MIHICTEPCTBO OCBITV I HAVKI YKPATHI
ABBIBCBKIMI HAITIOHAABHVI YHIBEPCUTET
IMEHI IBAHA ®PAHKA
HALTIOHAABHA AKAAEMISI HAYK YKPATHI
IHCTUTYT EKO/AOTT KAPITAT
MIHICTEPCTBO HAYKI I BUIIIOI OCBITU TTIOABIIII
IHCTUTYT BIOAOI'T IIOMOPCHKOI'O YHIBEPCUTETY
B CAYTICBKY (ITO/bIIA)

IHCTUTYT AICOBMX HAYK BAPITABCHKOI'O YHIBEPCUTETY
IMPIPOAHMYNMX HAYK (TIOADBIITA)
BPOIIZIABCBHKIMM YHIBEPCUTETY (TTO/BIIIA)
YHIBEPCUTET ITPUPOAHNYNIX HAYK Y AIOBAIHI (ITIO/BIIIA)

MOAOAB I TIOCTYII

BIOAOTITI

XX MDKHAPOAHA HAYKOBA KOH®EPEHIIIA
CTYAEHTIB I ACITIPAHTIB
IMPUCBSYEHA 90-PIYYIO BIA AHA HAPOAKEHHA
ITPOPECOPA OPECTA AEMKIBA
(ADBBIB, 18-20 KBITH?I 2024 POKY)

3BIPHIUK TE3
A, Uniwersytet
l1i1] Pomorski
w Stupsku
Instytut
G Biologii
Faculty of Biology of Ivan‘Franko Institute of Biology
National University of Lviv Pomeranian University in Slupsk
\-5.16 .
£ g{*ﬁ WARS AW Uniwersytet
;‘ X UNIVERSITY .
Y3 OF LIFE SCIENCES W/ Wroctawski
sgeW®
Institute of Forest Sciences Faculty of Biological Sciences

Warsaw University of Life Sciences University of Wroctaw

UNIVERSITY | @ FACULTY
of LIFE SCIENCES OF ENVIRONMENTAL
in Lublin BIOLOGY

Faculty of Environmental Biology Institute of 'Ewcblogy of the
University of Life Sciences in Lublin Carpathians NAS of Ukraine

ADBbBIB - 2024



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
IVAN FRANKO NATIONAL UNIVERSITY OF LVIV
NATIONAL ACADEMY OF SCIENCES OF UKRAINE
INSTITUTE OF ECOLOGY OF THE CARPATHIANS
MINISTRY OF SCIENCE AND HIGHER EDUCATION
REPUBLIC OF POLAND
POMERANIAN UNIVERSITY IN SLUPSK (POLAND)
INSTITUTE OF FOREST SCIENCES WARSAW UNIVERSITY
OF LIFE SCIENCES (POLAND)

UNIVERSITY OF WROCLAW (POLAND)
UNIVERSITY OF LIFE SCIENCES IN LUBLIN (POLAND)

YOUTH AND PROGRESS OF

BIOLOGY

XX INTERNATIONAL SCIENTIFIC CONFERENCE
FOR STUDENTS AND PHD STUDENTS
«YOUTH AND PROGRESS OF BIOLOGY »,
DEDICATED TO THE 90TH
ANNIVERSARY OF PROFESSOR OREST DEMKIV,
(LVIV, APRIL 18-20, 2024)

ABSTRACTS

Instytut

o

(G Biologi

Faculty of Biology of Ivan Franko Institute of Biology
National University of Lviv Pomeranian University in Slupsk

816
e

S A \g WARSAW

);o g UNIVERSITY

YIS OF LIFESCIENCES
Q&GG\NQ

Institute of Forest Sciences

Faculty of Biological Sciences
Warsaw University of Life Sciences

University of Wroclaw

Faculty of Environmental Biology Institute of Ecology of the
University of Life Sciences in Lublin Carpathians NAS of Ukraine

LVIV - 2024



VIIK 57(043.2)
M75

Mosons i mocTyn 6iosorii: 30ipHuK Te3 gonosineit XX MikHapomHOT
HayKoBOI KoH(epeHmii cTyaeHTiB i acipanTiB (M. JIbBiB, 18-20 kBiTHs 2024 p.). —
JIsBiB: Criosiom, 2024. — 358 c.

30ipHHK T€3 ZONOBICH MICTUTh PE3yJABTATH HAYKOBOI pOOOTH CTYIICHTIB
1 acmipanTiB YkpaiHu Ta 3apyOikiks. 3a TOCTOBIPHICTh BHKJIAACHUX HAyKOBUX
JAHWUX BIAMOBINAIBHICTH HECYTh aBTOPH.

Jlyist HayKOBUX MPAaLliBHUKIB, aCHipaHTIiB, CTY/IEHTIB, 110 MPALIOTh Y
rairy3i 010JI0Ti1, eKOIOTii, 010TEeXHOJIOTIT T a O10MEAUIIUHH.

Opranizaropn KoH(epeHIii BHCIIOBIIOIOT MOAAKY 3a MiITPUMKY
komIaHii «Ekcriomkeny, YkpaiHChKo-aMepUKaHCBKOMY TOOPOYHMHHOMY (DOHIY
«CeitOp-CBiTiON.

Penaxuiiina koJeris: Xamap 1., Mamuyp 3., T'onuapenko B., Mepnascs-
kuii B., [pinmuntok O., [dpau 1O., Cinak C., lemuyk B., Ma3syp I'., Mapiis M.,
Menbauk C., Mopo3 A., Haunuxko B., Iletpun T., Tapuascbka A., koponan O.,
SApmonrok 1.

Youth and Progress of Biology: Abstracts of XX International Scientific
Conference for Students and PhD Students (Lviv, April 18-20, 2024). — Lviv:
Halych-Press, 2024. — p. 358.

Abstracts contain the results of scientific work of students and PhD
students from Ukraine and other countries. The authors are responsible for the
text and trustworthiness of scientific results.

For scientists, PhD students and students, which work in the field of
biology, biotechnology and biomedicine.

The Organizers of the Conference are grateful for the support to company
“Explogen LLC”, Ukrainian-American beneficial foundation «Seibr-Svitlo».

Editorial board: Khamar I., Mamchur Z., Honcharenko V., Merlav-
sky V., Tsvilynyuk O., Drach Y., Sidak S., Demchuk V., Martsiv M., Mazur H.,
Melnyk S., Moroz A., Nachychko V., Petryn T., Tarnovska A., Shkoropad O.,
Yarmoliuk I.



© JIpBiBCHKHMIA HAIIOHAEHUH yHIBepCcHTET iMeHi [Bana @panka, 2024

© IuctutyT Giomnorii [Tomopcrkoro yHiBepcutety B Ciaymnceky, 2024
©lucrutyT exonorii Kaprmar HAH Ykpainu, 2024

©IlHcTUTYT JTICOBUX HayK BapinaBchKkoro yHiBepCUTETY MPUPOJAHUYMX HAYK,
2024

©daxkynbreT OlonoriyHMX Hayk BporyraBcrkoro yHiBepcuterty, 2024
©®daxymnpTeT 6101I0Tii HABKOIUIIHBEOTO CEPEIOBHINA

YHiBepcuTeTYy MpUPOAHNINX HayK y JIroOmini, 2024

© Ivan Franko National University of Lviv, 2024

© Institute of Biology of the Pomeranian University in Slupsk, 2024

© Institute of Ecology of the Carpathians NAS of Ukraine, 2024

© Institute of Forest Sciences of the Warsaw University of Life Sciences, 2024
© Faculty of Biological Sciences of the University of Wroclaw, 2024

© Faculty of Environmental Biology of the University of Life Sciences in
Lublin, 2024

ISBN 978-617-8297-05-03



TI'onoBa oprrkomMiteTy KoHgepeHIii
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npodecop, JokTop radiniroBanuii, pexrop [lomopcbkoro
yHiBepcuTeTy B CIIyIIChKY

3aCTYITHHUK T'OJIOBH OPTKOMITETY, JOLIEHT, JeKaH
Gionoriunoro ¢akynpTery JIbBIBCHKOTO HaliOHAIEHOTO
yHiBepcuTeTy iMeHi [Bana dpanka

JIOLIEHT, 3aBiqyBad Kadenpu exosorii JIbBiBCBKOTO
HalliOHAIBEHOTO YHIBepcuTeTy iMeHi IBaHa ®@panka
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pogecop, JOKTOp rabiTiTOBaHUA, IeKaH (GaKyIbTeTy
OiosoriuHNX HayK BpoIyraBckkoro yHiBepCHTETY
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JIOLICHT, 3aBiayBay kadempu exosorii JIbBIBCHKOTo
HaIllOHAIBHOTO YHIBEpcUTeTY iMeHi IBaHa ®Ppanka
mpodecop, 3aBinyBad kadenpu ¢izionorii IOIMHA i TBAPHH
JIBBIBCHKOTO HAIIOHAILHOTO YHIBEPCHUTETY iMeHI IBaHa
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npocgecop, 10KTOp radigiToBaHni, pexkrop [lomopebkoro
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npodecop, 3aBixyBad kadenpu 6ioximii JIbBIBCbKOTO
HAITIOHAJIEHOTO yHiBepCcHUTETY iMeHi IBana @panka
npogecop, AOKTOp rabiliTOBaHNH, KEPIBHUK HE3AIEKHOTO
BIJUILIly F€OMATHKH i IPOCTOPOBOrO rOCIOAAPCTBA
[HCTHTYTY JNiCOBUX HayK BaplnaBcbKOro yHiBEpCHTETY
MPUPOTHUYHMX HAYK

npodecop, 3aBinyBad kadeapu 010JI0Tii, 3aCTYITHUK
nmupekropa [Hctutyty Giomorii [lToMOpchKOTO YHIBEPCUTETY
B CIIynicbKy

npodecop, 3aBiayBad kadeapu reHeTUKH Ta 610TEXHOJIOTIT
JIpBIBCBKOTO HAITIOHAIEHOTO YHIBEPCHTETY iMeHi IBana
®panka

npodecop, 3asinysad kapeapu 300mo0rii JIbBiBCbKOTO
HalliOHAJBHOTO YHIBepcUTEeTY iMeHi [Bana Opanka

roJI0Ba ceKpeTapiary, aCUCTeHT Kadeapu eKoJoril
JIbBIBCHKOTO HAIlIOHAJILHOTO YHIBEPCUTETY iMeHi [Bana
®panka

3100yBay cTynens nokropa dinocodii JIbBiBcbKOTO
HaLiOHAILHOTO yHiBEpCUTETY iMeHi [Bana Ppanka
IHKeHep JabopaTopii MaTeMaTHYHUX METOAIB B OioJorii
JIBBiBCHKOTO HAITIOHAIEHOTO YHIBEPCHUTETY iMeHi IBaHa
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IokTop (inocodii, moueHT Kadempu Bizionorii JIOIUHH 1
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HAITIOHAIEHOTO yHiBepcHUTETY iMeHi IBana @panka
3100yBay cTyneHs 1okropa dinocodii JIbBiBcbKOrO
HalliOHAIBHOTO YHIBEpcuTeTy iMeHi IBaHa ®Ppanka
3m00yBay crymeHs gokTopa ¢izocodii JIbBiBCbKOTO
HalliOHAIILHOTO YHIBEpcUTeTy iMeHi IBaHa ®Dpanka
moueHt kapeapu Giodisnku Ta 6ioinpopmaTrky
JIbBiBCHKOTO HAIlIOHAJILHOTO yHIBEPCUTETY iMeHi [Bana
®panka

3100yBau cTyrneHs AokTopa dizocodii
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BIpTyaJIbHUX METOIIB y 6ionorii JIbBiBCHKOTo
HAIIOHAJIBHOTO yHiBepCcHUTETY iMeHi IBana @panka

1.0.H., mpodecop kadenpu exonorii JIbBiBCbKOTO
HAITIOHAIEHOTO yHiBepCcHUTETY iMeHi IBana @panka
1.0.H., mpodecop kadheapu 3000Tii JIbBIBCHKOTO
HalliOHAIBHOTO YHIBepcuTeTy iMeHi IBana ®@panka
K.0.H., moueHT kadeapu 6ioximii JIbBIBCHKOTO
HAIIOHAJIBHOTO yHiBepCcHUTETY iMeHi IBana @panka

K.0.H., joueHT Kadenpu 6iodizuku ta GioiHpopMaTHKH
JIbBIBCEKOTO HalllOHAIBHOTO YHIBEpCcUTETY iMeHi IBaHa
®panka

K.0.H., IoLieHT Kadeapu Mikpobiosorii JIbBiBCbKOTO
HaliOHAIBHOTO YHIBepcuTeTy iMeHi IBaHa ®@panka

K.0.H., 1oueHT kapenpu 6iodiznku Ta GioiHGopMaTHKH
HBBIBCLKOFO HAI[IOHAJILHOTO YHIBEPCHUTETY IMeHI [BaHa
®panka

K.0.H., IOLIEHT Kacpeﬂpn 0ioximii JIBIBCBKOTO
HalllOHAIIBHOTO YHIBepcuTeTy iMeHi IBaHa ®Opanka
K.0.H., moueHT Kadeapu 6iogizuku ta 6GioiHPOpMaTHKH
JIpBiBCBKOTO HAITIOHAIEHOTO YHIBEPCHUTETY iMeHi [BaHa
®panka

K.0.H., joueHT Kadenpu 3oou0rii JIbBiBCbKOrO
HALIOHAJIHOTO yHIBepCHTETY iMeHi [Bana Ppanka
k.0.H., mpodecop, 3aBimyBad kadeapu MikpoOiosorii
JIBBIBCHKOrO HAI[IOHAILHOTO YHIBEPCHUTETY iMeHI [BaHa
®panka

K.0.H., TOLIEHT, 3aBiqyBad Kadeapu 6oTaHiku JIbBIBCHKOTO
HalliOHAIBHOTO YHIBEpcuTeTy iMeHi IBaHa ®@panka
K.0.H., mouieHT kadeapu exonorii JIbBiBCbKOTO
HAIIOHAJIBHOTO yHiBepCcHUTETY iMeHi IBana @panka
K.0.H., oueHT Kadenpu Giodizuku Ta OioiHpOpMaTHKH
JIbBiBCHKOTO HAIlIOHAILHOTO YHIBEPCUTETY iMeHi [Bana
®panka

K.0.H., joueHT Kadenpu 300i0rii JIbBiBCbKOrO
HALlIOHAIILHOTO yHiBepCHTeTY iMeHi IBana PpaHka
acHCTEHT Kadeapu exoiorii JIbBIBCHKOTO HaliOHAIEHOTO
yHiBepcuTety imMeHi [Bana ®panka

K.0.H., TonieHT Kadeapu Mikpobiosnorii JIbBiBCbKOTO
HAITIOHAJIEHOTO yHiBepCcHUTETY iMeHi IBana Opanka
1.0.H., npodecop kadeapu ekonorii JIbBIBCKOr0o
HalliOHAIBHOTO YHIBepcuTeTy iMeHi IBaHa ®@panka
K.0.H., TOLIEHT, 3aBiqyBay Kadenpu (izionorii Ta eKoorii
pociuH JIBBIBCHKOTO HAIIOHAJIBHOTO YHIBEPCUTETY IMEHI
IBana ®panka

acucTeHT Kadeapu 300110Tii JIbBIBCHKOT0 HAIiOHATBHOTO
yHiBepcuTeTy iMeHi IBana dpanka
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Makap O. nokrop dinocodii, acucrent kadeapu dizionorii
Ta eKoIorii pocayH JIbBIBCHKOro HaliOHAIBHOTO
yHiBepcuTeTy iMeHi [Bana dpanka

Mamuyp 3. K.0.H., TOLICHT, 3aBiqyBa4 kadeapu exosorii JIbBIBCHKOro
HaIliOHAIBEHOTO YHIBEpcUTeTY iMeHi IBaHa ®Ppanka

Mawmayp O. K.C-T.H., IOIICHT Kadenpu (Hi3ionorii Ta eKonorii pociuH
JIBBIBCHKOTO HAI[IOHAILHOTO YHIBEPCHUTETY iMeHI IBaHa
®panka

Mansko B. 1.0.H, mpodecop, 3aBinyBad Kadeapu pi3ionorii IOINHH i
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Mopos O.
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Haunuko B.
IIepersaTko T.

Parynina M.
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Pomantok H.
Cabanamka M.
Cracuk O.

TapHoBchKa A.

®enopenko B.

inuuiok O.

amait f1.

HIumnoscekuii 1.

SABopcbka I'.

TBapuH JIbBIBCHKOI'0 HAI[IOHAJILHOTO YHIBEPCUTETY IMEHI
IBana ®panka

K.0.H., moueHT Kadeapu mMikpoobionorii JIbBiBCEKOTO
HALIOHAILHOTO YHiBEpCUTETY iMeHi [Bana Ppanka

K.0.H., roueHT Kapeapu disionorii soanny i TBapuH JIbsis-
CBHKOI'0 HAIlIOHAJIBHOTO YHIBepcUTeTy iMeHi IBana OpaHka
K.0.H., moueHT Kadeapu Mikpooiosorii JIbBIBCHKOrO
HalliOHAIBHOTO YHIBepcuTeTy iMeHi IBaHa ®@panka
K.0.H., moueHT kadeapu 6ioximii JIbBIBCBKOTO
HAI[IOHAJIBHOTO yHiBepCcHUTETY iMeHi IBana @panka
K.0.H., ToueHT Kadeapu 6oraniku JIbBIBCHKOTO
HAITIOHAJIEHOTO yHiBepCHTETY iMeHi IBana ®@panka
K.0.H., JOLIEHT Ka(be;[pn MleO610JIOF11 JIeBIBCBKOTO
HalliOHAIBHOTO YHIBepcuTeTy iMeHi IBaHa ®@panka
K.0.H., touieHT Kadeapu ekoiorii JIbBiBCbKOT0
HAITIOHAJIEHOTO yHiBepCcHTETY iMeHi IBana DpaHka,
HayKOBHH cIiBpOOITHUK J{epkaBHOTO MPHUPOI03HABYOTO
my3seto HAH Ykpainu (JIbBiB)

K.0.H., mouieHT Kadeapu 3000rii JIbBIBCHKOTO
HalllOHAIIBHOTO YHIBepcuTeTy iMeHi IBaHa ®Opanka
K.0.H., norieHT Kadenpu dizionorii Ta ekonorii pociuH JIbBiB-
CBKOTO HAIlIOHATBEHOTO YHIBepcuTeTy imMeHi [Bana dpanka
K.0.H., TouieHT Kadenpu Gioximii JIbBiBChbKOTO
HalliOHAIBLHOTO YHIBepcuTeTy iMeHi IBaHa ®@panka
K.0.H., mouieHT kadeapu 6ioximii JIEBIBCHKOTO
HaIllOHAJILHOTO YHIBepCcUTeTy iMeHi IBana dpanka
K.0.H., oueHT Kadenpu 6iodizuku Ta GioiHpOpMaTHKH
JIpBiBCHKOTO HAITIOHAIEHOTO YHIBEPCHTETY iMeHi IBana
®panka

1.0.H., npodecop, 3aBiayBad kKad)eaApH FTCHETUKHU Ta
OioTexHoorii JIbBIBCAKOTO HAI[IOHAEHOTO YHIBEPCHTETY
imeni [Bana @panka

K.0.H., joueHT Kadenpu exonorii JIbBiBCbKOro
HaIliOHAIBEHOTO YHIBEpcUTeTy iMeHi IBaHa ®Ppanka
K.0.H., moueHT Kadeapu 6iodizuku Ta 6ioiHpOpMATHKH
JIBBIBCHKOTO HAI[IOHAILHOTO YHIBEPCHUTETY IMeHI IBaHa
®panka

K.0.H., mouieHT Kadeapu 3000rii JIbBIBCHKOTO
HalliOHAIBHOTO YHIBepcuTeTy iMeHi IBaHa ®Opanka
K.0.H., TonieHT Kadeapu Mikpobiosorii JIbBiBCbKOTO
HAITIOHAJIEHOTO yHiBepcHUTETY iMeHi IBana @paHka
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IIVIEHAPHI 1OITOBIAI
PLENARY REPORTS

Jlo6aueBchka O.
JKHUTTEBUM TA HAYKOBUU LIJISIX O.T. JEMKIBA (1934-2015)
Incmumym exonoeii Kapnam HAH Ykpainu
eyn. Kozenvnuyvka, 4, m. Jlvsie, 79026, Ykpaina
e-mail: ecomophogenesis@gmail.com

Lobachevska O. LIFE AND SCIENTIFIC PATH OF O.T. DEMKIV
(1934-2015). Orest Teodorovych Demkiv (1934-2015) — doctor of biological
sciences, professor, a well-known scientist-bryologist in Ukraine and abroad, a
former head of Department of Plant ecomorphogenesis of Institute of Ecology
of the Carpathians of National Academy of Sciences of Ukraine. He paid a lot
of attention to the careful study of the peculiarities of apical growth, orienta-
tion of dichroic molecules of photoreceptors, branching of protonemata cells,
differentiation of buds and formation of organs of vegetative reproduction. As
a devoted, tireless scientist, who through daily hard work, O. Demkiv made
a significant contribution to the development of mosses morphogenesis in
Ukraine and educated his followers, which continue to develop promising
bryological research.

Opect Teomoposuu JlemkiB Hapomuscs 27 kBiTHA 1934 pomi B cemi
Jly6’e Bpoaischkoro paiiony JIbBiBchKoi 061acTi. Floro AUTHHCTBO IPHIIANO
Ha Ba)XKKi BOEHHI Ta MOBOEHHI POKH CEJISTHCBHKOI 0araTtofiTHOI ciM’i, mpoTe
JKATTEB1 HETapa3au JIUIIE 3MIMTHIIIA XapaKTep XJIOMI i BMiHHS HE 31aBaTHCA
mepe]; TPyIHOIIaMHU, BHXOBAJM HAIOJIETIHBICTD 1 CHITy BOJI Y CTaBJICHHI IO
000B’s13KiB Ta JocsTHeHHI mocTaBineHoi Meth. Y 1953 poui Opect Teonoposud
BCTYMB Ha (iznmuHmii pakynpTeT JIbBIBCBKOTO OEp>KaBHOTO YHIBEPCHUTETY
imeni IBana ®dpanka, KUl 3aKiHYMUB 3 Big3HaKOIO ¥ 1957 pomi. CiouaTky
O.T. JlemkiB mpamioBaB IiHXXEHEpOM Yy pazmiobioyoriuniii mabopartopii
YHiBepcHuTeTy, a 3 1961 poky — MOJOAIIMM HayKOBHUM CHiBpPOOITHUKOM Yy
Bigmim OoraHiku JIeBiBCchKOTO Tpupoao3zHaBdyoro mysero AH YPCP. Bin
1964 p. mo 1991p. y JIsBiBCcEKOMY BigminenHi [actutyTty 60Taniku iMm. M.I".
Xomnomuoro AH YPCP.

Y 1967 poui O.T. [lemKiB 3aXHCTHB KaHAWAATCHKY IHUCEPTALiI0
“HarpomamkeHHS pagiOaKTHBHUX 130TOIMIB TIPCBKUMH  POCIHMHAMHU
(xepiBHUK — wieH—KkopecnoHAeHT AH YPCP, nokrop GionoriyHux Hayk,
npodecop Auapiit CozonTtoBudu Jlazapenko). JociiHKeHHS TPOBOINUIIUCS
npotsiroM 1961-1965 pp. B paiioni YopHoripckkoro xpe0Ta Ha BHCOTI
1000-2000 m.H.p.M. Pe3ynsraru mpoBeaeHNX AOCIHIIKEHb Talld MOXIIHBICTh
KITBPKICHO 1 SKICHO OIIIHUTH 3aKOHOMIPHOCTiI Mirpamii paaioaKkTHBHHX
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crpoHItito—90, muesito—137, muepiro—144 y TMOCTIIOBHHMX JIaHKax 1X
MEePEMIIIICHHS] B CHCTEMIi: OMagd — IPYHT — POCIHHU. Bysi0 BCTaHOBIICHO
JUHAMIKy Ta pIBeHb HarpoMa/DKEHHS paJiOaKTHMBHOCTI B KOPMOBHX
pOCIHMHAX Y TIPCHKUX YMOBaXx, 3’SCOBaHO BIUIMB Pi3HUX (DAKTOPIB HA TEMITH
Mirpamii paioaKTHBHUX YJIaMKIB TIOJUTY Ta OLIIHEHO iX HeOe3MneKy B palioHi
3 MIABUIICHUM PajialiiiHuM (HOHOM.

Y 1965 p. min kepiBauureom A.C. Jlazapenka y mabopatopii
excriepuMenTtanbaol Mopdosorii AH YPCP po3nounHaroThCsl OpUTIHATBHI
JIOCII/DKeHHsT MopdoreHesy Ta MexXaHi3MiB (OPMOTBOPYHMX IPOIIECIB
Moxomoiouux. A.C. Jlasapenko, okpiM Bimminy OotaHiku HaykoBo-
npupono3Hapyoro myzero AH YPCP (1959—-1970 pp.), ouointoBaB j1aboparopito
excriepumenTanbHoi Mopdororii AH YPCP (1963-1970 pp.). TBopua criiBiparist
3 AHapieM CO30HTOBHYEM CTaJla BUPIIIAIBHOIO Y 3MiHI HAIPSIMKY MTOJaJIbIIO]
HaykoBoi gismeaocTi O.T. [lemkiBa. [pyHTOBHI 3HAHHS 3 (i3HKH MTOCTIPUSITH
YPI3HOMaHITHEHHIO EKCIIEPUMEHTAIBHUX IAXOMIB Yy JOCHIKEHI ydacTi
(hizu4HMX 1 XIMIYHHUX (AKTOPIB B pealtizallil OHTOreHe3y MOXiB, aKTUBHOCTI,
PpO3MOIiTY 1 pPUTMIYHOCTI KIITHHHOT Audepenmnianii Ta ¢oTo— i ropMOHaTBHOT
perynsuii pocty. 3aBIsSKU HUTYACTIH OY/I0B1, YITKOMY PO3MEXYBaHHIO OKPEMUX
(a3 po3BUTKY TaJIETKOCTI CTEPUIBHOI0 BUPOIYBaHHS B KOHTPOJIbOBAHUX YMOBAX
POTOHEMAa MOXIB CTajia 3pYYHUM 00’ €KTOM JTOCTTIIPKCHD Ha KIITUHHOMY piBHi. Ha
OJTHOHHMTYACTIH MPOTOHEMI JOCIIIKYBIUCS HE JIHUIIe MOP(HOTSHETHYHI ITPOSIBH,
KOPEJISATHBHI B3a€MO3B 3K MIX KJIITHHAMH MPOTOHEMH Ta iX Moaudikamii B
HpolLeCi PO3BUTKY MOXY, a i BHYTPIIIHOKJIITUHHA OpraHizamis popMoTBOpYHX
nporieciB. barato yBaru OyJ0 NOPHAUICHO PETEIBHUM OCTIIHKCHHIM
0COOJIMBOCTEH aliKaJbHOTO TOMiHYBaHHS, OpiEHTALIT TUXPOTYHUX MOJICKYJI
(doTopenenTopiB, Taly)KeHHs KJIITHH NpOTOHeMH, udepeHmiamnii Ta
3aKJaJiaHHs OpyHBOK, (DOPMYBaHHS OPTaHiB BET€TATHBHOTO PO3MHOKCHHS.

IMicns cmepri A.C. Jlazapenka y 1979 pori Opect TeomopoBud
JeMKiB cTaB 3aBiIyrO4YHMM BiJJUIOM eKcrepuMeHTanbHOi Mopdoiorii AH
YPCP (Bix 1991 p. exomopdorenesy pocnun Incturyty exonorii Kapmar
HAH VYkpainn) i B 1980 pori 3aXHCTHB TOKTOPCHKY TUCEPTALiI0 Ha TEMY
“@yHKIioOHaNBHA OpraHizanis mMopdoreHnesy ramerodiry moxis”. Y 1997
poui oMy PUCBOEHO 3BaHHS Mpodecopa.

Ipu nocmimxerHi ¢opmoTBopunx mporecie  Opect Teomoposwmu
3aCTOCOBYBAaB NPHHUMWIIA CHCTEMHOro migxoxy. [lapanensHo 3 BH3HauCHHIM
IIBUKOCTI POCTY M ramy’keHHS MOJIOIOi MPOTOHEMH, BHPOILECHOI NPH Pi3HUX
YMOBax OCBITJICHHS, JETAIBHO aHaJi3yBaB PUTMIYHICTh 3MiH KOHIICHTpAIil
mutorutazmatuaaoi PHK i 3aranpHOTO OinKa, po3mip syep i saepersb Ta ONTHIHY
rycTuHy Xjopo¢ixy. Ha ocHOBI qocmiKeHHST MeXaHi3MiB TiepeHoCy OapBHHUKIB
(kKaTiOHHOTO aKPUIIMHOBOTO OPAaH)KEBOTO Ta aHIOHHOTO YpaHiHy) Yepe3 KIITHHHY
MeMOpaHy Ta BIDIHBY (i3i0J0Ti9HO—aKTHBHHUX PEYOBHH (iHTiIOITOpa IMXaHHS
(TOpHCTOrO HATPIIO 1 IHAOMIIONTOBOI KUCIOTH) Ha el MPOIeC BCTAHOBIIOE
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SIBUILIE 010€JIeKTPUUHOTOISIPHOCT1, MEMOPaHHOT O TPAHCIIOPTY , BII3HAYNBIIIN
BOXJIMBY pOJb B SBUIIAX MOJSIPHOCTI (DITOTOPMOHIB, a caMe BUHHUKHEHHS
iX rpamieHTy B3IOBX pocToBoi oci. OpepkaHi pe3ynbTaTd Aajd IMiACTaBH
BBQXKaTH, IJ0 KOHTPOJIbOBaHA (PITOXpOMOM OioeIeKTpUYHa MOJSAPHICTh KIITHH
MEpPUCTEMHOTO TUIY MOXe OyTH e(peKTHBHUM MOp(OreHeTHYHUM (HaKTOPOM,
SKAH BU3HAYA€ThCS BHYTPINIHHOKIITHHHOIO OpraHi3alielo MeTadosi3My:
PUTMIYHICTIO KJIITUHHHX IOJUTIB Ta aKTHUBAII€IO/ICAKTHUBAIIIEID MPOIICCIB
MeTaboi3My. ["anykeHHs iHTepKaJsIpHUX KIIITHH — 11e 0aratopasoBuil mporec,
SKAH PUTMIYHO TOBTOPIOETHCS 1 BH3HAYAETHCS YACOM, LIO MPOXOAUTH MIX
3aKJIAJaHHAM JIATCPAIBHUX Taly>KEHb 1 TOUIAMH sIpa arikajibHOI KIITHHU.
Buennit BcTaHoBMB, WO y nporoHemi Funaria hygrometrica Hedw. koxhe
HACTYIIHE TaTy>KCHHS IHTePKaJISIPHUX KIITHH 3A1HCHIOETbCS depe3 3—4 moninu
ariKajibHOI KITITHHH.

[TincymkoM OaraTopivHUX AOCIIIKEHB 1IbOTO TEpiony cTaja MOHOrpadis
O.T. lemkiBa “Mopdorenes apxeroniar” (1985 p.), y sikiii Bmepie aeTaabHO
Oy/M TPEACTaBJICHI MPOIECH YTBOPCHHS KOHIICHTPAIIMHUX Ta METaOOMIYHUX
IPajlieHTIB, 110 BU3HAYAIOTh MOJSPHICT BHYTPIIIHBOKIITUHHUX CTPYKTYD.
OCHOBHA IIHHICTh KHUTH 3a CJIOBaMH il peAakTopa JOKTopa O10JIOTUYHUX HayK,
mpodecopa B.I. Kedeni monsirae B TOMy, 110 BOHA MICTHTh HE IMICPHUYHO
i110paHnii eKCTIepUMEHTAILHUI MaTepiall, a 4iTKy TEOPiro eKCIIEPUMEHTaIbHOTO
MopdoreHesy apxeroHiar.

Baromi, neopamnapui gocsrHenHss O.T. JlemkiBa y ramysi
MopdoreHedy Ta (QYHKIIOHAIBHUX 3B’S3KIB MiXK (oToMopdoreHesom i
TPOIi3MaMH MOXiB Ha0yJ1 OJIMCKYYOr0 BTUICHHS Y MOZEITIOBaHHI KOCMIYHHUX
OIOJIOTIYHUX CKCICPUMEHTIB 3 MOxXaMu. BiH cTaB OHHUM i3 JiaepiB
BUKOHAHHSI EKCIIEPUMEHTIB Ha pocilickkux OlocynyTtHukax “buon—117 i
“DoTOH”, a 3roJ0oM 1 YKpalHChKO—aMEpPUKAaHChKOI mporpamu “Shuttle’97”.
Excniepumentn, BukoHaHi 3 Pottia intermedia i Ceratodon purpureus B
yMOBax MiKporpasiTailii, JaJii MOXIJIUBICTh BCTAHOBUTH TOHKY CTPYKTYpPY
MPOTOHEMHHMX aMKaJIbHUX KJIITHH, IPUPOJY B3a€MOJII CBiTJa Ta rpasiTarii
y Tpormi3dmax, MopdoreHesi OpyHbOK rameTo(opiB Ta 3’sICyBaTH MEXaHi3MU
CITIpaJbHOIO POCTY HA OCHOBI 3MiH POCTOBHMX MOKAa3HUKIB 010€ICKTPUYHOT
MOJIIPHOCTI, OpraHi3amii LHUTOCKETY Ta PO3MIIIEHHS IIEJIIOJIO3HUX
MiKpoGhiOpHI anikaabHUX KIIITHH 3aJIe)KHO BiJl BIUTMBY I'paBiTallii.

O.T. JlemkiB — aBTOp ABOX MoHOrpadiii i monan 200 myOmikamiii y
BITUM3HSIHUX 1 3aKOPJIOHHUX )KypHaJaX. bararo cuii eneprii BueHHA npuaiisiB
I IBUIIEHHIO NTpodeciiiHoCTi cBOiX y4HIB Ta ix HaykoBoro piBHs. Ilin Horo
KEPIBHHUIITBOM JECATHh CITIBPOOITHHUKIB BiNIiTy ¥ acHipaHTIB 3aXHUCTHIA
KaHIUIATChKI TucepTalii. Ik BIyMIMBHil HAYKOBELb Ta HEBTOMHUI JTOCIITHUK
O.T. [leMKiB IIONEHHOIO HAIOJICTIMBOIO TMPAICI0 iHIIIIOBaB NEPCICKTHBHI
HaAIPSMKHA JOCITIKEHb, HOBI TBOPUi 3a{yMH Ta HayKOBI ifei, AKi JOCi yCITIIIHO
PO3BHUBAIOTHCA MHUPOKAM KOJIOM HOTO YUHIB Ta CIiBPOOITHUKIB BiIIIITy.
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MITPALIII MAPTUHIB 3BUYAMHUX CHROICOCEPHALUS
RIDIBUNDUS PIBHEHCBHKOI OBJIACTI
Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
syn. I pywescorozo, 4, m. JIvsis, 79005, Vkpaina
e-mail: ornitololog@gmail.com
Hedzyuk V. MIGRATION OF BLACK-HEADED GULLS CHROICO-
CEPHALUS RIDIBUNDUS IN RIVNE OBLAST. 472 individuals of Black-
headed Gull were ringed. 306 recoveries of 163 individuals from 20 countries
were received. Black-headed Gulls from Rivne oblast migrate to the west. Two
main migration ways were distinguished. Distribution of wintering places are
scattered from Spain in the west and Malta in the south to Poland in the north
and east.

Mirpyrodui nTaxw € BiIMIHHOIO MOZEIUTIO ISl TOCIIDKCHHS BIUIABY
aHTpororeHHuX (pakropiB. OKpiM IPUCTOCYBAHHS 10 OE3MOCEPEAHBOTO BILIHBY
JIOIMHYU Ta TPOSABIB Pi3HUX PiBHIB CHHAHTPOMI3aIlil, NTaXd MOXKYTh pearyBaTH
Ha TI00aJbHI 3MiHH, 3MiHIOIOYH Y BIIIIOBIIb CBOI 3UMYIOUi Ta THI3JOBI apeai,
OUIAXH Mirpamii, (eHomIoTiuHi moKka3HuKH. J{OCTiKeHHS MUX OCOOMMBOCTEH,
a TaKOX BIIPOBA/UKCHHS MOHITOPDMHTY 3a LMMH HOKAa3HHUKAMH, € BaXKIUBHM
3aBIaHHAM OPHITOJIOTI] CHOTOJCHHS.

Mertoro pobotu Oyiio AOCHIOUTH 3MMOBiI Mirparii MapTHHA 3BHYAHOTO
Chroicocephalus ridibundus Mamnoro Ilomices JlocmimkeHHS TPOBOIWIN Y
mepiox 3 2016 mo 2022 pp. METOOOM KUNBITIOBAaHHS Ta PeecTpariii HOMepiB
kimernp. KinmpIfoBaHHA TPOBOIIIIOCH HAa PiBHEHCHKOMY TIONITOHI TBEPIUX
moOyTtoBux BimxomiB (50.65 N, 26.30 E) Ta Ha 3aromieHOMy Kap’epi MoOIu3y
micta 3monoyniB (50.51 N, 26.28 E).

3a "ac MpoBEACHHS ITOCIiHKEHHS 3aKiIbIIbOBAaHO 472 0COOMHU MapTHHA
3Bu4aitHoro. Takoxx Oymo 3miiicHeHo 292 ¢ikcamii 185 ocobmH MmapTuHA
3BHYAIHOTO, 3aKUTBIIBOBAaHMX 3a KOpAOHOM. PeecTpoBaHi mnTaxu Oynm
3aKinbpIboBaHi B 14 pi3HWMX KpaiHaX, OUMBINCTH 3 HUX — IIiJ] 9ac 3UMIBIi y
XopBartii (gaHi 31 3BOPOTIB YKPaTHCHKOTO MEHTPY KIITBITIOBAHHS).

Mirpariiss MapTHHa 3BHYAHOTO Ha 3UMIBIIO CIPSIMOBAHA y 3aXiITHOMY
HanpssMky. Otpumano 306 3BopoTiB Bim 163 3aKiNbIPOBaHMX TTaXiB.
3aKinpIIbOBAHUX HAMH MTaxiB peecTpyBaiy Ha Tepuropii 20 kpain. bimpmricts
TaK 3BaHHX «3BOPOTiB» Oyna 3 tepuropii Ykpaiau — 117, 3 sxux 116 — Hammi
3Haxinku B Oe3mocepenHiii Omm3pKocTi N0 Micis KimpmroBanHsA. Cepen iHIINX
KpaiH HalOinmbIIe 3BOpoTiB oTpuMaHo 3 [lomemi — 45. Jlmme oaua 3B0poT OyI0
OTPHMAHO CXiJHIIIe MicCI KinbIrtoBaHH — ooy c. Hosa Yopropus (50.02 N,
27.69 E) XXuromupcrkoi obmacti. Haitbinmpury BincTaHp MogoaaB NTax 3 KUTbIeM
U735, zakimerpoBanmuii 09.06.2018 nHa kap’epi mrameHsM i1 3adikcoBaHHA
25.12.2018 y mopryramscekomy Micti Bima-my-Komge (41.34 N, 8.74 W).
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HaiiniBriunima 3uaxiaka — 03.08.2020 3adikcosana y youmini, [paanmis (53.32
N, 6.43 W). HaiiniBaennima — 3anoBiaauk Salina Nature Reserve B ManbTi
(3594 N, 1442 E)

Pesynbraru nocimipkeHb CBiYaTh MPO JBa LUISXH Mirpaiii MapTUHIB
3BHYAHUX CTOCOBHO AJIBMIACHKUX Tip: MIBACHHUH — uepe3 YIOpIIMHY 10
Itanii; miBHiuHU#i — yepe3 [onpury i Himewunny no llBeiinapii, ®panuii ta
Icnanii. €auHoi cTpaterii 3UMyBaHHs Y MapTHHIB HE IPOCTEKEHO — YaCTHHA
nTaxiB 3umye y [lonpii (HaiOmmkue micue Qikcarii Ha 3UMIBII — TOONU3Y M.
JIroomin (51.18 N, 22.52 E), 285 kM), Himeuuunni, HIseituapii, Uexii, Tomi sk
THIII TOTITAIOTh /10 3aXiqHOro y30epesxoks Icnanii abo kpaitHporo miBaHs Itamii

Mytsak O., Kaprus’ L.

PECULIARITIES OF COLLEMBOLA POPULATION IN BOG
ECOSYSTEMS OF THE INTERNATIONAL BIOSPHERE RESERVE
ROZTOCHYA”

Ivan Franko National University of Lviv
4 Hrushevskoho St., Lviv, 79005, Ukraine
e-mail: oleg_mytsak@ukr.net

The Roztochya International Biosphere Reserve is located in the Roztochya
region on the border of Poland and Ukraine. One of the main objectives of this
bilateral reserve is to preserve the diversity of wildlife. Due to the large-scale
hydrotechnical reclamation of boglands and the peat industry, it is crucial to study
and protect the diversity of living organisms in bog ecosystems. Collembola is an
important element of soil flora and fauna, characterized by significant diversity
in terms of taxonomic and ecological indicators, it plays an important role in
the decomposition of organic matter and contributes to the stable functioning
of various types of ecosystems. Bog ecosystems are unique shelters for peat
organisms and special habitats for many rare species of plants and animals that
are often not found elsewhere, so their study is of great importance.

Field studies of collembola were conducted in 2020-2022 at eight sites of
bog ecosystems using standard methods of soil and zoological research.

As aresult of the research, 67 species of collembola belonging to 43 genera
and 12 families were identified. This makes up 22.5% of the collembolofauna of
the broad-leaved forest zone of Ukraine and 35.5% of the collembolofauna of the
Roztochya (Kaprus, 2013). Therefore, it can be concluded that a characteristic
feature of the bog taxa of the reserve Roztochya collembola is their great
specificity in terms of taxonomic and ecological structure. Significant differences
in the studied taxa are primarily related to species composition, population
density, dominance structure, as well as the representation of biotopic groups
and life forms of collembola.

An average of 6 species were found in one soil sample, indicating a low
capacity of the soil environment for collembola in the Roztochya bog ecosystems
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compared to forest and meadow ecosystems. The studied taxa of collembola are
characterized by small and medium population densities ranging from 0.25 to0 9.1
thousand individuals/m?.

Rare and unique species of soil animals are a valuable resource for ecology
and nature conservation. They indicate the history of the region’s fauna, the
degree of naturalness of individual taxa and ecosystems in general, as well as the
potential of soils to reproduce future biotic composition. These species can serve
as biomarkers of the conservation value of soil biota in certain edaphotopes.
According to the classification (Kaprus and Goblyk 2015), the uniqueness of
the collembolofauna is 14.9%. Ten species of collembola are classified into five
categories of rare species, of which three are new to the collembolofauna and one
is new to the continental part of Ukraine.

It has been found that the group of massive includes from 4 to 10 species,
which account for 92% of the number of studied taxa, indicating a high level of
dominance by several species compared to rare ones.

In bog ecosystems, a mixed taxon of collembolas is observed, where none
of the biotopic groups exceeds 40% of the total number. These mixed taxa are
often characteristic of ecosystems with anthropogenic impact, probably due
to the limited space they occupy and the bordering with forest and meadow
vegetation types.

Roman 1., Fedorenko V., Gromyko O.

THE ROLE OF ACTINOMYCETES IN PLANT ADAPTATION

TO ENVIRONMENTAL FACTORS

Ivan Franko National University of Lviv

4 Hrushevskoho Str., Lviv, 79005, Ukraine

e-mail: ivan.roman@lnu.edu.ua

Bacteria of the class Actinomycetota are an important component of
the soil microbiome, which participates in nutrient cycling (Salwan et al.,
2018). They are producers of various hydrolytic enzymes that provide energy
conversion in ecosystems and play an important role in bioremediation and
soil restoration processes (Bhatti et al., 2017). Actinomycetes are producers
of many secondary metabolites, including siderophores, phytohormones, and
antibiotics. Long-term co-evolution with plants has stimulated the development
of abilities that improve plant mineral nutrition and can reduce the negative
effects of stress, which, together with the ability to synthesize antibiotics, makes
them important for supporting plant growth and development (Elshafie et al.,
2022). These features make actinomycetes promising organisms for studying
their effects on plants. Actinomycetes-based products are already available on
the market: Actinovate® and Mycostop®, which contain spores and mycelium
of Streptomyces lydicus WYEC 108 or Streptomyces sp. K61, respectively.
These products are effective in combating fungal diseases in plants (Elshafie
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et al., 2022). In addition, actinomycetes can synthesize compounds that exhibit
phytohormone-like properties and boost plant growth, especially under stressful
conditions. For example, pteridic acids can stimulate plant growth when exposed
to drought or salinity (Yang et al., 2023). Growth-stimulating effects have also
been demonstrated for chloropyrroles (Liu et al., 2022), microbispofurans
(Harunari et al., 2023), and trehangelins (Lu et al., 2022).

In view of the above, actinomycetes and their interaction with plants remain
an important element of biocenoses. Further research in this area will allow us
to identify new producers of antibiotics, fungicides, and phytohormones. These
bacteria can become the basis for the development of modern fertilizers and play
arole in the development of sustainable agriculture.

Gradziuk M.'%, Tkaczenko H.2, Kurhaluk N.?
APHERESIS AS A DRUG-FREE TREATMENT FOR CHRONIC DISEASES

Regional Centre for Blood Donation and Blood Treatment
named after John Paul II in Stupsk, Stupsk, Poland;
’Institute of Biology, Pomeranian University in Stupsk
22a Arciszewskiego Str., 76-200 Stupsk, Poland;
e-mail: gosiagra@op.pl, halina.tkaczenko@upsl.edu.pl, natalia.kurhaluk@upsl.edu.pl

Apbheresis, a medical procedure often used to remove specific components
from a patient’s blood, is emerging as a promising drug-free treatment for chronic
diseases. The process of apheresis involves separating blood components,
such as plasma or specific cells, from the rest of the blood and then returning
the remaining components to the patient’s circulation. This selective removal
enables the elimination of harmful substances or factors that contribute to the
progression of chronic diseases (Vrielink and Neyrinck, 2023). Bloodletting was
used successfully by doctors in ancient Greece to treat many diseases. At a time
when bloodletting was losing its popularity in medicine, i.e. at the beginning
of the 20" century, a new blood collection technique called apheresis was born
and quickly found application in medicine (Weinberg, 1994; Schneeberg, 2002;
Thomas, 2014). The term apheresis comes from the Greek and means removal
or separation. In the apheresis process, blood is collected and separated, the
selected blood component is retained, and the remaining blood components are
returned to the person undergoing the procedure. There are two main types of
apheresis: plasmapheresis, where plasma is collected, and cytapheresis, where
cellular blood components are collected (Korsak and L¢towska, 2009; Mariano,
2017; Vrielink and Neyrinck, 2023).

The first attempts to use therapeutic apheresis took place in the 1950s, when
a manual plasmapheresis method was used to reduce excessive blood viscosity in
a patient with myeloma (Mann et al., 2016). However, it was not until the 1970s,
with the development of apheresis machines called separators, that there was a
significant increase in interest in treating patients with these methods (Kambic
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and Nosé, 1993; Szczepiorkowski, 2020). Separators use centrifugation or
filtration to separate blood into its components. Like bloodletting, apheresis was
initially used for therapeutic purposes, but over time it was also used to obtain
blood components for medicine (Korsak and L.¢towska, 2009). Both bloodletting
and therapeutic apheresis are currently used successfully in many patients to
remove or reduce the concentration of a pathological factor in the blood (Wehrli,
2011; Dierickx and Macken, 2015; Perotti et al., 2018; de Back et al., 2019).

In the Middle Ages, bloodletting was performed in a variety of ways,
including puncturing or cutting a vein, using air-filled glass bulbs placed at the
site of the cut vein, or, more commonly, using leeches (Thomas, 2014). Today, the
procedure is the same as that used to donate whole blood or blood components
(using separators) for clinical use (Vrielink and Neyrinck, 2023). Currently, the
main use of bloodletting is in the treatment of haemochromatosis, where the use
of repeated bloodletting in the treatment of this disease was described as early
as 1950. Currently, the treatment of choice for haemochromatosis is 500 mL of
bloodletting every 1-2 weeks to remove excess iron that has already accumulated
in the body. Each 500 mL blood donation provides about 250 mg of iron. Once the
ferritin concentration in the body has been reduced to below 50-100 ng/mL, only
supportive care is used, with less frequent infusions, usually every 2-4 months.
Current guidelines for the treatment of haemochromatosis with bloodletting are
largely based on the results of observational studies and expert opinion (Rosiek,
2019; Padmanabhan et al., 2019; Connelly-Smith et al., 2023).

One of the major advantages of apheresis is its ability to target specific
components involved in the pathogenesis of various diseases, including
autoimmune, neurological and metabolic disorders. By removing these factors
from the bloodstream, apheresis can alleviate symptoms and potentially halt
disease progression. Since its invention, apheresis has been used experimentally
in many diseases; in fact, there is no disease for which this treatment has not
been tried (Chen et al., 2020). Therapeutic plasmapheresis is a procedure that
separates plasma from blood cells (El-Ghariani and Unsworth, 2006). It is an
extracorporeal procedure in which the patient’s blood is passed through a filter
that separates the plasma from the morphotic elements of the blood and then
removes them along with the pathogenic factors. The removed plasma is replaced
with fresh frozen plasma or albumin solution. The primary goal of therapeutic
plasmapheresis is to remove pathogens from the patient’s blood that play a key
role in the pathophysiology of the disease process (Bartges, 1997; Youngblood et
al., 2013; Altobelli et al., 2023). Their removal can lead to the disappearance of
symptoms and prevent organ damage. Such particles removed during therapeutic
plasmapheresis include: autoantibodies, alloantibodies, immune complexes,
endotoxins, exotoxins, lipoproteins, protein-bound substances (Nakanishi et al.,
2014; Fernandez-Zarzoso et al., 2019). The number of therapeutic plasmapheresis
treatments that should be performed depends on the characteristics of the substance
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that needs to be removed from the body. In most cases, 3 to 5 treatments are given
at 24-48 hour intervals (Serednicki et al., 2019). Plasmapheresis is a therapeutic
procedure that can remove pathogens quickly and effectively, so there are many
indications for its use (Altobelli et al., 2023).

In addition to removing pathological antibodies such as toxins,
lipoproteins, inflammatory mediators, endotoxins, immune complexes, etc.,
these treatments have other beneficial effects. These include improving
the function of the reticuloendothelial system, stimulating the lymphocyte
population and improving their cytotoxicity, and allowing large volumes of
plasma to be replenished without the risk of fluid overload (Linenberger and
Price, 2005; McLeod, 2012). Therapeutic plasmapheresis is most commonly
used in neurological, immunological and haematological disorders (Kiprov and
Hofmann, 2003; Cortese and Cornblath, 2013; Varol et al., 2022). In intensive
care units, it is most often used in diseases associated with respiratory and
circulatory failure, where the involvement of one or more pathological factors,
which can be eliminated during this procedure, is documented (Lainez-Andrés
et al., 2015; Serednicki et al., 2019). As a result of the use of plasmapheresis,
the patient’s blood is mechanically cleansed of pathological plasma components
(Nand, 1997; Ward, 2011; Wisniewska, 2018).

Therapeutic cytapheresis is a group of procedures in which individual
cellular elements are separated from the patient’s whole blood, regardless of
the method of separation. Individual cell lines are removed and a replacement
fluid is administered in their place, as needed. This group includes the
following procedures: erythrocytapheresis, leukocytapheresis and finally
thrombocytapheresis (Yokoyama et al., 2017; Kedzierska-Kapuza et al., 2019;
Coffe et al., 2020). These procedures are most commonly used to remove cellular
components from the patient’s blood that are involved in the pathogenesis of the
disease process (Norgan et al., 2018). These are most commonly leukocytes, and
less commonly red blood cells or platelets. Leukapheresis is most commonly
used to reduce excess leukocytes in patients with leukaemia, especially those
with acute leukaemia who experience symptoms such as visual disturbances,
neurological or pulmonary complications (Korsak and Letowska, 2009; Becker,
2013; Coffe et al., 2020).

Thrombapheresis is used less frequently, most commonly to reduce
platelet counts in patients with thrombocytopaenia (platelet count above 1000 x
10%), such as essential thrombocytopaenia, polycythemia or chronic myeloid
leukaemia (Coffe et al., 2020). Most patients with thrombocythemia respond
well to pharmacological treatment; therapeutic thrombapheresis is reserved
for patients with acute thrombotic or bleeding complications and for high-
risk patients with very high platelet counts. It allows a very rapid reduction in
the number of platelets in the patient’s body (Hauser et al., 2009; Korsak and
Letowska, 2009; Coffe et al., 2020).
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Therapeutic erythropheresis is most commonly used to replace the removed
red blood cells with blood cells from a healthy donor (Parra Salinas et al., 2020).
Most treatments are performed in patients with sickle cell anaemia, but other
applications include parasitic infections of red blood cells, such as severe malaria
or babesiosis, where the treatment aims to remove circulating parasites from the
body (Korsak and L¢towska, 2009).

Extracorporeal photopheresis is a procedure in which isolated elements of
the patient’s blood, most often leukocytes, are exposed to ultraviolet radiation
of an appropriate length, most often UVA, after the addition of ‘sensitising’ and
photoactive ingredients (Hsieh and Cortés, 2018; Kedzierska-Kapuza et al., 2019).
These leukocytes are then transfused back into the patient. Photopheresis is mainly
used in the treatment of cutaneous T-cell lymphoma (Aires and Abhyankar, 2023),
but may also be helpful in clinical conditions such as graft-versus-host disease
(Drexler et al., 2020; Asensi Canto et al., 2023) or heart transplant rejection (Patel
et al., 2015; Savignano et al., 2017; Slomovich et al., 2021).

Currently, there are no specialised centres in Poland, similar to the network
of dialysis centres, where qualification for treatment and therapeutic apheresis
procedures would take place. In Poland, most procedures are performed in
haematology, neurology, transplantation and autoimmune disease departments.
Individual procedures are also performed in selected intensive care units, where
from a dozen to several hundred procedures are performed annually. (Kedzierska-
Kapuza et al., 2019).

Apbheresis is becoming increasingly common and is being used to treat a
growing number of diseases. The use of extracorporeal body support techniques
can provide both immediate help (e.g. in cases of poisoning) and long-term
maintenance of the body’s vital functions (e.g. in autoimmune diseases).
Until recently, apheresis was used as a last resort in life-threatening situations.
Nowadays, extracorporeal blood purification techniques are increasingly used
(Wisniewska, 2018; Stahl et al., 2024).

In conclusion, apheresis is a promising alternative to drug-based therapies
for the management of chronic diseases. With further research and technological
advances, it has the potential to change the treatment procedure, offering patients
a safer and more targeted approach to disease management.

Sobisz Z... Osadowski Z., Truchan M.

THE HERBARIUM SLUPENSIS SLTC — A VALUABLE SOURCE OF
INFORMATION ON THE FLORA OF POMERANIA REGION
Institute of Biology, Pomeranian University in Stupsk

Arciszewski Str. 22B, 76-200 Stupsk, Poland
e-mail: zbigniew.sobisz@upsl.edu.pl

The Herbarium Slupensis SLTC has been in operation since 1969. It is
a collection of 70,000 herbarium sheets. The first curator of the herbarium was
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ass. prof. Jozef Misiewicz, Ph.D. He collected the vascular flora of Pomerania,
with special emphasis on the flora of Polish seaports. The second herbarium was
established in 1975 with the establishment of the Department of Ecology and
Environmental Protection. Its founder and curator was Assoc. Prof. Eugeniusz
Ryszard Spiewakowski, Ph.D. It was a collection of plants collected within the
framework of floristic research in the surroundings of Zydowo, Lubiatow and
Zarnowiec (central and southern Poland). In 1990, the collections of bryophytes
and lichens were added. Both collections were merged into one in 1995. Assoc.
Prof. Ireneusz Izydorek became the curator of the herbarium. In 2006, he was
replaced by Assoc. Prof. Zbigniew Sobisz.

The Herbarium Slupensis SLTC of the Institute of Biology, Pomeranian
University in Stupsk has a valuable herbarium. It is a deposit of the Pomeranian
Dukes’ Castle Museum in Dartowo, which was preserved after the Second World
War. The specimens come from the turn of the 19" and the beginning of the
20" century. In 1974, the herbarium was taken over by a botanist — Assoc. Prof.
Jozef Misiewicz, then an employee of the Pomeranian University in Stupsk,
who prepared the herbarium cards collected there and published the results
of his work. The herbarium consists of 1,800 herbarium cards from the years
1875-1943, collected by teachers, priests and German pharmacists, including
Ernst Holzfuss, Hermann Krause, Otto Karl and Alfred Bannier. Most of these
collections come from Pomerania, but also from the Sudetes, the area around
Swidnica, Swieradow Zdréj and Wotéw, as well as from Macedonia, Capri
and Pompeii. The oldest herbarium of the Dartowo deposit in the Herbarium
Slupensis dates back to 1811 and was compiled by Pastor Georg Homann.

Among the collections, the herbarium of the Stowinski National Park
stands out. It is a valuable historical document of the vascular flora of this part
of Pomerania. The herbarium of the former botanical garden in Stawno from
the turn of the 19" and 20" centuries is also an integral part of the collection.
Particularly noteworthy is the deposit of the Dendrological Garden in Przelewice,
consisting of specimens of domestic and foreign dendroflora. The collection is
complemented by the private herbarium of Alfons Stanistaw Modrzejewski from
1916-1917, donated to the Herbarium by his family. The collections of the SLTC
Herbarium include a florilegium from the 1950s and a xylotheca — a gift from
the Dendrological Garden in Wirty. The botanical collection of the Herbarium
contains a number of extinct and endangered plants from all over Poland and
Pomerania region (collections of Karl Friedrich Kohlhoff and Fritz Romer).

The Herbarium Slupensis SLTC, owned by the Pomeranian University in
Stupsk, is a vascular plant collection:

*  Collection of Vascular Plants (SLTC-VP). Quantity: 55,000 specimens;

*  Mushroom Collection (SLTC-F). Quantity: 2,950 specimens;

*  Lichen collection (SLTC-L). Quantity: 11,000 specimens;

*  Bryophyte collection (SLTC-B). Quantity: 445 specimens.
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In 2019-2023, the Pomeranian University in Stupsk, the University
of Gdansk and the University of Szczecin implemented the project entitled
“Integrated Virtual Herbarium of Pomerania Herbarium Pomeranicum -
digitalization and accessibility of herbarium collections of academic units of
Pomerania through their connection and digital accessibility”. The project was
implemented under the Operational Programme Digital Poland 2014-2020,
Sub-measure: 2.3.1 Digital accessibility of public sector information from
administrative sources and scientific resources (Type II of the project: Digital
access to scientific resources).

This is a project whose main task is to strengthen the digital basis for
national development through digitisation and online accessibility of Pomeranian
herbarium resources. The resources of the following herbaria have been deposited
in the Herbarium Pomeranicum:

*  Herbarium Universitatis Gedanensis UGDA (University of Gdansk);

*  Herbarium Slupensis SLTC (Pomeranian University in Slupsk);

*  Herbarium Stetinense SZUB (University of Szczecin);

*  Szczecin Diatomological Collection SZCZ (University of Szczecin).

As a result of the project, 468,000 herbarium cards have been digitised
and made available digitally on the Internet (https://herbariumpomeranicum.pl/).

Sulborska-Rézycka A.
STRUCTURAL DIVERSITY OF NECTARIES IN REPRESENTATIVES
OF THE RANUNCULACEAE FAMILY
University of Life Sciences in Lublin, Akademicka 15,
20-950 Lublin, Poland
e-mail:aneta.sulborska@up.lublin.pl

The family Ranunculaceae comprises 62 genera and 2500 species (Tamura
1993), many of which are used as ornamental and medicinal plants. In Poland,
it is represented by over 70 species (Rutkowski 2006). Ranunculaceae flowers
exhibit high morphological diversity, including the location and structure of
nectaries.

In 2020-2023, morphological and anatomical studies of floral nectaries in
Caltha palustris L., Eranthis hyemalis (L.) Salisb., Helleborus viridis L., Nigella
damascena L., Pulsatilla halleri subsp. slavica (G.Reuss) Zamelis, Ranunculus
uliginosus Willd., and Trollius europeus L. were carried out using light microscopy
(LM), fluorescence microscopy (FM), scanning electron microscopy (SEM),
and transmission electron microscopy (TEM). Histochemical tests were also
performed to detect the presence of some primary and secondary metabolites in
nectary tissue cells. The plant material was collected from the Botanical Garden
of Maria Curie-Sktodowska University in Lublin (Poland).

The analysed species had several morphological types of nectaries that
were located i) on androecium-derived staminodia (Pulsatilla), ii) on carpels
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(Caltha), iii) on areas under the scales at the base of each petal (Ranunculus), iv)
on petals functioning as specialized secretory organs (nectary leaves) forming a
cup (Helleborus), a funnel (Eranthis), a knee-shaped stamen-like form (7rollius),
or a pit at the base of upper lobes of petals (Nigella). Pseudonectaries located
at the base of lower lips of petals were only observed in Nigella. Nectar was
secreted through 1) trichomes (Caltha), ii) disruption of cell wall of epidermis
covering the nectary (Eranthis, Nigella, Ranunculus, Trollius), and iii) modified
stomata (Pulsatilla). The nectary tissue was composed of secretory epidermis
and several layers of nectariferous parenchyma, subnectary parenchyma, and
vascular bundles.

The histochemical assays revealed the presence of pectic substances,
total lipids, polysaccharides, and general phenolic compounds in nectary tissue
and trichome cells. The TEM observations of nectary tissue cells showed
electron-dense cytoplasm, a large lobed cell nucleus, numerous small vacuoles,
mitochondria, Golgi apparatus, different-sized plastids, endoplasmic reticulum
profiles, and lipid droplets.

As itis known that nectaries play an important role in the flower pollination
ecology, it was found that the nectar produced by the flowers of the analysed
species was available to various groups of insects.




Bionoriyna ocsiTa -27 -
BIOJIOI'TYHA OCBITA
BIOLOGICAL EDUCATION
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Abramchuk M., Dzhura N. ASSESSMENT OF THE LEVEL OF ENVI-
RONMENTAL CULTURE OF YOUTH. The analysis of the student community,
in which the diversity of characteristics such as age and specialty does not affect
the perception of environmental issues and socio-environmental aspects, indi-
cates a uniformity in their understanding. However, the survey indicates a lack of
educational level among the participants and requires more attention to increase
educational efforts through various scientific programs and social media.

OUiHUTH CTABJICHHS CYy4acHOI JIIOIMHY JI0 JOBKIJUISI MO>KHA 32 JIOTIOMOTOIO
JIBOX OCHOBHHX IHIMKATOPIB: PIBHS EKOJOTIYHOI KYIBTYpH Ta EKOJOTIYHOL
cBimoMocrti. Exomoriuna KynbTypa — I 9acTHHA 3arallbHONIONCHKOI KyNBTYpH,
10 BKIIFOYAE B ceOe YSIBICHHS MPO TOBKIIUIA 1 MPOSIBISIETHCS B TIEBHIH TisUTBHOCTI
JIOAMHU IIO/I0 TIpupou. ExomoriuHa cBiIOMICTh — HAWBAKIMBIIINN KOMIIOHEHT
€KOJIOTIYHO1 KYJBTYPH, SKHM 00 €IHyEe BCi BHAW 1 pE3yNbTaTH MarepiajabHOI
1 JAyXOBHOI MisUIBHOCTI JIFOMMHM 1 CHPSIMOBaHA Ha JOCSATHCHHS ONTHMAJbHOI
B3a€EMO/IIT CYCILUIbCTBA 1 MPHUPOMHN, HA SKOJIOTI3allil0 MAaTePiaIbHOIO 1 JyXOBHOTO
KHTTSl CyCHIbCTBa. BUBYEHHS 0COOIMBOCTEH E€KOJIOTTYHOI CBIIOMOCTI Ta KyJb-
TYpPH JIOLIOMOXE KpaIlle 3p03yMiTH CTaBJICHHS HACEJICHHS 10 EKOJIOTTYHUX ITpodiIieM
Ta iX BUpILIEHHS, 8 TAKOXX OI[IHUTH 00I3HaHICTh TPOMAJISIH B €KOJIOTIUHIH cdepi.

Mornonp, sika (GOpMyeTbCsS B YHIBEPCHTETCHKOMY CEpEIOBHINI, Bimirpae
KJIFOYOBY pOJIb y CTBOPEHHI CTAJIOro MaOyTHHOro. MeToro AociiukeHHs Oyino
MIpOoaHali3yBaTH PiBEHb PO3YMIHHS €KOJOTIYHOI KyIBTYpH 37100yBauaMi OCBITH
HEEKOJIOTIYHHUX CIeIialbHOCTeH [UIS IMOJANBIIOT0 IUTAHYBAaHHS YCHIIIHOL
MIPOCBITHUIBEKOT POOOTH.

Y nmocmimkeHHI BHKOPHCTAIM OCHOBHI METOOM 300py COILIONOTiYHOT
inpopmarii: omuryBaHHs B «Google Forms» Ta iHTepr’r0. ONuTyBaHHS
npoBoawian 3 17 mo 24 gucromaga 2023 poky, Bik pecnoHmeHTiB 17-19
POKiB. 3amuTaHHS [yl ONUTYBAJbHMKAa BHUOMpAM BIIMOBIAHO JO IMPaKTHKH
COI[IOJIOTIYHUX OMUTYBaHb 3 METOI: BUSBUTH PIBEHb €KOJIOTIYHOI 0013HAHOCTI
3100yBayiB OCBITM HEEKOJOTIYHMX CIIEIiajbHOCTEH; 3’sicyBaTH JuKepena
€KOJIOT1YHOI CTypOOBaHOCTI; BH3HAYUTH CTYIIHb PO3YMIHHS PECIIOHJICHTOM
3B’A3Ky MK O€3MEYHHM JOBKIUIISM, €KOJOTIYHOI MOJITHKOW ACpXKaBHU i
BIAMOBIJANBHICTIO Oi3HECY 3a HepalioHaNbHE BUKOPUCTAHHS MPHPOTHUX
pecypciB; OIIHUTH piBeHH iHGOPMOBAHOCTI MPO BIUIMB CBOTO CIIOKWBaHHS Ha
€KOJIOTIYHHUH CITiJ{ TUIAHETH.
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Ha ocHOBI NMpoBeNEHOr0 aHAJITUYHOTO AOCIHIIKCHHS BCTaHOBJICHO, IO
59,1% pecHoH/IEeHTIB HE 3aJ0BOJIECHI EKOJIOTIYHOI CUTyali€r y cBiti; 54,5%
OIUTAHUX 3a3HAYMJIM TOTOBHICTH 3MEHLIMTH EKOJOTIYHUH CIiJi 0COOHCTOIO
€KOHOMI€I0 ~ CHEPrOCIIOKMBAHHS, BTOPUHHOTO  BUKOPUCTAaHHS  TOBapiB,
YTHITI3AIIEI0 BiXOMIB Ta 3MIHOIO LIOJICHHUX 3BUYOK; BopHOo4ac 50% obOuparoth
TOBapH 3 HEBIMHOBIIOBAHMX MaTepiamiB, i TUIBKH 36,4% ONMUTAaHUX AKTUBHO
JOCHIPKYIOTh iHQOpMaLlito PO CKIaa NPOAYKTIB mepex ix npuabdanusMm. Kpim
Toro, 22,7% MiATPUMYIOTh MICLIEBI Ta CTalli TOBapH Uil 3MEHIICHHS BUKHUIIB Y
npoleci TpaHcopTyBaHHst; 1% He 3A1HCHIOE )KOAHUX Jiil y IbOMY HalpsIMKY.

PecrioHneHTH pO3YMIIOTh HACKIIBKM BRXKJIWBI JiepXaBa, I'POMAJCHKI
opraHizauii Ta KOXEH 30KpeMa y BUPIIICHHI €KOJIOTIYHHX IpolieM, mpoTe
77,3% BBaXxaroTh, IO JepPKaBa HE MIATPUMYE Oe3MeUHe JOBKULIL. YCi OMUTaHi
OIHOTOJIOCHO MIATPUMAJIH 1[I0 BiJIOBIINBHOCTI MICHEBHX MiANPHEMCTB 32
BIUTMB Ha MOBKULISA. CTyICHTH 3a7[0BOJICHI HASBHICTIO 3CJICHUX 30H Yy CBOEMY
micti (54,5%) 1 3amikaBieHi y pekynbTuBaulii Bke icHyrouux 30H (77,3%),
3anpoBaKEHHI IpOrpaMm i ITPUMKH MickKoi dutopu Ta aynu (72,7%). Otpumani
pe3yNbTaTi BKa3ylOTh HA HEOOXIAHICTh IHTETpallii eKOJIOTIi Y HaBYaJIbHI TUIAaHH
HiATOTOBKHY (haXiBIiB HECKOJOTIYHUX CICIIaTbHOCTEH.

BaximBo, mo0 cTyJeHTChKa MOJIOb HE TUIBKKM OTPUMYBasa 3HaHHS, ale
i mepeiinuia Bl poji MacWBHOTO CIOCTepirada A0 aKTUBHOTO T'POMaISHUHA.
Exonorizamiss ®HTTs, SKICHA CKOJIOTiYHA OCBiTa — HEOOXiMHI yMOBH IS
30eperkeHHsI JOBKIILISA Ta 3a0e3MeueHHs CTaloro PO3BUTKY CYCIIIBLCTBA.

boiiko A., Pomaniok H.

BUKOPUCTAHHS 3ACOBIB INTYYHOI'O IHTEJIEKTY
Y HABUAHHI BIOJIOT I
Jlvsiscokutl nayionansHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: anna.boiko@lnu.edu.ua

Boyko A., Romanyuk N. USE OF ARTIFICIAL INTELLIGENCE
TOOLS IN TEACHING BIOLOGY. In today’s world, the development of arti-
ficial intelligence (Al), opens up new opportunities for improving learning and
development processes. One area where the use of artificial intelligence could
have a significant impact is the natural sciences, particularly biology. The use
of modern technologies, such as computer programs for modeling, electronic
visualizations, virtual laboratories is an important component of biological edu-
cation. The purpose of the work was to analyze the current trends and advantages
of using Al in education, highlighting the opportunities it provides for improving
the process of teaching biology.

Y cydacHOMy CBiTi, /€ IIBHIKICTH TEXHOJIOTIYHOTO MpOTpecy
Ha/3BHYalfHO BHUCOKa, mTy4yHuil iHTenekt (LUI) BukopucroByeTbes uist
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PO3BUTKY HOBITHIX TEXHOJIOTIH Ta IHCTPYMEHTIB, LIO TOJIETIIYIOTh HABYaHHS
Ta TOKpAIlyIOTh €(EKTUBHICTH OCBITHBOTO Mpolecy 3arajioM. Hanpukniasn,
CHCTEMH a/IalITUBHOTO HABYAHHS MOXXYTb BUKOPUCTOBYBATHCS JJIsl CTBOPCHHS
NEPCOHAJI30BaHUX TPOTrpaM HaBYaHHS, II0 aJaNTYIOThCS A0 1HIUBITyaIbHHX
noTped KokHOro 37100yBava. Lli cucteMu BpaxoBYIOTh piBeHb 3HaHb, IHTEPECH
Ta OCBITHI LTI KOXHOTO YYacHMKa OCBITHBOTO MPOLECY, peali3oByIO4H
ocobucricHo-opieHTOBaHMi minxiy ao HapyaHHs (ITeBens Ta iH. 2023).

Hacporonni Hali6inbm BxuBanumM 3acooom 111 e ChatGPT - yHiBepcanbHuit
4aT-00T, KU BUKOPUCTOBYETHCS Ul PO3B’SI3aHHS PI3HOMAHITHUX 3aBlaHb,
TaKUX SK: BIANOBIJb Ha 3allMTaHHS DPI3HUX BUJIB, aBTOMAaTH4YHA TeHepaiis
TEKCTiB, TEpeKial, pPO3B’s3yBaHHS MaTeMaTHYHHMX 3a/ady, pelaryBaHHS Ta
y3araJlbHeHHsI TOCIITHULBKUX POOIT, HaJlaHHs peKoMeHIalil, knacudikaris ta
MOSICHCHHSI, HAITUCAaHHs KOHCTEKTiB ypokiB (Rudolph et. al., 2023).

VY cdepi HaBuanus Gionorii BukopucranHs 3aco0iB LI Binkpusae Gesniu
MOXKJIMBOCTEH /17151 y4HIB Ta BUKIIaaa4iB. 3okpema, ChatGPT moxe gatu Biamosiai
Ha PI3HOMAHITHI 3aMUTaHHsI 3 010JI0T1, HAJATH OIVISI0BI CTATTI, CXeMH, TECTH IS
caMoIepeBipKy, 11ei Ui TOCTifiB, aKTyallbHI HAyKOBI €KCIIEPUMEHTH Ta CydacHi
BiIKpUTTs B raiy3i Gionorii (Pyanu, 2023). He MeHII BUKOPHUCTOBYBaHUMH € i
inmn mwratrdopmu 11, 30kpema Gemini, CTAT, Canva, Labster, Gamma, ski
MOXKYTb BiJIIOBIZIaTH HA 3allUTaHHs, CTBOPIOBATH rpadivHuii [u3aiiH, Ipe3eHTalii,
HPOEKTH, PO3POOIISATH BipTyalibHI HABYAIbHI CUMYJISLIIT.

OxpiM  3acToCyBaHHS  4ar-OOTiB, INTyYHHA  IHTEJIEKT  MOXKHA
BUKOPUCTOBYBaTH JUIsi CTBOPEHHS BIPTyalbHOI Ta JIOMIOBHEHOI pealibHOCTI,
HAJAI0uu YUHSAM 3axorunoroue cepenosuine Hapdanus (bapua, 2023). 3 meroro
JOCSITHEHHs1 OunbIIoro edexTy y HaB4aHHI Oiosorii MOKHa BUKOPHCTOBYBAaTH
PI3HOMaHITHI €NEeKTPOHHI HAOYHOCTI, BIpTyasibHi Jlabopartopii Ta cuUMyIsIii,
3okpema «Mozaik education», «Anatomy 3D atlas», «Learning Apps», «Colorado»
tomo (Kypuukosa, 2021). 3actocoByroun Ha ypokax Oiosorii 3-D TexHosortii,
BUUTENb MOXE JEMOHCTPYBATH MPOLECH, SIKi BiIOYBalOThCS BIIPOJOBX MICSIIIIB,
pokiB i HaBiTk cromiTh (Pynny, TpyckaBeuska, 2021). Enexrponni 3-D atnacu 3
aHATOMIi JIFOMHY J03BOJISIIOTH MTO0AYUTH 00’ €MHE 300pa)KeHHS Tija JIIOJUHU i
OKpEMHUX OpraHiB, € JOCTYHHUMH JJIsi BAKOPHCTAHHS, JIETKO BCTAHOBIIOIOTHCS
Ha HOyTOyK abo cmaprdon (binerpka, 2021).

Ha choromni  akTHBHO pO3POOJSAIOTHCS 3aCO0M Ui HABYAIHHOIO
MOJICTIIOBAHHS peaybHOi 4Yu ysABHOI cuctemu — cumysnsimii (Roger, 2000).
Haiiyacrime cumysiii BAKOPUCTOBYIOTHCS JUIS 3[1HCHEHHS €KCIIEPUMEHTIB, SIKi
HeMOXJTHBI B peanibHOCTI (Bransford et. al., 2000). OgHuM i3 HaRTOMYJSIPHIIIHX
pecypciB € iHTepakTUBHMH calT «IHTepaktuBHI cumynsnii» Phet (Physics
Education Technology http://phet.colorado.edu/) cTBOpenuit YHiBepcuTeTOM
Konopano. BiH € 6e3KOIITOBHUM i MiCTHTB ITOHAJ 75 MJIH. CUMYJISILIH 3 0107071,
ximii Ta IHIIMX MpuponHUYKX Hayk ([lemeHTieBchka, 2012).
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TakuM 4MHOM, BUKOPUCTaHHS B OCBITHBOMY ITpOIIECi METOIB U(PPOBHX
pecypciB Ta 3aco6iB Il moxke 3abe3neyuTH IHAMBIMYyasTi3allil0 HAaBYAHHS,
MiJBUIIUTH B YYHIB MOTHBAIIIIO 10 HABYAHHS Ta MOKPAIIUTH PIBCHb 3aCBOEHHS
HOBOT'O MaTepiay.

Jonta A., l'opOyninceka C.

METOANKA ®OPMYBAHbD BIOJIOITYHUX [TOHATH
HA YPOKAX BIOJIOTIi
Jlvsiscokutl nayionansHuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: tdopta@gmail.com
Dopta A., Gorbulinska S. METHODOLOGY OF FORMING BIOLOGI-
CAL CONCEPTS IN BIOLOGY LESSONS. The new educational paradigm and
the updating of the national education system require a review of the content and
forms of the educational process to develop competent individuals. Well-formed
concepts stimulate a research-oriented approach to understanding the world, and
their accurate formulation promotes clarity of thought and clear understanding.
Utilizing various methods in shaping biological concepts, as well as individuali-
zed instruction, helps effectively assimilate the material. A comprehensive ap-
proach to biology education using modern techniques fosters the development
of critical thinking and scientific creativity in students, which are essential for
shaping competent personalities.

OnoBInieHa OCBITHS MapaanrMa Ta peopMyBaHHS HAI[lOHAIBLHOT CHCTEMH
OCBITH CTBOPIOIOTH IOTpeOy y BIOCKOHAJIEHHI 3MicTy Ta (JOpM HaBYAIHHOTO
mporuecy 3 MeToro (opmyBaHHS KOMNETeHTHOi ocobucrocti. lle BuMarae He
JIMIIE OCy4YacHEHHs 3MICTY, ajlé W 3MiHy METOAIB OpraHizamil Ii3HaBaJbHOL
JSUTBHOCTI yuHIB. EQeKTHBHICTD MisSUTBHOCTI BUMTEIISI BU3HAYAETHCS, TIEPEAYCIM,
MIPaBWJIBHAM TEJAaroTi9YHUM IiJX0JI0M JI0 YCBIJJOMJICHHSI KITIOYOBHX AacCIEKTiB
HaBYaJIBHOI TPOrpaMH, 30KpeMa METOMKH (POPMyBaHHS HAYKOBUX ITOHSTH.

YemimHO copMOBaHI TOHATTS CTHMYIIOIOTH JIIONUHY JOCHIIKyBaTh
CBIT HaBKOJO Hei. 3acBOEHI YYHSMHM TOHSTTS HAJAIOTh MHCICHHIO SCHOCTI
Ta YIiTKOCTi. [HAMBiTYyyM BHKOPHCTOBYE MOHSTTS UIS MHCJIEHHS, depe3 sKe, B
CBOIO 4epry BimoOpaxkae peajbHUH CBIT, MPOHIIOBIIN Pi3HI €Tary Ha MHIIIXY
BiJl HEBIJIOMOTO 10 BiJJOMOTO. BUMTENIO BaXKIMBO PETENHHO OBOJIOMITH IIUMH
MIPOCTUMH ICTHHAMH.

MMiaxin mo popMyBaHHS 0i0JOTIYHMX IOHATH Nependadyac BUKOPHCTaHHS
PI3HOMaHITHUX METO/IB i MPUIOMIB, CIPSIMOBaHMX Ha aKTHBHY Y4acTb YYHIB Yy
nporeci HaB4aHH:. Hanpukiaa, BHKOPUCTaHHs IHTEPaKTHBHUX METO/IIB, TAKHX SIK
JOCIITHAIbKA AiSIBHICTD, IIPOEKTHA pOOOTA, a TAKOX B3a€MHE HAaBUaHHS, MOXKE
CTIPHATH 30aradyeHHI0 PO3yMiHHs O10TOTYHUX KOHIENiH. /101aTKOBO BaXKIIMBUM
€ BIIPOBAPKCHHS 1HHOBAIIMHMX TEXHOJIOTIH, SIKi JIOMOMararoTh Bi3yalli3yBaTH
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CKJIaJIHI MpOIIecH Ta sBHUIIa B OioJorii. BukopucTanHs KOMI IOTEPHUX IPOrpaM,
BipTyaJbHHX Jaboparopiii Ta 3D MomenOBaHHS MOXKE 3pOOUTH HAaBYaHHS 010JI0T1 1
OLIbII JOCTYIHUM Ta 3aXOIUTMBUM AJIsl y4HiB. OKpIM TOT0, BaXKIIMBUM aCIIEKTOM
€ 1HQMBiqyallizallisi HaBYaHHS 3 ypaxyBaHHSIM OCOOJMBOCTEH KOXHOTO Y4YHSI.
3acrocyBanHs auepeHIiioBaHIX 3aBIaHb, aJalTallil METOAWK HABYAHHS 10
HOTped KOXKHOTO YUHS CIpHsie OUIbII e()eKTUBHOMY (POPMYBAHHIO 010JIOTTUHHX
HOHSITb.

KomriekcHui mixin A0 HaB4aHHs OlONOrii Ta BUKOPHCTaHHS HOBITHIX
MeToAMK (popMyBaHHS OiOJOTIYHMX IOHATH JO3BOJISIE CTBOPUTU CTHMYIIOIOUE
cepenoBuIle A TIMOOKOrO PpO3yMIiHHsSI Marepialy, aKTHBHOTO pPO3BUTKY
KPUTHYHOTO MHCIICHHS Ta HAayKOBOI KPEaTMBHOCTI Y4YHIB, IO € BaXKIIMBHUMH
acrmeKkTaMu (POPMYyBaHHS KOMIIETEHTHOT 0COOMCTOCTI B CY4aCHOMY CBITI.

Mopo3 M.

EJATOI'TYHWI EKCITIEPUMEHT JIJ1S IIEPEBIPKH EGEKTUBHOCTI
IHTEPAKTUBHUX METO/IB HABUAHHS HA 3AHATTAX 3 BIOJIOI'IT
Biookpemnenuii cmpyxmypnuii nioposoin «J/Iveiecokuil ghaxosuil koneoxrc
JIbsigcok020 HayionanbHo20 yHigepcumemy npupoOOKOPUCHTYBAHHAY
8yn. 3amapcmuniscoka 167, m. Jlveis, 79000, Yxpaina
moros18@ukr.net

Moroz. M. PEDAGOGICAL EXPERIMENT TO CHECK THE EFFI-
CIENCY OF INTERACTIVE TEACHING METHODS IN BIOLOGY CLAS-
SES. Pedagogical experiment is a research activity designed to test a proposed
hypothesis, unfolding in natural or artificial conditions, the result of which is new
knowledge that affects the results of pedagogical activity. A pedagogical experi-
ment was conducted with students to check the effectiveness of using interactive
teaching methods in the process of teaching the subject “Biology and Ecology”.

[lepexoHaTHCh Ha MPAKTHIII B TOLLIBHOCTI BIPOBAKEHHS iIHTEPAaKTHBHUX
METO/IiB HaBYaHHS MOJKHA IIISIXOM ITe/IaroriyHoTo ekcriepuMenTy. [lenarorivauii
EKCIIEPUMEHT - 11 KOMIUTEKCHHUH METO/I IO CITiPKSHHSI, B IKOMY BHKOPHCTOBYIOTHCS
METOJM CIIOCTEPEKEHHS, ONMTYBaHHS, KOHTPOJNBHI BHUIPOOYBAaHHS 1 SIKMH
3abe3neuye 00’€KTHBHY TIIE€PEBipKYy NPaBHIBHOCTI BUCYHYTOI JIOCIIJIHHKOM
rinmore3u (Kosanenxo, 2019).

[lenaroriyauii ekCeprMEHT HPOBOJAMBCS 13 3100yBauaMH OCBITH, SIKi
HaBYAIOThCS 3a HABYAJIBHOIO IPOTPaMOIO JUIS 3aKJajiB 3arajbHOi CepeaHbOi
ocBiti «bionoris i exomoristy ans yuniB 10-11 xiaciB 3a piBHEM CTaHAAPT,
3aTBEep/DKEHOI0 MiHiCTEpCTBOM OCBITH 1 Hayku Ykpainu (Haka3z Ne 1407 Bin
23.10.2017 p.).

Mera nociiKeHHS ONATa€e B TPOBECHHI IT€aroriqHOr0 eKCIIEPUMEHTY
JUIS TIEpEBIpKH €()eKTUBHOCTI BUKOPUCTAHHS IHTEPAKTUBHUX METO/(IB HABUYAHHS
y IEKLTBKOX TPyIax B MPOIIECi BUKIAACHHS NMpeaMeTy «biooris i eKoIoTismy.
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Y naHomy nociipKeHHI Opajii ydacTh 3100yBadi OCBITM ABOX TIpyn i3
pUONHA3HO OJHAKOBOKO CEPEIHBOIO0 YCHIIIHICTIO. OnHa 13 IUX TPYN HABYAIUCH
32 TpaJWLIHHMMKM METOJaMH HaBYaHHS, IHIIA Tpyna BHBYAJA Marepian i3
3aCTOCYBAHHSIM IHTEPAKTUBHUX METOMIB HaBuaHHs. [licis 3aKiHUCHHS BHBYCHHS
po3niny «Cranuii po3BHTOK Ta palliOHAJIbHE IPUPOJOKOPHCTYBaHHS» OOMIBI
IpyNy HalMcald MUChMOBY KOHTPOJBHY poOoty. Lls poGora oriHoBanacs y 12
OauiB.

B pesynbrari nmpoBeneHHs KOHTPOJIBHOT poOoTH 3100yBadi OCBiTH 000X
rpyn OTpUMalKd OWiHKH 1o BiamoBimaroTs 100% ycmimuocti. [{omo sikocTi
HarMcaHHsl i€l poOOTH X04y BiI3HAYHMTH L0 Y 3400yBayiB OCBITH, SIKi HABYAINCH
3a TpaJuLiHHUMU METOJaMH HaBUaHHS SKICTh cKianae 65%, a y 3q00yBauiB
OCBITH, SKIi BHBYQJIM Marepiall i3 3aCTOCYBaHHSIM IHTEPaKTUBHHMX METOIIB
HaBYaHHS SKICTh ckianae 85%.

OTxe, B Y4YacHHMKIB EKCIIEPUMEHTY, SIKi HaBYaIHCh 13 3aCTOCYBaHHSM
IHTEpPaKTUBHUX METO/IB HAaBYaHHS SIKICh HAIMCAHHS MHCHMOBOI KOHTPOJBHOT
pobotu o po3ainy «Cranuii pO3BUTOK Ta paliOHAIbHE TIPHPOIOKOPHCTYBAHHS)
Ha 20% BuUIAa HDK y 3100yBadiB OCBITH, SIKI HABYAJIKCHh 3a TPAJAUIIAHUMHU
METOAaMH HaBYaHHS.

[Ticrist TOTO SIK CTYICHTH HAIMCAIM KOHTPOJIbHY POOOTY M0 JaHOMY PO3.IiTi
IpyIi, sSika HaB4YaJach i3 3aCTOCYBaHHIM IHTEPaKTHBHUX METOJIIB HaBUaHHS OyJI0
3aIpOINOHOBAHO MPOWTH ONMUTYBaHHA Yy Aonarky Google ®opmu. Ycei yuacHUKH
OIUTAHOI TPYNH BII3HAYMJIM, IO BaroMe Micue Ajsl 3aCBOEHHS Marepiairy
BIZIrparOTh IHTEPAKTUBHI MeToAM Hap4yaHHsA. Cepen pI3HUX BHUMIIB METOIIB
3mo0yBayaM OCBITH OyJ0 3ampOMOHOBAHO OOpaTH HAHOLIBII Ji€BI METOIH
IHTepaKTUBHOIO HaB4YaHHS. TakuM YMHOM 3a pe3yjibTaTaMy CTYIEHTCHKOTO
OIIUTYBAHHs Ieplie Micle nocinae «Mo3koBui WTypm», npyre — «He3akiHdeHi
pedeHHs», Tpete — «Mosaika» Ta uerBepre «bionoriunuii Mapadon.

OTXe, 3aCTOCYBaHHS IHTCPAKTHBHHX MCTOMIB HABYAaHHS BHMArae Bif
BUKJIa[laya 3HAYHOI 3aTPATH Yacy, OJHAK Ha JaHOMY JOCIII/DKCHHI OYJI0 JOBEICHO
IO B PE3yJbTaTi 3aCTOCYBaHHS JaHUX METOJIB CTHMYITFOETHCS 3aI[iKaBICHICTh
3000yBayiB OCBITH 10 BHBYEHHS MpPEAMETY, II0 B MiJACYMKY IiIBHUILYETHCS
e(eKTHUBHICTh HABYAHHSI.

Muxaiimok C., Ixypa H.

EKOCBIJJOMICTb YKPATHIIIB:
CYYACHUU CTAH TA AMHAMIKA PO3BUTKY
Jlvsiscokutl nayionansHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: @solomiia.mykhailiuk@Inu.edu.ua
Mykhailiuk S., DzhuraN. ECO-AWARENESS AMONG UKRAINI-
ANS: CURRENT STATE AND DEVELOPMENT DYNAMICS. The contem-
porary state and growth dynamics of environmental consciousness among Ukrai-
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nians have been analyzed based on sociological surveys conducted from 2015
to 2024. According to the latest research findings, it has been revealed that the
majority of young people in Ukraine declare an ecocentric type of consciousness
and value-based attitude towards the environment.

Exonoriuni HeOe3meku, sAKi iCHYIOTh CHOTOIHI, € pe3yIbTaTOM HU3BKOTO
PIBHSL CKOJIOTIYHOI KYyNBTYpH MHUHYIOTO. BuHHKae HEoOXimHICTh (hopMyBaHHS
€KOJIOTIYHOI CBIIOMOCTI CYCHUIbCTBA. EKONOTIYHA CBIIOMICTh — € CYKYITHICTB
€KOJIOT1YHMX 3HaHb JIFOIUHH, il 0COOMCTOrO CTAaBJIEHHS A0 JOBKIISA, TOTOBHOCTI
IO Midd, AKi JO3BOIIIIOTH 30€perTd IOBKULIS, WM TOTOBHOCTI IO YTpUMaHHS
BiIl i, sKi 3amomiroroTh Ikoxy moskimmo (https://epl.org.ua/wp-content/
uploads/2020/12/ekosvidomist.pdf).

3aneXHO Bi KOHICMII CBITOINIAAY, C€KOCBIIOMICTh MOXe OyTH
AQHTPOMOLEHTPUYHOTO, TPHPONOLEHTPUYHOIO, EKOLEHTpUYHOro THiry. Ha
(hopMyBaHHS TICBHOTO THUITY €KOJIOTIYHOI CBIJIOMOCTI JFOJMHY BILTUBAIOTH Pi3Hi
(dakTopu, 30KpeMa: KylbTypa, TpaauIlii, 0COOUCTI MOTpedH i JOCBif, MIHHOCTI
cepenoBuIna, y sikoMy ¢opmyeTbesi Ta mepedyBae ocobducticts (https://epl.
org.ua/wp-content/uploads/2020/12/ekosvidomist.pdf). Po3BuTok exonorignoi
CBIJIOMOCTI HaCEIEHHS € OCHOBHOIO ILIJUTIO €KOOCBITHBOI MisJIBHOCTI.

Mertoro pobotu Oyno mpoaHali3yBaTH Cy4yaCHHH CTaH 1 TUHAMIKY pOCTY
EKOJIOTIYHOI CBiJOMOCTi YKpAalHIIiB Ha OCHOBI COLIONIOTIYHUX ONMUTYBaHb. Mu
MIpOaHANI3yBaIM JaHi couioioriyamx nociiukeHs 2015 — 2016 pp. (https://
epl.org.ua/wp-content/uploads/2020/12/ekosvidomist.pdf), a Takox mpoBenn
caMOCTilfHe OHJIAIH-OMUTYBaHHS YKpaiHIiB y MoToMy 2024 poKy MIOmO iXHBOI
TOTOBHOCTI JIiITH MPOEKOJIOTiYHO. B onuTyBaHHI B3 ydacTh 139 ykpainmiB
BiKoM Bif 18 pokiB: 66,9 % xiHok Ta 33,1% 4J0NOBIKiB.

Y pe3ynbTari onmuTyBaHHs OyJI0 BUSIBIICHO, 1110 3HAYHA YaCTHHA HACCIICHHS
TOTOBa COPTYBaTH Ta YTWJII3yBaTH HAJEKHUM YHHOM BiIXOIH, EKOHOMHUTH
CJICKTPOCHEPTII0, BOMY, ONAJCHHS, BHKOPHCTOBYBaTH TOBAPH B EKOJOTIUHIMN
YIaKOBIIi, BIIMOBHUTHUCH BiJl AeNb(iHAPIiB, IUPKIB, 1€ BHKOPHUCTOBYIOTh TBAPHH
Ta iH. OTpUMaHi pe3yabTaTh CBiAYaTh MPO 3POCTAHHS €KOJOTIYHOI CBiZOMOCTI
cepel YKpalHIliB y OPiBHSHHI 3 IoNepeaHiMu pokamu. Hanpuxiran, y 2015 pori
OaxaHHsI yKpaiHIliB eKOHOMUTH Tanip ctaHoBmio 0%, y 2016 poui — 33,2%, ay
2024 poui 3pocio 1o 65,5%; He KynmyBatu pociauHu 3 UepBoHOI KHUTH YKpaiHu
y 2015 poui BinmoBumucst 26,1%, y 2016 poui — 33,7%, a 'y 2024 poui — 84,9%
PECTIOH/ICHTIB.

OTKe, EKOJIOTO-ITPOCBITHI 3aX0/IM O3UTHBHO BIUIMBAIOTh Ha (pOpMyBaHHS
€KOCBIJJOMOCTI YKpaiHIiB, OfHAK OUTBIIICTh HACEJCHHS HE TOTOBA HAJaBaTH
TepeBary 3ali3HWYHOMY TpAHCIIOPTY IIepel aBTOMOOITBHMM, a TaKoX —
(iHAHCOBO JOTOMAraTv y BUIIICHHI CGKOJOTIYHHUX MpPOOIEeM CBOTO PETiOHY,
Opary yJacTb y TpOMaJICbKIX poOOTax.


https://epl.org.ua/wp-content/uploads/2020/12/ekosvidomist.pdf 
https://epl.org.ua/wp-content/uploads/2020/12/ekosvidomist.pdf 
https://epl.org.ua/wp-content/uploads/2020/12/ekosvidomist.pdf 
https://epl.org.ua/wp-content/uploads/2020/12/ekosvidomist.pdf 
https://epl.org.ua/wp-content/uploads/2020/12/ekosvidomist.pdf 
https://epl.org.ua/wp-content/uploads/2020/12/ekosvidomist.pdf 
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BaxnmuBuMu eJeMEHTaMH [UIsl IiIBUINCHHS CKOCBIIOMOCTI HACEIICHHS €
JIep)KaBHA CKOJIOTIYHA MONITHKA, SIKa Ma€ CBOIMHU isIMHU ITOKA3aTH, 10 JOBKIIIIST —
e I[HHICTh, @ TAaKMK IiSUTBHICTh HEYPSIOBUX OpraHizauii (TpoMaachbKhX
00’eTHaHb, €KO PyXIB) JUIsl 3a0e3MeueHHs] 0e31epepBHOCTI OCBITHIX 1 MPOCBITHIX
3aX0JliB, TXHBOTO IMOIIMPEHHS Ha MIUPOKE KOJIO OCi0, BKIIFOYAIOUH MTPEICTaBHUKIB
oprasiB Biaau. HamaHHs sSKICHAX OCBITHIX MOCIYT, CIIBIpAIls yCiX JAHOK 3aKiia-
JIB OCBITH, CIIUIbHUX 3ycuiib L[epkBH, BIaau 1 OCBITSIH MatOTh (OPMYBaTH y CycC-
MUIBCTBI  BiTOBINANIbHE CTABJICHHS 10 HMPUPOJIH, IMiIBHIIYBATH HOTO €KOJIOTIUHY
CBIJIOMICTb — OCHOBHHI IHCTPYMEHT 3aXUCTY JIOBKLLJIS Ta 310POB’Sl HACEJICHHSL.

Pynuu A., Ynartosa L.

POJIb FIOETUKMU SIK CKJIAZJOBOI OCOBUCTICHOI'O BUXOBAHHS
YYHIB Y CUCTEMI BIOJIOI'TYHOI OCBITH 3AKJIA/IIB
3AT AJIbHOI CEPEHBOI OCBITU
Komynanonuii 3axnao «Xapxiecoka eymanimapro-nedazo2iyna akaoemisy
Xapxisecvkoi obnacnoi paou
npos. Pycmaseni, 7, m. Xapxis, 61001 , Yxpaina
e-mail: rudychanastasia@gmail.com
Rudych A., Upatova I. THE ROLE OF BIOETHICS AS A COMPO-
NENT OF THE CHARACTER EDUCATION OF STUDENTS IN THE BIO-
LOGICAL EDUCATION SYSTEM OF GENERAL SECONDARY EDUCA-
TION INSTITUTIONS. According to the analysis of literary sources, the role of
knowledge about bioethics in the education of students during the mastering of
natural sciences is determined. The results of the study proved that the integrated
knowledge of ethics and biology acquired during education is the key to the
further harmonious existence of the individual in the natural environment, the
humanization of the biological education of students.

Ha nmymxy maykoBmiB (bak, 2022; Boiiko, 2008; 3amopoxan, 2013;
Kyuepa, 2014; Ilincekmii, 2013; Cremantok, 2015; Illamga Tta im., 2003)
6ioeTnka — 11e HayKa ITpO HOPMH TTOBE/IIHKH JIIONMHH TI0 BiTHOIMIEHHIO J0 >KUTTS
Ta 3710pOB’S 3TIHO paliOHANBHHUX 1 MOPAJIBHHX 3acaj, 10 BKa3ye, SKUM YNHOM
BHUKOPUCTOBYBATH HayKOBi JJOCSTHEHHS! HOBHX TEXHOJIOTiH B raiy3i Oioiorii Ta
MEIUIMHY, 3a0€3MeUeHHs COLiaJIbHUX OJIar, a TaKoX BKIIIOYAE CHCTEMY HOPM
TIOBE/IIHKY JIIOJMHU 110 BiJHOIIEHHIO /10 BCHOTO HABKOJHMIIHBOTO CEPEOBHIIA.
BHacmitox ycBiOMIIEHHS CyCIUIBCTBOM HEOE3IeK, OB SI3aHMX i3 B3aEMOJI€I0
3 JIOBKULIAM, €TWYHE CTaBJIEHHsS /O BCIX MPOSBIB JKUTTS CTa€ IIe OUIBII
HeoOxigauM. ToMy BUBYEHHS poili 0i0€THKH B cHCTeMi OiOJIOTIYHOI OCBITH €
aKTyaJIbHOIO IPOOJIEMOIO CHOTOJICHHSI.

Meroto JaHOTO TOCIiKEHHS OyJI0 BUSBICHHS CTYTICHS BIIUBY 3aCBOEHHS
610eTHYHUX NPUHLUIIB MPOTATOM OIaHYBaHHS NPUPOAHWYMX IUCHUILIIH Ha
0cOOHMCTICHE BUXOBAHHS YUHIB.


mailto:rudychanastasia@gmail.com
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[IpoanamizoBani JiTepaTypHi JOKepelia BHINC3a3HAYCHHUX  aBTOPIB
3aCBIAYMIIM, IO IHTErPOBaHI 3HAHHS 3 €THKH Ta Gionorii GopMyrOTh B Y4HIB
YCBIJOMJICHHSI 3aKOHOMIPHOCTEIl B3a€MO3B’SI3KiB TPUPOAHUX TNPOLECIB Ta
KaTeropiii Mopaii. BiamoBinHi 3HaHHS € 6a3ucoM IUIsl (POPMYBAHHS 3arajlbHOTO
CBITOIJISILy Y4YHIB 3 MO3MLIT MOBard J0 HAaBKOJMIIHBOTO cepenoBumia. Came
TOMY, A1 (OpPMYBaHHSI CBIZIOMOTO CYCIIJIbCTBAa B&JKJIMBUM € IOBCSKYACHE
BIIPOBA/KCHHS B TICMArOTiYHY [isUIBHICTH BUYHUTETIB O10JIOTIT BUKIaJaHHS
OloyoriyHMX HayK 3 1Mo3uLii OloeTHYHOro cBiTOrNIsAAY. Hampuknan, mpakTuiHi
3aBlaHHs, CHPSMOBaHI Ha JONISJ 32 POCIMHAMU YM TBapUHAMH, PO3BHBAIOTh
y Y4YHIB yMiHHS TWIKJIyBaTUCS Ta [JAalOTh PO3YMIHHS B3a€EMO3B’SI3KIB MIiX
CTaBJICHHSIM JI0 )KMBOT ICTOTH 1 ii peakIri€ro Ha 1ieii BIUTUB. JloydeHHs 10 aKIiil 3
NpUOUpaHHS 3aCMIUYEHHX TUITHOK BUXOBY€ KyJIBTYpY ITOBEAIHKH Y B3a€MOIT 3 SIK
3 IPUPOIOI0, TAK 1 3 COLlyMOM. BUKOpUCTaHHS pi3HOMaHITHUX 1HTEPAaKTHBHUX
METO/IB 1 3ac00iB, KOMII'IOTEPHUX CUMYJIALIN Ta BIpTyajabHUX JabopaTopiit mifg
4ac ypoKiB JJO3BOJISIE TOCUIINTH 1HTETPALII0 3aCBOEHHS O10€THYHUX MPHUHIIMITIB
B TpoLeCi onaHyBaHHA OIlOJIOTIYHMMHM 3HAHHAMHU 1 DIOOATBHO CcQopMyBaTH
01eOTUYHMI CBITOIVISIA MOJIOAI, IO 3MOXE BIUIMHYTH Ha BHUPIILIEHHS JIIOICTBOM
aKTyaJbHUX NpoOieM sozncTBa. CaMe TOMy aKTHBHE BIPOBAJDKEHHS 010€THKU
y cucTeMy 010JIOTIUHOT OCBITH € Ha/I3BUYaliHO B)KJIIMBUM BHECKOM y MaiOyTHe
YCBhOTO JIIO[CTBA.

Pe3ynbraru nociikeHHS Aal0Th 3MOTY 3pOOUTH BHCHOBOK PO CYTTEBUI
BIUTUB O10€THKHM Ha 0COOMCTICHE BUXOBAHHS Y4HIB 3arajbHOI CepeIHbOI OCBITH
Ta HEOOXIZHICTh MONIMONEHHS IHTerpauii IyMaHITapHHX Ta MPUPOAHUYUX
JUCUUILTIH. 3aCBOEHHS HOPM MOBEAIHKH 3 ycCiMa JKMBHUMHU icTotamu (opMmye
OCOOHMCTICTh, 37aTHY A0 ICHYBaHHS B TapMOHil 3 MOBKULISM Ta BIIACHUM
BHYTPIIIHIM CBiTOM, TOMY TI'yMaHi3auis Oi0JOTiYHOI OCBITM € OCHOBOIO Iii
CY4acHOTO PO3BHTKY.

Crapenbka 10., Ixypa H.
OCOBJIMBOCTI OPT'AHI3ILIIT EKOOCBITHBOTI JISIJIBHOCTI
VY 3AKJIAJIAX JIOWIKIJIBHOT OCBITU
Jlvsiscokutl nayionansHuil ynigepcumem imeri leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: YULIIA.STARENKA@Inu.edu.ua
Starenka J., Dzhura N. THE FEATURES OF ENVIRONMENTAL
EDUCATION ACTIVITIES IN PRE-SCHOOL EDUCATION INSTITUTIONS.
The paper analyzes the features of organizing environmental education activities
with the aim of developing environmental awareness among preschoolers on
the basis of the kindergarten «Sadochok gudochok» in Lviv . The effectiveness
of using various forms, methods and innovative approaches for environmental
education of children is shown: thematic classes, excursions, play activities,
work in nature.


mailto:YULIIA.STARENKA@lnu.edu.ua
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[epiioro JTaHKOIO B CHCTEMI EKOJOTIYHOTO BHXOBaHHS B YKpaiHi €
JOUIKIIbHA OCBiTa. IIpo0ieMa EKONOTiYHOrO BHUXOBAHHS [ITCH MONIKIIBHOIO
BIKy CTajla aKTyaJbHOK, OCKUIBKH YCBIOMJICHHS B3a€MO3B’S3KiB Ta
B32€MO3AJISKHOCTI JIFOJMHY 1 IPUPOAN YBIHIILIO B CycCIIbHY cBioMicTb. Tomy
O3HaMOMJICHHS NiTeH 3 MPUPOAOI0 Ta (OPMYBaHHS HPUPOAHUYO-EKOJIOTTYHOT
KOMIICTCHTHOCTI € HEBiJ’€MHOI0 YaCTHHOI OCBITHHO-BUXOBHOTO IPOIIECY
3akiaiB gomKiubHOT ocBitd (3[]0), siki 3aKiafaTh yHIAMEHT E€KOJIOTIUHOI
CBIIOMOCTI TUTHHH.

Mertoro pobotu Oyno mpoaHami3yBaTH OCOOJHBOCTI  Oprasizarfil
€KOOCBITHBOI [ISUTBHOCTI y 3akiiafiaXx AOIIKIIBHOI OCBITH st (popMyBaHHS
€KOJIOT1YHOT CBIZIOMOCTI y AiTeH AOIIKIIBHOTO BiKY.

Hocnimkenns npooauu Ha 6a3i 3/10 «Camouok rymodox» M. JIseosa. ITif
Yac opraizaiii OCBiITHbO-BUXOBHOTO ITPOIIECY BUKOPHCTOBYBAJIM Pi3HOMAaHITHI
¢dbopMu, Meroau W IHHOBAWiWHI migXomu Uit (OPMYBaHHS NPHPOAHUYUO-
€KOJIOT1YHOT KOMIIETEHTHOCTI JiTed JOWIKUIBHOTO BIKY PI3HHX BIKOBHX
rpyn: monoamoi «CoHeukay, cepenHboi «Merenuku» 1 crapimoi «bmkommy.
Temarnune 3aHsTTs € opMoro opranizanmii ekoocBiTHBOI AismbHOCTI Y 3/]0.
[TpoBenu 3aHATTS Ha pi3HI €KOJOTIYHI TeMH: «PociunHuil c6im HABKOLO HACH
(BMBYAJIM POCIIMHH 1 TXHE 3HAUEHHS JUIsl IOBKULIA); « Teapunnuil ceim y Hauiomy
Jiiciy (BUBYAJIH TBAPUH 1 IXHIO POJIb Y TIPUPOI); «[Ipupooni mamepianu nocepeo
Hacy (03HAWOMIIIOBAIM JiTeH 3 MOXJIMBOCTSMH 3aCTOCYBaHHS TPHPOJHUX
MarepiaiB Uil CTBOPEHHS MOPOOOK 1 TBOPIB MUCTEUTBA); «Boda - Odicepeno
orcummsty (BUBYAITY 3HAYCHHS BOJH JUTS JKUTTSI Ha 3eMJTi Ta paBHJIa eKOHOMHOTO
CHOKUBaHHS); « Bioxoou ma ix nepepodxay (BUBUAIH MPOOIESMH BIIXO/IB 1 iXHii
BIUIMB Ha JIOBKUUIS, CIOCOOM nepepoOKW BiAXOMiB, B irpoBiii ¢opmi BUMIN
NPaBUILHO COPTYBATH CMITTA); «EHepeosbepesicennst y nauiomy 0omiy (BUBYAIN
CrocoOu e()eKTUBHOTO BUKOPHCTAHHS €HEeprii y MoOyTi).

OpranizyBaii 1 TpOBeNW EKCKypcii 10 MICHEBOro NapkKy, Ie MAiTH
CIIOCTEpIrajy 3a NPUPOAHUMH NpPOLIECAaMM, BHBYAIM BHIU POCIHH 1 TBapHH,
30Mpaay PI3HOMAHITHI MPHUPOJHI MaTepiasu. ['pa € MpOBIAHOI iSUTBHICTIO
JiTel NOIIKIIBHOTO BiKy. [IpoBenieHi irpu 3 NpUpOIHUMH MarepianaMu (JIUCTSIM,
rikamy, KaMmiHHSM) HaJuXalld JOIIKUIBHUKIB CTBOPIOBAaTH MAaJllOHKH Ta
CKYJIBIITYPH, PO3BHMBAJIM BIUyTTs MOBaru 10 MpUpoau Ta ii pecypcis. [lix yac
rpu «Ilogopox y CBIT pOCIHH 1 TBapUH» JITH BUBYAIIM Pi3HI 00’ €KTH TPUPOAN
Yyepe3 po3Mi3HaBaHHS POCIMH 1 TBapUH y MiclieBoMy ckBepi «Kam’sHka» M.
JIbBOBa, 1110 3HaXOAUTHCS M00aU3y 3/10. 3 METOO BUXOBaHHS BiAMOBIAaIHHOIO
1 OEpexIIMBOTO CTaBJICHHS 10 IOBKLLISA Oyl0 OpraHi3oBaHO NHpalo IiTeld y
npUpoi: mpubHpanHs TepuTopii ckBepy «Kam’sukay. [1ix yac ekonoriyHux irop
«3axuCTH Halle CEPEAOBHIIC» AITH B POJIi EKOJOTIYHUX 3aXMCHHUKIB TTOBHHHI
OyJu BUPINIyBaTH 3aBJaHHsl, 1110 CTOCYIOTHCS 30epeKEHHS TIPUPOAU Ta OOPOTHON
13 3a0pyIHCHHSIM.
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JlOMIKibHUH BiK - CIPUSATIMBUNA Yac Uit pOpMyBaHHS B JUTHHU OCHOB
citorsiny. [IpoBeneHa eKoOCBITHS IisUTBHICTH cHpusiia (GOPMYBaHHIO y JiTei
BIAMOBIJAILHOTO CTaBJICHHS 10 NPUPOAM Ta OEpeXIMBOTO BHKOPHCTAHHS
NPUPOIAHUX pecypciB. 3akiaa MOUKUIBHOT OocBiTH «CaJouoK TymIo4OK» CTaB
ocepenkoM Jutst HOPMyBaHHSI SKOJIOTIYHO CBiJOMOTO IMOKOJIIHHS, TOTOBOTO J0aTH
po MaiOyTHE HAIIO1 MJIaHETH.

Yyxansb T.'?, Tonuapenko B.!
BIOJIOTTYHUI EKCITEPUMEHT SIK METOJI HABUYAHHS BIOJIOT T

U Tvigcorutl Hayionaibnutl ynieepcumem imeni Isana @panxa
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
’Tos «/lickasepi Cxyny»
eyn. Topoooywka, 160, m. Jlvsis, 79018, Vkpaina
e-mail: vherbarium@ukr.net

Chukhan T., Honcharenko V. BIOLOGICAL EXPERIMENT AS A
METHOD OF TEACHING BIOLOGY. The effectiveness of the application of
the method of biological experiment in the process of studying biology has been
investigated.

Biomoriuni gocHimKEHHS i 4Yac YPOKIiB CTHUMYIIOIOTh V9YHIB O
CaMOCTIHHOT pOOOTH 3 HABYAIILHOK, HAYKOBOIO JIITEPaTyporo, O MPOBEACHHS
(EeHONOTIYHNX CHOCTEpeXEeHb, A0 MOPQOIOTIYHOTO aHaji3y POCIHMHHUX,
TBapUHHUX 00’ €KTiB, O CTATUCTUYHOI 0OpoOKHM pe3ynbrariB. Lli 3HAHHA TIpO
MIPUPOAY NOTPiOHI AT PO3B’I3aHHS BAXKIMBHX JKUTTEBHUX IIPOOIIEM 0COOUCTOCTI,
JUISL BUKOPHUCTAHHsI iX Y TOBCSKICHHOMY JKHMTTI, JJsi CBIZIOMOrO BHOOpY
npodecii B MaitOyTHhOMY. Bi0JIOTIYHI eKCIIEPUMEHTH J03BOJISIOTH 3MIIHIOBATH
MDKIpeIMeTHI 3B’ 13KH, 0COOJIMBO 3 TAKMMH MPEAMETAMHU, SIK X1Misl, MaTeMaTHKa
Ta Qi3uka. BoHM CpHsIOTH PO3BUTKY JIOTIYHOTO MUCIIEHHS, (POPMYIOTH B YUHIB
HaBMYKM aHami3y i cuaredy iHdopmanii (ITanuenko, Tuxenko, 2008).

BukopucTanHs Ha ypokax OlOJOTiYHOTO EKCIIEPUMEHTY JIa€ MOMJIMBICTh
32 KOPOTKHMH TNPOMIKOK Yacy HAOYHO IOSICHUTH Y4YHSIM HOBUH Marepiain,
JIOLIOMOT'TH B OITPaIfoBaHHI HOBOTO 0i0JI0TIYHOTO TEPMiHY, OHSTTS, 00 Teopii,
0 € BaXXJIMBUM aclEeKTOM JJIsl ITiJABUIIEHHS YCHIIIHOCTI HAaBYaHHS yYacHHUKIB
OCBITHBOTO TPOIIECY Ta BiIOBITHO eKOHOMIT wacy. J{ist Toro, mob AOCTiquTH
piBeHb 3HaHb y4HIB 7 KJIaciB MiJ 4yac BHBYEHHs Oiojorii, Oyj0 mpoBeneHO
Nelaroriyie  AoCiijpKeHHs. BOHO BKIIIOWallo Taki eramu: KOHCTaTyBaJIbHUM,
MOLTYKOBHH, ()OPMYBAIbHUIA, y3arajJbHIOBAIEHUN. 3 METOIO €KCIIEPUMEHTAIBHOT
nepeBipkn  €pEeKTUBHOCTI METOAMKH 3aCTOCYBaHHS METOAY Oi0J0TiYHOro
eKCIIEPUMEHTY y Tpolieci BUBYECHHs Oiosorii B 7 Kilacax HaMu OyJo HaBeleHO
ypok Ha Temy: «HepBoBa cucrema, ii 3HaueHHsS. PO3BHTOK y pi3HUX TBapuH.
[paktryna po6ora Ne 6 «[lopiBHAHHS OymOBH TOJOBHOIO MO3KY XpeOETHHX
TBapuH». Ha erami y3arasbHEHHS Ta cucTeMmaru3amii OyJo 3alporOHOBAaHO
MIPOBECTH MIPAKTHYHY POOOTY.
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B excrniepuMeHTaNbHOMY AOCIIKEHH] Opajy ydacTh y4Hi JBOX KJIaciB.
Yeworo Oyno 30 pecrioHzeHTIB. Pe3ynbraTi KOHCTAaTyBajJbHOIO E€KCIIEPUMEHTY
NOKa3yI0Th, IO OUIBINICTH YYHIB 7 KJ1aciB MarOTh HU3BKHH a00 cepeaHiil piBHI
3HaHb 3 0ioyorii, TOOTO BOJIOAIIOTH MEBHOIO CIPSIMOBAHICTIO HAa HaBYAIBHY
JUSUTBHICTD, OMHAK HE PO3YMIIOTH ii 3HAYYIIOCTI YIS MOJAJIBINOI MisSIBHOCTI,
aHAJI3yOYH HABYAJIbHY JIITEPATYPy 3aJICKHO BiJ BIACHHUX IHTEpPECiB, OOMPArOTh
3aBIaHHsS PENpOIYKTHBHOTO ab0 YacTKOBO-TIOIIYKOBOTO XapakTepy, MaroTh
npoOieMH 3 MOUTYKY BJIACHUX ITOMUJIOK 1 BU3HAYEHHS LUISXIB iX BHITPABICHHS.
VYu4HIB nepuioro kiacy Oyio B3sTO y SKOCTI eKCIEpUMEHTAJIBHOI IPYIIH, a Y4HIB
JPYroro Kjacy — B SIKOCTI KOHTPOJIbHOI. B excriepuMeHTasnbHIi TPy KUIbKICTh
YUHIB 3 Iy’)K€ HU3bKUM piBHEM 3HaHb 3MiHMiacs 3 7% 10 0%, KibKiCTh Y4HIB 3
HU3BbKUM piBHUM 3MiHMnacs 3 13 % takox 10 0%. KinbkicTh y4HIB 3 cepesHimM
piBHEM 3HaHb y4HiB He 3MiHmIacs (33%). [IpocniakoByeThes 301TbLICHHS YUHIB
3 BUCOKUM piBHeM 3HaHb (Ha 13%). KijbkicTh yuHIB 3 qy’)k€ BUCOKHM piBHEM
3HaHb TakoXk 30imbinunacs (Ha 7%). OTxe, MOKHA 3pOOUTH BHCHOBOK MPO T€,
1110 BUKOPUCTAHHS METOY 010JIOTTYHOIO €KCIIEPUMEHTY € €()EKTUBHUM 1 OTHUM
3 IHCTPYMEHTIB Mi/IBUILECHHS PiBHS 3HAHb.

Hxumens 10., Bosomancska C.

KPA€3HABUYMI TPUHLMIT Y 3MICTI IHTETPOBAHOT'O KYPCY
«ITI3BHAEMO ITPUPOAY»
Lpozobuysruii deporcagnuii nedazociunuil ynigepcumem imeni leana @panka
eyn. Lllesuenxa, 23, m. [Jpocodouy, 82100, Yxpaina
e-mail: inessadr@ukr.net

Yakymets Yu., Voloshanska S. LOCAL HISTORY PRINCIPLE IN THE
CONTENTS OF THE INTEGRATED COURSE «GETTING TO KNOW NA-
TURE». The article analyzes the program of an integrated course «Getting to
know nature». Autors identify the possibilities of using local history and regional
studies materials when forming concepts, ideas and patterns of certain natural
history topics. Autors have determined that the local history and regional stud-
ies materials used during the «Getting to know nature» integrated course shall
first of all meet the program standards, as well as correspond with the context of
a selected area and contribute to the formation of a scientific attitude, national
identity and patriotism.

[IpuHIMD Kpae3HaBCTBA € JIOCHUTH IIOIIMPEHHM Ta AaKTyalbHUM Y
OCBITHBOMY MpOIECI IIKOJIHM, OCKLIBbKH, CEpel 3aco0iB BHXOBAHHS Cy4acHOI
MOJIONI Kpae3HaBUMM Marepian Bigirpae BaxiuBy poib (Omimescbka, 2020).
BukopurcranHs Kpa€3HaBUOTO MaTepialy HAlOBHIOE 3MICT YPOKiB IPUPOIHUIOTO
Kypcy OimbII I[iKaBUMH Ta Ti3HAaBAIPHUMH BIIOMOCTSIMH. 3acTOCYBaHHS
Kpae3HaBYOTO MPUHIMUILY /A€ 3MOTY BUHMTENIO IOB’S3aTH IIPOLEC HABYAHHSA 1
BUXOBaHHs, cpopMyBaTH KOHKpeTHI yMiHHs 1 HaBnukH (Ky3pma-Kauyp, [opsar,
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2016). Ha ocHOBI BUBUEHHSI BiZIOMOCTEH PO MiCLIEB1 )KMB1 00’ €KTH BiIOyBa€eTHCs
Kpalie X CIpUHHATTA, B y4HIB (POPMYIOTHCS IPUPOAHUYI TIOHATTS, YSBJICHHS Ta
3aKOHOMIPHOCTI.

AHai3 cyyacHUX HaBYaJIbHUX MPOTrpaM iHTerpoBaHoro kypcy «IlizHaemo
npupoxny», 3okpema asropiB J[.JI. bima, T.I. T'ins0epr, S.I. Komicaux (2021)
3acBiYy€ NpPO JOCTATHIO KiIBKICTh TEM NPU BHUBUEHHI SKHX 3aCTOCYBaHHS
KPa€3HABYOTO MPHHIMITY € peanbHUM. Tak, BHBUeHHs posniny «IlizHaemo
PI3HOMaHITTSl OpraHi3MiBy» (5 KJ1ac) JOLUILHO HOYMHATH 3 €KCKYPCii B IPUPOLY
3 METOI0 O3HAMOMJICHHS 3 PI3HOMAaHITHICTIO POCJIHMH Ta TBapUH CBOTO Kpato. Ha
TaKUX EKCKYpCISIX IIKOJSPI MaroTh 3MOTY O3HAHOMHUTHCH 3 IpEACTaBHUKAMU
¢utopu Ta (dayHH CBOTO perioHy, HaOyTH HaBHYOK MPOBEICHHS (PEHOJOTIUHUX
criocTepexeHb. BizyanbHi criocTepexeHHs 3a MiCLIeBUMH 00’ €KTaMH POCIIMHHOTO
1 TBAPUHHOTO CBITY JIONIOMAraroTh IIKOJSpaM 3aKpillUTH 3HAHHS, BYaTh HABUYKU
y3arajJbHEeHHs 1 NOpiBHsAHHA. BuBueHHss TeM «CBIT >KMBUX OpraHi3MiBy,
«['pubu. Jnmaitauku», «PocauHU Ta iXHE Pi3HOMaHITTA», «TBapHHU Ta iXHE
PI3HOMAHITTS» J1a€ 3MOry IMOCHJIMTH HPAKTUYHY CIPSIMOBaHICTh HaBYaHHS,
TOPIBHSATH Pi3HI IPYITH KUBHX OPraHi3MiB CBOTO KPako, a TAKOXK Ha MiICTaBl IUX
NOPIBHSHb 3pOOUTH NEBHI BUCHOBKHU Ta y3arajJbHEHHS.

KpaeznaBumii NpUHIMI HABYaHHS TaKOX YITKO MPOCTEXYEThCS IpPU
BUBUeHHI po3ainiB «lli3Haemo sBuma npuponu» ta «IlizHaemo B3aeM0O3B’s13KH
y mpupofi» y mocroMy kiaci. Takuil miaxia cupsMoBaHWil Ha GopMyBaHHS Y
IIECTHKIJIACHUKIB E€KOJIOTIYHUX IOHATH MPO OCHOBHI XHUTTEBI (OPMH POCIHH,
EKOJIOTIYHI TPYIH POCIIHH 1 TBAPUH, TPUOIB i NumaiHuKiB. Kpae3sHapunii miaxin
HATOJIOUTY€ HAa YCBIIOMIICHHI YYHSIMH HEOOXiTHOCTI OXOPOHH 1 30epe:KeHHS
OKpEeMUX BHIIB POCIUH i TBAPHH, a TAKOXK MPHUPOIHOTO CEPEIOBHINA B IIIIIOMY.
[Ipu BuBdueHHi Tem «[lizHaemo acTpoHOMIiuHi sBHIIa», «Ili3HaeMo OiomorivHi
SBUINAY», «B3a€MO3B’A3KH OpPTraHi3MiB 3 HEXHBOIO MPUPOA0IO», «B3aeMO3B’sI3k1
MDK JKHBHMH OpraHisaMamm», «B3aeMo3B’si3ku OpraHiamiB Mik co0oro Ta
HEKHBOIO PUPOIOIO B PI3HUX yrPyNOBaHHIXY, «bloOriuHI pPUTMHU OpraHi3MiB»
Kpa€e3HaBYMH MiAX1/1 JOLIIHHO BUKOPUCTOBYBATH SIK B yPOUHiii, TaK i HO3aypo4Hiit
nisutbHOCTI. [lOpiBHSIHHSL BiZOMOCTEH Ipo CBill Kpail 3 MarepiajoM, IO
BHBYAETHCS, CIHOHYKA€E LIKOJSPIB O PO3YMOBOI JiSUIBHOCTI, 3a0X04uy€ poOUTH
CaMOCTIiHHI y3araJbHEHHs Ta BUCHOBKH. EdexTnBHHMMHU popmamu Kpae3HaBIOT
JISUTBHOCTI NPW BHBYEHHI iHTerpoBaHoro kKypcy «llisHaemo mpupomy», ska
MIPOXOJUTh MpU Oe3rMocepeHbOMY CIUIKYBaHHI IIKOIAPIB 3 IMPHPOTHUM
CEPEIOBUIIEM € MPOTYIITHKU, EKCKYPCil, eKCIICANIIi, €KOJOTIUHI CTEKKH, CEKIIii,
TYPTKH, KITyOH, TOBapHCTBA.

OTXe, Kpae3HaBUi BiIOMOCTI, SIKi BHKOPHCTOBYIOTHCS TpHU BHUBYCHHI
iHTerpoBanoro kypcy «IlizHaemo mpupoxy» HacamIiepes MOBUHHI BiAMIOBiaTH
MIPOTPaMHKUM BUMOTaM, OyTH THITIOBHMH /ISl KOHKPETHOT MiCIIEBOCTI Ta CHPHUSTH
(hopMyBaHHIO B YYHIB HAyKOBOTO CBITOIVISY, HAIiOHAJNBHOI CBiIOMOCTI,
aTPiOTU3MY.




-40 - “Monogb i noctyn Gionorii”, JibeiB, 18—20 kBiTHA 2024 p.
BIO®I3UKA
BIOPHYSICS

Awnppiis P!, Cemouxo 0.2, SIpemuyk M.!, Bypa M.!

AHAJII3 MOJJUPIKYIOYOI'O BIUIMBY 3EJIEHOI'O
HU3bKOIHTEHCHUBHOI'O BUITPOMIHIOBAHHS PI3HOI TPUBAJIOCTI
HA PICT TA ITPOPOCTAHHA ALLIUM
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Andriiv R., Semochko O., Yaremchuk M., Bura M. The unique proper-
ties of low-intensity radiation lead to wide possibilities of application in various
fields: medicine, plant breeding, and diagnostics. The aim of the study was to
explore the potential impact of green light emitting diode (530 nm) on onion ger-
mination and root growth. We have found that green low-intensity radiation by
10 min did not inhibit the growth and germination of the roots of the Allium cepa
compared to the control. However, exposition by 20 and 30 minutes significantly

inhibited the root growth and germination of the plants.

YHiKaNbHI BIACTHBOCTI HU3BKOIHTCHCHBHOTO BHmpoMiHioBaHHS (HIB)
BIIKPIUTH IMHPOKI MOXIMBOCTI 3aCTOCYBaHHSA B PI3HUX cdepax: MEAWINHI,
pOCTMHHMANTBI Ta  miarHocTumi. KIIiHIYHI  cIOCTEpe)KeHHA — MOKAa3ail
JOCTaTHIO €(EKTUBHICTh BHUIPOMIHIOBAHHS YIBTPadiorneToBOTO, BHIMMOTO
Ta iH(ppPaYEPBOHOTO CHEKTPIB IJIsI MICIICBOIO 3aCTOCYBAaHHS Ha MATOJIOTTYHHIMA
ocepenok 1 mns naii Ha Bech opranism (Hixomimmwmz, 2010). Baxiueum
nozutuBHUM edekrom aii HIB Ha 61000’€kTH € miaBuIIeHHS npoiideparuBHOT
aKTMBHOCTI KIIITHH, IO 3a3BUYail CYNpPOBODKYEThCS HApPOCTaHHSIM OiomMacu
00’exta (Wang, 2002; Katsuda, 2004). Bukopucranss 6isoro ta cuaporo HIB,
SIK BIJJOMO, CIPUSIE POCTY Ta HAKONMYECHHIO IOXXMBHUX PEYOBHH, 30UIBIICHHIO
miomi auctkiB Ta Baru Allium fistulosum L. (Song Gao, 2020, 2021). Bce
OipIIOTO TOMMpPEHHS y (hoToTeparnii Ta OiOMEIUIHIX JOCIHIKEHHIX HaOyBa€e
3aCTOCYBaHHS HAIlBIPOBIJHUKOBHX JIA3epPHUX Ta CBITJIONIOMHHX JKEpel
HIB (Koxem’siko, 2010). Bu3HayalbHUM UYHHHHKOM PO3BHUTKY METOIUK
CBITJIONIKYBaHHS, 1[0 OOYMOBIIOE MEXi IMOAAIBIIOTO iXHBOTO 3aCTOCYBaHHS,
€ (hi3UKO-TeXHIYHI XapaKTEePUCTHKH BUIPOMIHIOBAdiB Ta O0COONMBOCTI BIUIUBY
Ha 06i000’exkTH. HeomHo3HAYHICTH OiONOTIYHMX €QEeKTiB BiJi 3aCTOCYBaHHS
JIA3CPHOTO BHUIPOMIHIOBAaHHS MOYKHA TIIOSCHUTH BiIMIHHHUMH MEXaHI3MaMH
BIUIUBY ITPOMEHIB Pi3HOT JOBXKWHH Ha KJIITHHH.

Mertoro po6oTu Oys0 JOCHIUTH PICT KOPEHIB Ta MPOPOCTaHHS IIMOYINH
Allium cepa 3a yMOB pi3HOI TPHUBAIOCTI OMPOMIHCHHS 3€JICHHUM CBITIIOMIOM
«AVAGOp. [locmimKeHHsT TOKCHYHOCTI MPOBOIMIM 3 BUKOPUCTAHHIM 0i0TeCTy
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Allium, onucanwmii Fiskesjo G. L{luOyniHN 01HOPa30BO ONPOMIHIOBAIIN BIIPOIOBK
10, 20 ta 30 xB cBimiogionom ASMT MGOO — NGJOO PBF (A=530 um;
notykHictio 1 Br), mo Biamosigae 103i 21,6, 43,2 ta 64,8 JIx/cM? BiamOBiIHO.
HuOynuan Allium (25 Ha KOXHY TOYKY, N=5) NMPOPOLIYBAJIH B KOHTPOJBHUX
nosutuBHUX po3urHax NaN, (20 ta 200 Mkmons/n), konximury (S5 Ta 20 MKr/mir)
Ta KOMEpIIHHOMY MPOTHITYXJIMHHOMY Tipenaparti JJokcopyOinuH (10 MKMOIIB/1),
a TakoXX IUCTHIBOBaHId BOAI (HETaTUBHMI KOHTPOJIb) YIPOAOBXK 5 116 mpu
22°C. BumiproBaiu picT KOpeHiB i ikcyBany NpopOCTaHHS HACIHHS BIIPOJOBXK
S ni6 gocminy.

CranmapTHi PEYOBHMHH TIO3UTHUBHOTO KOHTPOIIO NaN; KOJIXII[UH Ta
JlokcopyOinnH JOCTOBIpHO iHriOyBaIu picT KOPEHIB i MPOPOCTaHHS HACiHHS. 3a
JIO/IaBaHHs PEYOBHH-1HT10iTOPIB HAHOLIBII BUPA)KEHU I JOCTOBIpHUH 1HT10yF0UHIA
BIUIMB Ha picT kopeHiB Allium 3a nii NaN, (y cepemnbomy Ha 83,7+1,03%)
ta [lokcopyoinuny (74,142,23%), skuif TaKoX YITKO BUSBIISABCA y 3MiHaX
MOP(OJIOTTYHUX TapaMeTPiB KOPIHI[B. 3a BILIMBY 3€JICHOTO CBITJIA JOBKHUHOIO
530 HM pi3HOT TPUBAJIOCTI BCTAHOBJIEHO MozMdikaniiinuii BB HIB Ha pict Ta
npopoctanHs Allium. Jiue 10-xBunrHHE onpoMiHeHHs 1uOynuH HIB 3enenoro
CIEKTPY HEAOCTOBIPHO IHTEHCH(DIKYBaJO PiCT KOPIHIIB UOYIMH Ha 5,7+7,6%.
30inbineH s ekcro3ullii 3eneanM HIB BaBiui Ta BTpuui B0 10 AOCTOBIPHOIO
NPUTHIYEHHS POCTY KOpiHIiB LUOyIHH Allium —Ha 22,6+6,7% (20 x8; p>0,99) Ta
Ha 38,0+£10,9% (30 xB; p>0,999) Bianmoriano. Toxi sk HAHOLIBIINI 1HTIOYFOUHIA
BIUIMB Ha MPOPOCTAHHS POCIHH BcTaHoBiIeHO ais aii HIB tpuBamictio 30 xB
(63,6+6,7% BimHOCHO KOHTPOJII0). OTpUMaHi eKCTIEPUMEHTAIIBHI JaHi BKa3yIOTh,
mo nis 3eneHoro HIB peanidyerbcss Ha TBIpHMX TKaHMHAX W TNPHUTHIYYE
BEpXiBKOBY MepucteMy Allium. OCKiNbKH peakilis BUIIUX pociuH Ha miro HIB
3HayHO BifpizHseTses (Misik, 2014), miaHyeMo MPOBECTH JOCIIPKEHHS! BIUTUBY
BUJIMMOTO CBITJIa 3 METOIO OIIIHKUA MYTareHHOTO MOTEHIaTy.

Apceniok b., ®anra A., Hlanaii 5., laskiB M., Badcbkuii A.

BIUIMB IMTOXIAHOI'O BEH30®YPAHY Y KOMIUIEKCI 3
IMMOJIMEPHUM HOCIEM HA KUIBKICTh AKTUBHUX ®OPM
OKCUTEHY VY KJIIITUHAX JIIM®OMU NK/Ly
Jlvsiscokutl nayionansHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
e-mail: arsenuikl 7@gmail.com

Arseniuk B., Fanta A., Ilkiv M., Shalai Ya., Babsky A. EFFECT OF
BENZOFURAN DERIVATIVE IN COMPLEX WITH POLYMER CARRI-
ER ON REACTIVE OXYGE SPECIES CONTENT IN NK/Ly LYMPHOMA
CELLS. The effect of thiazole derivative BF1 and its complex with polymer
carriers (complex Th6) on reactive oxygen species (ROS) in mice NK/Ly cells
was studied. The ROS level was recorded using fluorescence microscopy. The
Image] software was used to measure and assess the fluorescence intensity. It
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was found that BF1 and Tho significantly increased the level of ROS in NK/Ly
cells by 39 % and 43 % respectively. Meanwhile, polymeric nanoparticle ThS
did not affect the ROS level. BF1 and its complexes with polymeric nanoparticle
significantly increase the ROS generation in NK/Ly cells. Thus, thiazole deriva-
tive BF1 may realize its antitumor effect on cancer cells by promoting generation
of additional amount of ROS.

Ha crporommi, XiMmioTepamisi BHKOPUCTOBYETbCSA SK  OAWH 13
Halfe(heKTHBHIIINX METOAIB IS JIIKyBaHHS PAKOBUX HOBOYTBOpEHb. OmHaK 1eh
MiAXiJ BCe IIE MA€ YUCACHHI HEAOIIKH, BKIOYAKOUH: MOKA3HUKH TOKCHYHOCTI,
iX HEIOCTATHIO CHenU(IYHICTh, HU3BKY CEICKTHBHICTH TOIIO. ToMy po3poOka
HOBHX TIPEMapariB 3 MPOTUPAKOBIMH BIIACTHBOCTSIMH, sKi Oyir 0 epeKTHBHIMH
Ta MaJIM HU3bKY TOKCHYHICTh € aKTYaJIbHOIO IPOOIEMOIO.

IMoximHi Tia30My IOTUPOKO BHUKOPUCTOBYIOTH yV  MEIWIHHI  SIK
MIPOTHOAKTEPiHHI, TPOTUIIAPA3UTAPHI Ta MPOTUIYXJIWHHI mpemnapard. OnHak,
MeXaHi3MH TXHBOI ii OTPeOYIOTh NeTaTBHINIOTO BUBUCHHS.

Y poborti gocniaKyBaiu HEKOH IoroBaHe noxifaHe Tiazory N-(5- 6eHsni-
1,3-tia30m-2-im)-3,5-qumetmi- 1 -6eH3odypan-2-kapookcamin (bP1) Tta ioro
xoMmiuteke (Th6) 3 momimepHIM HOcieM Ha ocHOBI momietmwieHrTikomo (ITET-
ITH, Th5), mo mpomeMOHCTPYBadl MUTOTOKCHYHICTh IO PAKOBUX KIITHHHUX
miuii in vitro (Finiuk et al., 2021). Meroro poGoTi 0yil0 BCTAaHOBUTH BILIHB
JOCIIPKyBaHUX PEYOBHH Ha BMICT akTHBHUX (hopM Oxkcureny (ADPO) y kiriTHHAX
nmimdomu Hemer-Kennepa (NK/Ly).

KnitTrHN acunTHOI MyXJIMHU NMPHUBUBAIN MHUIIAM BHYTPIIIHBOYEPEBHO, a
Ha 14-if IeHp OTPUMYBAIN aCIUT METOJOM JPEHYBAHHS YEPEBHOI HOPOKHHUHH.
Jo KIITHH AomaBaid JOCTIKYBaHI PEYOBHHH Ta iHKYOyBamu 30 XBHIIMH.
Jns BusHaueHHs KinbkocTi AD®O BHKOPUCTOBYBaNM OapBHUK IWTiIpOSTHUAIN
Ta iHBepToBaHWi Mikpockon Olympus IX73. 300paxeHHS OTpUMYyBaH,
BUKOpUCTOBYIouM IM(poBy Kamepy DP-74. 3o0pakeHHs aHamizyBaium 3
nonomoroto mporpamu ImageJ. CrarucTudnHe OmNpalfOBaHHS pe3yJbTaTiB
3aiicHioBam y mporpami MS  Excel. [l OWIHKM JOCTOBIPHOCTI Mix
eKCIIepUMEHTAILHUME IpynaMu oounciiioBany koedinienT CThIoeHTa.

Bcranosneno, mo 3a il pedoBuan b®1 kimpkicth ADO  mOCTOBIpHO
3pocrana Ha 39 % BimHOCHO KoHTpomo. Kinbkicte APO gocToBipHO
30inpImyBanacss Ha 43 % TOpIBHAHO 3 KOHTpojieM 3a mii kommuiekcy Thé6.
Bonnouac BinpHHI nomiMep ThS He BITMBaB Ha TOCHTIHKYBAaHHN TTOKA3HUK.

OTxe, HEKOH lOroBaHe TOXigHe Tiazomy bd1 Ta #oro koMIuiekc 3
MTOJIIMEPHUM HOCI€EM Ha OCHOBI IOIIETHIICHIIIIKONIO IEMOHCTPY€E 30LTBIICHHS
kimpkocti APO y xmitmHax nimpomm NK/Ly. Ilpomecnm renepyBaHHS
A®DO 3amydeHi y MexaHI3M Hii JOCTIIKYBaHHX CIIONyK, a moxigHe bd1 €
MIEPCIIEKTUBHUM ITPOTUITYXJIHHHHUM IIPETIapaToM.
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KoGepenko B.. Ilnaxoubka /., Hlanaii 5., Badcskmii A.

BIUIMB ®VYJIEPEHY C60 HA BMICT CYIIEPOKCHUIHOI'O PAJIUKAJTY
TA AKTHUBHICTb CYITEPOKCUJJANCMYTA3UN V KIIITUHAX
MUILIAYOT JIMO®OMU
Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
syn. I pywescorozo 4, m. Jlvsis, 79005, Yrpaina
email: vasylynakoberenko@gmail.com

Koberenko V., Plakhotska D., Shalai Ya., BabskyA. EFFECT OF
FULLERENE C60 ON SUPEROXIDE RADICAL CONTENT AND SUPER-
OXIDE DISMUTASE ACTIVITY IN MURINE LYMPHOMA CELLS. The ef-
fect of fullerene C60 on superoxide radical content and superoxide dismutase
activity in mice NK/Ly cells was studied. It was found that fullerene C60 in con-
centrations by 0.05 and 0.1 mg/ml significantly increased the level of superoxide
radical in NK/Ly cells by 33% and 38% respectively. Doxorubicin increased the
level of superoxide radical by 73%. Fullerene C60 in two investigated concen-
trations and Doxorubicin not changed the superoxide dismutase activity in mice
NK/Ly cells.

Oynepenn, 3okpema ¢ynepern C60 TpuUBEpHYAM 3HA4YHY yBary B
PI3HUX Tamy3sX HayKH, 3aBISKHA CBOIM (OTO-, €IEKTPOXIMIYHIM Ta (Qi3HIHIM
BJIACTHUBOCTSIM, SIKi MOXKYTh Oy TH BUKOPUCTaHI B MEIMUHIH XiMil Ta hapMareBTHili,
SIK TIPOTHUITYXJIMHHI npeniapaT. Takox iX BUKOPHCTOBYIOTh B (pOTOAMHAMIYHIN
Tepartii, sika BKJIIOYae reHepaito akTuBHUX Gopm kucHio (ADK), o npuBoauts
10 pyitHyBaHHs pakoBux KiituH (Jiang and Li 2007; Kwang et al. 2012). Meroro
pobotu Oyno gocnianTy BIUTUB (yrepeHiB Ha KINTHHH JTiM(OMHU.

JocnimpkeHHsT TPOBOAWIIM HA HENIHIHHMX MHIIAaX-CaMIsX 3 JIM(pOMOIO
Hemer-Kemnepa (NK/Ly). AcoutHy ¢opMy mgiM(QOMH NpHIIEIUTIOBANIN
METOIOM BHYTPIMIHROYEPEBHOI iHOKynAMili. Ha 14-fi meHp micnms iHOKySIii
aCLHUT BiIOWpAJIM CTEPIIEHUM IIIIPHULOM 3 YepeBHOI MopoxxHUHU. [0 3paskiB
JOAaBajy MOCIiIKyBaHi pedoBuHH: (ynepeH C60 (mitoui xonmentpamii 0,05
ta 0,1 mr/mi) ta Hokcopy6inus (0,1 mr/mi). Boxuuit po3unn ¢ynepeny C60
oTpuMyBaiii Ha Kadenpi 0iodizuku Ta meauunoi inpopmarukun HHI] «IacTutyT
6ionorii Ta Menuumuu» (Prylutskyy et al., 2014). Jns BUMIpIOBaHHS BMICTY
CYIEPOKCHJHOTO aHIOH-pajiMKally y KIITHHaX JIM(GOMH BHKOPHCTOBYBAIIU
TecT HiTpocuHboro terpazonito (NTT) (denucenko Ta iH., 2002). AKTUBHICTB
CYNEPOKCHJINCMYTa3n BH3Hadanu 3a Meronukoro Koctroka Ta iH. (1990).
CraructiuHy 0OpoOKy pe3ysbTaTiB JOCTIKEHb IPOBOJMIN 3 BUKOPHCTaHHSIM
nporpamu MS Excel.

Bcranosneno, mo 3a xii 0,05 mr/ma gpynepeny C60 BMicT CyTIepoKCHAHOTO
panukany y KIiTHHaX JiM(OMH JOCTOBipHO 3pocTtaB Ha 33%. JlocmimkyBanuii
rapameTp Takox 30inbiryBascs Ha 38% 3a aii 0,1 mr/mn C60. [IpornnmyxmmaHuH
mnpenapar J{okcopyOimun y koneHTpamii 0,1 Mr/mia 3yMOBIItOBaB 301LTBIICHHS
BMICTy CYHNEpPOKCHIHOTO paAnuKally y KIiTuHax JiM(omMu Ha 73% BiXNOBIAHO.
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Bonuouac Oyio 3adikcoBane He3HauHe 30i1beHHs akTuBHOCTI COJl 32 1t
C60 y xounentparisx 0,05 ta 0,01 mMr/mit, oqHaK I1i 3MiHU He OyJX MiATBEPIKCHI
CTaTUCTHYHO. JIoKCOpYOIlMH TaKoXK HE BIUIMBAB Ha aKTUBHICTH JIOCII/IKYBaHOTO
(dbepMeHTy y KITITHHAX JTiMGOMHU.

OTtxe, dynepen C60 B 000X TOCIIIKYBAHUX KOHIICHTPAIIIAX TOCTOBIPHO
301IIBIIIY€ KITBKICTh CYNIEPOKCHIHOTO PAJMKATY Y KJIITHHAX JTIM(MOMH, TIPH LILOMY
HE 3MIHIOIOYM aKTUBHOCTI CYNEpOKCHUIAMCMYTa3H. IMOBIpHO, MPOOKCHAAHTHI
OpPOIECH 3ay4eHI y MEXaHi3M il MOCHIPKyBaHOI PEYOBMHU Ha KIIITHHH
nimMdoMu, oTHaK JieTajbHilIe BUBYeHH BILTMBY C60 Ha Mpo- Ta aHTHOKCUIAHTHY
CHCTEMY MYXJIMHHUX KJIITHH NOTpeOy€e NOAANBIINX AOCIIIKECHb.

Kocrouko A., Bognapuyk H., 3uns A., 'apacum H.

3MIHA BMICTY BIOTEHHOT'O AMIHY B EPUTPOLIUTAX L[YPIB
3A JIi TICTAMIHY 1 PAHITUAUHY
Jlvsiscokutl nayionanvHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: golovchak nataly@ukr.net

Kostochko A.. Bodnarchuk N., Zyn A., Harasym N. CHANGES OF
THE BIOGENIC AMINES CONTENT IN RAT ERYTHROCYTES UNDER
THE ACTION OF HISTAMINE AND RANITIDINE. The effect of histamine
and ranitidine (as the H2 histamine receptor blocker) on the endogenous con-
tent of biogenic amine in the erythrocytes of female rats was studied. It was
established that the addition of histamine to isolated erythrocytes against the
background of exposure to ranitidine in concentrations of 0.1; 1; 10 uM does not
change the content of endogenous histamine in the red blood cells compared to
the independent action of ranitidine of the corresponding concentration.

INcramin—1e GioreHHMH aMiH, IKMH Y TBOPIOETHCS IIPH JIeKapOOKCHITIOBaHH1
aMIHOKHCIIOTH TiCTHIMHY Ta Oepe y4acTh y perymsuii 6ararbox QizionoriaHux
npoueciB. [ictamiH, 10 BHUBIIBHAETHCS 3 TKAaHWHHHAX 0azodini, 06azodiniB
KpoOBi, 3B’s3yeThes 3 pernentopamu — H1, H2, H3 i H4, sxi 3HaxomsThcs Ha
TIOBEPXHI KITHH. B3aemonis ricraminy 3 penienTopamMy IpU3BOANTH JI0 aKTHUBAILi i
aJICHUTATIMKIIA31, a 3TOJ0M MPOTEeTHKIHA3M A. BHacIiIoK mboro BinOyBa€eThCs
iHiITiaIis 610TOTIYHIX MPOIIECiB, 3a JomoMororo H2 perenitopis, i rarbMyBaHHS —
3a gonomoroto H3 i H4 penenropis. Ilig wac B3aemonii 3 H1 penenropom,
ricramin aktuBye Qocdominazy C, mporeinkiHazy C, M0 CTHMYIIOE Pi3HI
6ionoriuni nponecu (Hong Qian, 2022). BinbHui ricTaMiH CIIPHYMHSIE TOIOBHUH
0inb, HEXXUTH, TiMEpeMilo MIKIpH, Jiapero, TaxiKapAilo YW apuUTMII0, Cra3Mm
IJIaJICHBPKUX M’S3iB OpOHXIB Ta iHmI [ii. JI7s 3HIKEHHS HETaTUBHOTO BILIHABY
ricraMiHy Ha OpraHi3M 3acTOCOBYIOTH OJOKaTOpH TiCTaMiHOBHX PEIENTOPiB,
SKI OTpUMalM Ha3By «aHTHTicTaMiHHMX mpemapariB»y. Cepen OiokaropiB €
(apmaneBTHUHHUI TIperiapar paHiTHINH, SKUH € aHTaroHict H2 ricraminoBux
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peuentopiB. MexaHi3M [ii 3yMOBIECHUIl KOHKYPEHTHUM iHriOyBanHsm H2
riCTaMiHOBHX pelenTopiB MeMOpaH. Ha chOroiHI 3aiHINAETHCA HEBIIOMHM
HasIBHICTH TICTAMIHOBHX PELECNTOPIB HA IIa3MaTHYHIN MEMOpaHi EpUTPOIIHTIB.
Tomy s BusBieHHs H2 ricramiHOBOro peuentopa AOLUILHO BHUKOPUCTATH
6nokatop H2 ricraminoperenTopa, IKuii MOJKe PEryJIFOBaTH BMIiCT CHIOTCHHOTO
ricraMiHy B YepPBOHUX KPOB’SIHUX TiJBLISIX.

VY nociipkeHHSX BUKOPUCTOBYBAJIM €PUTPOLIUTH OIIMX HIypiB-caMoK. Y
XOJIl eKCIIEPUMEHTY 0 BIAMUTHX €PUTPOLMTIB JONABAIHM €K30I'€HHUH TricTaMiH
(5,4 MmxM); panituaus (0,1; 1; 10 MxM); paHITHAMH 3a3HaYE€HUX KOHLIEHTPALiil
y MOEMHAHHI 3 €K30reHHHM ricraminoM. [licnms iHKyOamii 3 mpemnaparamu
CPUTPOIMTHU BIAMUBAJIH 1 MICIS IIBOTO BU3HAYAIM BMICT €HIOTCHHOTO TiCTaMiHy
B 1IMX KiiTuHax (Boponina, 2004).

Hamu BcTaHOBIIEHO, 1110 JOAABaHHS 10 SPUTPOIIMTIB TiCTaMIHy 3yMOBITIOE
3HW)KEHHS BMICTY €HJOTEHHOTO TiCTaMiHy B IIMX KJITHHax, Xo4a I 3MiHa
MOKAa3HUKA HE MiATBEpAMIacs JOCTOBIPHICTIO. 3a JONaBaHHS A0 CyCIeH3ii
YEpBOHHUX KpPOB’SHHUX TiJelb paHITHUAMHY y KoHueHrtpauisx 0,1; 1; 10 MxM
3HAYHO 3HIDKYETHCS B HUX BMICT CHIOTCHHOTO rictaminy Ha 79 %, 72 %, 83
% BiANMOBiAHO. 32 YMOB Jii Ha KJIITHHM TiCTaMiHy Ha T BIUIUBY PaHITHIUHY
BMICT CHJIOTEHHOTO TiCTaMiHy € TaKWi, SK 1 3a HE3aJeKHOI il paHiTHAMHY.
e cBiguuth, mo H2 moreHuiiiHuii penentop Ha IIa3MaTW4Hiil MeMOpaHi
€pUTPOLIMTA HE BIZMOBIJIAE 32 PETYJIALII0 BMICTY riCTaMiHy B IMX KJIITHHAX abo
el perenTop BiJACYTHIMH.

JlyuiB A.', Bypa M.!, Kynaacesuu JI.2, Cu6ins M.%, Bunorpaacbkuii B.2

3MIHU KOHIEHTPALIIT JIAKTATY YV CEUI JIYUHUKIB
M1 YAC BUKOPUCTAHHA METOZIMKU
IMCUXOPET'YJIIOIOYOI'O TPEHYBAHHSA

U Tvigcorutl Hayionaibnutl yHieepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
e-mail: buraml1510@gmail.com
2Jlvsiecoruil Oepoicasnull ynieepcumem gizuunol kynomypu imeni leana Bobepcokozo
eyn. Kocmrowrxa, 11, m. Jlveis, 79007, Yxpaina

Lutsiv A., Bura M., Sybil M., Vinohradskyi B. THE URINARY LAC-
TATE CONCENTRATION CHANGES OF ARCHERS DURING USING PSY-
CHOREGULATORY TRAINING METHOD. The biochemical urinary markers
that indicate the state of athletes hydration are noteworthy, related to the oc-
currence of injuries and performance during competition. The use of ideomo-
tor systematic techniques of the authotrening for two months slightly reduced
the concentration of lactate in the urine of archeries, both before (p<0.95; by
5.6+0.3%), and after performing physical exercises (p>0.95; by 9.7+0.4%) dur-
ing the official competitions.
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CucremMariyHa MiArOTOBKAa CIIOPTCMEHA-IyYHUKA BioOpa)kae CKIaHy
OaraTocTajiifHy cHCTeMy, 10 TOEIHYE NPOLIECH BUXOBaHHS, HAaBYaHHS Ta
TpeHyBaHHs. Y LIbOMY BHJI CIIOPTY PE3yJIbTaTHBHICTh CHOPTCMEHIB-Jy4YHHUKIB
3aJIeKHUTh BiJl TICHXOJOTIYHOI MiATOTOBKH Ta CTaHy CIIOPTCMEHa (BHUMOTH JI0
piBHOBark Ta moctaBu Tina) (Zemkova E., 2022), MeTOmMKM NpOBEACHHS
3aHSATh Ta IHIUBINyalbHOrO MiAXONY TpeHepa. HaykoBli CTBEpIXKYIOTh, LIO
MICUXOJIOTIYHA TTOTOBKA € BPO/DKCHOIO OCOOJIMBICTIO, ONHAK 1i, B 3HAYHIN
Mmipi Moxna po3Bunytu (Ilitin, 2014). BrnacHe TomMy ocoOnHMBe 3HAYCHHS
y TCHXOJIOTIYHIA CTIHKOCTI Ta MIATOTOBLI CIOPTCMEHIB-IYYHHUKIB Bimirpae
171I6OMOTOpHE TPEHYBaHHSI.

Haii6inpiu pesieBaHTHUMU MapKepaMH KUTbKICHOT OLIHKHM Ta MOHITOPHHTY
TpeHyBaJIbHOTo HaBaHTakeHHs ciopTcMeHiB € YCC (y criokoinepea TpeHyBaHHAM
Ta pe3epB Mifl 4Yac TPEHYBaHHS), JIAKTaT Y KPOBi Ta IMYHOJIOTIYHUH CTAaTyC KPOBI
Ta CJIIMHM MiJl Yac CIIOCTEPEKEHHs YIPOAOBK Ce30HY. Takoxk 3aciyroByIOTh Ha
yBary MapkepH cedi, 110 BKa3ylOThb Ha CTaH Tijparallii ClIOpTCMEHiB, 1 MOXYTh
OyTH TIOB’s3aHI 3 BHHUKHEHHSM TPaBM 1 NPOAYKTHBHICTIO MiJ yYac 3MaraHb
(Djaoui L., 2017).

Mertoro ociipKeHHst OyJi0 MpoaHali3yBaTH 3MiHH KOHIICHTPAIIIT JIAKTaTy
B CE€Yi JIyYHHKIB 32 PI3HUX ICHUXOJIOTIYHMX YMOB Ta (PI3MYHHUX HaBaHTAXKEHb
Ta BCTAaHOBHTH 4YacTKy BIUIMBY 3aCTOCYBAaHHS CIeELiali30BaHOi METOAUKH
1ZICOMOTOPHOTO TPEHYBAaHHS Ha 3MiHU JIakTaTy. JIOCTiPKCHHS MPOBOAMIM Ha
6a3i xkapenp JIAVOK imeni IBana Bobepchkoro. Jlns omiHku e(eKTHBHOCTI
METOAMKU CIIOPTCMEHHM Oynu TOXIIeHI Ha JABI IpynH (€KCIIEpUMEHTAJIbHY
((excriepUMEHT TNPOBOIWIM BHPOJOBK 2 MICSIIB; CIOPTCMEHH TIpyNu
3aCTOCOBYBJIM 3alPOIOHOBAaHY METOAMKY Tepell KOKHHUM TpPEHYBaHHSIM) Ta
KOHTpOJIBHY), 10 8 oci6 (cnoprcmeniB KMC (tonakn), Bik y4dacHukiB —18-20
pokiB). JlocnipKeHHs TPUBAJIU 3 BEPECHS 110 Oepe3eHb, 3MaranHst — 3 IPYIHs [0
OepeseHb Ta Mpoxoauiiu B 2 etarnu. OOCTEKEHHS CIIOPTCMEHIB IPOBOANIIN TAKOXK
B JIBa €TallX: 3pa3KH aHaIi3iB BIIOMPAIIH ITijl 4aCc TPEHYBaJIbHOTO Ta 3MarajJbHOTO
HaBaHTAXEHb 10 Ta Mmicis (Qi3MYHOI PyXOBOi aKTUBHOCTI. BmicT jakrary B
GiosoriuHii pinuHi (B cevi) BU3HAYaIM KOJIOpUMETpUYHUM MeTonoM (Barker S.
& Summerson W., 1941). Jlucnepciiiauii anani3 BukoHaHo 3acobamu Microsoft
EXCEL, ouiHeHO TakoX BipOTiJHICTh OTPUMAHHUX PE3YJIBTaTiB JOCITIKEHHS (P
npUiiMaTi TaKUMH, 1o A0piBHIOIOTE 0,95 Ta 0,99).

SIK BiZIOMO, /ialia30H KOHLIEHTPALliil MOJIOYHOT KUCIIOTH B Cedi y 3710pOBUX
monel 0e3 ¢ismyHOro HaBaHTaxeHHs craHoBUTH 0,8+1,3 mMmons/n (Phypers
B., 2006). Y HagMipHii KUIBKOCTI JIaKTaT NPORYKYETHCS TKAaHWHOIO M SI3iB
TIpY ypakKeHHI NEYiHKW Ta BUHUKHEHHI MiToXoHApianpHOI aucoyHknii (Haas
R., 2007), a Takox mpHU BUKOHAHHI iIHTEHCHBHOTO M’SI30BOTO HaBaHTAKCHHS 3a
KOPOTKHH ITPOMIXKOK 9acy 0e3 JOCTaTHhOTO HaAXOKCHHS KHCHIO. BcTaHOBIEHO
HEIOCTOBipHE 30iNbIICHHS KOHIICHTpAILIi JIAKTAaTy Yy CedYi JIyJHHKIB OOHIBOX
rpyn (y cepenabomy Ha 10,040,7%; p<0,95) micnst BuKoHaHHS (Pi3MIHUX BIpaB
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i/ Yyac TPeHYBAIbHUX 3MaraHb. 3aCTOCYBaHHS BIPAB ayTOTPEHIHTY YIPOJOBK
JIBOX MICSAIIIB JCIIO 3HU3MIO KOHIICHTPAIIiI0 JJAKTATy B CeUi CHOPTCMEHIB, SK JI0
(p<0,95; Ha 5,6+0,3%), Tax i micns (p>0,95; Ha 9,7+0,4%) BUKOHAHHS (i3UIHUX
BIIpaB mix 4ac OQIIiHHUX 3MaraHb. AKyMYJLisl JIAKTaTy B CE4i CBIAYMTH
PO BHECOK DINIKOJMITUYHOTO ILIAXy pecuHTedy AT® B eHeproszabesnedcHHS
po0OTH, BUKOHAHOT CIIOPTCMEHOM 3a TpeHyBaHHs. [l TOro miod He mopyUInTH
aepoOHMit/aHaepoOHMIT OaaHC BUKOPHCTAHHS CHEPril CHOPTCMEHAMH BapTo
peTeNBHO MiI0upaTH parlioHaTbHI METOIU CIIOPTHBHOT ITiITOTOBKH.

Haaanma 1O., bognapuyk H., 3uns A., 'apacum H.

CTPYKTYPHI 3MIHU EPUTPOLINTIB CAMOK II[YPIB
3A JIII TICTAMIHY I AE3JIOPATAIUHY
Jlvgiscoruii Hayionanvhuli ynisepcumem imeni leana @panka
eyn. I pyuescovrozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: garasymnataly@gmail.com

Nalapsha J.. Bodnarchuk N., Zyn A., Harasym N. STRUCTURAL
CHANGES OF ERYTHROCYTES OF FEMALE RATS UNDER THE EF-
FECTS OF HISTAMINE AND DESLORATADINE. The effect of desloratadine
and histamine on the morphology of erythrocytes of female rats was studied. It
was established that the addition of desloratadine to the blood followed by the
administration of histamine causes a significant increase in stomatocytes, echi-
nocytes, and degmatocytes compared to the independent effect of desloratadine.

[ictaMiH CUHTE3YETbCS 1 BUBUIBHIETHCS BEJIMKOI PI3HOMAHITHICTIO
KJIITHH, 30KpeMa, apieTalbHUMH KITITHHAMH [IUTYHKa, TKAHUHHUMU 0a30dizaMu
1 HelipoHaMM SIK LEHTPaJbHOI, Tak 1 mnepupepruyHOi HEPBOBOI CHUCTEMH.
VYTBOpeHHs1 ricTamiHy BifOyBaeThCs LUIIXOM NEepEeTBOPeHHs L-ricTuaunHy 3a
JIOTIOMOTOI0 TICTHIMHACKApOOKCHIa3n. ['icTaMiH MiANAEThCs OKHCHEHHIO a00
N-meruntoBanHto. G-0inku 3’ etHaHi 3 peuentopamu 1o ricraminy (GPCR), sikux
e vorupi pizHoBuau (H1, H2, H3 1 H4), npu crumyssinii nepenarots 6ionoriyHui
curHan y xmituay. Penentop H1 po ricraminy € MimieHHIO Juisi OaraTbox
AQHTUTICTAMIHHMX IpenapariB, Takux K audeHiriapaMid 1 ae3noparajuH,
BUKOPUCTOBYETHCS IS JTIKYBaHHS ayieprii. AHTaroHiCTH pelenTopiB ricraMiny
H2, taxi sik {UMETHIMH 1 paHITUIMH, BAKOPUCTOBYBAJIMCS JJ1s1 JTIKYBaHHS BUPA3KU
IITyHKa HUISIXOM 1HTiOyBaHHS cekpelii nutyHKoBoi kuciotu. Peuentop H3 no
ricraminy Oepe ydyacTh y HEWpOTpaHCMicii LIEHTpaJbHOI HEPBOBOI CHUCTEMH,
Jie BiH MOJIYJIOE KOTHITHBHI Ta roMeocraruuHi npodini opranizmy. bararo
KJIITHH, BKJIOYAOUd €03MHOGIM, T-KIITHHM, NCHIPUTHI KIITHHH, 0a3o¢inu
KpOBI Ta TKaHMHHI 0a30dinu ekcnpecytoTs peuentop H4 no ricraminy (Yousef
M. Abdulrazzaq, 2022). Ha cboropHi 3ajuinaeTbcsi HEBIIOMUM iH(OpMais
npo HasBHicTh H1 ricramiHoBoro penenTtopa Ha IJIa3MaTHYHUX MeMmOpaHax
€PUTPOLHTIB.
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VY nociipkeHHSIX BUKOPUCTOBYBAJIM €PUTPOLIUTH OIIMX HIypiB-caMoK. Y
XO[li EKCIICPUMEHTY 10 IJIbHOT KPOBI T0J[aBai €K30reHHUH rictamil (5,4 MkM);
nesnoparanud (0,1; 1; 10 MxM); mesmoparajuH 3a3HAYCHUX KOHIICHTPAITiif
y TMOEMHAHHI 3 €K30reHHUM rictaminoM. Ilicnmsa iHKyOamii 3 mpemaparamu
BUKOHYBaJlM Ma3KH KpoBi, ski (apOyBanu 3a PomaHOBchbkMM Ta MaH-
I'pronBanbaTom (Kypuenko, 2019). Y ma3ky nizpaxoByBaiy KijlbKiCTh HOPMOLIMTIB
Ta MOPQOJIOTIYHO 3MIHEHUX epUTPOLUTIB. [IpOBONMIIN CTATUCTUUHHUI aHAI3 3
BUKOpUCTaHHsM Koediuienta Pimepa (F) mns miaTBepkeHHS PI3HHULI MiX
NOKa3HUKaMH EKCIIEPUMEHTAILHHUX IPYII.

Hamu BcTaHOBIEHO, IO 32 BIUIMBY TiCTaMiHy 3HHXKYETHCS BMICT
KparyIenoiOHUX KIIITHH, IErMAIlMTiB, CTOMATOIMTIB Ta MiJBUIICHHSA BMIiCTY
eXIHOIIUTIB Y Ma3Ky KpOBi caMO4OK 1ypiB. JlogaBaHHs 70 KPOBI 1e3710paTaiuHy
yCIX JOCHIKYBAHUX KOHIIGHTPAIl BEAC MO 3HAYHOIO ITIBUIICHHS BMICTY
cromaroruTiB. Jle3noparanun y konnenrtpamisx 0,1 ta 10 MM 3ymoBIiIO€
3HW)KEHHST BMICTY aKaHTOLWTIB, KOHBEPTONMOAIOHMX KIIITHH, JErMaluTiB.
[ToTpiOHO 3a3HAYMTH, IO JE3I0paTaauH y KOHIEHTpamii 1 MKM crnpuuuHse
3HaYHE ITABHINEHHS IIIOJIOMOIMOMIOHMX KIITHH, OBAJOILMUTIB, €XIHOLHUTIB.
Otmxe, nesnoparagvH y KoHIEHTpawili 1 MKM 3yMOBIIOE YIIKOIDKYHOUYHN
BIUIUB Ha EPUTPOLUTH CaMOK InypiB. BusiieHo, mo momaBaHHs 1O KPOBI
Je3/IopaTaiiHy 3 TONAJBIIMM BBEICHHSM TiCTaMiHy CIPHYHMHSE 3HA4YHE
MiIBUIIICHHS CTOMATOIUTIB, €XIHOIUTIB, IEIMAI[UTIB MOPIBHSHO 3 HE3aJICIKHOIO
niero nesnoparanuny. Le cBimunts, o H1 perientop Ha MeMOpaHi epUTPOIUTIB
NpUCYTHIM, a Horo (QyHKUis MoB’s3aHa i3 3MiHOW (OPMH IUIA3MATHYHOT
MeMOpanu. Taka 3MiHa, HMOBIPHO MOJKE 3aJI€)KaTH BiJl BIUIMBY Ha [IUTOCKENIET
€PUTPOLHTIB, SKHI BKIIIOUA€E OUJIKK CIIEKTPHH, aHKEPHUH, TPOIIOMiO3HH, aKTHH.

Hauyaa B.. I'enera A., TapHoBcbka A.

OLIHKA PIBHS ®YHKIIOHYBAHHS CUCTEMUA
KPOBOOKIT'Y V CTYJIEHTChKOI MOJIO/II
Jlvsiscokutl nayionansHull ynigeepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e -mail: vasulunapatsula2@gmail.com
Patsula V.. Heneha A., Tarnovska A. ASSESSMENT OF THE LEVEL
OF FUNCTIONING OF THE BLOOD CIRCULATORY SYSTEM IN YOUTH
STUDENTS. The purpose of the work was to assess the level of functioning of
the circulatory system in student youth. To achieve the goal, we set ourselves the
following task: to assess the functioning of the circulatory system in students of
the II year by determining the adaptation potential according to Baevsky.

310pOB’s CTYACHTIB, 30KpeMa iX aJanTaIliiiHi MOXXJIHBOCTI 10 Pi3HHX YMOB
30BHILIIHBOTO CEPEOBUINA, € KIIOUOBUM aCIEKTOM 30€PEHEHHs Ta 3MIIIHCHHS
30pOB’st HacesneHHs. OYHKITIOHYBaHHS CHCTEMH KPOBOODITY, 30KpeMa cepIieBo-
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CYOMHHOI CHCTeMH, BH3Hauae (pi3M4HE 370pOB’S JIIONUHU i MOXKE CIIyI'yBaTH
MapKepoM 3arajJbHOrO0 CTaHy opraHisMy. HemocsrHeHHs ananramii Moxe
MIPU3BECTH JI0 CEpLEBUX IpoldiieM Ta IiHMMX 3axBoproBaHb. OliHKa piBHSA
(YHKIIIOHYBaHHSI CUCTEMH KPOBOOOITY y CTYAEHTIB, OCOOIMBO 3 YpaxyBaHHSIM
IXHBOTO TITOMHAMIYHOTO PUTMY )KUTTS T IHTEIEKTYaIbHUX HABAHTAXKEHb, MOXKE
JIOTIOMOTTH BUSIBUTH PU3HMKH JUUIS 30POB’Sl Ta pO3POOUTH CTparerii 3aro0iranss
MOTEHIIIHNM TipobieMam. KomriekcHe 00cTeskeHHS 1 OlliHKa (DYHKIIOHATBHOTO
CTaHy OpTaHi3My CTYIEHTIB MOXYTh CIPHITH BIOCKOHAJICHHIO METOIIB
ONTUMI3aIlil 370pOB’d Ta MIATPUMKH iXHBOTO MaiOyTHROTO MpPOQeciifHOTO
JIOBromitTs. JloCmimpKkeHHs afanTalifHuX MOXKIIMBOCTEH CTYICHTIB Y KOHTEKCTI
HaBYAJbHUX HABAHTAKCHb JIO3BOJIMTH Kpalle 3pO3yMITH iXHIH amanTtamidHui
MOTEHINIaJ, 1100 BYACHO BXKHMTH BIAMOBIAHI 3aXOAW Ui MIATPUMKH IXHBOTO
¢izuuHOro Ta ncuxivyHoro 3710pos’s. (Dolzhenko, 2004)

Hame pocnimkenns tpuBano npotsrom 2022 - 2023 poky Ha 0asi
kagenpu Gioizuku ta GioiHpopMaTuky OiosoriyHoro paxyasrety JIbBIBCHKOro
HalllOHAJBHOTO yHiBepcuTeTy iMeHi IBana ®Ppanka. Cepen pecrioHAeHTIB Oynn
CTYyAEHTH 2 KypCY, BCbOTO B3SJIO Yy4acTh 59 CTyAEHTIB JKiHOYOI Ta 4OJOBIYO1
crari (49 niBuar Ta 10 xsomnmis). Ckapr Ha BIacHe 30pOB’S y PECIIOHAEHTIB He
OyI10, yci pECTIOHACHTH Jalii 3rofy Ha 00poOKy Ta BUKOPHUCTAHHS TEPCOHAITBHUX
maanx. CepenHii Bik JOCHiIpKyBaHHX cKkiamaB 18-19 pokiB. AmamrariitHuii
MIOTEHIIiall CEPIIEBO-CYAMHHOI CHCTEMH OpraHi3My BH3HAYaJIM 332 METOAMKOIO
P.M. BaeBcpkoro 3 BpaxXyBaHHSIM YaCTOTH CEPIEBUX CKOPOYCHb, CUCTOIIYHOTO
Ta JIAaCTOJIYHOTO apTepiabHOTO THCKY, AHTPOIOMETPUYHHUX ITOKAa3HHUKIB 1
Koe(ili€HTIB PIBHSHHI MHOXXHHHOI perpecii.

Apanrauiitauii noreHuian Binoopaxae QyHKIIOHAIbHUI CTaH OpraHiamy,
xapaktepusye (QYHKIIOHAJIbHI pE3epBU Ta [O3BOJSIE ITIPOTHO3YBATH 3MIHU
3M0pOB’s. 3a pe3yabraTaMy aJanTalliifHOro MOTCHIATy CTYJACHTIB YOJOBIUOl
crari (n = 10) po3moninuiyg 3a JBOMa KaTeropissMu: CTYACHTH i3 33J0BLUIBHOIO
amanramiero (2,05 + 0,06; n = 4) Ta CTyAeHTH 3 HampyXEHUM MEXaHi3MOM
amanramii (2,46 = 0,13; n = 6). CtyneHrTiB xiHO4O0i cTaTi (n = 49) 3a pe3yiasraroMm
aanTaIiifHOTO MOTEHIaly PO3MOMUIMIN 332 TPhOMAa KaTETOPIsIMH: CTYICHTH
i3 3amoBiNBbHOIO amamTatmieto (1,79 £ 0,06; n = 31), cTyneHTH 3 HaMpyXKECHAM
MexaHizMoM amanrarii (2,43 = 0,05; n = 16) Ta cTyaeHTH 3 HE3aJ0BLIBHOIO
aganraiiero (3,68 = 0,02; n = 2).

AHami3 pe3ynsTaTiB 3acBiTYMB, IO Y BiJICOTKOBOMY CITiBBiTHOIICHH]
Cepex CTYIACHTIB YOJIOBIUO CTATi MepeBa)kae Tpyma i3 3a0BLTHHOIO aJanTaIli€ero,
axa ckiagae 60 % (I rpyma 3M0poB’s) Bin 3arajbHOI KiTBKOCTI PECIIOHIICHTIB
yonosivoi crari mpotu 40 % (II rpyma 3m0poB’s) CTYACHTIB 3 HANPyKECHUM
MEXaHi3MOM ajanTaifii. AHaJTi3yl09l pe3yJabTaTH aJalTaliifHOrO MOTEHINay
Cepex CTYHCHTIB JKIHOYOI CTaTi, CIiI BIAMITHUTH, IO TYT IEpeBaXkae Trpymna i3
3aJI0BUTFHOIO afanTariero, sika ckiagae 63 % (I rpyma 3m0poB’s) Bix 3araibHOL
KUTBKOCTI pecroHAeHTiB kiHodoi crari mpotu 33 % (II rpyma 3mopos’s)
CTYICHTIB 3 HamNpyXeHUM MexaHizmom amantarii ta 4% (III rpyna 3m0poB’s)
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CTYAEHTIB 3 HE33I0BUIbHOIO afanTanicto. [IpuunHO0 HIKYOro piBHA aganTarii
y YOJIOBIKIB HIOPiBHSHO 3 )KIHKaMH, Ha HAIly JyMKY, € OLTbIIa Yy TIIUBICTh KIHOK
JI0 HECTIPUATIMBUX YNHHUKIB HABKOJIHMIIHBOTO CEPEIOBUILA T CTPECY, a TAKOXK
TOPMOHAJIbHI BIIMIHHOCTI (KOHIIEHTpALil eCTPOreHiB 1 MPOCTALMKIIIHIB).

Hpouaxk B., 'enera A., TapHoBcbka A.

OLITHKA CTAHY BETETATUBHOI HEPBOBOI
CUCTEMU CTYJEHTIB BIOJIOITTHHOI'O ®AKYJIBTETY

Jlvsiscokutl nayionansHuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e -mail: vasilinavfgd7@gmail.com

Protsak V., Heneha A., Tarnovska A. THE ASSESSMENT OF THE
STATE OF THE VEGETATIVE NERVOUS SYSTEM OF STUDENTS OF
THE FACULTY OF BIOLOGY. The purpose of the work was to assess the state
of the autonomic nervous system of students of the second year of the Faculty
of Biology. To achieve the goal, we set ourselves the following tasks: to assess
the functional state of the autonomic nervous system of students of the Faculty
of Biology, using Kerdo’s index, to investigate the influence of the autonomic
nervous system on the vascular tone of students of the Faculty of Biology, using
the Kerdo index.

[IpobGnema  30epexeHHS Ta  3MINHEHHS  3JI0POB’S  HACEJEHHS,
0COOJIMBO MOJIOZI, 3aJIMINAETHCS HalakTyanmpHimor. CydyacHa JoquHA
YOPOIOBXK JXHUTTS TOCTIHHO mepelyBae y pPi3HHX CTPECOBHX CHTYaIlisfX, IO
MOB’s13aHI 3 COLIAJBHMMH, E€KOHOMIYHMMH Ta IICMXOJIOTIYHMMH 3MiHaMH.
HaiiBpa3nuBimow € CTyleHTChKa MOJO[b, OCKIIBKH PUTM JKUTTS CydacHUX
CTYACHTIB TiMOAWHAMIYHUI 3 OJHOYACHMMHU 3HAYHMMH IHTEJICKTYaJlbHUMHU
Ta €MOLIWHUMH HaBaHTOKEHHSAMHU. L[i YMHHUKHM, a TaKoX He30alaHCOBaHE
XapuyBaHHsS, JCQIIUT CHY HEraTHMBHO BIUIMBAIOTh HA (Di3UYHE, MCUXIYHE
Ta comialbHEe 3J0pPOB’Sl CTYIEHTIB, CTBOPIOIOTH IMEPEIyMOBH JJIsI 3HM)KCHHS
ajlanTaifHuX MOXJIMBOCTEH opraHizmy. OIliHKa cTaHy BereTaTHBHOI HEPBOBOT
CHCTEMH CTYJICHTIB O10JIOTiYHOTO (hakyJabTeTy € aKTyaJbHOIO 3 YpaxXyBaHHSIM
JIBOX DIOOANBHUX HpoOJeM - MaHJeMii KOpoHaBipycy Ta BiiHM B Ykpaini. Lli
mofil CyTTEBO BIUIMHYIIM Ha JKUTTS CTYICHTIB, 30UIBIIMBINHM pPiBEHb CTPECY.
BBeneHi kapaHTHHHI 3aX0/1 Ta EPEXi/l HA UCTaHIII{HEe HAaBYaHHS MIPU3BEIH 110
3MEHIIICHHS aKTHBHOCTI Ta 301IbIIeHHS TPUBOTH. [ICHXONOTiUHMIA BIDINB BiitHH
MOK€ IPU3BECTH 0 MOSIBA MOCTTPABMaTHYHOTO CTPECOBOTO PO3IIAY, L0 B CBOIO
Yepry MOKe MOTipIINTH SIKICTh JKUTTS Ta aKaJIeMidHi JOCATHEHHS CTYACHTIB.
OTKe, BUBYCHHS CTaHy BETreTaTHBHOI HEPBOBOI CUCTEMHU CTYACHTIB Y KOHTEKCTI
Cy4acHHX NIIOOAIBHUX BUKIIMKIB Ma€ BEIMKE 3HA4YCHHs s 3a0e3redyeHHs
TXHBOTO 3/10pOB’sI Ta OIATOIONTYYYSsI.

Hame pocnimkenns tpuBano npotsrom 2022 - 2023 poky Ha 0asi
kagenpu Giodizuku Ta GioiHpopMaTuky OiosoriyHoro paxynasrety JIbBIBCHKOrO
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HalliOHAJILHOTO yHiBepcuTeTy iMeHi IBaHa @panka. Cepen pecnoHAEHTIB OyiIu
CTyAEHTH 2-T0 Kypcy Oionoriunoro ¢akynerery. Beboro y mociimkeHHi B3sII0
ydacTh 59 cTyIeHTIB >KiHOYOi Ta 4osoBivoi crati (49 niBuyar Ta 10 Xsomuis).
Ckapr Ha BiacHe 37I0pOB’Sl y PECHOHJEHTIB HE Oyio, YCi PECHOHAEHTH Jalu
3romy Ha OoOpoOKy Ta BHMKOPHCTAaHHS NepcoHalIbHUX naHmX. CepemHill BiK
JOCTiKyBaHUX cKianas 18-19 pokis.

BereraruBauii iHgexc Kepmo € iHTeTpaTMBHHM MOKA3HHKOM CTaHY
CEpIIEBO-CYMHHOI CHCTEMH Ta XapaKTepH3ye CIiBBiIHOIIECHHS CHMIATHIHUX
1 TapacUMITaTHYHHUX BIUTMBIB Ha CEPIIEBO-CYAWHHY CHCTEMY. 3TiTHO METOAWKH
y JOCTiKYBAaHOTO IiAPaXOBYIOTh ITYJBC B CTaHI CIIOKOIO B TIOJIOXKCHHI CHISTYH
BrponoBx 15 c. [Torim BukoHyeThest 30 mpucinans 3a 45¢. Jlasti 3HOBY peecTpyroTh
MyJIbC Ha MIEPIINX Ta OCTaHHIX 15¢ 1-1 XBUIMHU BiTHOBICHH:. B HOpMi 3HaUCHHS
ingexcy Kepno mae 0ytu B mexax Big 20 g0 -20 oguuuis. [103UTHBHI 3HAYCHHS
IH/IEKCY BKa3yIOTh Ha IlepeBary CUMIIaTUYHOI PEryJIsiiii TOHYCY CyAHH, BiJI €MHI -
BIUIMB BETETATUBHOI HEPBOBOI CUCTEMH Ha TOHYC, SIKIIO BET€TaTUBHMI 1HIEKC
Kepno nopiBHIOE Hy/IO - TpHUBa€ piBHOBara CUMIIATUYHUX 1 MAPaCUMIIATHYHUX
BIUIMBIB Ha ceplieBO-CyAuHHY cucteMy (PirimoHoB, 2006).

Jlane nocHiDKEHHS J[O3BONWIO HAaM BU3HAYUTH CTaH BETETAaTHBHOI
HEPBOBOI CHCTEMH Y THX CTYACHTIB 2 Kypcy OiONOTIYHOTO (PaKymbTETy, KOTpi
B3SUTH Y9acTh B OCHimKeHHI. OIiHIOIOUN CTaH BET€TaTHBHOI HEPBOBOI CHCTEMH,
MU BUSBIIH, 1m0 3 49 niBuar y 18 (37%) — innexc Kepmo 3HaX0AUTRCS ¥ Mekax
HOpMH, a B 31 (63%) niBumaM 1ei inaexc OyB 1mo3a MekaMi HOPMHU. AHAJTI3yI0UH
MOKa3HUK CTaHy BEreTaTMBHOI HEPBOBOI CHCTEMH XJIOMIIIB, MU 3’SCYBaJH, L0
3 10 xmommiB y aBox (20%) inmexc Kepmo OyB y mexax Hopmu, a y 8 (80%)
1o3a MeXaMH HOPMH. AHaJi3ylo4H BIUIUB BEreTaTMBHOI HEPBOBOI CHCTEMH Ha
TOHYC CY[HMH, MM BUSIBUJIU, 10 y 1ecTu AiB4at (12%) ta aBox xionuis (20%)
repeBaXka€ BaroTOHIUYHMK BIUMB, a B 43 niByar (88%) Ta BochMH XJIONLIB
(80%) — cMMIIaTUKOTOHIYHMH BIUIMB HA TOHYC CY/HH.

Mu BcTanoBwiH, o 'y 63% mipdar ta 80% XJIOMIIIB, MO B35UIH YYaCTh B
JOCITIPKeHH] BereTaTuBHUH iH1eKe Kepio 3HaxoanThes o3a MexaMu HopMu. Le
MOXX€ CBIIUHMTH MPO ANCOATIAHC BETETaTUBHOI HEPBOBOI CHCTEMHU, a00 CHHIPOM
BETeTaTHBHOI AMC(HYHKIIi y UX PECHOHACHTIB (II€ MaTONOTIYHAN CTaH, SKHHA
XapaKTePU3YEThCA MOPYIICHHSIM BETETaTHBHOI peryismii GpyHKmii BHYTPIIIHIX
OpraHiB, CyIWH Ta 0OMIHHHX IIPOLIECIB).

Mucko O., Auka M.
KJIMHIYHA XAPAKTEPUCTUKA ITALIIEHTIB
13 TTPOCTUMU KICTAMU HHUPOK

Jlvsigcokutl HayionaneHuil yuigepcumem imeri leana Opanka
eyn. I pyuwescokoeo, 4, m. Jlvsis, 79005, Vrpaina
e-mail: vira_b87@ukr.net, Doolitle2@ukr.net
Pysko O., Dyka M. CLINICAL CHARACTERISTICS OF PATIENTS
WITH SIMPLE RENAL CYSTS. The renal cyst is one of the most common
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diseases among kidney illnesses. We investigated simple renal cysts in patients
and evaluated their clinical characteristics. The mean diameter of cysts in men
was 73 £ 4 mm, and in women was 69,5 + 4,8 mm. There are no significant dif-
ferences in the mean diameter of cysts in men and women.

Kicta HuUpKH — Le IOCHTb TNOLIMPEHA IIaTOJIOTis, SKa MOXE pOKaMu
0e3CMMITOMHO pO3BHMBATHCS B opraHismi Jonuad. Cama KicTa NepeBaykHO
HEe HEece 3arpo3W >KUTTIO JIIOIUHH, aje NOoTpeOye JIKyBaHHS, OCKUIBKH MOXeE
MIPOBOKYBaTH PO3BUTOK CYIYTHIX 3aXBOPIOBaHb: Hi€JIOHE()PHUTY Ta HUPKOBOI
HEJIOCTaTHOCTI, & TAKOXK CIIPUYMHUTH HaTHOEHHS YU PO3PHBH.

Meta poboTH: TOpPIBHATH  KITiHIKO-Ta0OPAaTOPHI  XapaKTePUCTUKU
MAIIEHTIB 13 MPOCTHUMH KicTaMH HHUpPOK. JIiKyBaHHS Ta CHOCTEPEKEHHS 3a
MaI[ieHTaMH TIPOBOAMIOCH Ha 0a3i ypoIIOTIYHOTO BimmineHHs JikapHi CBATOTO
[Manreneiimona [leprmoro TtepuTopianeHOro Mmeno6’enHanHs. OCHOBHHUMH
JIarHOCTHYHUMH METOAaMH OyJI0 YIBTpa3ByKOBE CKaHyBaHHS, peHTreHorpadis,
KOMIT'IOTepHa TOMoOrpadist OpraHiB 3a04epeBHHHOTO INPOCTOpY. Takox Oyio
MIPOBE/ICHE 3arajbHE KIHIYHE OOCTEKCHHS MAIlIEHTIB Ha IepenonepaniiHoMy
eTami, IO BKJIIOYAIO: aHaji3 CKapr, OIIsLA, Maiblalifo, 30ip aHaMHeE3y,
nmabopaTopHi TOCHTIHKEHHS KPOBi Ta cedi, eJIeKTpokapaiorpadiro Ta iH.

Cepen npooriepoBaHux nanieHTiB Oyin 24 (52,2%) qonosiku i 22 (47.8%)
XKIHKH. Y 24 manieHTiB BUSBIECHO KicTy jiBoi Hupku (52.2%), a y 22 — kicrty
npaBoi HUpKH (47.8%). Bik 4ooBikiB CTaHOBUB Bix 26 10 76 pOKiB, cepeqHii —
59 £ 2,6 pokiB. Bik KiHOK 3HaXOIUBCS B MeXax Big 28 10 73 pokiB, cepenHiii —
60 £ 2,2 pokiB. CTaTHCTHYHO JAOCTOBIPHOI PI3HHUII 32 YACTOTOIO BUSBICHHS
JIaHOI HATOJIOrIl Ta BIKOM MIXK YOJIOBIKAMHM Ta KIHKAMU HE BCTAHOBJICHO.

Po3Mip KiCT HUPOK y YOJIOBIKIB 3HAXOMUBCS B Mexkax Bim 30 mo 120 mwm,
cepeHiil po3Mip cTaHOBUB 73 +4 MM. Y )KIHOK pO3MIp KiCT HUPOK 3HaXOIMBCS
B Mexax Bin 25 mo 120 mm, cepenHiit posmip — 69,5 + 4,8 mMMm. 3Hauymmx
BIZIMIHHOCTEH HE 3apeecTPOBaHO MK PO3MipaMH KiCT HUPOK y YOJIOBIKIB Ta JKIHOK.

Kicra HEpok MOoxe OyTH JIOKali30BaHa y BEPXHBOMY, CEpEIHBOMY abo
HIDKHBOMY TIOJIOCax. Y JKIHOK KicTa IepeBaXHO JIOKalli30BaHa y CEpelHiX Ta
HIDKHIX cerMeHTax HUPKH (41 %; 36%, BiAMIOBIAHO) a y YONOBIKIB — y BEpXHIX
Ta HIKHIX cermeHTax HuUpKH (41,7 %; 41.7%, BimnoBigHO). CTaTHCTUYHO
3HAYMMa Pi3HUIIS CIIOCTEPIra€ThCs MiXK BiICOTKAMH YOJIOBIKIB Ta KIHOK, Y SKUX
KicTa JIOKaJli30BaHa y BEpXHHOMY ab0 cepeTHhOMY CETMEHTaX.

BcTanoBneHo, 1o ganapocKomiqHii KicTekTomii migaaBanuch 20 marieHTiB
(43%), a nyHKLiHOMY CKJIepo3yBaHHIO - 25 mauieHTiB (54%). CraTtiucTHuHO
JIOCTOBIPHOI PI3HHIIN MiX YOJOBIKAMHU Ta KIHKAMH 3@ YaCTOTOI BUKOPHCTAHHSI
METO/IIB OIIEPaTHBHOIO BTPYYaHHS HE BCTAHOBIIEHO.

OCHOBHUMH METOJIAMHU OIEPATHBHOTO BTPYUYaHHs OyJM JiarapocKoIiyHa
KiCTeKTOMII Ta MMyHKUIHOMY CKJIEPO3YBaHHIO y IMAIli€HTIB i3 IPOCTHMH KicTaMu
HUpOK. CTaTHCTUYHO JIOCTOBIPHOI PpI3HUI MK YOJOBIKAMH Ta XIHKaMH 3a
YaCTOTOI0 BUKOPUCTAHHSI METOJIIB ONIEPATHBHOTO BTPYYaHHS HE BCTAHOBIICHO.
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CranimeBchbka JI., Boqnapuyk H., Fapacum H.

BMICT CYITEPOKCHUJJHOT'O AHIOH-PAZIMKAJTY B KPOBI LIIYPIB
3A Jli TICTAMIHY 1 BETATICTUHY
Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
e-mail: nataliya.harasym@Inu.edu.ua

Stanishevska L., Bodnarchuk N., Harasym N. SUPEROXIDE ANION
RADICAL CONTENT IN THE BLOOD OF RATS UNDER the ACTION OF
HISTAMINE AND BETAHISTINE. The effect of betahistine and histamine on the
superoxide anion radical content in the blood of rats was studied. Taking into ac-
count that betahistine, with the subsequent addition of histamine, does not change
the content of the superoxide anion radical compared to the independent action
of betahistine, it can be concluded that the H3 receptor does not participate in the
regulation of the amount of this reactive oxygen species in the blood of rats.

Binomo, mo rictamiH BHpOONsS€ThCA OaraTbMa KIIITHHAMH OpPTaHI3MY
(TkaHuHHI 0a3zodinm), Oazodinu KpoBi, IUIYHKOBI €HTEPOXpoMarodinbHi
KJIITHHHM, TiCTaMiHEpriYHi HEHPOHH 1 iH.), 30epiracThCsi BHTPIIIHBOKIITHHHO Y
BE3UKYJIaX 1 BUBIJIBHAETHCS TPU CTUMYJISILIIT KIITHH, 1HIIII0I04Y 3HaYHY KiJIbKICTh
(i3i0JI0TIYHMX 1 MATOJIOTIYHMX MpoleciB. [icTamMiH crpuse crasmy IIaJeHbKOT
MYCKyJIaTypu OpOHXIB 1 KHIITKIBHUKA, PO3IIMPEHHIO CYIUH 1 30UIBIICHHIO TXHBOT
TIPOHUKHOCTI, MOCWJIEHHIO ITYHKOBOI CEKpellii, PO3BUTKY TaxXikapAii i apuTMii,
BIUIMBAE Ha apTepialIbHUN THCK, Heliporiepenady, iMyHokopekuito i T. 1. [icramin
TaKOXX MOYKE CHHTE3yBaTHCs B KIIITHHAX enijepmicy. EdexTn ricraminy nos’si3aHi
3#oro 3marHicTro BrutuBatd Ha H1, H2, H3 i H4 MemOpanHi rictaMiHopenenTopu
pizaux xiituH (3yodenko, 2016). H3 pementopu moB’s3ylOTh i3 BIDIMBOM Ha
HEHpPOHHY Iepeady CUTHAITY Y BETeTaTHBHII HEPBOBIl CHCTEMi Ta CHMIATHIHUX
TaHIIISAX AMXaTbHUX IUIIXiB. BBaXkatoTs, mo aktuBais H3 permentopiB moxe
npurHigyBati akTtuBHiCTh H1 rictaminoBux penenropiB (bimko, 2012). H3
peuentopu 38’s13aHi 3 G, -6inkom. OCHOBHUI MexaHi3M iXHbOT /i 3yMOBIeHHI
OPUTHIYCHHSIM TPOAYKIi NUKIIYHOrO aneHo3uaMoHodochary (PamgueHko,
2018). biokaropom H3 perentopis A0 rictaminy € OeTariCTHH, SKHA € CTA0KHM
aronicrom H1 penenropis i motyxuum anraronicroM H3 penenropiB ricraminy.
VY BHYTpIIIHBOMY BYCi aHTaroHiCTUYHUH BIUIMB OeraricTuHy Ha H3 penenrtopn
ricraMiHy TOB’S3aHMIM 13 MIJACWICHHAM BHBUIBHEHHS HEHPOTpaHCMITEpiB
i3 HepBoBuX 3akiHueHb (Hoikoma, 2021). BaxnuBo BHBYUNTH mO€nHAHUI
BIUTMB OCTATiCTHHY i TicTaMiHy Ha PETYJAMiI0 BMICTy aKTUBHHUX (HOpM KHCHIO
B KpOBi, OCKUIBKHM BiZOMO, IO TicTaMiH Ji€ Ha BHUBUIBHEHHS HeWTpodimamm
CYIIEPOKCHIHOTO aHIOH-PaJHKaITy.

B ekcnepuMeHTaX BHKOPHCTOBYBAIM LIIbHY KPOB OIMMX HENiHIAHIX
mrypiB. B exciepumMenTi Oyio CTBOPEHO KOHTPOJBHY TPYITy 3 JOAAaBAaHHIM 10
KpoBi  (izionoriuHoro pozuuny (l-ma rpyma). Jlo 2-i excrnepuMeHTaIbHOT
rpymnu nonasaiu ricramid (5,4 MxM). [lo 3-i, 4-1, 5-1 rpyn nogasanu GeraricTHH
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(0,1; 1; 10 MxM; komepuilina HazBa «beracepk»). llle Oyiao cTBOpeHO TpHU
eKCIIepUMEeHTalbHI Tpynu (6-ta, 7-mMa, 8-Ma), 1O KpoOBI SKHX JOfaBallv
6erarictud y kxonuenrpauii 0,1; 1; 10 MxkM Tta ricramin (5,4 MxM). 3 ycix
eKCIICpUMEHTAJILHUX TPYH BiAOMpaN 3pa3ky WiJIbHOT KPOBI IS aHAJII3y BMICTY
CYIIEPOKCHTHOTO aHiIOH-pagukany (Jenucenko, 2005).

BcranoBneHo, 0 JA0MaBaHHS A0 KPOBI IIypiB TicTaMiHy JTOCTOBIpHO HE
3MiHIO€ BMICTY CYNIEpOKCHIHOTO aHiOH-paguKany. BBemeHHs B KpoB OeTarictuHy
YCIiX AOCHTIKYBaHUX KOHIIEHTPAIlill 3yMOBIIIOE TCHICHIIIIO 10 3HIDKCHHS BMICTY
CYNIEPOKCUIHOTO aHiOH-paanKaiy. JlOCTOBipHE 3HIDKEHHS BMICTY 3a3HadeHOI
akTHBHOI hopmu kucHI0 Ha 33 % BinOyBaeThcs 3a [1ii OeTaricTUHY y KOHIIGHTpaii 1
MKM nopiBHsIHO 3 KoHTpoJieM. [ToeiHane nogaBaHHs OeTariCTHHY y KOHIIEHTpaii
1 MKM 3 nojanbIiM BBEJCHHSM JI0 KPOBI IiCTaMiHy TaKoX JOCTOBIPHO 3HUXKYE
BMICT CYNEpOKCHIHOTO aHIOH-pajuKajly IMOpIBHSAHO 3 KOoHTposieM Ha 29 %,
a TaKkoX TOPIBHSIHO 3 EKCIIEPUMEHTAIBLHOIO TPYIIOI0, 10 KPOBI SKOi JO/aBav
ricramin, Ha 27 %. OTxe, BpaXxoBYrHOYH Te€, MO OeTaricTuH, skui Onokye H3
peuenTop Ha KJIITHHaX KPOBi, 3 TOJAJIBIINM JIOJaBaHHSAM TiCTaMiHy HE 3MiHIOE
BMICTy IIbOTO paJHKay IOPIBHSAHO i3 HE3aJEXKHOIO €0 OeTariCTHHY, MOXHA
3poOuTH BUCHOBOK, 10 H3 penenTop He Oepe ydacTi y peryismii KiTbKOCTi i€l
aKTHBHOI ()OPMHU KUCHIO B KPOBI IIypiB.

Yembopkina B., 'enera A., TapHoBchbKka A.

[NOKA3HHMKU CITEPMOI'PAM YOJIOBIKIB
3A ACTEHO- TA TEPATO300CTIEPMI{
Jlvgiecoruii Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: chemiorkina.viktoria@gmail.com

Chemiorkina V., Heneha A., Tarnovska A. INDICATORS OF SPER-
MOGRAM OF MEN FOR ASTENO- AND TERATOZOOSPERMIA. Increas-
ingly, people around the world are faced with fertilization problems and the need
to use assisted reproductive technologies. A significant part is related to male
infertility. We studied the following indicators: the number of millions of sper-
matozoa in 1 ml of ejaculate, the time of dilution of the sediment, the number of

morphologically normal spermatozoa, the volume of ejaculate.

Bce gacriiiie B yChbOMY CBITI JIFOIH CTHKAIOTHCS 3 IIPOOIEMaMHU 3aILUTi THEHHS
Ta HEeOOXiHICTIO BUKOPUCTAHHS JOTIOMIKHUX PENPOIYKTHBHUX TEXHOJIOTIH. Y
BHUIIAJIKy BUSIBICHHS MPOOJIEM YU 3aXBOPIOBAHB Y YKIHOK MPOTOKOJ i € OLIbII
BUBUEHUM HIX y BUIAJKY, KOJIHU IpoOiIeMa MOoB’s3aHa i3 YOJIOBIUMM (haKTOPOM.
3a ocTaHHI CIMJIECAT POKIB KINBKICTh CIIEPMATO30iiB B ESIKYJSATI Ta HaBiTh
fioro 00’eM 3HauyHO 3MeHIIMIKCS. Ha 4osoBiue 370poB’sl BILIMBAIOTH Oararto
(baxTopiB: sKicTh xuTTs, mangemis COVID19, Biitna B YkpaiHi, cTpec Ta iHIIi.
Takok MOXXEMO TOBOPHUTH PO Te, 110 3 4aCOM pe()epEeHTHI 3HAYEHHS CTAIOTh BCE
HWDKYUMH.
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[TpoBoauiocst AOCHKEHHS 3pa3KiB MaIli€eHTIB OTPUMaHUX y BEpecHi
2019, 2020, 2021 Ta 2022 pokiB. Hamu Oyno ompaisoBano anamizu 200
YOJIOBIKiB, BikoM Bia 20 10 39 pokis.

[Tepen 3na4eto aHaNi3iB NaLliEHT MTOBUHEH JOTPUMYBATHCS NIEBHUX BUMOT,
a came YTPMMAaHHS BiJl CTaTeBOTO JKUTTS MPOTSITOM 3 JHIB, a TAaKOX BiJMOBY
BiJl KypiHHS Ta BKUBaHHS aJIKOTOJILHUX HAIOIB, I[¢ HCOOXITHO I OTPUMaHHS
JOCTOBIPHHUX pe3yJbTariB. Takok MpoBeJeHHs aHalli3y BapTO BiIKIACTH, SKIIO
B OCTaHHIH MICSIIIb B YOJIOBIKa CIIOCTEPITrajaocs MMiIBUIICHHS TEMIICPATypH BUIIIE
38 rpamayciB, a TAKOXK MPU CUCTEMHOMY IPUHOMi aHTHO10THKIB.

[Ticns orpumaHHs 3pa3Ky, Tapy [uisi 300py aHalli3iB 3aJUIIAIOTh Ha
TEIUIOMY CTOJIMKY, [0 Ma€ CTaly TeMIeparypy, 37 rpamycis, Bim 20 mo 60
XBUJIMH, 116 TMOTPIOHO Ml TOro o0 CIEepMAaTo30iAM HE BTpadyald CBOET
pyxsiuBocti. Ilicist 1poro HeoOXiAHO AOOpE MPONEMITYBaTH 3pa30K, ISl TOTO
1100 BiH OyB omHOpiaHMM. J{ami 3a momoMoror mo3aropy Mu bepemo 10 MK Ha
Kparmaemo Ha kamepy Mapkiiepa il Bxe i MiKpOCKOIIOM MU MOYKEMO BU3HAYUTH
KOHIIGHTpAIlil0 CHepMaro30imiB B 1 M eskydasTy. MM BUBYaQIM HACTYIHI
MOKA3HUKH: KITBKICTh CIIEPMATO30i/IiB B 1 MJI EAKYIIATY, Yac PO3PIHKEHHS 0Cay,
KiJIbKICTh MOP(OJIOTIYHO HOPMAJIBHUX CIIEPMATO301/IiB, 00’ €M ESKYIIATY.

Cepen ompaiiboBaHux aHami3iB juine 10% YoJIOBIKIB MAlOTh MOKa3HHK
@appica 6inbuie 200, 1110 BBaXKAIOCS HIDKHBOIO MEXEI0 HOPMHU. Xoda cepeq
MAIli€HTIB, 1[0 MaTh iHAekc MeHimie 200 Bce OXHO MOXE CIOCTEpiraTucs
JiarHo3 “HOpMO300CHepMisi”, SIKIIO 3BEpTaTH yBary Ha TaKi ITOKa3HUKH, SIK
KIJIBKICTh CIIEPMaTo30iliB B 1 MII €AKyJIATY, 4ac PO3PIKEHHS 0cay, KiIbKICTh
MOP(}OJIOTiYHO HOPMAaIBHUX CIIEPMATO30i/iB Ta 00’ €M.

I[pore, micns ompaitoBaHHS BCiX aHaJi3iB, MOXXEMO 3pOOUTH BUCHOBOK,
mo 30.5% mnamieHTiB MaroTh aCTEHO- YW TEPA0300CIHEPMIIO, 110 B CBOIO UEPry
CYIIPOBOIKY€ETHCS 3MIHOK0 MOP(OJIOTIT CriepMaTo30iiB a00 3MEHIIICHHIM TXHBOT
PYXJIMBOCTI, 110 MOXKE IPHU3BECTH 10 3HMXEHHs (EepPTUIILHOCTI 1 SIK HACIiJIOK
npoOIeMH 3 3a4aTTSIM.

Xamyasik 3., > Boskanuu Jl., 'Baéebkuii A.

3MIHA T-PE®JIIEKCY IINTAHTAPHUX 3TMHAYIB
HICJIA CTATUYHOI'O PO3TATYBAHHA B TALIEHTA
I TNTACTUKHU IT"ATKOBOT'O CYXOXUNJIKA

UTvigcorutl Hayionaibnutl ynieepcumem imeni Isana @panxa

syn. I pywescokozo, 4, m. Jlvsig, 79005, Vrpaina;
2Jlvsiecoruil Oepoicasull ynieepcumem gizuunol kynemypu imeni leana Bobepcorozo
eyn. Kocmwowka, 11, m. Jlveis, 79007, Yrpaina;
e-mail: zaharhamylayk07@gmail.com

Hamuliak Z., Vovkanych L., Babsky A. CHANGES IN THE T-RE-
FLEX OF THE PLANTAR FLEXORS AFTER STATIC STRETCHING IN
THE PATIENT AFTER ACHILLES TENDON PLASTY. The latent period of
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the T-reflex of the control limb was 34.8-37.0 ms, while amplitude was 250-370
pV. On the other hand, in the injured limb, the latent period varied within 19-32
ms, and the amplitude of the response was 170-210 pV. Therefore, we observed a
decrease in the amplitude of the T-reflex of the treated limb by 32-43% compared
to control.

3ruHaHHSA y HaJI ITKOBO-TOMIJIKOBOMY CyIJ00i (IIaHTapHe 3THMHAHHSA)
BHKOHYIOTB 3aIHi M’ SI31 TOMUTKH. 11151 ToCIipkeHHsT (QYHKIIOHATTFHOT aKTUBHOCTI
IUTAHTApPHUX 3THHAYIB aHANI3YIOTh T-peduiekc — CYXOXKHIbHHU pediekc y
BIJINIOBiJIh HA yap CHEIiaIbHOTO ENEKTPOHHOTO MOJOTKA. 3TiIHO MOTepemHiX
naaux T-peduexe mmaHTapHUX 3TUHAYIB 3MeHIyeThest Ha 30-40% onpasy micis
OHOXBHJIMHHOTO CTaTHYHOTO po3TsryBaHHsS M’s3a (Gallasch E. et al., 2017). B
IHIIOMY TTOCIIPKEHHI CIOCTEpIraiy Take X 3MeHIIeHHs T-peduekcy depes 24
o[ MicJist ocTaHHbOTO po3TsaryBanHHs (Guissard N. et al., 2003). IIpo TpuBamicTs
3HIDKEHHS pedlieKcy y X podoTax He NOBIIOMIISIETHCS.

Hamoro meroro Oyn0 BU3HAYUTH YU BiIOYIACTHCS 3HIDKEHHS T-peduexcy
B TMAIli€HTIB MCHs IUIACTUKHA I SITKOBOTO CYXOXXHJIKAa 1 Ha CKUIBKH BiH
Oyme Bimpi3HATHCH Bim 3mopoBoi KiHmiBku. [t peecrpamii T-pedutekcy
BHKOPHCTOBYBAJIM CTHUMYJISIIHHUKN ~ enekTporelipomiorpad «Heiipo-MBII-
Mukpo». CTUMYJIALII0 BUKOHYBAJIN 3 BUKOPUCTAHHSM HEBPOJIOTIYHOTO MOJIOTKA
3 JaTYMKOM CHIIM YIapy, sika ctanosmia 3,4 H. [lani anaizyBanm 3a JOIIOMOTOIO
nporpamu «Heiipo-MBITL.NETwo» (Bepcis 3.01.29.0).

[Mamient BikoM 35 poKiB 3rimHO TMporpamMu peadimiTamii BHKOHYBaB
CTaTMYHE PO3TATYBAHHS IUIAHTAPHUX 3TWHAYIB TPAaBMOBAHOi CTONHM IIOTHS
110 YOTHPH MIJIXOIM Ha OIHY XBHJIMHY. 37I0pOBa KiHIIIBKa Oylla KOHTPOJHEHOIO
st iepeBipkn T-peduiekcy 1 )KOAHUX BTpy4YaHb Ha Hel Nalli€HT HEe BUKOHYBAB.
JlarentHuit nepiog T-peduiekcy KOHTpoNbHOI KiHIIBKH OyB y Mexax 34,8-
37,0 mc, a amrutityna — 250-370 MxB. 3a cunmu ynapy 3,4 H cnioctepiranu gitky
nBo(a3Hy BIAMIOBIAE 3 BUPAXKCHIMH ITiIKaMU Ta repexonamu Mix ¢azamu. Li nani
ONHM3BKi IO HAIIKX TTONEPENHIX TOCIIIKEHb, KO JIATCHTHHH Mepiol CTAHOBUB
33,4 mc, a amrutityna — 354 mMkB.

3rifHO OTPUMaHHX pPE3yIbTaTiB TOCHIKCHHS TPAaBMOBAHOI KiHIIIBKH
JMATCHTHUU TIEPioNl eJIEKTPUYHOI BIiAMOBiNI M’S3iB KONUBAaBCS y Mexax 19-
32 Mc, a amrnrityaa BigmoBimi cranoBuna 170-210 mxB. Kpusa Binmosini Oyma
3[Ia/KCHA, YITKI KU BiACyTHI. OTXKe, MH CIIOCTEpIiTrain 3MEHIICHAS aMILTITyIH
T-pednekcy nikoBanoi kiHIiBKM Ha 32-43% y TOpIBHSHHI 3 KOHTPOJIEHOIO
kiamiBkoro. [lomamemmi  gocmimkeHHs 3MiH T-peduiekciB  TicHs IUIACTHKH
CYXO)KWJIKIB IEPCTIEKTHBHI JUIS BUBYEHHSI IPOLIECY BiXHOBIECHHS PEIICKTOPHUX
(GYHKIIH Ta CTBOPSHHS KPUTEPIiB YCIMINTHOCTI peadiliTaniifHOTO BILTUBY.
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Banaypa 0., Baprumena B., Kanioka O., Cu6ipua H.

POJIb MEMBPAH EHJIOIVIABMATHUYHOI'O PETUKYJIIOMY,
ACOLIMOBAHUX 3 MITOXOH/IPISIMU, Y AUCDYHKILIIT
MITOXOH/IPII KJIITHH MIIUTYHKOBOI 3AJI03U ITPU

CTPENTO30TOLIUH-IHIYKOBAHOMY I[IYKPOBOMY JIABETI

Jvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, Jlveie 79005, Vkpaina
e-mail: Yurii. Bandura@Inu.edu.ua

Bandura Yu., Bartysheva V., Kaniuka O., Sybirna N. ROLE OF MI-
TOCHONDRIAL-ASSOCIATED ENDOPLASMIC RETICULUM MEM-
BRANES IN MITOCHONDRIA DYSFUNCTION OF PANCREATIC CELL
IN STREPTOZOTOCIN-INDUCED DIABETES MELLITUS. Mitochondria-
associated membranes (MAMs) membranes are specialized structures that pro-
vide physical and functional communication between mitochondria and the en-
doplasmic reticulum (ER). MAMs are key signaling centers for lipid and calcium
homeostasis, transport of active oxygen forms, regulation of autophagy, and mi-
tochondrial dynamics. Many studies have shown the importance of MAMs for
maintaining the normal functioning of both mitochondria and ER. The develop-
ment of mitochondrial dysfunction, ER stress, and oxidative stress is responsible
for pancreatic beta cell dysfunction. Thus, MAMs, by regulating the transmission
of signals between ER and mitochondria, play an important role in the course of
these processes in pancreatic cells in pathologies, in particular diabetes mellitus.

MeMmOpaHu eHJOIUIa3MaTHYHOTO PETHKYJIIOMY, acolliifoBaHi 3 MiTo-
xoHapismu (MAMS), € creniani3oBaHUMH CTPYKTYpamH, siKi 3a0e3ledyroTh
(i3uuHNH Ta QyHKIIOHAIBEHUHN 3B’ 130K MK MITOXOHAPISIMH 1 eHJ0IUIa3MaTHYHUM
petukymtomoM (EP). MAM:s € KITFO40BUME CUTHAJILHUMH [IECHTPaMU 3a0e3IIeUeHHS
JIMITHOTO Ta KaJbLi€BOIO TI'OMEOCTa3y, TPAHCIIOPTYBaHHS AaKTUBHHUX (HOpM
Oxcureny, perymsuii ayrodarii Ta AWHaAMIKA MITOXOHApii. 3aBasku GararbomM
JOCIIPKEHHM OyJ10 TTOKa3aHo BaXXIUBicTs MAMS Ayt MiATPUMKH HOPMAJIbHOTO
¢yHKIiIOHYBaHHA SK MiToxoHApi Tak i EP. Po3Butox MiToXOHIpiambHOI
mucyHkIii, crpecy EP Ta okcmmaTHBHOTO cTpecy € NMpHYMHOI AUCHYHKIIL
B-KTiTHH maUIDTYyHKOBOI 3a703u. TakuM unHOM, MAMS, perymiooun nepenady
curHaniB Mixk EP Ta MiTOXOHJIpisIMH, BiAirparoTh BaXKIUBY pOJIb y Mepediry
LUX MPOIECIB y KIITHHAX MiJIUTYHKOBOI 3aJ103H IIPH NATOJIOTISAX, 30KpeMa, Ipu
ykpoomy miadeti (II[1). bByno mokaszano, mo migTpuMKa MOCTIHHOI BiacTaHi
MAMSs Mmae BHpIIIagbHe 3HAYCHHS [UIS CHTHAJI3aIlil IHCYNIIHY Ta BIUIMBAE Ha
PE3UCTEHTHICTh /10 iHCYJiHY. YUMCIeHH] MOCHiKEHHS BKa3ylOThb Ha KIJIIOUOBY
pors MAMs y mitodarii — mporeci BUOIPKOBOTO BHUIAIICHHS MTOIIKOKCHUX
MITOXOH/IpIH 3 KIITHHH. BaxxnuBum OUTKOM, 3aJlydeHHM y mpouec mitodarii
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€ miraza Parkin, sika B3aemonie 3 MAMSs Ha MmoOBepXHI MITOXOHJpIH 1 CrIpHsie
iXHpOMY  YOIKBITMHYBaHHIO, IO IIOTIM PO3MI3HAETHCS ayTodarocoMamu i
NIPU3BOAMTL 0 Jerpajalii MITOXOHIpiil. MexaHi3M, 3a JONOMOIOIO SIKOTO
Parkin perysroe meTabo0s1i3M IIIOKO3H Ta PE3UCTEHTHICTD 110 1HCYIiHY, 10 KiHI
HE BHBYCHUH, alle¢ BBAXAETHCS, IO BiH 3aisHUA B MiTo(arii. MiToxoHpii €
OCHOBHHM JDKSPEIIOM SHEpTii U KIITHH, 1 IXHSI AUCYHKINS MOKE IPU3BECTH
0 TopyIIeHHs MeTabomisMy. TakuMm dmHOM, 3B 530K Mixk MAMSs i Ginkom
Parkin mMae BaxxBe 3HaYECHHS ISl PO3YMIiHHS TIATOT€HE3Y IyKPOBOTO MTiabeTy.

Mertoro pobotu Oymo mocmiautu po3mipn MAMSs Ta Bmict Oinka Parkin
Yy KIITHHAX IINUTYHKOBOI 3all03M 32 yYMOB CTPENTO30TOIMH-iHIYKOBAaHOTO
niabety. MeTtoqoM eleKTpOHHOI MIKPOCKOIIii Ta 3a JOTIOMOTOIO IPOTPaAMHOTO
3abe3neueHnsa Fiji Hamu Oynma mpoBeneHa orniHka MAMS y HOpMI Ta 32 YMOB
L. Konrakt Mixk ER Ta MiTOXOHIpiSIMH y HOpMi CTaHOBUTH Opi€eHTOBHO 11-
34 HM. 3a yMOBH IIyKPOBOTO JiabeTy MU CIIOCTEpiraid yTBOPEHHS MIUTHHIIINX
KOHTakTiB: Bix 8§ HM 10 17 HM. Takok, 3a JTOTIOMOTOIO BECTEPH-OJIOT aHAIi3Y,
Oyl0 TMOKa3aHO, MO0 32 YMOB EKCIEPUMEHTaJIbHOTO I[yKPOBOTO mdiadery,
criocTepiraeTbes 30UTbIIeHHs piBHA Oinka Parkin Ha 33% y mopiBHAHHI 3
KOHTPOJBHOIO Tpymoro. OTpuMaHi pe3yiabTaTd JOTOMOXKYTh PO3MH(PYBaHHIO
MOJICKYJIIPHOTO MEXaHi3My TIporecy Mitodarii y KITHHAX iJIUTYHKOBOL
3ano3u 3a [{/].

Bannypa 0., 36poubkuii A., Kanwka O., Cubipua H.

POJIb METUJITPAHCO®EPA3U DNMT2 ¥ PO3BUTKY
CTPEIITO30TOLIMH-IHAYKOBAHOI'O LIYKPOBOI'O AIABETY
Jlvgiscokuii Hayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, Jlveie 79005, Vkpaina
e-mail: Yurii. Bandura@Inu.edu.ua

Bandura Yu., Zbrotskyi A., Kaniuka O., Sybirna N. THE ROLE OF
DNMT2 METHYLTRANSFERASE IN THE DEVELOPMENT OF STREPTO-
ZOTOCIN-INDUCED DIABETES. Type 1 diabetes mellitus (T1D) is a disease
caused by impaired insulin secretion, which leads to hyperglycemia and the de-
velopment of oxidative — nitrative stress. Important in the pathogenesis of T1D is
a violation of beta-cell metabolism, followed by the accumulation of metabolites
and energy depletion of the cell, which leads to apoptosis. One of the main mark-
ers of impaired cell metabolism is an increase in the concentration of lactate,
which can increase during intense physical exercise or in pathological conditions
of the cell.

Hyxkposwuii miaber mepmroro tumy (IIJ1) — 3axBOproBaHHsS 3yMOBIICHE
HOPYILICHHSIM CEKpEeLil 1HCYITiHY, [0 MPU3BOIUTH 10 TIilEPrIiKeMii Ta pO3BUTKY
OKCHJIaTUBHO-HITPAaTUBHOTO cTpecy. Baxkinueum B narorenesi LIJ[1 e nopymenns
MeTaboIi3My B-KIIITHH 3 MOJAIBIINM CHEPreTUYHUM BUCHAKECHHSIM KITITHHH, 110
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NPU3BOAUTH 10 anonTo3y. OJHUM 3 MapKepiB MOPYILIEHHS METadoIi3My KIITHH
€ JIaKTarT, BMICT SIKOTO MOXKE MiJIBUIIYBaTHCS MiJ Yac IHTCHCUBHHX (HI3UUHHX
BIIpaBax ab0 MpH MATOJOTIYHUX CTaHaX KIITHHU. HeriomaBHI MOCITIIKCHHS
NOKa3aJiv, 110 BHCOKHH PIBEHb JIAKTAaTy MOXKE BIUIMBATH Ha €KCIIPECil0 T'eHIiB
Ta OyTH PEryNsTOPOM EMir€HEeTHYHHX 3MiH, SIKIi MOXYTh OyTH pe3ylbTaTroM
¢byHkuionyBanHs Metwitpancdepasu DNMT2. Lleir ¢epmeHT 3abesneuye
nporec MetwioBands He ymmre JIHK, a i PHK. MerumtoBanus € ofHiero 3
HaWMOIMIMPEHIINX enireHeTHYHUX Moaudikamii. IIpoumecn MeTHITIOBaHHS
Ta JAEMETWIIIOBAHHS TICHO IIOB’s13aHI 3 POCTOM KIITHH, NU(EPEHIIIOBAHHSIM,
TPAHCKPHIIIIIEI0 Ta EKCIPECIEI0 TCHIB.

Mertoto pobotu Oyiio TOCTIIUTH 3MIHM MOKa3HUKIB, [0 XapaKTePH3yIOTh
MeTaOOJIYHUN CTaH KIITHHU Ta HASABHICTh CMITCHCTHYHHX MOau(ikaIiiii.
Hamu Oyno mocmijpkeHO BMICT JlakTaTy Ta aKTHBHICTH JIAKTaTIETiIpOTreHas3n
(JIAI') 3a yMOB eKCIIEpMMEHTAIBLHOTO IyKpoBoro aiadery. Bymo mokaszaHo, mio
3a CTPENTO30TOLMH-IHIYKOBaHOTO Iia0eTy BimOyBaeThCs 30UTBIICHHS BMICTY
JIaKTaTy B TOMOIeHAaTax IMiJIUTYHKOBOI 3aio3u B 1,9 pasu Ta 30UIbILCHHS
aktuBHOCTI JI/II' v 1,3 pa3su moOpiBHSAHO 3 KOHTPOJBHOIO TPYIO0. MeTomom
BecTepH-OI0T aHaizy Oyno mokazaHo 3poctaHHs piBHI DNMT2 y TBapuH 3
EKCTIEPIMEHTAIBHUM IYKPOBUM TiabeTom y 1.4 pasm.

3riiHO 3 OTPUMAHUMH ITAHUMH, 32 YMOB €KCIIEPHMEHTAIBHOTO I[yKPOBOTO
JiabeTy crocTepiraeTbesi HAKOIMYEHHsI JTakTary Ta 3Mina piBHst DNMT2 — ogHoro
3 OCHOBHUX (DEPMEHTIB eIireHeTHYHOI perymsuii ekcrnpecii reHiB. Otpumani
HaMHM JIaHi cBiguaTh IPO TMOPYUIEHHS IroMeocTasdy y KIITHHAX ITiAIUTYHKOBOI
3aJ03U 3a YMOB Tinepriikemii Ta IXHiil B3a€MO3B’S30K 13 METHIIOBaHHAM
HYKJIETHOBHX KHUCIIOT.

IBanouko M.B., Baiinak M.M., Jlymaxk B.I.

IMPOPOCTKMU BPOKOJII HE 3ATTOBIT'AYOTH 35UJIBIHEHHIO BMICTY
[JIIKOT'EHY TA TPUALIMJITJIILIEPOJIIB V TTEYIHII MUILIEN [TPU
CITOXXUBAHHI KA®ETEPIHOT 1K1
Tpuxapnamcwruii hayionanenuil yrieepcumem imeni Bacuns Cmegpanuxa
eyn. Llleguenxa, 57, lsano-@panxiscok, 76000, Ykpaina
e-mail: marian.ivanochko.20@pnu.edu.ua

Ivanochke M., Bayliak M., Lushchak V. BROCCOLI SPROUTS DO
NOT PREVENT FROM ACCUMULATION OF GLYCOGEN AND TRIA-
CYLGLYCEROLES IN MURINE LIVER DURING CONSUMPTION OF
CAFETERIA DIET. Broccoli sprouts are actively studied as plant food supple-
ment for prevention of the obesity. Addition of broccoli sprouts to cafeteria diet
did not prevent the accumulation of glycogen and triacylglyceroles in the liver of
mice. Broccoli had a partial metabolic protective effect.

IopymenHs oOMiHYy BYIVIEBOHNIB 1 JIMiAiB YacTO TPAIUIIOTHCS TpPH
PO3BHUTKY OXHpIiHHS depe3 HaIUIMINIOK OTpPUMaHOi eHeprii. BucoxoxamopiitHi
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Xap4oBi MPOIYKTH, KaderepiiiHa Hxa (II0Koa, KpeKep, pi3Hi COI0MOLI, )KUPHI
M’SCHI YM MOJIOYHI NPOAYKTH, (acT-()y1) BHUKOPUCTOBYIOTH HAYKOBLI MJIS
PO3BUTKY Ta MOJENIOBAHHS OXHPIHHS y JIaDOpaTOpHUX TBapuH. BukinkaHe
OKHPIHHS Y CYIYTHI IO HHOTO 3aXBOPIOBaHHS MOXKHA yCyBaTH UM MOJICTILIYBaTH
3a JOTIOMOT'OI0 XapyOBUX J00aBOK, IO MICTATH OIOJNIOTiYHI aKTWBHI NPHPOAHI
peuoBuHU. [IpopocTKH OpOKONI AKTHBHO BHBYAKOTHCSA SIK POCIMHHI XapyoBi
n00aBKkU st pOQiNakTUKU PO3BUTKY oxupiHHs. LI mpenaparu Oarari Ha
nojieHony, (GIaBOHOIMW, BITaMiHH, 130TiONiaHATH U IHINI KOPHCHI JUIs
JIIOJICBKOTO OpraHi3My CIIOIYKH.

MeToto po6oTH OyJ0 10CITIIUTH BIUTMB IIPOPOCTKIB OPOKOIIi 1 KadeTepiiHoT
JI€TH OKpeMO Ta y KoMOiHalii Ha BMICT DIIKOTeHY Ta TPHALMIDIINEPHIIB Y
HEYiHI Ta M’si3aX MHUIIEH.

Bocemumicsuni camii ainii C57BL/6J Oynu moaineni Ha 4 rpymnu mo 7-8
ocobuH. Ileprra rpymna Muiieil CroKuBajia KOHTPOJbHHI 0a30BHU KOPM IS
rpusyHiB. [Ipyra rpymna crioxxuana 6a30Buid KOpM 3 5%-BUM BMICTOM (32 Macoro)
3-ZICHHUX TPOPOCTKIB Opokoii (Brassica oleracea var. Italica, copt Kamabpese).
Tpers rpynma crnoxuBana kaderepiiiHy aiery, mo Bkmodana 30% 0a3zoBoro
kopmy Ta 70% KaderepiiiHUX NPOAYKTIB (CONOIKOrO apaxicy B IIIOKOJIAi,
HIOKOJIAJy Ta IIOKOJIAJHOTO Kpekepy). UeTBepTa rpyma CrokruBaia KOMOIHAIli 0
3 kaderepiiiHol JieTH Ta NpopocTKiB Opokodi. Ilicns 16 THXKHIB yTpUMyBaHHS
Ha JIieTax MUIICH aHECTe3yBalM Ta BiNOUpPAIH MeUiHKy. B oTpumaHux 3paskax
BMICT DJTIKOT€HY Ta TPHALMJINIILEPOJiB BU3HAYAIHM CIIEKTPO(OTOMETPUYHO 32
JIOTIOMOTOI0 JIiarHOCTUYHHUX Ha0OpIB.

Bwmict mimikoreHy OyB [OCTOBIpHO BHUIIMM Yy TMeYiHLI Muiiedl Ha
KaderepiiiHii Ai€Ti MOPIBHSAHO 3 MHIIAMH, IO CIOXUBAIH 0a30BUIl KOPM 3
JnofaBaHHSIM Opokouti (2 rpyma) Ta koHTponbHIA nmieTi (1 rpyma). JlomaBaHHs
Opoxkoini 1o kaderepiitHOi AieTH He 3armo0irano 3pOCTaHHIO BMICTY DIIKOTEHY
B MeYiHI[ Muiieil. BMicT DiikoreHy npu CIOKUBaHHI MPOPOCTKIB OpOKOI
JOCTOBIPHO HE BIiIpI3HABCS BiJl KOHTPOJBHOI IPYyNH, NPOTE MaB TEHJCHIIIIO
JI0 3HIDKeHHS. BMIcT TpuanminiinepoiiB OyB JOCTOBIPHO BHIIMM Y MEYiHII
MHIIeH Ha KadeTepiiHil JieTi MOPIBHAHO 3 MHUIIAMHU APYToi Ta Mepuioi IpynH.
[Tpu nonasanHi Opoxoni 10 kaderepiitHol aieTH el NoKa3HUK OyB JOCTOBIPHO
BUILUM [TOPIBHSHO 3 KOHTPOJILHOIO TPYIIOI0, IPOTE MaB TEH/ICHIIIO JI0 3HUKEHHS
MOPIBHSIHO 3 TPYIOIO Ha KaeTepilHiil mieTi.

Kaderepiiina ka MiIBUILYE BMICT DIIKOTEHY 1 TPUALMINIILEPOTIB y
3pa3Kax MeyiHKH MHIIEH, 0 € OuikyBaHUM. JloaBaHHs MPOPOCTKIB OpOKOIIi 110
kaderepiiiHol Tki He 3amodirae aKyMmyssimii IIIKOTeHy 1 TpUALMIDTILEPUIiB y
MICYiHI[ MHIIICH, 1[0 BKa3y€ Ha YaCTKOBY METa0OIIUHY MPOTEKTOPHY JTit0 OpOKOITI
Ha (oHi kadeTepiitHol mieTH.

Hocnimkenns: Oyno npoBeneHo y pamkax npoekty MOH Vkpainu (Ne
nepkpeecrpauii 0122U000894).
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[MOPYIIEHHA AHTUOKCUJIAHTHOI CUCTEMU KJIITUH

HIJULTYHKOBOI 3AJI03U K HACJIIJIOK 3MIHU
®YHKIIOHYBAHHS MITOXOH/IPII 3A IIYKPOBOI'O JIABETY
Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
e-mail: lyutam@gmail.com
Lylyk M., Bandura Yu., Kaniuka O., Liuta M., Sybirna N.

ANTIOXIDANT SYSTEM DISTURBANCE OF PANCREATIC CELLS DUE

MITOCHONDRIAL DYSFUNCTION ASSOCIATED WITH DIABETES

MELLITUS. This study explores alterations in antioxidant enzyme activities,

ATP content, and mitophagy in the pancreatic cells under streptozotocin-induced

diabetes. Results reveal significant changes in catalase and superoxide dismutase

activities, as well as mitophagy patterns, indicating potential targets for diabe-
tes treatment strategies and providing insights into mitochondrial dysfunction in
diabetic pancreatic cells.

Lyxposwuii qiabet € oqHAM 3 HAUTIOMIMPEHIITNX XPOHIYHAX 3aXBOPIOBAHb,
SIKE BiJOME CBOIMH CEPHO3HMMH HACIiAKaMH{ JJIS 3I0pPOB’S JNIOAEH y IiioMy
cBiTi. X04a BKe 0arato poKiB NMPOBOIATHCS JOCHTIIPKEHHS 3 METOI0 BHUBUCHHS
IFOTO 3aXBOPIOBAHHSA Ta HOTO MEXaHi3MiB PO3BUTKY, BCE IIe iCHye TOTpeda
B IIMOOKOMY pO3yMiHHI Horo mpwuuH i1 HacminkiB. OXWH 3 OpraHiB, SKHA
OCOOJIMBO CTpaXKAae 3a IyKPOBOTO MiabeTy, € MiANUTYHKOBa 3aio3a. [Ipomecu
AHTHOKCHJAHTHOTO 3aXUCTy Ta MiTodarii, ski BinOyBalOThCS y MiANUTYHKOBIH
3aJ1031, MOXyYTh OyTH BHpPIIIATEHUMH (paKTOpaMH, BIUIMBAIOUH HA i1 PYHKIIIO Ta
CTaH 37I0POB’S B LIJIOMY.

Mertoro poboTH Oy0 BH3HAaYHUTH BIUIMB PO3BUTKY CTPENTO30TOLMH-
IHAYKOBAaHOTO IyKPOBOTO JiabeTy Ha 3MIHM B aKTUBHOCTI (EpMEHTIB
AHTHOKCHJAHTHOTO 3axucTy, BMicTi AT® Tta mpomecy mitodarii y KIiTHHAX
MIIUTYHKOBOT 32503 . JOCHiIKeHHS TPOBOIMIIOCS Ha CAMIX IMypiB JiHI{
Bicrap macoro 150-180 1, y KX 1HAYKYBadH IyKpPOBHH MiabeT 3a TOTIOMOTOO
CTpenTo30TONNHY (55 MI/KT). AKTHBHICTD KaTalla3d Ta CYIEPOKCHIIUCMYTAa3H
y KIITHHAX MiIIUTYHKOBOI 3aJI03M BH3HAYAIHM CIEKTPO(OTOMETPUYHO, BMICT
AT® — 3 Buxopucranasm Habopy ATP Colorimetric/Fluorometric Assay Kit (CN
MAK190, Sigma-Aldrich, CIIIA) 3rigHo iHCTpYyKii QipMHI-BUPOOHNKA, OILIIHKY
piBHS MiTodarii Ha YIBTPATOHKHUX 3pi3axX 3AIHCHIOBAI METOIOM EICKTPOHHOT
MIKpOCKOTI{ 32 JIOTIOMOTOI0 eNeKTpOoHHOTo Mikpockory I[TEM-100. Ins mporo
M IIUTYHKOBY 3JI03Y IIypiB BUIUTITH, HE MOMIKOKYI0UH Karcyy. Jodikcamiro
nposomunu B 1 %-my posamni OsO,. Marepian 3HEBOIHIOBAIM B €TAHOII
3pOCTaroyol KOHIEHTpAlii, alleTOHi 1 3aJIMBali B CyMIII €IOHY 3 apalIuToOM
3a 3araJIbHONPUITHATHMH METONUKAMH. YJIBTPATOHKI 3pi3M BUTOTOBISUIM Ha
yasrpamikporoMax YMTII-2 ra YMTII-6 ta koHTpacTyBanu 3a PeifHOIBACOM.
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B pe3ynbrari npoBeACHUX 10 CITIHKEHb BCTAHOBJICHO 3HIKCHHSI aKTHBHOCTI
KarajasH B 2,6 pa3a Ta CynepoKCHIIMCMyTasu B 1,6 pasa, 3HmKeHHs BMicTy ATD
Ha 20 % y KITHHAX MiJIUTYHKOBOI 3aJ103H 328 €KCIIEPUMEHTAIBEHOTO IIyKPOBOTO
niabeTy MOpIBHSHO 3 KOHTpoJieM. BcTaHoBieHO, o mporec Mitodarii 3a mux
K€ YMOB XapaKTEpH3yBaBCs MOMIKOKEHHSIM BHYTPIIIHBOI MiTOXOH/piaNbHOI
MeMOpaHH, a He 30BHIMHBOI. [li pe3ymbTaté pO3KPHBAIOTH MEXaHiI3MH
IUCQYHKINT TiATUTYHKOBOI 3271031 32 I[yKPOBOTO ia0eTy, HaroJOIIYIO9r Ha POITi
OKCHIATUBHOTO cTpecy Ta Mitodarii. JlogaTkoBi mocimimkeHHsT HEOOXiHI is
PO3YMIHHA y TIOBHIH Mipi TUCOYHKIT MITOXOHIPIA y KIITHHAX ITiIIITYHKOBOT
3aJI03M 3a I[yKPOBOTO Aia0eTy Ta BH3HAYEHHS MOTEHIIIMHUX TEepareBTUIHUX
LIJIeH AJIs1 JIIKYBaHHS [[bOTO 3aXBOPIOBAHHS.

MonuakiBcbka A., KoBanescbka JI., Kamy6a O.

®AKTOPU IMYHHOI BIATTOBI/I XBOPUX HA XPOHIYHUIA
JIIM®OJIEMKO3 13 KOMOPBIJHICTIO COVID19

Incmumym excnepumenmanvHoi namonoaii, oukonoaii i padiobionoeii
imeni P.€. Kaseyvrkoco HAH Yxpainu
8yn. Bacunvkiscoka, 45, m. Kuis, 03022, Yxpaina
e-mail: annamonchakivska@gmail.com

Monchakivska A., Kovalevska L., Kashuba E. RESPONSE OF IM-
MUNE SYSTEM OF PATIENTS WITH CHRONIC LYMPHOLEUKOSIS
WITH COVID19 COMORBIDITY. The impact of the COVID19 disease on
the course of chronic lymphocytic leukemia (CLL) is still not well understood,
despite a significant number of scientific publications. According to performed
bioinformatics analysis, the characteristic changes in CLL patients with the CO-
VID19 burden are decreased levels of IL6 and IL10 in peripheral blood. Now
we are performing experimental studies on an expression pattern of the above-
mentioned genes at the mRNA and protein levels in B-CLL cells.

IIpo B COVID19 Ha nepebir xponiunoro jgimdoneiikosy (XJIJI) e
3HAYHA KUIBKICTh TOBIOMJICHb PO3PI3HCHUX KJIIHIYHMX BUIAJKIB, SIKI CBIIUaTh
PO aTHIOBI 3MiHM KapTUHM nepediry 3axsoproBaHHs Ha XJIJI. Bimomo,
HalpHKJaJ, PO BUMAIKH IIBUAKOTO PO3BUTKY KJIOHIB 3JIOSKICHHX JIIM(OIMTIB
3a XJUUI ma i COVID-19 (Largeaud L., et al., 2021), a TakoX MacKyBaHHSA
3axBopioBanHa COVID-19 3a XJUI (Zhao Y, et al., 2020), nosBy B-kiiTuH 3
arunoBuM imyHodenorunzaom npu XJUJI (Scarfo L, et al., 2020), Tomo. Tomy
BOXJIMBUM € IPOBEJCHHS CHCTEMaTW4HOro aHamizy acomiamin mix XJUT i
COVID19, 1m0 nacts 3Mory B [ToAaIbIIOMY 3aIIPONOHYBATH I IX0AU 10 KOPEKIil
JIKYBaHHS XBOPHX.

Mertoro poO0TH € aHaTI3 ACOIIaTUBHIX 3B’ A3KiB Mi>K IMyHO(EHOTUIIOBUMHU
XapaKTePUCTUKAMH 3JIOSKICHUX B-KIITHH, IMyHHOIO BiIIOBiIIIO OpTaHi3zMy
XBOPHX 1 CYITyTHHOIO KOPOHABIPYCHOIO 1H(EKIII€I0.

BukopucroByBanu imyHoduyopecteHTHy Mikpockomito i FACS pns
BU3HA4YEHHsI piBHS NpoTeiniB, K-I1JIP 11t BU3HaueHHs ekcrpecii reHiB, MeToan
6ioiHopMaTHKN Ta CTATUCTUYHI METONIH.
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3i0pano konekuito i3 30 3pa3kiB nepudepuuHoi kpoBi xBopux Ha XJIJL.
B nmaniit xoropri € ocobwu, siki xBopinu Ha COVID19. PerpocnextuBHO (10
noyarky mnanjemii) BuOpano 38 3paskiB mnepudepudHoi KpOBI XBOpPHX Ha
XJIJI. Bu3HaueHHO OCHOBHI cyOnomyssiii JiiM(pOIMTIB Ta PiBHI Mpo3araibHUX
LUTOKIHIB y mnepudepuynid kposi. IIpoBeneHo OioiHpopmaTHuHHN aHai3
Bigkputux ©0a3 ganux (figshare.com, disgenet.org) mIOMO0 MOXIMBOTO
BUKOPUCTaHHS PiBHIB UTOKHHIB Y KpPOBI XBOPHX SIK IPEIUKTUBHHUX (HAKTOPIB
nepe6Giry XJIJI.

3a pesyabraramu  0i0iH(OPMATUYHOTO aHaNi3y BCTAHOBJIEHO, IO
xapakrepHuMu 3minamu 32 COVID19 e 3umxennst pisi IL6 1 IL10 y 3pa3kax
nepudeprdnoi kposi. Hapasi mpoBOIsATHCS SKCIEPHUMEHTAIbHI TOCIIIHKCHHS
piBHsI ekcripecii BuiieBka3zanux reHiB Ha piBHi MPHK i mpoteiHiB y kmiTHHax
XJIL.

Mopo3 A.', Haym 10.!, Jlomos A.', Bpoasik I.!, Kyxapcbka A.%, Cubdipna H.'

BITJIMB EKCTPAKTY IJIOAIB AEPEHY CITPABXXHBOI'O
(CORNUS MAS L.) COPTY ‘UHOLOK’HA EPUTPOLINTU KPOBI 3A
CTPEIITO30TOLUH-IHAYKOBAHOI'O IYKPOBOI'O AIABETY

! JIvsiecokuil nayionanvhuil ynieepcumem imeni leana @panxa
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Vrpaina
2 Bpoynascokuil yHigepcumem npupoOOHUYUX HaAyK
eyn. Xenmoncwroeo, 37/41, m. Bpoynas, 51-630, Ionvwa
e-mail: Yuliia. Naum@lnu.edu.ua

Moroz A., Naum J., Lomov A., Brodyak I., Kucharska A. Z., Sy-
birna N. EFFECT OF THE FRUIT EXTRACT OF CORNELIAN CHERRY
OF THE 'UHOLOK' CULTIVAR ON THE ERYTHROCYTES OF BLOOD IN
STREPTOZOTOCIN-INDUCED DIABETES MELLITUS. The extract from
fruits of the 'Uholok’ cultivar of cornelian cherry corrects morpho-functional
state of the erythrocytes and, therefore, might be a potential drug in the preven-
tion of erythrocyte disorders under diabetes mellitus.

3a mykpoBoro miabdery (II/]) Ha T1i migBUINIEHOI KOHIIEHTPAIT TIIFOKO3U
BHUSABJISIOTH 3HAYHI MOpPYImIEHHA MopQonorii Ta (QyHKIIOHAIFHOTO CTaHy
eputpormtiB (Rogers et al., 2020). JloproTpuBana TinepriiikeMis TPHU3BOJUTH
JI0 HECH3MMAaTHYHOTO TIIIKO3WIIOBAaHHA OLNIKIB 1 JIMTiAIB 3 YTBOPEHHAM KiHIIEBUX
MIPOIYKTIB TIIKAIIil, sIKi 3yMOBIIIOIOTH IIOPYIICHHS CTPYKTYPH O1IKOBO-JIiIITHIX
KOMILJIEKCIB, 3HM)KEHHSI TEKy4OCTi MeMOpaH. Yci 1l 3MiHM B3a€MOIIOB’si3aHi 3
JCcOaaHCOM CHCTEMH aHTHOKCHUAATHOTO 3aXUCTY Ta PO3BUTKOM OKCHIATHBHOTO
ctpecy (Juan et al., 2021). Tox 3am1s HOpMaizaiii (yHKI[IOHATBHOTO CTaHY
CHCTEMH KpOBI Ta TONEPEKeHHS PO3BUTKY yckiamHeHb 3a L/ BaxiamBum
€ TOUIyK HOBHUX IIpernapariB, OCOOJMBO Ha OCHOBI DPOCIMHHOI CHPOBHHH.
[epcniektuBanME € pociaunu poxy Cornus. bioakTuBHI pedoBHHH, SIKiI HasBHI
B IUIOAAX IUX POCIHH, XapaKTEePU3YIOThCS IIUPOKUM CIIEKTPOM OiONOTiYHUX
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BiactuBocrei. Tomy MeToro Hamoi poOoTH Oya0 JOCHIANTH BIUIMB €KCTPAKTY
WIoNiB nepeHy cnpawkuboro (Cornus mas L.) copty 'Uholok’ mHa mopdo-
(YHKIIOHAJIBHUI CTaH KIITUH epUTPOHY mnepuepuuHoi KpOoBi IIypiB 3a
CTPENTO30TONUH-1HyKoBaHOTO L1/,

ExcrieppuMeHTH IpOBOMIIN Ha IITypax-caMiusx JtiHiT Wistar macoto 140—150
r. [liabet iHAyKyBagy BHYTPIIIHLOOYEPEBUHHNM BBEJICHHSIM CTPETITO30TOLIMHY 3
po3paxyHKy 55 MrI/kr macu Tijia, pozunHeHoro B 10 MM murparHomy Oydepi.
[Micns po3BuTKy niabery miypam mepopajbHO BBOIWIM EKCTPAKT ILIONIB
copty 'Uholok’ y no3i 20 mr/kxr mMacu Tina Bopojosx 14 muiB. Ha ocranHii
JICHb €KCIIEPHMEHTY TBapHH YCiX AOCHIIHUX IPYH JEKANiTyBalIH Hix eQipHUM
HapKO30M, 31HCHIOBAIN 3a0ip KPOBI Ta BU3HAYAIN KUIBKICTh €PUTPOLHUTIB B 1
MKJI KPOBI, PETHKYJIOLUTIB, 1000BY MPOIYKIil0 PETUKYIIONHUTIB, PE3UCTEHTHICTh
EpUTPOLUTIB /10 KUCIOTHOTO TEMOJIITHKA, BMICT IJIIKOBAaHOTO TI'eMOIIO0iHY,
BUMIpIOBAJIM KOHIIGHTPAIII0O TE€MOINIOOIHY, pPO3paxoByBaJld CepeiHiil BMicT
reMonIo0iHy B OTHOMY €PUTPOLUTI, KOJILOPOBHH TTOKa3HHH.

3a CTPEenTO30TOLMH-IHAYKOBAaHOrO JiabeTy y IIypiB BCTaHOBIECHO
3HW)KEHHSI KUIBKOCTI EpUTPOLUTIB, KOHLEHTpAaLii IeMOIIO0iHYy, CepeqHbOro
BMICTy TeMODIOOIHY Ta KOJbOPOBOTO TIOKa3HWKAa Ha (OHI MiIBUILCHHS
BiJICOTKOBOTO BMICTY INIIKOBAaHOTO reMorvIo0iHy. 3a BBeneHHs TBapuHam 3 L1J]
EKCTPaKTY IUIOMIB JepeHy crpaBkHb0ro copTy 'Uholok’ migBuIyeTscs KibKIiCTh
eputporutiB (Ha 40%), KOHIEHTpAaLlis TeMonIo0iny (Ha 25%), cepenHiil BMiCT
reMornIo0iHy, KOJIEOPOBHUI ITOKa3HUK 1 JOCTOBIPHO 3HN)KY€ETHCS BMICT INIIKOBAHOTO
reMmornno6iny (3 8,8 1o 6,7%). [1o3uTUBHMI BIUIMB OCIIKYBaHOTO EKCTPAKTY
Ha KIITHHYU €pUTPOHY NepHdeprudHoi KpoBi Oyio BUSBICHO 1 HA OCHOBI 3MiHH
3arajgbHOi KITBKOCTI PETHUKYJIOLMTIB Ta IXHBbOI JOOOBOI MPOMYKIii, 8 TaKOX
3a TOKa3HWKaMHM, SKi Jald 3MOTY OXapaKTepH3yBaTH PI3HOBIKOBI ITOITYJISLii
EpUTPOLINTIB 3aJIeKHO BiJ CTIHKICTB 10 Xii KHUCIOTHOro remoiituka. OtTxe,
eKCTPAaKT IIONIB JiepeHy crpasxHboro copty 'Uholok’ mposiisie kopuryrounit
BIUIUB Ha MOpP(}O-(YHKIIOHATIBHUI CTaH epUTPOLMTIB. BcraHOBNeHI 3MiHM
0OyMOBJICHI aHTHOKCHIAHTHUMH W aHTHTINEPIITIKEMIYHHUMHU BIACTHBOCTIMH
610JI0T1YHO aKTMBHUX PEYOBUH (@HTOLIAHH, IpH0iAHN, (DJIABOHONN), sIKi HasIBHI y
cknani excrpakry mioniB Cornus mas L.

OxoBuY A., lem’sanuyk O., Baiiaak M.

OIITUMI3BAILIS YMOB JJ1s1 BUSHAYEHH OPTAHO®OCDATABHOT
AKTUBHOCTI TAPAOKCOHA3U V TIJTAZMI KPOBI MULLEN
Tpuxapnamcevkuii hayionanenutl yrieepcumem imeni Bacuns Cmegpanuxa
eyn. lllesuenxa, 57, m. leano-@panxiscok, 76018, Yrpaina
e-mail: anna.okhovych.20@pnu.edu.ua

Okhovych A., Demianchuk O., Bayliak M. OPTIMIZATION OF CON-
DITIONS FOR THE DETERMINATION OF ORGANOPHOSPHATASE AC-
TIVITY OF PARAOXONASE IN MOUSE BLOOD PLASMA. Paraoxonase
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(PON) is a hydrolase that has several activities, in particular organophosphatase
activity. Low PONI activity has been associated with increased risk of major
cardiovascular events. The optimization of conditions for enzyme activity de-
termination was performed on the blood plasma of 3-month-old male C57BL/6J
mice using paraoxon-ethyl as a substrate. For paraoxon-ethyl-dependent PON
activity, the pH optimum is 8.0-9.0, the Michaelis-Menten constant is 229 + 22
(uM), and the maximum reaction rate (AD/min) is 0.070 £ 0.009. The optimal
volume of blood plasma for linearity of the reaction is 15-20 pL.

[Mapaokconasa (ITOH) — ¢hepMmenT kiacy rifponas, skuii Ma€ 3 i30opMu:
PON1, PON2 ta PON3. Yci BOHM CHHTE3YIOThCS IIEHiHKOIO, aiie Tutbki PON1 ta
PON3 cekperytoThes B KpoB. BBaxaetncs, 1m0 aktuBHicTh PON3 € B nekinbka
pasiB meHior, Hixk PON1 y muasmi kposi. KoxkHa 3 i30opM Mae yHiKaJIbHY
CIOpIAHEHICTh A0 pi3HUX cyOcTpariB. PO3pi3HAIOTH 3 akTHBHOCTI MapaoKCOHAa3
3aJICKHO BiJ TPHUPOAM CyOcTpary — opranodocdarasHy, apuiecTepasHy
Ta JlakToHa3Hy. [lapaokcoHasa BiImirpae BaXJIMBy poJb y MeTa0oiizMmi Ta
JICTOKCHKAIlli KCEHOOIOTHKIB, a came opraHodoc¢ariB, TaKuX sK MMapaoKCOH,
3HW)KYIOYM HOro TokcuyHicTh. Husbka axtuBHicTh PONI acouitoerscst 3
HiIBUILIEHUM PU3UKOM CEPHO3HHX CEPLIEBO-CYAMHHHX YCKIaHEeHb. BU3HaYeHHS
KIHETUYHUX XapaKTePHCTHK I1apaOKCOH-3aJISKHOT aKTHBHOCTI MapaoKCOHa3u
MOXKE JOTOMOITH PO3KPUTH MEXaHI3MH TOKCHYHOCTI MapaoKCOHY, 110, CBOEIO
4Yeproro, MOXE MarH BaXJIMBE 3HAYCHHS JUIS PO3POOKM HOBUX CTpareriit
JIIKyBaHHs 200 PO iIaKTHKH.

[Tinbip ymoB Ha Bu3HaueHHs opraHodocdaraznoi akrusHocti [TOH
HPOBOJMJIIM Y TIIa3Mi KpOBi 3-MicsiyHMX camiiiB mumei jinii CS7BL/6J. Mumieit
€BTaHa3yBaJl 3a JIOIIOMOIOI0 aHecTe3il, CIPUYMHEHOI BYIJIEKHCIMM Ta30M.
3pa3ku KpoBi Opajiu 3 pPeTpoopOITanbHOrO CHUHyca, 30upaid B MPOOIpKH 3
renapuHoM 1 nentpudyrysamu (1500 g, 15 xB, 4 °C) mi1st oTpUMaHHS IUIa3MH.
OtpuMaHy IJIa3My KpOBI BHUKOPHCTOBYBAJIM JUIS BU3HAYE€HHS AKTHBHOCTI
(dbepMenTy 130epiranu Ha Ibo Iy 10 aHaiizy. Opranodocdarasny akrusHicts [IOH
BU3HAYaJIN 3 TIAPAOKCOH-ETUIIOM SIK CyOCTpaToOM 32 YTBOPEHHSIM 4-HITpodeHoIy
3a gowkuHu XBuwii 405 um. [1in6ip Ha Bu3HaYeHHs pH-onTUMyMy POBOAMIN B
nianazoni pH Big 6,0 1o 10,5 (3 kpokom 0,5) 3a Bukopucranus OydepiB — Kajiii-
¢docdarnoro, Tpuc-HCl adbo Na-rminuHoBoro. [HIINI KOMIIOHEHTH CyMili Oyiu
ne3minHi (1 MM CaCl,, 1 MM NaCl, 1 MM napaoxcon-etuiy). KomrnonenTu cymini
JUIS. BU3HAYEHHS KIHETHMYHUX XapaKTepUCTUK (y KIHIEBUX KOHIIEHTPALAX):
50 MM Tpuc-HCI (pH 8,0), 1 MM CaCl,, 1 MM NaCl, 0-2 MM napaoKcoH-€THJI
y 3aragpHOMy 00’emi mpobu 1 mu. Peakiiiro iHiriroBasu gomaBaHHsM 20 MK
ia3mu KpoBi. [licns Bu3HaueHHs: pH-onTUMyMy Ta KIHETHUHHX XapaKTePHCTHK
(Vmax, Km) Bi3Hauam 3ae)KHICTh MIBUAKOCTI peakii BiJl KUIBKOCTI JOJaHOTO
npenaparty (0-50 MK wiasmu) y cymimi, mo mictuna 1 MM CaCl,, 1 MM NaCl,
1,5 MM napaokcoH-eTHITy.
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[TpoBeneHi nocmigu Aanu 3MOry BCTAHOBUTH, 1o pH-omtumym mms
opranodocgaraznoi akruHocti IIOH cranoBute 8,0-9,0. Koucranra
Mixaenica-Menten (Km) mis mapaokcon-eTui-3aneskHol aktuBHocti [TOH
CTaHOBUTH 229 + 22 (MxM), a MakcHMalbHa MIBUAKICTH peakiii (Vmax, AD/xB) —
0,070 £ 0,009. HIBuaKicTh peaxiiii mpsiMO MPOMOPIiiHO 3anekuTh (R*= 0,983)
BiJl KUIBKOCTI JIOMaHOI IIa3MU KPOBI y BHKOPUCTaHOMY niama3oHi (5-50 Mki).
s exoHoMIT npeniapaty (IJ1a3Mu KpoOBi MHIIEH) 3a pe3yJbTaTaMyi BU3HAUCHHS
napaokcoH-eTHiI-3a1exHoi akTuBHOCTI [IOH 3 pi3HUMU KiNBKOCTSIMU ITpenapary
Oys10 00paHo 00’eM mia3mMu KpoBi 15-20 MKII, 32 SKOTO CIIOCTEPIra€ThCs YiTKa
JIHIAHICT peakilii.

PoGora Oyna BukoHaHa 3a ¢inancoBoi miarpumku MOH VYkpainu (Ne
nepxpeecrpanii 0123U101790).

HepmskoB B., 'aukosa I'., Cubipna H.

BILUIMB BIOJOTTYHO AKTUBHUX PEUOBUH BE3AJIKAJIOITHOI'O
EKCTPAKTY GALEGA OFFICINALIS HA AKTUBHICTb
AJIBOA-TJTIIOKO3UAA3UN IN VITRO
Jlvsiscokutl nayionanvHull ynieepcumem imeni leana Opanka

eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: valerii.permiakov@Inu.edu.ua

Permiakov V., Hachkova H., Sybirna N. IN VITRO ALPHA-GLU-
COSIDASE INHIBITION ACTIVITY OF BIOLOGICALLY ACTIVE SUB-
STANCES OF ALKALOID-FREE EXTRACT GALEGA OFFICINALIS. The
hypoglycemic properties of biologically active substances isolated from Galega
officinalis L. were studied. The use of alkaloid-free extract of G. officinalis con-
tributed to a significant increase of glucose tolerance under experimental diabe-
tes mellitus. This led to significant reduction of integrated glycemic index — the
area under the curve of glucose. The inhibitory effect of G. officinalis extract on
the a-glucosidase was revealed. The ability of G. officinalis extract to inhibit
a-glucosidase as one of the possible mechanisms of established hypoglycemic
action was studied.

Hyxposuit miader (L) — me XpoHiUuHE 3aXBOPIOBAaHHS, SKE BUHHUKAE
BHACHIJIOK TUCYHKIIT B-KIITHH ocTpiBLiB JlaHTepranca miAIUTYHKOBOI 3aJ103H
(IJ 1 tumy) abo imcyminopesuctenTHOocTi (IIJ] 2 Tumy). Lle mpu3Boguth
0 3HIDKCHHS 3aCBOEHHS IITIOKO3M Ta po3BUTKY rinmeprmikemii (Kahn, 2003).
O-IJTFOKO3Ma3a € OTHUM 3 (DepPMEHTIB, sIKi OepyTh y4acTh B 0OMiHI BYTJICBO/IB.
[Hri0iTOpU O-IJIFOKO3UJAa3H € BaXKIIMBUM KJIaCOM aHTHAIa0CTHYHHX TIpenaparis,
MeXaHi3M [ii SKHX TOJISArae y 3HWKEHHI MOCTIPaHAialbHOI TinepriiKeMii.
IHridiTopu o-rIrOKO3UIa3M, a caMme, BOri003a, akap003a Ta MITJIITOJN PETyIIO0Th
MOCTIpaHIialbHy TineprlikeMilo y narieHTis, xsopux Ha [|/] (Daou et al., 2022).
[Ipote, i npenapary BUSBISAIOTH 0014HI epeKTH, 30KpeMa, TeMaTOTOKCUYIHICTh,
30UIBIIEHHS Baru Ta MOPYIIECHHS CEepLEBO-CyANHHOI cructeMu. Tomy € morpeba
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y CTBOPEHHI HOBHX, NPUPOAHUX 1 €(PEKTUBHILMIMX 3acO0IB, SKi BUSBISIOTH L0
AKTHBHICTb.

MeToro po6GoTH OyI0 JOCHITUTHA BIUIUB OIOJOTIYHO AKTHBHHUX PEYOBUH
6e3ankanoinHoro ekctpakty Galega officinalis Ha TOIEPAaHTHICTH JI0 TIIFOKO3H 32
YMOB eKcriepuMeHTalbHoro 11/] Ta Ha akTUBHICTB O-TJIFOKO3HUIA3H in Vitro.

Excniepumentanpuuii 1/l iHAyKyBand BBEACHHSIM CTPENTO30TOLUHY
y 7031 55 Mr/kr macu Tina TBapuHH. be3ankanoinnuii ekctpakt G. officinalis
OTPUMYBJIM 3TiIHO MeToAMKW omumcaHoi B mareHTi (CubipHa Ta iH., 2015;
4201407978). OTpuMaHmii €KCTPAKT CTAOUTI3yBaly 3a JOMOMOTOK OIOTCHHUX
MOBEPXHEBO-aKTHBHUX PEUOBHH, SIKi CHHTE3YIOThCS MTaMOM Pseudomonas sp.
PS-17.

Jnst owiHKM aHTHTINEpnIikeMiyHOT mii 0e3anKajoifHOrO EeKCTPaKTy
G. officinalis Oyno TPOBEACHO TECT TOJCPAHTHOCTI JO DIIOKO3U. AHami3
DTIKeMIYHMX ~KPUBHX T[OKa3aB, MI0 OJHOPA30BC BBEACHHS CKCTPAKTY
G. officinalis MOKpaIIyBaJIO TOJIEPAHTHICTD JIO TIIIOKO3H Y 3JI0POBUX Ta XBOPHX
Ha I{J] TBapuH. 3a MOKa3HUKAMH IIIFOKO30TOJICPAHTHOTO TECTY PO3PaXxOBYBaJIN
IUIONIY TMiJl TNIKEMIYHUMH KPUBUMH, IO Bif0Opakae 3arajibHE MiJBHUIICHHS
KOHIICHTpAIlii TFOKO3M MICIs TIOKO3HOTO HABaHTaXKEHHsS. BCTaHOBICHO, 10
TIPY OJJTHOPA30BOMY BBe/IeHHI Oe3ankanoinHoro ekcrpakry G. officinalis nnoma
i DIiKeMiYHUMH KPUBHMH 3HIDKYBanmacs Ha 16 % y TBapHH KOHTPOJBHOI
rpynu T1a Ha 10 % y TBapuH 3 ekcriepumenTanbHuM LI, TlokazaHo 31aTHICTH
010JIOT1YHO aKTHBHUX PEUOBUH, HASBHUX Y CKJIAJl AOCIHIIKYBAHOTO EKCTPAKTY
iHTiOyBaTH aKTUBHICTH O-TJIFOKO3MJA3HU in Vitro. B OCHOBI rimormikemivHOi i
exctpakty G. officinalis € 31aTHICTh GIONOTIYHO AKTUBHHUX PEUOBUH, HASBHUX
y WOro CKJaji, HOKpaIlyBaTH TOJIEPaHTHICTD JI0 TIIIOKO3HU 3aBJISIKU 1HT1OyBaHHIO
AKTHBHOCTI O-TJIFOKO3H/Ia3H.

Herpun T., Haranescoka M., Cudbipna H.

BIUIMB JIIKAPCHKOI'O TPUBA GANODERMA LUCIDUM
(AGARICOMYCETES) HA EPUTPOILIUTHU 3A YMOB
EKCITEPUMEHTAJIBHOI'O METABOJITYHOT'O CUHJIPOMY
Jlvsiscokutl nayionanonuil ynigepcumem imeni leana Opanka
eyn. I pyuwescokoeo,4, Jlvsis, 79005, Ykpaina
e-mail: tetiana.petryn@lnu.edu.ua

Petryn T., Nagalievska M., Sybirna N. THE EFFECT OF THE GANO-
DERMA LUCIDUM (AGARICOMYCETES) ON THE ERYTHROCYTES UN-
DER EXPERIMENTAL METABOLIC SYNDROME. It was established that
the administration of the G. lucidum extract to animals with metabolic syndrome
has a positive corrective effect on the erythron system, leading to the normaliza-
tion of the number of erythrocytes and hemoglobin concentration, a decrease in
the number and daily production of reticulocytes, and an increase in the resis-
tance of erythrocyte membranes to acid hemolysis.
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Merabomiunuii cunapom (MetS) — me rpyna (akTopiB pHU3HKY, IO
30UIBIIYIOT HIMOBIPHICTP BHHUKHEHHS CEpLEBO-CYAMHHHX 3aXBOPIOBaHb Ta
IyKpOBOTro niabeTy. IHCYTiHOpE3UCTEHTHICTh 1, SIK HACIIJIOK, TilepriikeMmis,
€ OJHUMH 13 HaWBKIMBIIINX TPOBOKYIOUMX UWUHHUKIB Ui PO3BUTKY
MaTOJIOTIUYHUX CTaHiB. Y JCSIKHX JOCITIHKCHHSIX OyJI0 MPOIEMOHCTPOBAHO, IO
IHCYJTIHOPE3UCTEHTHICTh IOB’s13aHa 31 30UIBIICHHSIM KUIBKOCTI €PUTPOLUTIB,
a TpuBaJla TINEPITIKEMis NPU3BOAATH 1O CKOPOYCHHS TPHUBAJIOCTI JKUTTS
eputpouutis (Wang et al., 2021).

Jlikapcekomy rpuby Ganoderma lucidum TpuainsioTh 3HA4YHY yBary Ta
pO3MIAAAaOTh HOro SK MOTEHUIHHMH NpodiTakTHYHMN Ta JIKYBaJIbHHH 3aci0
JUISL JIIKYBaHHSI CEpLEBO-CYIUHHUX 1 METa0OJIUYHMX 3aXBOPIOBaHb Yepe3 HOro
BUPAXEHI TMONIIKEeMIYHI Ta aHTHOKCHAAHTHI BIacTHBOCTI. ToMy MeTOr0 Hamiol
poboTH OyIo TOCTIIUTH BIUTUB CyCIIeH311, OTprMaHoi 3 J1io(iTbHO BUCYIIEHOTO
BOJHOTO €KCTpakTy wmineniro rpuba G. lucidum, Ha (QyHKIIOHATBHUN CTaH
€PUTPOLHTIB 32 eKCIiepuMeHTanbpHoro MetS.

JocnimpkeHHs] TPOBOAWIN Ha OLIMX HIypax camIpix JiHil Wistar, y siKkux
innykyBanu MetS 3a nornomororo 10 %-ro po3unHy (HpyKTO3H, KU YIPOTOBK
42 ni6 TBapWUHM CIOKWBAJIM 3aMiCTh MUTHOI Bomu. TBapuH Oya0 pO3IiNCHO
Ha YOTHPH Tpynu: KOHTposbHI TBapuHH (C); TBAPHHU 3 EKCIIEPUMEHTAIHLHOIO
narosoriero (MetS); KOHTPONIBHI TBAPUHH Ta TBApUHHU 3 MetS, KM BBOIMIH
ekcTpakT Mineniro rpuda G. lucidum ((C+G) ta (MetS+G), BiAMOBIIHO).

Byno BcraHoBneHo, mo MetS xapakTepu3yeThesl MiABHIICHHIM KiJIbKOCTI
eputpouutiB Ha 14,7 % Ha (OHI 3HWKEHHS KOHIEHTpalii reMonioOiHy Ha
28,2 % y nopiBHAHO 3 KOHTposeM. OCKUIBKH BiZIOMO, IIIO TilTOKCisl CPUYUHSIE
MJABUIIEHY CEKPELil0 EpHUTPONOETHHY, BHACTIJOK YOTO ITOCHIIOETHCS
EPUTPONOEe3, MU BUPIOIMIN JOCTITUTH KUTBKICTH Ta TOOOBY MPOAYKIIiIO
peTukynonuTiB. BecTaHOBIEHO, 110 METa0OMIYHNI CHHAPOM CYIIPOBOIUKYETHCS
30UTBIICHASAM KUTBKOCTI Ta JOOOBOI MPOAYKIi PETHKYIONHMTIB y 2,5 pasa, y
MOPIBHSAHHI 3 KOHTPOJEM, HAaTOMICTh CIIOXXHBAaHHS CyclieH3ii ekcTpakty G.
lucidum 3yMOBIIOBANIO HOPMAi3alil0 KiTBKOCTI €pUTPOLMTIB, KOHIIEHTpALii
reMonIo0iHy, KiTbKOCTI Ta J00OBOI Mpoaykilii peTukyaonuTiB. Takox MetS
CYIIPOBOKYBABCS 3HIDKCHHSM CTIHKOCTI EPHUTPOLMTIB A0 il KHUCIOTHOTO
TEMOJIITHKA: KUIBbKICTh TE€MOJII30BaHHUX EPUTPOIMTIB Ha IIKy TeMoji3y Oyia
Bumor Ha 30,8 % y MOpiBHAHHI 3 KOHTPOJBHUMH TBapHHAMH, a TPUBAIICTh
reMouizy Oyna ckopodeHa 10 6,5 XB. 3a BBeZIEHHs €KCTPAKTy XBOPUM TBapUHAM
MH CIIOCTEpIrajay 3MilIeHHs IMiKy epUTPOTpaMH MpaBopyd Ta 3pOCTaHHS Hacy
reMorisy 3 6,5 xB 10 8 XB.

[lokazano, mo BBenmeHHs ekcTpakty G. lucidum tBapunam 3 MetS
Ma€ TO3WTHBHHUI KOPHUTYIOUMH e(eKT Ha CHCTEMY EpHUTpPOHY, 3yMOBIIOIOYH
HOpPMaJTi3aIliio KiIbKOCTi epUTPOLHNTIB Ta KOHIIEHTpalii reMorI00iHy, 3MEHIICHHS
KIJIBKOCTI Ta JOOOBOI ITPOIYKIIiT PETUKYJIOIHTIB 1 3pOCTaHHS CTIHKOCTI MeMOpaH
EPUTPOIHTIB 10 KHCIIOTHOTO T'eMOJTITHKA.
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3MIHU BMICTY CTABUUIBHUX METABOJIITIB OKCUY HITPOI'EHY
B ITEUIHII ITYPIB 3A EKCITEPUMEHTAJIBHOI'O METABOJITYHOI'O
CUHAPOMY TA HA ®OHI 3ACTOCYBAHHA TPYTOBUKA
JIAKOBOI'O (GANODERMA LUCIDUM (W. CURT.:FR.) P. KARST)
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Radon O., Petryn T., Nagalievska M., Sybirna N. CHANGES IN THE
CONTENT OF STABLE METABOLITES OF NITROGEN OXIDE IN THE
RATS LIVER UNDER THE EXPERIMENTAL METABOLIC SYNDROME
AND ON THE BACKGROUND OF Ganoderma lucidum (W. Curt.:Fr.) P.
Karst) USAGE. The metabolic syndrome is accompanied by an increase in the
concentration of NO> and NOs in the liver which may lead to liver dysfunction.
Administration of Ganoderma Ilucidum mushroom to animals with metabolic
syndrome for 7 days, caused a decrease in the content of NO2 and NOs  in the
liver, respectively by 24.41% and 26.73%. After longer use (14 days), a decrease
in the content of NO2  and NOs compared to animals with metabolic syndrome
was established by 34.74% and 58.74%, respectively.

OKCHIAaTHBHUH CTPEC BiIirpae KIIFOYOBY POJIb Y PO3BUTKY Ta IPOTPECYBaHHI
MeTaboJIIYHOTO CHHAPOMY. BCTaHOBIIEHO, IO Yy MAIi€HTIB, M0 CTPAXKIAIOTH HA
MeTaboIYHIH CHHAPOM CITOCTEPIraeThes IMiIBUIIeHA KOHIIEHTpaIlist OioMapkepiB
OKCHIATHBHOIO CTpPECy Ta 3HIDKEHHS AHTHOKCHUIAHTHOTO 3axHcTy. Po3BHTOK
OKCHJIATUBHOTO CTpECy MOpyY 3 HaAMIpHMM BIJKJIQJICHHSM KHUPY B TMEYiHII
MO)KE CIIPUYMHUTH PO3BUTOK CTEATO3Y, IO € TOYATKOBHM €TarlOM HEeaJIKOTOJIbHOT
JKMPOBOi XBOPOOW MEUiHKH, SIKa BBaXKAE€TbCS OIHHM 13 IEYIHKOBHUX IIPOSBIB
METa0OJIIYHOTO CHHJIPOMY. 3 OISy Ha 1€ BOKJIMBUM € OIliHKA e(eKTHBHOCTI
Tepartii MeTadoIiYHOTO CHHAPOMY B KOHTEKCTI I0CIKEHHSI aHTHOKCHAAHTHOTO
3aXMCTy KIITHH TEYiHKH. 3aXBOPIOBAHHS MEYIHKM MAalOTh BAXJIMBUII BIUIUB
Ha TOMEOCTa3 BCHOTO OpraHi3My, a XpOHIYHE 3aXBOPIOBAHHS LLOTO OPTaHy €
HEIOOIIHEHOIO TIPOOIIEMOI0 OXOPOHH 3I0POB’SI Y CBITI.

Meta po6GOTH - TOCIIANTH BILUTAB CyCIIEH311 EKCTPAKTY MIIIEeIIif0 TPYTOBUKA
nakoBoro (Ganoderma lucidum (W. Curt.:Fr.) P. Karst) Ha BMicT cTabiTbHUX
MeTaboMITIB OKCHIY HITPOTeHY B MEYiHII KOHTPOJIBHHUX TBapWH 1 TBapUH 3
eKCIIEPUMEHTAITLHUM MEeTabO0IIYHUM CHHIIPOMOM.

MeraboniuHui CHHAPOM IHAYKYBaJM [UISIXOM BHUIIOIOBAHHS TBapHH
BiAMOBiAHOT Tpynyu Brpogorxk 42 1i6 10% po3yrHOM (PYKTO3U 3aMiCTh TTUTHOT
BoaM. KOHTpOIIBbHI TBapHHM CIIOXHMBANIW CTaHAAPTHUHA KOPM JUIsl 1a00OpaTOPHUX
TBapuH 1 nuTHY Boxy. CyCHEH3il0 €KCTPakTy TPYTOBHKA JIAKOBOTO BBOJAWIN
TBapUHAM BIPOAOBK 14 1i0, 3 po3paxyrkom 1 r Ha 1 kr macu tina. Bmict NO2
iNOs BuU3HAuUa M HA OCHOBI YTBOPEHHS 3a0apBIEHOTO KOMILIEKCY B PE3YJILTATI
peaxiiii coni 1ia3oHit0, Ka yTBOPIOETHCS IpH B3aemoii NO: 3 cymbdaninaminom
B KHCJIOMY cepenoBHINi 3a HassBHOCTI N(1-HadTmn)-eTrnenaiaMminy.
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Y mypiB 3 MeraOoJiYHMM CHHAPOMOM BCTaHOBJICHO 3pPOCTaHHS
kounentpanii NO: i NOs y TkanuHax mnedinkd Ha 54,46% i 140,91%,
BiJITIOBITHO, IIOPiBHSIHO i3 KOHTPOJIEHUMH TBAPUHAMH.

[Ticnst BBeIeHHS TBapHHAMH 3 META0ONIYHHUM CHHAPOMOM TPYTOBHKA
JIAKOBOTO BOPOIOBK 7 IHiB, Oyno BUsBIeHO 3HMKeHHS BMicTy NO2 iNOs y
meqinmi Ha 24,41% i 26,73%, BiAMOBIAHO. A MICIIS TPUBAIIIIOTO 3aCTOCYBaHHS
(14 nuiB) BeranoBneHo 3umKeHHs BMicTy NO2  iNOs  MOpiBHSHO i3 TBApHHAME
i3 MmeTaboniuauM cuHApoMoM Ha 34,74% i 58,74%, BiamoBigHO.

Coxkanabcbka A., 'aukosa I'., Cudipna H.

CTAH AHTUOKCUJAHTHOI CUCTEMU Y IIEYIHIII LIIYPIB 3A YMOB
EKCITEPUMEHTAJIBHOI'O ITYKPOBOI'O AIABETY TA ITPU BBEJJEHHI
EKCTPAKTY KO3JIAAITHUKA JIIKAPCBKOI'O

Jlvgiecoruii Hayionanvruti ynisepcumem imeni leana Opanka
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Sokalska A., Hachkova H., Sybirna N. STATE OF ANTIOXIDANT
SYSTEM IN LIVER OF RATS UNDER CONDITIONS OF EXPERIMENTAL
DIABETES MELLITUS DURING CORRECTION OF GALEGA OFFICINA-
LIS EXTRACT. The effect of alkaloid-free fraction from Galega officinalis ex-
tract on the indicators of prooxidant-antioxidant balance was investigated in liver
rats under conditions of experimental diabetes mellitus. It was shown that alka-
loid-free Galega officinalis extract prevents oxidative stress development in liver
rats with streptozotocin-induced diabetes, providing antioxidant mechanisms to
protect. The revealed biological effect could be explained by the presence of bio-
logically active substances with antioxidant properties in the extract composition
(phytol, flavonoids and phenolic acids).

IopymieHHs cuHTe3y 1/a00 cexperii iHCY/IiHY a00 MOPYIICHHS Mepenadyi
IHCYJTIHOBOTO CHTHAaJy TPHU3BOJUTH JIO 3HWKEHHS IIONIMHAHHS DIIIOKO3U
TKaHHHAMH, 1 K HACIIZOK, 10 po3iamy MeTadomismy. Bizomo, mo 3anmaneHHs
Ta OKCHIATHMBHUI CTpec, IHAYyKOBaHMH TilEpIIIIKEMI€l0, 3yMOBIIIOIOTh
ypakeHHsI 6araTboX OpraHiB 1 CHCTEM OpraHi3Mmy, cepeq sSIKuX Iedinka. Bigrak,
AQHTUOKCHJAHTHA Ta NpOTH3allaJibHa Teparisi € OOIPyHTOBaHHMM  IiAXOI0M
JUIst IPO(QIIaKTUKY Ta JIIKyBaHHS CYNyTHIX 3aXBOPIOBaHb IIyKpOBOTO Jia0ery,
NPUYHHOIO IKUX € OKCHIATHBHHI CTpec. 3 OISy Ha T€, IO He BCi aHTHOKCHIAHTH
O/IHAKOBO €(EKTHBHO 3al00iraloTh PO3BUTKY OKHCHIOBAJIBHHX MOIIKOKCHB
TIEYiHKN Ta IHIIAX OPTaHiB i TKAHWH, TPHUBAE ITOITYK HOBUX aHTHOKCHIAHTIB, i
30KpeMa, IIPUPOIHOTO NOXOKESHHS.

Harypanpai pocimHHI eKCTpakTH Ta OIiONOTIYHO AaKTWBHI CIOTYKH,
BUJAUICHI 3 JIKAPCBKUX POCIMH IIATBEPOUIM CBOKO e(EeKTHBHICTH Y
npodiIaKTUIl Ta JIKyBaHHI PI3HUX MATOJIOTIH, MOB’SI3aHUX 3 OKCHAATHBHUM
ctpecom (Dedvisitsakul, 2022). Tomy wMeToro pobGotu Oyimo 3’sAcyBaTu
BIUIMB O€3aJIKajoiqHOTO eKCTpakty G. officinalis Ha MapKepHi MOKAa3HUKH
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OKCHJIATUBHOTO CTpeCy y TMeyiHIi IIypiB 3a YMOB €KCIEPHUMEHTaJIbHOTO
mykpooro miadety (ELL).

EI/1 innyKyBaay BHYTPIIIHLOOYEPEBEHHUM BBEJICHHSIM CTPENITO30TOLUHY
(5,5mr/100r macu Tina). bezankanoinnuii ekcrpaxt G. officinalis, crabinizoBaHnit
3a JIOTIOMOTOI0 OIOreHHHMX TIOBEPXHEBO-aKTHBHUX PEYOBHH PAaMHOJIMIIHOT
MIPUPOIH, SKI CHHTE3YIOThCS ImTamoM Pseudomonas sp. (PS-17), BBoanmmm
TBapuHaM per os y 103i 0,6 T/Kr MacH Tiia BIPOIOBK YOTHPHAAUATH 1i0.

BceraHOBNEHO TOpPYMIEHHS OKHMCHIOBAJBHOTO TOMEOCTa3zy y MEdiHIi
IIypiB 32 YMOB CTPENTO30TOMH-IHAYKOBAHOTO /1iabeTy, 10 CYIPOBOIKYBAJIOCS
HakonuueHHSIM  TBK-O3WTHMBHMX  TNPOAYKTIB, 3HIKCHHSAM  AaKTHBHOCTI
CYIEpOKCHANCMYTa3u 1 Karanasu (Ha 13 Ta 16,7 %, BigmoBimHo) Ta
BMICTY BigHOBJIEHOTo miyTariony (Ha 17,5 %) HOpIBHSIHO 3 KOHTPOJEM.
Beenenns OesanmkanoinHoro ekctpakty G. officinalis tBapunam 3 ELJ]
CIPUSIIO TPHUTHIYEHHIO TMPOIECIB JIMOMEPOKCHIAIT MEMOpaH TemaToIHTIB,
aKTHBalii KaTaja3sy Ta iCTOTHO HE BIUIMBAJIO Ha BMICT HE(EpPMEHTATHBHOIO
AQHTUOKCHJAHTY — BIJHOBICHOro miyTariony. OTpuMaHi pe3yabTaTé
MATBEP/KYIOTh aHTHOKCHAAHTHY Jil0 IbOTO eKcTpakTy 3a ymoB EIJI.
Busenennii 6iomoriyanii e()eKT MOKHA TOSICHATH HAsIBHICTIO y CKIIA1 €KCTPAKTy
010JIOTIYHO aKTHBHUX PEUOBHH 3 AaHTHOKCHAAHTHHMHU BIACTHBOCTAMHU ((hiTod,
(maBoHOIIM Ta (PEHOTBHI KHCIOTH).

Crenanwk C., [lerpun T., Haranescska M., Cubipna H.

BIIJIB TPYTOBKA JIAKOBOI'O (GANODERMA LUCIDUM
(W. CURT.:FR.) P. KARST) HA BMICT CTABIJIbHUX METABOJIITIB
OKCUAY HITPOT'EHY B EPUTPOLIMTAX TBAPUH
3 METABOJITYHUM CUH/IPOMOM
Jvgiscokuii Hayionanvhui ynisepcumem imen leana Opanka
syn. I pywescokozo,4, m. Jlvsis, 79005, Ykpaina
e-mail: sophiastepanyuk47@gmail.com
Stepaniuk S.. Petryn T., Nagalievska M., Sybirna N. INFLUENCE OF

GANODERMA LUCIDUM (W. CURT.:FR.) P. KARST ON THE CONTENT
OF STABLE METABOLITES OF NITRIC OXIDE IN ERYTHROCYTES OF
ANIMALS WITH METABOLIC SYNDROME. Metabolic syndrome was ac-
companied by an increase in the content of nitrates by 21%, and nitrites by 4%,
relative to control values. The administration of the medicinal mushroom extract
caused the normalization of the studied parameters. Against the background of
the use of the studied extract, a decrease in nitrate content by 17% and nitrite
content by 4% was established, compared to animals with metabolic syndrome.

Mertabomiunuii cuagpom (MetS) — 1e mepenmiaOeTHYHUIA CTaH, KU
BKIIIOYae B ceOe TiNepToHilo, IEHTpalbHe OKHUPIHHS (BiAKIATaHHS XHPOBOI
KJIITKOBUHM B a0JOMIHAJIBHIM JUISHII), 1HCYJIHOPE3UCTEHTHICTD | arepOreHHy
qucninigemito. HaamipHe yTBopeHHS akTMBHUX (popM OKCHUTEHY TaKOX 4acTo
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ACOIIIOI0Th 3 METa0OMIYHUM CHHIPOMOM. AKTHBHI (popMu OKCUTEHY MOXKYTh
IHIYKyBaTH PE3UCTEHTHICTh A0 IHCYNiHY, IO € HEBiJ'€MHOIO CKJIaJ0BOIO
nporpecyBanHsi MeradosiyHoro cunapomy. Okcun Hirporeny (NO) Binirpae
Ba)XJIMBY POJIb SIK Ba30AMJIaTaTOP, BA30IIPOTEKTOP, OPOHXOAMIATATOP 1 MEAiaTop
3ananeHHs. Busnadenns Bmicty crabinmbanx MetabomiTiB NO — HITpHUTIB/HITpaTiB
4acTO BUKOPUCTOBYIOTH JIIsI MOHITOPHHTY CTaHY 37I0pOB’sl ITAILli€HTIB 13 CEpIIEBO-
CYIMHHHMH 3aXBOPIOBaHHAMH. OLiHKA BMICTY CTa0UTEHUX METabOIITIB OKCHUIY
HitporeHy € mepcreKTHBHHM HampsSIMKOM y KIIHIYHIA MiaTHOCTHIN Pi3HUX
MIATOJIOTIYHMX CTaHIB Ta OIiHIII eheKTUBHOCTI iXHBOI Tepamii. bararoobimsroanm
HaTpsAMKOM Tepamii MeTabONiYHOTO CHHAPOMY € 3aCTOCYBaHHS MEIUIHUX
rpu0iB, cepel SIKUX 0COOIMBO MEPCIIEKTUBHUM € TPYTOBHUK JakoBuit (Ganoderma
lucidum (W. Curt.:Fr.) P. Karst). Benuka KiTbKicTh €KCIICPUMEHTATIBHUX TaHUX
CBIIYMTH TpO Te, 110 (hapmakosoriuHa akTuBHICTH G. [ucidum moB’si3aHa 3
AQHTUOKCHJAHTHOIO aKTHBHICTIO.

Mertoro poboTH Oyn0 MOCHIAWTH BIUIMB EKCTpakTy rpuda Ganoderma
lucidum Ha BMICT HITpaTiB i HITPUTIB B €pPUTPOLUTAX IIypiB y HOpPMI Ta Ha
MOJIEITi eKCTIepUMEeHTaEHOTO MetS.

JocnimKkeHHs IpoBOAMIM Ha OLMHX IMypax camimsx JiHii Wistar, y sSKux
iHxyKyBamu MetS 3a momomororo 10 %-ro pozunHy (HpyKTO3H, SIKUI YIPOTOBK
42 nmi6 TBapUHM CIIOKWBAJIM 3aMiCTh MUTHOI Bomu. TBapuH OyJI0 pO3IINICHO
Ha YOTHPH TIpPYNH: KOHTPOJbHI TBAPHHUW; TBApUHU 3 EKCIIEPUMEHTAIBHUM
METa0OJIIYHUM CHHAPOMOM; KOHTPOJIbHI TBAPHHU Ta TBAPHHU 3 METa0OIIYHUM
CHHJIPOMOM, SIKHM BBOJIFTH €KCTPAKT Mitenito rpuba G. lucidum.

MetS cynpoBomKyBaBcs 3pOCTaHHSAM BMICTY HiTpariB Ha 21% Ta HITpHUTIB
Ha 4 %, MO0A0 KOHTPOJIBHHUX 3HAYCHb. BBEIEHHS €KCTPAaKTy MEAWIHOTO Ipubda
CYIIPOBOKYBAJIOCS HOPMATi3alli€lo JOCHIPKyBaHUX MOKa3HuKiB. Ha ¢oHi
3aCTOCYBaHHS JIOCIIKYBAHOTO EKCTPAKTYy 32 YMOB METAa0OJIYHOTO CHHAPOMY
0yJ10 BCTAaHOBIICHO 3HIDKEHHS BMICTY HiTpariB Ha 17 % Ta HiTpuTiB Ha 4 %, 1110710
TBapuH 3 MetS. MoXHa NPHUITyCTUTH, 10 BCTAHOBJICHUH €(peKT 00yMOBIECHUH
HasBHICTIO y ckimami G. lucidum Takux KOMITOHEHTIB SK TIONicaXapwy,
TPUTEPIICHH, (PIABOHOIAM Ta MNENIWAOTIIKAHU, SKi TPOSBISAIOTE BUPAXKECHY
AHTHOKCHJIAHTHY JifO0.

Mynapcbka O.', Cracuk O. B, Cracuk O. I'."?

BIUIUB PEKOMBIHAHTHOI'O AJIb®A-CUHYKJIEIHY HA
UYTJMBICTD KJIIITUH APDKIXKIB OGATAEA POLYMORPHA 10O
HAJJJINIIKY IOHIB Mn?*
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Shuparska O.,! Stasyk O.V.2., Stasyk O.G.2. EFFECT OF RECOM-
BINANT ALPHA-SYNUCLEIN ON THE SENSITIVITY OF YEAST CELLS
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OGATAEA POLYMORPHA TO EXCESS OF Mn?" IONS. The purpose of our
study was to evaluate the effects of excess manganese ions on the viability and
catalase in Ogataea polymorpha cells expressing human neuronal alpha-synu-
clein. It was shown that increasing of Mn?*" concentrations in the culture medium
reduced biomass growth in the wild-type strain compared to the NCYC495/SN-
CA-GFP model strain, which exhibited less toxicity from Mn** ions. The results
suggest o-synuclein’s protective role and potential as a manganese ion chelator.

XBopoba Ilapkincona (XII) — zapyre 3a NOIMIMPEHICTIO XpOHIYHE
HeHposiereHepaTuBHE 3aXBOPIOBAHHS, K€ XapaKTEPU3YETHCS IOSBOIO TIJIELh
Jlesi3 arperoBanuM anbga-cunykieinom (Huang etal., 2022). Anbda-cunykieis,
LUTOIUIA3MaTHYHUNA OUTOK, IO MICTHThCS B NPECHHANTHYHUX HEPBOBUX
3aKiHYEeHHSX, Oepe yJacTh y BUBUIBHEHHI HeHpoMeniaropiB i 6ararboX iHIIHX
mporecax MeMOpaHHOTO TpaHcHopTy. EmiieMionoriuni JOCHiPKeHHST BUSBAIN
icHyBaHHs Koperrmii Mixk XII Ta BIUIMBOM TepOiIUIiB/IECTUIHIIB 1 BaXKKUX
MeTaJiB Ha JIoACchkui opranizm (Miah et al., 2020). Manran — eceHuiabHAN
MeTa, skuii Oepe yuacTs y Oararbox (izionmoriunmx mpouecax (Pfalzer et al.,
2017), mpoTe MOpYyIIEHHS TOMEOCTa3y MaHTraHy, 30KpeMa, HaaMipHUI HOro
BIUTMB KOPEITIOE 3 MiIBUIICHHAM pu3uKy po3BuTKy XII (Miah et al., 2020).

Mera gociiKeHHs IoJIsraia B OLliHITI BIUIMBY Ha/UTHIIIKY i0HiB MaHrany Ha
KHUTTE3ATHICTD KIIITHH 1 aKTHBHOCTI KaTajasH B KiliTuHax Ogataea polymorpha,
SIKI eKCIIPECYIOTh PO3YMHHUN HEHpOHAIBHUN O1IOK JIIOMMHN anb(ha-CHHYKIICIH.
Anaii3 JKATTE3aTHOCTI KINTHH 3a BIUIMBY Di3HMX KoHUeHTpamin MnCl
3IMCHIOBATIM 3a JTAHUMH IIBHJIKOCTI POCTY MOAENBHOTO IITaMy Ta KiJIbKICTIO
MEPTBHX KIIITHH 3 BUKOPHUCTAHHSAM (IFOOPECIIEHTHOTO OapBHUKA — OPOMUCTOTO
erupito (EtBr). [lerexuito anbga-cCHHYKIICIHY, KOH IOTOBAaHOTO 31 3€JICHUM
¢moopectienTHIM Oinmkom (GFP), 3aificHroBanm mMetonoM (hIF0OpeceHTHOTO
anamizy. Lluro3onpHi akTuBHI (popMu OKCHTeHy BHSBISUIM 3 BHKOPHCTaHHSIM
muxsopdiroopeciein-nianerary (DCF-DA).

BcTaHoBIeHO, 10 31 301UTBIICHHSIM KOHIEHTpaLil i0HIB Mn*" y cepenoBHIi
KyJIBTHBYBaHHS, NpUpIcT Oiomacu mramy aukoro tumy NCYC495 pr Oys
3HAYHO HIKYUM, TOPiBHIOOUH 3 MopenbHuM mramoM NCYC495/SNCA-GFP,
B SIKOTO TOKCHYHHH BIUTMB i0HIB Mn?* OyB MeHIII BUpakeHHM. BiZcOTOK KITITHH,
y sxkux EtBr 3B’ssyBascs 3 JIHK, cyrreBo Hmxumii y NCYC495/SNCA-GFP
MTOPIBHIOIOUH 31 MITaMOM JIMKOTO THIy. Pe3ynbratn BKa3yloTh Ha MPOTEKTOPHY
ponb anmb(a-CHHYKJIEIHy Yy BIDKHBAaHHI KIITHH 1 HOTO BJIAaCTHBOCTI, SK
MOTEHIIITHOTO Xenaropa ioHiB MaHraHy. AKTUBHICTb KaTaslasH, sIK MApKEPHOTO
(epMeHTa CHCTEMH aHTHOKCHIAHTHOTO 33aXHCTY, Y MOJGNBHOTO ITaMy Ha 24
rOJ KyJIbTHBYBAHHS B CEpPEHOBHINI 3 HAIJIMIIKOM ioHIB Mn?' Oynma BHIIOM,
TTOPIBHIOIOUH 31 IITAaMOM JIMKOTO THILY, IpoTe Ha 48 Tox aKTUBHICTH (hepMeHTY
sHmKyBanacs. 3a gomomoroto DCF-DA Oyno BUSBIICHO, IO 3a ITiIBHIICHUX
KOHILICHTpALiid eK30reHHOro Mn?* y KIITHHaX JUKOrO THITY Ta MOJACIHHOIO
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mramiB BMict ADPO 36inbmryBaBcs. [Ipore Take 3pocranus piBHI ADO He
MPU3BOAMIIO IO arperamii reTeposoridyHoro ajibda-cuHykiIeiHy B KIITHHaX
mozaenbHoro mramy NCYC495/SNCA-GFP.

Takum uynMHOM, ioHM MaHrany y HaJUIMIIKY HE 3YMOBIIOBAIH
LUTOTOKCHYHOTO €()eKTy, HEe BHKIHKAJIM arperaunii pekoMOiHAaHTHOTO ab(a-
CHHYKJIETHY Ta He MPHU3BOMIIH JI0 3HAYHOI 3aru0elti KIIITHH MOJIEJIBHOTO ITaMy
3 KOHCTUTYTHBHOIO €KCIIpeci€ro anb(da-CHHYKIIEiHY, a caM JIIOICBKUI OUIoK 3a
TaKUX YMOB (pyHKILIOHYBaB SIK IUTONIPOTEKTOP.
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According to the data of the World Health Organization, diabetes mellitus
(DM) is a chronic metabolic disease, which is characterized by the increased
glucose level in blood. The International Diabetes Federation notes that 463
million people suffer from DM, and by 2045 this number may reach 700 million
(Galicia-Garcia, 2020).

Scientists from all over the world are looking for substances with
hypoglycemic activities that can be used as a basis for diabetes-correcting
drugs. Researchers focus their attention on the natural compounds, which rarely
have side effects on the organism, while their therapeutic effect is not inferior
to artificially synthesized drugs. Among such natural compounds, polyphenols
occupy an important place. A huge amount of these compounds is contained in
grape, especially in grape’s skin and seeds (Elejalde, 2021; Sabadashka, 2021).

The aim of our research was to study the hypoglycemic effect of grape
pomace extract rich in a natural complex of polyphenols (NCP extract) and the
impact of this extract on lipid profile in blood plasma under type 1 DM in rats.

We indicated increased indexes of the area under the glycemic curves
(AUCglu) both after glucose, and starch loading. Hyperglycemia leads to
increased non-enzymatic attachment of glucose and other carbohydrates to
proteins, and the total level of advanced glycation end products (AGEs), in
particular fructosamine, increases in the blood plasma. An increase in the total
content of AGESs in pancreatic cells has also been established under DM. Besides
that, the state of dyslipidemia under the conditions of DM was established, in
particular, an increase in the concentration of triglycerides and cholesterol, as
well as a decrease in the concentration of high density lipoproteins (HDL) and
paraoxonase activity in the blood plasma of rats.

The hypoglycemic activity of the NCP extract was confirmed by a decrease
in the concentration of glucose, area under the glycemic curves both after glucose,
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and starch load after treating rats with DM for 14 days with the studied extract. It
was found that treating of rats with NCP extract contributed to the normalization
of the fructosamine concentration and the total level of AGEs in pancreatic cells
under DM, which also indicates the hypoglycemic properties of the studied
extract. The NCP extract administration contributed to the normalization of the
blood plasma lipid profile of rats with diabetes.

The obtained results confirm positive impact of grape pomace extract rich
in a natural complex of polyphenols under the conditions of diabetes-induced
hyperglycemia and dyslipidemia. Hence, the positive effect of grape pomace
extract rich in a natural complex of polyphenols on carbohydrate and lipid
metabolism under the experimental DM confirm that studied extract is able
to serve as a potential basis for new drugs that would be used in the complex
therapy of DM.
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CEREBRAL CORTEX OF MICE
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Obesity is a complex chronic disorder characterized by overweight due to
fat accumulation. Accumulation of fats may promote inflammation and oxidative
stress. Obesity can be modelled in rodents by giving them cafeteria diet consist
of tasty and highly palatable food, which is consumed at over an average level.
In the current study, we used the cafeteria diet (CD) to induce obesity in mice.
Alpha-ketoglutarate (AKG), an intermediate in many metabolic pathways,
has shown to activate AMP-activated protein kinase (AMPK) and autophagy,
which can detain accumulation of metabolic stores, including fats and glycogen.
Therefore, the aim of our work was to test whether cafeteria diet leads to the
development of obesity-associated oxidative stress in the cerebral cortex of
mice. We also tested whether exogenous AKG relieves or aggravates oxidative
stress and whether it affects the expression of genes involved in autophagy in the
cerebral cortex of mice.

Female mice of the C57BL/6J line were used in the study. The mice were
divided into four groups, which were kept on different diets for 12 weeks. The
control group consumed a standard chow and drinking water. The cafeteria diet
(CD) group could choose between the cafeteria diet and the standard chow. The
AKG group consumed the standard chow, but from week 9 of the experiment
these mice drank water with 1% AKG. The mice of CD+AKG group were let to
choose cafeteria diet or the standard food, and from week 9 of the experiment
these mice drank water with 1% AKG instead of water.
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Mice of the CD group consumed 27% less total food compared to the
control group of mice, which consumed only the standard chow. The CD group
preferred to eat 93% of the cafeteria diet and only 7% of the standard chow.
Despite the CD mice consumed less food, the number of kilocalories (kcal)
consumed per mouse per day did not differ significantly between the two groups:
control mice consumed 13.5+0.3 kcal/mouse/day, whereas the cafeteria group
consumed 13.240.2 kcal/mouse/day. The content of visceral fat in the body of
mice that consumed the cafeteria diet was 4.8-fold higher than in the control
group. However, there was no significant difference in the amount of visceral
fat between the control and the mice fed AKG and CD+AKG diets. Activity
of glucose-6-phosphate dehydrogenase in the cerebral cortex was lower in the
mice fed CD, AKG and CD+AKG diets by 34%, 44% and 38%, compared to
the control group, respectively. However, the diets did not influence activities
of such antioxidant and related enzymes as glutathione peroxidase, glutathione
S-transferase, and NAD(P)H:quinone oxidoreductase. Mice that consumed AKG
had higher expression of genes coding autophagy-related proteins. Relative
mRNA levels of BNIP3, TFEB, DDIT3, ATG5, BECNI, and SOSTM1 genes
were 2.1-, 3.4-, 2.5-, 1.6-, 2.1-, and 2.5-fold higher, respectively, in the cerebral
cortex of AKG group compared to the control group. In the CD+AKG mice, the
mRNA levels of BNIP3 and TFEB genes did not differ from the control group,
but were lower by 55% and 46%, respectively, than in AKG-treated mice. Also,
the mRNA levels of BNIP3 and TFEB genes in CD mice did not differ from the
control values. This indicates that the CD prevents activation of autophagy by
AKG. Mice of the CD group had a 46% lower mRNA level of the ATGS5 gene
compared to the control group. However, mice of the CD+AKG group had a 2.5-
fold higher mRNA level of the ATGS gene compared to the CD group.

Thus, consumption of the cafeteria diet led to an increase in the amount of
visceral fat in mice. This increase was corrected by the presence of AKG in diet.
All experimental diets (CD, AKG and CD+AKG) resulted in a lower activity of
glucose-6-phosphate dehydrogenase. The supplementation of standard diet with
AKG increased the expression of genes involved in autophagy, and this increase
was cancelled in CD+AKG group.

The work was supported by the National Research Foundation of Ukraine
(#2020.02/0118).
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The immune system plays an important role in the pathogenesis of diabetes
mellitus. Patients with diabetes have an increased frequency of infectious
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diseases. Factor that cause susceptibility to infections in patients with diabetes
is impaired leukocyte function. It was found that in rats with streptozotocin-
induced diabetes mellitus the number of lymphocytes increased, and the number
of segmented and band neutrophils, and monocytes decreased when compared to
control. When the grape pomace extract is administered to animals with diabetes
the number of lymphocytes decreased, while the number of neutrophils and
monocytes increased compared to diabetes.

The content of the products of carbonyl modification of proteins and TBA-
reactive products are biochemical markers of oxidative stress as they arise from
the increased production of reactive oxygen and other species.

The results show an increase in the content of carbonyl modification of
proteins and TBA-reactive products in leukocytes of peripheral blood of rats
with diabetes compared to control. When the extract is administrated to animals
with diabetes, the content of carbonyl derivatives of proteins and the content of
TBA-reactive products decrease in leukocytes to normal range.

Inasmuch phagocytosis is a process that enables cellular ingestion and
clearance of microbes, and dead cells, it is supposed to be an essential component
of tissue homeostasis and the innate immune response. Phagocytic activity of
leukocytes in rats with diabetes mellitus is reduced compared to control. This
was manifested in a decrease in the number of immunocompetent cells that
entered phagocytosis and the number of absorbed objects of phagocytosis by
one phagocyte. Even additional stimulation of cells with tripeptide fMLP do
not lead to activation of phagocytosis in the case of diabetes. When the extract
was administered to animals with diabetes, the number of activated phagocytes
increased without and with the adding of fMLP, compared to diabetes. However,
no significant changes in the number of absorbed microorganisms were found in
all experimental groups without the addition of fMLP.

The functional state of leukocytes was also assessed by detecting cationic
lysosomal proteins which are the powerful antimicrobial factors. Under the
conditions of diabetes mellitus, the content of cationic proteins in leukocytes
decreases compared to control without and even with the pre-incubation with
fMLP. When the expract is administered to rats with diabetes mellitus for 14
days, a restoration of the number of cationic proteins in all groups is detected.

The results indicate that grape pomace extract, rich in polyphenolic
complex, exhibit antioxidant and immunomodulatory effects in the case of
disorders associated with diabetes mellitus.
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The Mute swan (Cygnus olor) is the subject of ecological and physiological
research (Gayetetal.,2013; Mietal., 2023). Wintering populations of Mute swans
in coastal areas, such as those in northern Poland, face unique environmental
challenges that may affect their health and biological processes (Tkachenko et
al., 2021; Kurhaluk and Tkachenko, 2022; Kurhaluk et al., 2022). Understanding
the relationship between elemental levels and antioxidant defences in Mute
swans is crucial for assessing their physiological status and susceptibility to
environmental stressors (Beyer and Day 2004; Dolka et al., 2014; Kucharska et
al., 2019, 2022). Elements play essential roles in biological processes, acting as
cofactors for enzymes and participating in cellular functions. However, excessive
accumulation of certain elements can lead to oxidative stress, disrupting
antioxidant defences and compromising cellular integrity (Valko et al., 2005;
Paithankar et al., 2021). Age, sex and habitat are factors known to influence
elemental levels and antioxidant defences in avian species (Dolka et al., 2014;
Kurhaluk and Tkachenko, 2022). As Mute swans age, changes in metabolism
and exposure to environmental pollutants may alter elemental concentrations and
antioxidant capacity (Kurhaluk and Tkachenko, 2022; Kurhaluk et al., 2022). Sex
differences in physiology and behaviour may also influence these parameters,
while habitat characteristics such as water quality and food availability may
further modulate oxidative stress responses (Tkachenko et al., 2021; Kurhaluk
and Tkachenko, 2022).

In this study, we investigate the relationship between elemental levels
and antioxidant defences with age, sex and habitat in a wintering population of
Mute swans living in coastal areas of northern Poland. By analysing elemental
concentrations in the soil of the birds’ habitat, comparing these results with
metal contents in the birds’ feathers, and assessing antioxidant enzyme activities
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[superoxide dismutase (SOD), catalase (CAT), glutathione reductase (GR) and
glutathione peroxidase (GPx) activities and total antioxidant status (TAS)], we
aim to elucidate how environmental factors and intrinsic characteristics influence
the oxidative status of Mute swans in this region.

The experiments were carried out in accordance with European
Commission guidelines and current Polish legislation, and were approved
by the General Directorate for Environmental Protection (permit DOP-oz.
6401.03.278.2012.km). The study was carried out in Stupsk and the Gulf of
Gdansk on the southern coast of the Baltic Sea on the urban beaches of two
neighbouring cities in northern Poland, i.e. Sopot and Gdynia. We analysed two
age groups: juveniles (before the third year of life) and adults (older than three
years), as the Mute swan does not start breeding until the third or fourth year
of life (Coleman and Coleman, 2001). The group in Stupsk included 10 male
juveniles, 12 male adults, 10 female juveniles and 9 female adults. In Gdynia,
12 male juveniles, 18 male adults, 14 female juveniles and 12 female adults
were studied. The Sopot group consisted of 10 male juveniles, 17 male adults,
14 female juveniles and 13 female adults. A total of 151 birds were sampled for
feathers and blood. All necessary biometric measurements were taken according
to a methodology or standard procedures used in bird ringing stations and
developed for studies of Mute swans (Mathiasson, 2005). The birds were in good
physiological condition, with body masses ranging from 7.32-11.23 kg (females)
and 7.92-11.96 kg (males), and no individual exhibited pathological conditions
or diseases. A detailed description of the procedures used to assess the health
and condition of the study birds, their age and sex, as well as blood sampling
for further biochemical tests to determine antioxidant status, has already been
described by the authors in the paper (Kurhaluk and Tkachenko, 2022).

The concentrations of chemical elements in the feather and soil samples
were determined using an X-ray fluorescence (XRF) analyser at the Department
of Physics, Pomeranian University in Stupsk (Poland). The XRF analyser (model
Sci Sps X-200 from Sci Sps, Inc.) was used to determine the concentrations
of chemical elements in the samples. The Randox kit method (RANSOD, Cat.
N SD 125, Randox Laboratories Limited, UK) proposed by Woolliams et al.
(1983) and Suttle and McMurray (1983) was used for SOD activity. The results
were calculated and expressed as U per mL. Catalase activity was determined
according to the method proposed by Koroliuk et al. (1988) by measuring the
reduction of H O, in the reaction mixture. One unit of CAT activity was defined
as the amount of enzyme required to degrade 1 pmol H,O, per minute per mL.
The Glut Red Assay Kit (RX Monza, GR 2368, Randox Laboratories Limited,
UK) was used for total GR activity. Initial absorbance results are expressed in
U per mL. Glutathione peroxidase (GPx) activity was measured in whole blood
by the standard method using a Ransel Glutathione Peroxidase Assay Kit (RX
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Monza, RS 504, Randox Laboratories Limited, UK). The decrease in absorbance
at 340 nm was measured on the Rx Monza analyser in a 1 cm cuvette light path
at +37°C and expressed as U per mL. A total antioxidant status (TAS) assay kit
(Randox, Cat. N NX 2332, Randox Laboratories Limited, UK) was used for
these assays. TAS was approximated using a 2,2’-azino di[3-ethylbenzthiazoline
sulphonate] assay. Results were calculated and expressed as umol per mL.

Basic statistical analysis (significance of regression slopes, analysis of
variance for significance) was performed using the STATISTICA 13.3 package
(TIBCO Software Inc., USA). The data were tested for homogeneity of variance
using Levene’s test for equality of error variances. Normality was tested using
the Kolmogorov-Smirnov test. Results are expressed as mean + S.D. Significant
differences between means were determined using a multiple range test at
min. P<0.05. Non-normally distributed data were logarithmically transformed.
Student t-tests with 95% confidence intervals (o = 0.05) were used to determine
the significance of differences between element concentrations in the different
types of regions and the significance of differences in element levels in soil,
feathers from the different regions and oxidative stress data. Arithmetic means
of element concentrations were estimated using three-way ANOVA. The use of
multivariate significance tests of the main effects (environmental type, age, sex
and their combined effects) allowed the determination of statistically significant
relationships for all three values. To describe the full model, we used the multiple
correlation coefficients (R), the coefficient of determination (R?) and its corrected
form reduced by random errors (R? adjusted) in the data analysis. We used the SS
test to describe the proportion of all analysed parameters and the F test to assess
significance (Stanisz, 2006, 2007).

Basic statistical analysis (analysis of variance for significance between
localities) of the metal content in the soils of the studied areas (Stupsk, Gdynia
and Sopot) differed significantly, with statistical significance (p = 0.000) for the
following metals Al, Si, Ti, Mn, Fe, Cu, Zn, Zr, Rh and Ru. This allows these sites
to be classified as areas with different levels of contamination. In the soil samples
(g/kg) from Stupsk, the levels of Al, Si, Ti, Mn, Fe, Cu and Zn were statistically
significantly different (p = 0.000) compared to the values from Gdynia and Sopot.
The levels of Rh and Ru were statistically significantly different in the three
investigated areas. The level of Zr was statistically significantly different only in
the samples from Gdynia and Sopot. It was noted that our study does not confirm
the differences in the levels of Ni, Pb and Pd. The analysis of metal contents
in the soils of the Mute swan habitats showed different results. Therefore, we
assumed that there were changes in the bioaccumulation of metals in the birds’
organism caused by migration processes.

We showed a statistically significant difference in the level of SOD activity
by the ANOVA variations test (F =14.73, p=10.000). We showed a maximum

11.139
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level of SOD activity in adult males from Stupsk (793.15 + 178.05 U-mL™") and
a minimum — in adult females from Sopot (318.22 + 79.58 U-mL™"). Statistical
variability using the ANOVA test was similar in value to the variability test of
SOD activity distribution and was (F, ., = 12.98, p = 0.000). Adult males from
Gdynia had the lowest level of CAT activity among the birds studied, while the
same group from Stupsk had the highest activity of this enzyme. GR activity in
birds from Stupsk was significantly higher in adults than in juveniles, and this
trend was maintained in relays of males of different ages, as well as in females.
Similar trends were not observed in birds from Gdynia and Sopot. We observed
the maximum GR activity in adult males (183.79 + 33.11 U-mL"") and adult
females (213.03 + 28.91 U'mL") from Shupsk; the minimum values of GR
activity were observed in juvenile males from Stupsk (49.63 + 6.65 U-mL™").
The trend of GPx activity in most cases showed a statistically increasing trend
with age, as can be demonstrated by the example of females of different ages
(juveniles, adults) from Gdynia. The lowest level of GPx activity was observed
in juvenile females from Gdynia. The highest level of GPx activity was found
in adult birds from Stupsk with values ranging from (92.66 + 13.79 U-mL™") to
(95.96 = 13.02 U'-mL") and in adult males from Sopot with values of (85.34 +
10.07 U'mL™"). The ANOVA test for GR activity was as follows F, . = 31.61
(p = 0.000) and for GPx activity was statistically significant but lower (F, . =
8.06, p = 0.000). A study of total antioxidant status (TAS) showed that this
parameter varied according to the age and sex of the birds and the location of the
Mute swan populations. A significant decrease in TAS was observed in juveniles,
i.e. adult Mute swans between Stupsk and Sopot. It is possible that these effects
of environmental stress interact with the increasing age of the birds and cause a
decrease in the TAS value of wild organisms in our study.

In conclusion, the analysis of the metal content in the soil, the dependence
of their levels in the feathers of the birds and the functioning of the antioxidant
defence system in the blood of Mute swans show the dependence of these
parameters on both the habitat of the birds and their age and sex. The statistical
analysis of a complete model in the current study of the functioning of birds in
different anthropogenically modified environments, taking into account their sex
and age, was carried out on the sum of squares (SS-test) of all the biomarkers of
antioxidant defences, regarding the residual values of the data, and allowed us
to present these dependencies as follows. The activity of antioxidant enzymes
and TAS values in these relationships were as follows: GR (68.18%) > SOD
(50.17%) > CAT (46.76%) > GPx (34.11%) and TAC (11.22%).

Our results revealed age-related differences in elemental levels and
antioxidant defences in Mute swans, reflecting changes in metabolism and
exposure to environmental stressors over the lifespan. Understanding these
age-related patterns enhances our ability to assess the health and resilience of
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Mute swan populations over time. Sex differences in elemental metabolism
and antioxidant capacity highlight the importance of considering intrinsic
factors in avian physiology. These sex-specific responses may reflect different
roles in reproduction, foraging behaviour and susceptibility to environmental
contaminants. The influence of habitat characteristics, such as water quality
and food availability, on elemental levels and antioxidant defences underlines
the link between environmental factors and avian health. Habitat management
strategies aimed at maintaining water quality and biodiversity are essential to
support the physiological well-being of Mute Swans and other waterfowl species.
Further research is needed to elucidate the mechanisms underlying the observed
relationships between elemental levels, antioxidant defences and environmental
factors in Mute swans. Longitudinal studies involving larger geographical scales
and comprehensive environmental assessments will improve our understanding
of the adaptive strategies used by waterbirds in response to changing habitats and
anthropogenic pressures.

The study had the support of the Pomeranian University in Stupsk (Poland).
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The Great tit (Parus major Linnaeus, 1758) is a widespread passerine
known for its adaptability to a variety of habitats, including urban, industrial
and agricultural landscapes (Hermer et al., 2021; Pacioni et al., 2023). However,
exposure to environmental contaminants in these anthropogenically altered
environments may pose risks to the health and fitness of birds (Salmoén et al., 2016;
Grunst et al., 2019; Sinkovics et al., 2021). Lysosomal enzyme activity serves as
a sensitive biomarker to assess cellular health and responses to environmental
stressors in birds (Kurhaluk et al., 2022). Industrial and agricultural activities
in the Inowroctaw region, located in the central part of northern Poland, may
introduce pollutants into the environment, potentially affecting the physiology of
great tits living in these areas (Koim-Puchowska et al., 2020). Lysosomal enzymes
play an essential role in cellular homeostasis, degradation of cellular waste and
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defence against oxidative stress. Changes in lysosomal enzyme activity may
indicate cellular dysfunction and oxidative damage induced by environmental
pollutants (Benkoel et al., 2000; DZzugan and Lis, 2016). Understanding the effects
of industrial and agricultural activities on lysosomal enzyme activity in the muscle
tissue of great tits provides insights into the physiological responses of these birds
to environmental stressors. By assessing lysosomal enzyme activity in birds from
different habitats, we can evaluate the potential effects of pollution on cellular
health and organismal fitness (Kurhaluk et al., 2022). In this study, we investigate
lysosomal enzyme activity in skeletal muscle tissue of wild great tit (Parus major)
nestlings in environments with different levels of anthropogenic pressure, such
as sodium industry and agriculture in the Inowroctaw Ecological Hazard Region
(central part of northern Poland). By comparing enzyme activity levels between
birds from different habitats, we aimed to elucidate the influence of environmental
pollution on lysosomal function and cellular health in avian populations.

Inowroctaw County in the northern part of central Poland is called
the Inowroctaw Ecological Hazard Region. The Kuyavian salt deposits and
hydrostatic-pressure salt ponds are widely used in spas, health resorts, and
the sodium and salt industry. They are located near Ciechocinek, Wioctawek,
Stonsk, Aleksandrow Kujawski, Inowroctaw, Janiszewo and Solec Kujawski.
Salt and sodium mining and processing have left their mark on the Kujawy
region to such an extent that the natural environment has been significantly
damaged. The leading producers of soda are the chemical plant “Soda-Matwy” in
Inowroctaw and the soda plant “Janikosoda” in Janikowo. This industry supplies
soda, precipitated carbonate, calcium chloride and calcium dehydrate, while
contributing to irreversible changes in the natural environment, i.e. pollution of
atmospheric air, surface water and soil degradation (Development Strategy of
Inowroctaw County until 2020, 2015).

The study samples were collected in the following towns and cities of the
Inowroctaw Environmental Hazard Area (Kujawsko-Pomorskie Voivodeship,
central part of northern Poland): Giebnia (52°46'36"N18°05'55"E), Janikowo
(52°44'52"N18°06'47"E), Matwy (52°45'18"N18°15'13"E) and Pakos¢
(52°48'28"N18°05'25"E) (Inowroctaw County). Control samples were
collected in the Tuchola forest (Tuchola district, 53°35'14,1"N 17°51'40,2"E)
and in the village of Borkowo (52°50'10”"N 18°11'57"E). No direct sources of
contamination have been identified in the Borkowo area. The nearest source that
could contribute to the contamination of the environment in this village is the
Inowroctaw sodium industry “Soda-Matwy”, located 100 km away, and national
road no. 25. It is separated by trees and fields and runs within a radius of about 1
km from the Tuchola Forest (Kaminski et al., 2012).

Sodium industrial areas. Samples were collected in industrially degraded
areas, namely in Giebnia, a small town in the Pako$¢ commune, and in the
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vicinity of the so-called “White Seas”, i.e. ponds of post-sodium waste from the
“Janikosoda” soda works. The closed waste dump here is the source of secondary
pollution of soil and surface water in the area. As the soil here is characterised
by a compact mechanical composition, the migration of pollutants into the
groundwater and adjacent areas is difficult. This results in a high concentration
of contaminants in the soil and plants growing in the area. There is also an
active municipal landfill in Giebnia, where waste from the communes of Pako$¢
and Janikowo is stored (Kaminski et al., 2012; Kaminski et al., 2016; Koim-
Puchowska et al., 2020).

Samples were also collected in Janikowo in the vicinity of sodium
decanters and the “Janikosoda” soda works. These plants produce, among other
things, light and heavy soda ash, industrial, food and iodine salt, precipitated
chalk, sodium lime and others. The “Janikosoda” soda works is located on a high
plateau, the soil of which is characterised by a compact mechanical composition.
Due to this location, there is no distant infiltration of saline soils. However, the
soils in this area are much more contaminated than those in the surrounding
villages. The factory is bordered to the north by the Notec Canal Valley, to the
south and east by the Notec Valley (53°05'48”"N 17°21'30"E) and to the west by
Lake Pako$¢ (52°43'19"N 18°06'02"E).

Agricultural areas. The samples were collected in an area called Matwa,
where a municipal waste disposal plant is located. In the past, this area was the
site of post-sodium calcium ponds used by the “Soda-Matwy” chemical plant. At
present, the Matwy dump is used to store industrial and hospital waste, which is a
source of all kinds of elements that migrate into the environment. The second site
was the town of Matwy (near the Notec Canal). Samples were taken from an area
in the vicinity of the Notec Canal. Both the Notec Canal and the adjacent area
are strongly influenced by the chemical plant “Soda Matwy”. The area above
the canal is characterised by a slight slope and poor drainage of the organic
soils. This is related to their specific structure and the high level of groundwater,
which allows pollution to spread relatively quickly to nearby areas, especially
agricultural land and grasslands on the southern side of the Notec River valley
(Kaminski et al., 2012; Kaminski et al., 2016; Koim-Puchowska et al., 2020).

Animal research was conducted in accordance with the Animals (Scientific
Procedures) Act (1986)/EU Directive 2010/63/EU. The study was conducted with
the approval of the Bioethics Committee of the General Department of Nature
Conservation (approval of the General Department of Nature Conservation,
protocol number DOnOOSogiz-4200/111-13/44/08/aj, Poland).

To carry out the study, 145 great tit nest boxes were installed. The study sites
were divided into three environments (April-July): 1) the control environment
(control): Borkowo, n = 41, 2) the landfill environment (agricultural pressure):
Giebnia, Matwy near the landfills and Pako$¢ (n = 37), and 3) the environment
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affected by the soda works (soda works area): Janikowo and Matwy near the
Notec Canal (n = 37). Nestlings were euthanised with isoflurane. Muscle tissue
was collected from nestlings (n = 115) in the 3" age group, 15-21 days, with a
decrease in growth rate. Muscle tissue was immediately dissected, placed on
dry ice in Dewar flasks and transported to the laboratory. Skeletal muscle from
great tit nestlings was used for the study. Skeletal muscles (m. pectoralis) were
removed from the birds after decapitation. One bird was used per preparation.

Homogenates of several muscles (20%, w/v) were prepared for subsequent
differential centrifugation according to the method described by DeMartino and
Goldberg (1978). The isolation buffer consisted of 0.25 M sucrose and 2 mM
EDTA (pH 7.0). After centrifugation, the supernatant fractions were stored and
used after resuspension in 50 mM acetic acid/sodium acetate buffer, pH 5.0. The
isolated fractions were homogenised and subjected to two freeze-thaw cycles. The
activity of lysosomal alanyl aminopeptidase (AAP) and leucyl aminopeptidase
(LAP) was determined spectrophotometrically according to McDonald and
Barrett (1986) as Fast Blue BB salt (4-benzoyloamino-2,5-diethoxybenzene-
diazonium chloride) derivatives at 540 nm. L-alanyl-2-naphthylamine in
0.1IM PBS buffer was used as the substrate for the determination of alanyl
aminopeptidase activity, and L-leucyl-2-naphthylamine in 0.1M PBS (pH 7.0)
buffer was used as the substrate for the determination of leucyl aminopeptidase
activity. Acid phosphatase (AcP) activity was determined spectrophotometrically
as 4-nitrophenyl derivatives at 420 nm according to the method of Barrett and
Heath (1977). The absorbance was measured at 540 nm. Enzyme activities were
expressed in nmol per hour per mg protein.

Results are expressed as mean + S.D. Significant differences between
means were measured using a multiple range test with at least p < 0.05. Non-
normally distributed data were log-transformed. One-way ANOVA tests with
95% confidence intervals (oo = 0.05) were used to determine the significance
of differences between types of regions and enzyme activity in skeletal muscle
tissues of birds from different regions (Stanisz, 2006, 2007). Basic statistical
analysis (significance of regression slopes, analysis of variance for significance
between sites, enzyme activity and metabolite value) was performed using the
STATISTICA 13.3 package (TIBCO Software Inc., USA). The data were tested
for homogeneity of variance using Levene’s test and normality was checked
using the Kolmogorov-Smirnov test. Correlation of parametric values was
based on Pearson’s regression analysis using the multiple regression module.
The correlation and regression analysis included the correlation coefficient (r),
the regression equation and the significance of these dependencies (p). We also
used other methods of analysis, such as the coefficients of multiple correlation
analysis (R), the coefficient of determination (R?) and its corrected form reduced
by random errors (R? adjusted) in the data analysis. We used the SS test to describe
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the proportion of all analysed biomarkers of oxidative stress and biochemical
parameters for assessing the antioxidant barrier (the F test and its significance)
(Stanisz, 2006, 2007).

The activity of lysosomal enzymes characterises the degree of adaptability
of an animal to changing environmental conditions and its ability to resist
different pollutants according to its lifestyle and life cycle stage. We examined
the activities of alanyl aminopeptidase (AAP), leucyl aminopeptidase (LAP) and
acid phosphatase (AcP). The following statistical dependencies were found for
the activities of lysosomal enzymes in the skeletal muscles of great tits from the
control group and the two environmental areas: AAP [F, ., = 28.73, p = 0.000],
LAP [F, ,, = 9.81, p = 0.000] and AcP [F,, , = 7.34, p = 0.001]. Statistically
significant levels of lysosomal enzyme activity were found in the muscle tissue
of birds living in the contaminated areas compared to those from the control
areas. The SS test showed the following statistical dependencies for the activities
of lysosomal enzymes AAP (32.35%, F = 28.74, p = 0.000), LAP (13.19%,
F =9.82, p = 0.000) and AcP (9.85%, F = 7.34, p = 0.001). The percentage
contribution of lysosomal enzyme activities in the described statistical model
with a predominant role of AAP was shown.

Our results have shown that the initiation of free radical processes shifts
the balance of the normal functioning of lysosomal enzymes towards their
increased activity. The tendency to significantly increase lysosomal activity
can be considered a negative phenomenon. The loss of cellular control of these
processes caused by free radical oxidation can serve as a measure of damage
to the intracellular balance (Kiffin et al., 2006). The intergroup correlations
between the biomarkers of oxidative stress and the activities of key lysosomal
enzymes were dependent on the type of areas where the great tits lived. This
may indicate multidirectional metabolic processes in birds to compensate
for the negative effects of contamination. Given the key role of lysosomes in
the elimination of xenobiotic damage, it was suggested that the activities of
lysosomal enzyme complexes should be determined as part of the system of
ecological and biochemical monitoring and testing of natural environments.
Acid hydrolases, i.e. acid phosphatase in our study, have important functions
not only in the degradation of “waste” molecules and structures, but also in the
regulation of metabolic processes, in the supply of the body with energy and
plastic materials, and in other processes that ensure the normal development of
the organism (Anand and Srivastava, 2012). In the current study, increased acid
phosphatase activity was observed in the muscle tissue of great tits living in the
contaminated areas.

Our results show differences in lysosomal enzyme activity between Great
tits living in industrial and agricultural areas and those living in natural habitats.
These differences suggest that environmental pollutants associated with industrial
and agricultural activities may affect lysosomal function and cellular health in
bird populations. Lysosomal enzyme activity serves as a valuable biomarker
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for assessing the effects of environmental pollution on avian physiology.
Changes in enzyme activity levels indicate cellular responses to pollutants and
oxidative stress, providing insight into the health status of great tits living in
anthropogenically altered landscapes. Monitoring lysosomal enzyme activity in
great tits and other bird species can provide early warnings of environmental
degradation and inform conservation efforts. Efforts to mitigate pollution and
conserve natural habitats are essential to safeguard bird populations and maintain
biodiversity in industrial and agricultural regions. Further research is needed
to elucidate the specific mechanisms by which environmental pollutants affect
lysosomal function and cellular health in birds. Long-term monitoring studies,
combined with experimental approaches, can improve our understanding of the
physiological responses of bird populations to human-induced environmental
changes.

The authors are grateful to the Polish National Commission for UNESCO

for its support of the study.
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Type 1 diabetes mellitus (DM) is a chronic disease characterized by
autoimmune destruction of £ cells of the pancreatic islets of Langerhans with
subsequent insulin deficiency. Absolute or relative insulin deficiency mainly
leads to glucose metabolism changes, and hyperglycaemia, and further damage
of body systems.

Phytopreparations are an important source of biologically active substances
with multiple pharmacological properties. The fruit extract of the hybrid of
Cornelian cherry (Cornus mas L.) and Japanese Cornelian cherry (Cornus
officinalis (Siebold & Zucc)) contain a significant amount of anthocyanins,
iridoids, flavonoids, which possess potential anti-hyperglycaemic, antioxidant
and anti-inflammatory effects. Therefore, the aim of the study was to investigate
the effect of fruit extract of the hybrid Cornus mas L. & Cornus officinalis
(Siebold & Zucc) on glycemic profile (concentration of plasma glucose, oral
glucose tolerance test (OGTT), and glycated hemoglobin Alc (HbAlc¢) level) and
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blood erythrocytes (count of erythrocytes in blood, hemoglobin concentration,
mean cell hemoglobin (MCH), and color index) in streptozotocin-induced DM.

Male Wistar rats weighing 125-135 g were used in the experiment. Diabetes
was induced by a single intraperitoneal injection of rats with streptozotocin at a
dose of 55 mg/kg body weight. Animals were divided into three groups: group
1 — control rats (healthy animals); group 2 — animals with streptozotocin-induced
DM; group 3 — animals with DM treated with the fruit extract of the hybrid
Cornus mas L. & Cornus officinalis Siebold & Zucc. Rats received the following
substances by gavage once daily for 14 days: control and DM groups — 1 mL/rat
of water, group 3 — 1 mL/rat of the fruit extract at a dose of 20 mg/kg of body
weight.

According to our results, the administration of fruit extract of the hybrid
Cornus mas L. & Cornus officinalis Siebold & Zucc to animals with diabetes
showed a decrease in the concentration of plasma glucose (2.9 fold) and
the HbAlc level compared to DM group. The analysis of the area under the
glycemic curves after the OGTT showed that the blood glucose concentration
was significantly lower (3.1-fold) in diabetic rats treated the fruit extract of the
hybrid than in the diabetic animals of the 2™ group. After the administration of
the fruit extract of the hybrid to diabetic animals, the total number of erythrocytes
and hemoglobin concentration were increased (1.5- and 1.5-fold, respectively)
compared to the control rats and non-treated diabetic group. The fruit extract of
the hybrid Cornus mas L. & Cornus officinalis Siebold & Zucc shown an anti-
hyperglycaemic effect on the streptozotocin model of diabetes in rats.

Melnyk V., Malyuk O., Veklich T.
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Palladin Institute of Biochemistry of NAS of Ukraine
9, Leontovicha St., Kyiv, 01030, Ukraine
e-mail: melnik.varvara@gmail.com

In the case of smooth muscle (SM), the plasma membrane (PM) Ca*,Mg**-
ATPase is fundamental in maintaining physiological Ca*" concentrations in
myocytes by compensating for the passive Ca?* ion flux into the cell that occurs
at rest. It uses the energy of ATP hydrolysis to pump Ca?" out of the cell against
the concentration gradient. Given the above, it is promising to search for a
compound that would allow changing the activity of the PM Ca?* pump. In our
previous experiments, calix[4]arene C-956 showed the selective inhibitory effect
on the activity of Ca*",Mg*'-ATPase (I ; = 15.03 + 0.52 pM) relative to other
ATP hydrolases of the PM, so calixarenes are promising agents to alter the PM
Ca?* pump.
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This work aimed to determine the biochemical and physicochemical
regularities of calix[4]arene C-956 effect on the activity of Ca*,Mg*-ATPase
in PM of SM cells. Calix[4]arene C-956 was synthesized and characterized by
NMR and infrared spectroscopy by V.I. Kalchenko and his colleagues (Institute
of Organic Chemistry of the National Academy of Sciences of Ukraine). The
experiments were performed on a suspension of myometrial cells and the PM
fraction treated with a 0.1% digitonin solution.

Considering that the Ca** pump of smooth muscle cells (SMCs) plays a
significant role in controlling the Ca®* concentration in the cytoplasm of SMCs, it
is crucial to find out whether calix[4]arene C-956 will affect the intracellular Ca**
concentration in SMCs. Therefore, in our further experiments, we used confocal
microscopy. We have shown that under the influence of calix[4]arene C-956
(20 uM), there is a transient sharp increase in the fluorescent response of the
fluo-4 AM fluorescent probe in the cell. Within 2.5 min, the Ca®* concentration
decreases, indicating the involvement of compensatory mechanisms (such as the
mitochondria and sodium-calcium PM exchanger). Thus, calix[4]arene C-956
increases the Ca*" concentration in SMCs.

Having tested the affinity of this enzyme for ATP, Mg?" and Ca*" ions
depending on the concentration of calix[4]arene C-956, as well as its influence
on the cooperative effect and the maximum rate of ATP hydrolysis, we found that
in all three cases, a significant decrease in the maximum rate of ATP hydrolysis
was observed, which, in combination with the absence of an effect on the affinity
constants, indicates a non-competitive mechanism of inhibition of Ca*" ,Mg?**-
ATPase activity by calix[4]arene C-956.

C-956 (50 uM), similar to the uterotonic oxytocin, led to a decrease in the
effective hydrodynamic diameter of smooth muscle cells measured by Dynamic
Laser Light Scattering by up to 64% compared to the control, indicating myocyte
contraction.

Thus, the data of this study can serve as a basis for the further development
of an effective inhibitor of the PM Ca?",Mg?*"-ATPase based on calix[4]arene
C-956, which, in turn, will be important for further elucidation of the membrane
mechanisms of Ca*" exchange in SM, in particular, when studying the role of
PM in ensuring electromechanical coupling in them. The results obtained may
be beneficial for further studies of calixarenes as potential pharmacological
compounds capable of modulating pathological uterine contractile function.

The authors express their sincere gratitude to Professor S.O. Kosterin,
Academician of the National Academy of Sciences of Ukraine, and Professor
V.I. Kalchenko, Academician of the National Academy of Sciences of Ukraine,
for their invaluable scientific guidance and support during this study.
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Glucose as a major macronutrient has key roles in metabolism and
energy homeostasis. This monosaccharide isn’t the predominant nutrition
of food, and its main source is poly- and oligosaccharides, which enzymatic
hydrolysed to monomers in the small intestine during digestion. Catabolism of
homopolysaccharides (glycogen, starch) and oligosaccharides under pancreas
a-glucosidase action is accompanied by the release of a-glucose, which absorbed
from intestinal into the blood. The whole, regulation of glucose digestion and
absorption is a target for treatment of hyperglycemia in metabolic diseases.
In type 1 diabetes mellitus, various genetic and environmental factors result
in the progressive loss of B-cell mass and/or function that manifests clinically
as hyperglycemia. So, maintaining physiological blood glucose levels (4.4—
6.1 mM) in diabetes mellitus individuals is an important issue in the treatment
of the disease.

In our previous work (Dzydzan et al., 2022), it was found that the red and
yellow cornelian cherry fruits’ extracts are natural inhibitors of a-glucosidase
activity and can be used in order to prevent and treat postprandial hyperglycemia.
Nowadays, cultivars of Cornus mas L. have been bred with different colour of
ripe fruit. Fruits of "Uholok’ cultivar stand out by a very intense red colour (almost
black colour) and 'Koralovyi’ cultivar are more orange in colour. Therefore,
the aim of our study is to investigate the effect of the extracts from fruits of
the 'Uholok’ and 'Koralovyi’ cultivars of Cornus mas L. on the level of fasting
glucose, blood glucose concentration after oral loading (oral glucose tolerance
test — OGTT and oral starch tolerance test — OSTT, respectively), and to evaluate
the inhibitory potential of extracts on the activity of a-glucosidase.

Wistar male rats with starting weight 120-140 g were used for all
experiments. Diabetes mellitus was induced by injection of streptozotocin (55
mg/kg body weight) dissolved in 10 mM citrate buffer. On the 10th day after
the induction of diabetes, aqueous solutions of extracts of different cultivars of
Cornus mas L. were orally administered to groups of animals with DM at a dose
of 20 mg/kg body weight for 14 days.

The treatment of diabetic animals with the cornelian cherry fruit extracts
of the 'Uholok’ and 'Koralovyi’ cultivars showed a significant decrease in
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plasma glucose levels by 2.8- and 2-fold, respectively. As the criterion which
shows a general increase in glucose concentrations after glucose or starch
consumption, the area under the glycemic curve (AUC) was calculated. After
the administration of fruit extract of the 'Uholok’ cultivar, the values of AUC
in OGTT and OSTT were significantly lower (3.2- and 2.8-fold, respectively)
than in the non-treated diabetic group. Also, the values of AUC in OGTT and
OSTT were significantly lower (3.0- and 2.6-fold, respectively) in diabetic rats
treatment with fruit extract of the 'Koralovyi’ cultivar. Thus, the cornelian cherry
extracts significantly affected the fasting blood glucose and postprandial glucose
level. The inhibitory effect of Cornus mas L. fruit extracts on the activity of
a-glucosidase was revealed in vitro. The fruit extract of 'Koralovyi' cultivar is
a more effective inhibitor of a-glucosidase with an IC_ 54 ug/ml compared to
extract from fruits of the 'Uholok’ cultivar with an IC,, 178 ug/ml.

Therefore, the fruit extracts of different cultivars of Cornus mas L.
demonstrate anti-hyperglycemic properties and can use as dietary supplements
for the maintaining physiological blood glucose levels in type 1 diabetes.

Szmyjda S., Tkaczenko H., Kurhaluk N.
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22a Arciszewskiego Str., 76-200 Stupsk, Poland;
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Epigenetic mechanisms in type 2 diabetes and its pathogenesis have
recently attracted the attention of scientists as factors, in addition to genetic
and lifestyle factors, that may influence the development of type 2 diabetes
and its complications. These factors — both intracellular and environmental
(physical activity, diet, etc.) — influence gene expression, mainly through mRNA
modification, DNA methylation, and methylation and acetylation of histone
proteins, leading, among other things, to disturbances in insulin secretion and
increasing insulin resistance and hyperglycaemia, and consequently to the
development of diabetic complications (Probst et al., 2009; Turchinovich et al.,
2011; Stelmaszyk and Dworacka, 2018; Kowluru and Mohammad, 2022).

Data on epigenetic mechanisms in DNA related to hyperglycaemia in the
pathogenesis of type 2 diabetes and its complications are still limited, despite
advances in research in this area. The key mechanism in this regard appears
to be the aforementioned DNA methylation, which influences the regulation
of gene expression. An example of this process is the covalent attachment of
methyl groups to CpG islands within the promoter of the PPARGCIA gene,
leading to reduced expression of this gene as a result of transcriptional silencing
and consequently reduced insulin secretion. As indicated in the literature,
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approximately 130 hypo- and hypermethylated CpG sites have been identified in
diabetic patients (including in the GAD2, HLA-DQB1 and HLA-DRBI genes),
resulting in gene silencing. Research in recent years has also shown that DNA
methylation of the SLC30A8 gene (zinc transporter gene, i.e. a protein involved
in the regulation of insulin secretion) can significantly influence the development
of diabetes (Stankov et al., 2013; Salem et al., 2014; Picasia et al., 2015; Ronn
and Ling, 2015; Seman et al., 2015; Rorbach-Dolata et al., 2017).

Another epigenetic mechanism that may lead to the development of type
2 diabetes is histone acetylation and deacetylation, which is associated with the
low-intensity metabolic inflammation that is inextricably linked to obesity and
type 2 diabetes. The main role in this mechanism is played by the activity of
histone deacetylases 1, 2 and 3, which negatively affect the expression of the NF-
kB complex, which is responsible for the activation of inflammatory processes
in many metabolic pathways (Schug and Li, 2011; Iyer et al., 2012; Stelmaszyk
and Dworacka, 2018).

The literature also suggests another effect of high histone deacetylase
activity in type 2 diabetes, namely its effect on adipose tissue and pancreatic
function. This is due to the functions of HDACs, which are regulators of
lipogenesis. Reduced expression of histone deacetylases increases the rate of
adipocyte differentiation, thereby promoting adipogenesis. In turn, reduced
expression of sirtuins (SIRT 1 and 2), by reducing PPARYy repression, inhibits
lipolysis and affects genes associated with adipogenesis, including GLUT4 and
the gene for fatty acid synthase. In addition, suppression of one of the histone
methyltransferases (Set7) in pancreatic beta cells has been shown to reduce
calcium channel activity, resulting in impaired insulin secretion in response to
glucose (Iyer et al., 2012; Stelmaszyk and Dworacka, 2018).

In addition to the factors described above, there is also evidence that
an abnormal metabolic intrauterine environment affects fetal development by
permanently altering the expression of key genes that regulate B-cell development
(Pdx1) and glucose transport (GLUT4) in muscle, which may contribute to the
development of type 2 diabetes in adulthood (Pinney and Simmons, 2009).

Interestingly, research by Wu and colleagues using an animal model showed
that psychological stress in the paternal generation (F ) influenced the occurrence
of carbohydrate metabolism disorders in the first generation of hybrids (F, ). In the
offspring of mice exposed to stressors, increased gluconeogenesis was observed
as a result of overexpression of phosphoenolpyruvate carboxykinase (PEPCK)
caused by hypermethylation of the Sfmbt2 gene promoter in hepatocytes and the
associated deficiency of miR-466b-3p —a miRNA that is a negative regulator of
PEPCK expression. These researchers, therefore, concluded that diabetes can
develop in the offspring of parents who are exposed to chronic psychological
stress but do not show signs of impaired carbohydrate metabolism (Wu et al.,
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2016). Similar evidence can be found in the literature in relation to type 1
diabetes. It has been shown that high levels of psychological stress in children,
caused by the loss of relatives, parental pressure or lack of adequate economic
conditions, affect the dysregulation of the immune system, which in turn may
negatively affect B-cells in the pancreas (Carlsson et al., 2014; Virk et al., 2015;
Pruszkowska-Przybylska and Wroblewski, 2016). Environmental factors such
as diet, physical activity and pollution have also been shown to influence the
development of type 2 diabetes (Asvold et al., 2010).

Epigenetic modifications are a new and still poorly understood area that
affect gene expression and, consequently, the development and course of type
2 diabetes. They provide a crucial link between genetic and environmental
factors, allowing us to understand the interactions between genes and diabetes.
environment in relation to insulin resistance, hyperglycaemia, type 2 diabetes
and its complications. Understanding the epigenetic factors and mechanisms
that influence the development of diabetes will allow the implementation of
appropriate preventive and therapeutic measures (targeting these factors), as well
as the diagnosis or prognosis of metabolic disorders associated with diabetes and
the prevention of complications of this disease.
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Type 2 diabetes mellitus (T2DM) is a major global health problem
characterised by insulin resistance and impaired glucose regulation (Fletcher et
al., 2002; Henning, 2018). Oxidative stress, resulting from an imbalance between
reactive oxygen species (ROS) production and antioxidant defences, plays a central
role in the pathogenesis and progression of T2DM complications (Robson et al.,
2018; Singh et al., 2022). Herbal medicines, with their diverse phytochemical
composition, have attracted attention for their potential therapeutic effects in the
management of T2DM and associated complications (Liu et al., 2004; Mirfeizi et
al., 2016; Tabatabaei-Malazy et al., 2016). Among these phytomedicines, Greater
celandine (GC, Chelidonium majus L.) has emerged as a promising candidate due
to its reputed antioxidant properties and traditional use in folk medicine (Huang
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etal., 2019; Gardin and Braga, 2021; Terzic et al., 2024). The evaluation of blood
protein oxidation biomarkers serves as a valuable approach to assess oxidative
stress levels and the efficacy of antioxidant interventions in the management of
T2DM (Robson et al., 2018). In vitro incubation studies provide a controlled
environment to elucidate the interactions between herbal extracts and biological
systems, providing insights into their potential mechanisms of action (Gebhardt,
2000; Rombola et al., 2020; Khan et al., 2022).

In this study, we investigate changes in blood protein oxidation biomarkers
(aldehydic and ketonic derivatives of oxidatively modified proteins) in patients
with T2DM following in vitro incubation with GC root and stem extracts. By
examining changes in oxidative stress parameters, such as protein carbonylation,
we aim to elucidate the effects of GC on redox homeostasis in the context of T2DM.
Understanding the effects of GC extracts on blood protein oxidation biomarkers
may inform future clinical interventions and facilitate the development of novel
adjunctive therapies for individuals with T2DM, ultimately improving their
health outcomes and quality of life.

The plant material was collected from natural habitats on the territory
of the South Park in Stupsk (54°28'08,5"N 17°02'56,0"E) in the Pomeranian
Province (northern part of Poland). This area has been adapted for recreational
purposes by creating a guarded swimming area, a permanent fireplace, benches
and baskets, a place for camping and physical games, an access road and a car
park. The collected roots and stems were taken to the laboratory for biochemical
analysis. Freshly washed plant samples were weighed, crushed and homogenised
in 0.1M phosphate buffer (pH 7.4) (1:19, w/w) at room temperature. The extracts
were then filtered and used for analysis. The extract was stored at -25°C until use.

Atotal of 8 patients with T2DM aged between 45 and 79 years were studied.
The study participants were recruited from among the patients of the non-public
Health Care Centre U & O Zdrowie — Home-based Long-Term Care (Lgbork,
Poland). A detailed medical history was taken and all participants underwent a
physical examination. The current study was approved by the Research Ethics
Committee of the Regional Medical Commission in Gdansk (Poland) (KB-31/18;
KB-21/19). All patients gave written informed consent before the start of the
study procedures. Participants in the current study were selected according to the
following criteria: first, they were diagnosed with T2DM; second, they were free
of any disease that could affect the parameters under study. Hemolytic anaemia,
haemoglobin variants, liver disease and infectious diseases such as tuberculosis
and sarcoidosis were excluded from the study.

Blood samples were pre-incubated with 4 mM phosphate buffer (pH 7.4)
(control) and with GC stem and root extracts (at final concentrations of 5 mg/mL)
at 37°C for 60 min. This reaction mixture was gently shaken at fixed intervals
during incubation at 37°C. A 4 mM phosphate buffer (pH 7.4) was used as a
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positive control. After incubation of blood with root and stem extracts, aldehydic
and ketonic derivatives of oxidatively modified proteins in the samples were
evaluated.

To evaluate the protective effects of extracts from roots and stems of
GC collected in urban and rural agglomerations against free radical-induced
protein damage in blood samples, the content of carbonyl derivatives of protein
oxidative modification (OMP) was determined based on the spectrophotometric
measurement of aldehydic and ketonic derivatives in blood. The rate of protein
oxidative modification was estimated from the reaction of the resulting carbonyl
derivatives of the amino acid reaction with 2,4-dinitrophenylhydrazine (DNFH)
as described by Levine and co-workers (1990) with some modifications. DNFH
was used to determine the content of carbonyl groups in soluble and insoluble
proteins. Carbonyl groups were determined spectrophotometrically from
the difference in absorbance at 370 nm and 430 nm (aldehydic and ketonic
derivatives).

Results are expressed as mean + S.E.M. Statistical analysis was performed
using the STATISTICA 13.3 package (TIBCO Software Inc., USA). All variables
were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors
tests (p > 0.05). The significance of differences between levels of oxidative stress
biomarkers (significance level, p < 0.05) was tested using the Mann-Whitney U
test (Zar, 1999). All statistical calculations were performed on separate data from
each individual.

Analysing the results of protein oxidation levels, we observed a statistically
significant increase in the concentration of aldehydic derivatives of OMP after
incubation of blood samples with extracts (at a final dose of 5 mg/mL) derived
from both roots (17.15 = 1.01 nmol/mL) and stems (16.98 £+ 1.27 nmol/mL)
compared to control samples (14.25 £+ 1.15 nmol/mL). There was a statistically
significant increase of 20.4% (p < 0.05) and 19.2% (p < 0.05) in the levels of
aldehydic derivatives of OMP. We also observed a statistically significant
increase in the levels of ketonic derivatives of OMP after in vitro incubation
with the blood samples of diabetic patients with extracts (at a final dose of 5 mg/
mL) derived from both roots and stems of GC compared to the control samples
(22.68 £ 1.58 nmol/mL vs. 18.56 + 1.5 nmol/mL for stem extracts; 23.25 + 1.44
nmol/mL vs. 18.56 £ 1.5 nmol/mL for root extracts). There was a statistically
significant increase of 22.2% (p < 0.05) for stem extracts and 25.3% (p < 0.05)
for root extracts.

In conclusion, the study of changes in blood protein oxidation biomarkers
in patients with T2DM following in vitro incubation with GC root and stem
extracts (final concentration was 5 mg/mL) revealed an increase in the levels
of aldehydic and ketonic derivatives of oxidatively modified proteins in pre-
incubated blood. These changes suggest a potential role for GC in modulating
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oxidative stress levels in T2DM. The modulation of blood protein oxidation
biomarkers by GC extracts has implications for the management of T2DM.
These findings suggest a potential therapeutic avenue for adjunctive therapy in
the management of oxidative stress-related complications in individuals with
T2DM. Further research is warranted to elucidate the underlying mechanisms
responsible for the observed effects of GC extracts on blood protein oxidation
biomarkers. Clinical studies are needed to validate these findings and assess the
translational potential of GC as a therapeutic agent for individuals with T2DM.
This work was supported by the Ministry of Science and Higher Education
(Poland). This study was carried out as part of the project “Greater Celandine
(Chelidonium majus L.) as a source of bioactive substances for pharmaceutical
use” (Student Science Associations Create Innovations programme, 2023-2024).

Tkaczenko H.!, Grudniewska J.2,
Pe¢kala-Safinska A.’, Natalia Kurhaluk N.!

TIME-DEPENDENT CHANGES IN LIPID PEROXIDATION
BIOMARKERS IN THE HEPATIC TISSUE OF RAINBOW TROUT
(ONCORHYNCHUS MYKISS WALBAUM) FOLLOWING VACCINATION
AGAINST YERSINIA RUCKERI
!Institute of Biology, Pomeranian University in Stupsk,
22a Arciszewskiego Str., 76-200 Stupsk, Poland;

’Department of Salmonid Research, Stanislaw Sakowicz Inland Fisheries Institute,
83-330 Rutki, Zukowo, Poland;

’Department of Preclinical Sciences and Infectious Diseases, Faculty of Veterinary
Medicine and Animal Sciences, Poznan University of Life Sciences,

60-637 Poznan, Poland
e-mail: halina.tkaczenko@upsl.edu.pl

Rainbow trout (Oncorhynchus mykiss Walbaum) is a commercially
important fish species farmed worldwide for food production (D’Agaro et al.,
2022). However, bacterial pathogens such as Yersinia ruckeri pose a significant
threatto the aquaculture industry, causing diseases such as enteric redmouth disease
(ERM) in trout and other salmonid species (Ormsby et al., 2016; Wangkahart et
al., 2019). Vaccination is a widely used strategy to prevent and control bacterial
infections in aquaculture, including those caused by Y. ruckeri (Raida et al., 2011;
Welch and LaPatra, 2016). Lipid peroxidation, a process involving the oxidative
degradation of lipids, serves as a sensitive biomarker for oxidative stress-induced
damage in biological tissues (Yoshida et al., 2013; Ayala et al., 2014). Oxidative
stress occurs when there is an imbalance between the production of reactive
oxygen species (ROS) and the antioxidant defence mechanisms in cells (Pizzino
etal., 2017). Vaccination and subsequent immune responses can induce oxidative
stress in fish due to the generation of ROS by phagocytes and the inflammatory
process (Paiva and Bozza 2014; Biller and Takahashi, 2018). Understanding the
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time-dependent changes in lipid peroxidation biomarkers in the liver tissue of
rainbow trout following vaccination against Y. ruckeri is crucial for assessing
the physiological responses and potential oxidative stress associated with
immunisation. Monitoring lipid peroxidation biomarkers can provide insight into
the kinetics of oxidative damage and the effectiveness of antioxidant defences in
vaccinated fish over time.

In this study, we investigated the time-dependent changes in lipid
peroxidation biomarkers in the liver tissue of rainbow trout following vaccination
against Y. ruckeri. By analysing lipid peroxidation products, we aim to elucidate
the oxidative stress responses and hepatoprotective mechanisms induced by
vaccination in rainbow trout. The knowledge gained from this study may inform
the development of vaccination protocols, dietary supplementation strategies and
management practices aimed at improving the health and welfare of rainbow
trout in aquaculture.

Rainbow trout (Oncorhynchus mykiss Walbaum) weighing 105-135 g were
used in the experiments. The study was conducted at the Department of Salmonid
Research, Stanislaw Sakowicz Institute of Inland Fisheries in Olsztyn (Poland).
The experiments were conducted at a water temperature of 14.5 +0.5°C and a pH
of 7.5. Dissolved oxygen levels were approximately 12 ppm, with supplemental
oxygen provided by a water flow of 25 litres per minute and a photoperiod of
12 hours per day. Fish were fed a commercial pelleted diet at optimum levels
using 12-hour fish belt feeders. Daily food allowances were calculated according
to current dictary guidelines (From and Rasmussen, 1984). All enzymatic tests
were carried out at the Department of Zoology and Animal Physiology, Institute
of Biology, University of Pomerania, Stupsk (Poland). The fish were divided into
two groups: I) control, II) vaccinated against Y. ruckeri. The fish were kept in 1000
L square tanks (150 fish per tank) under the same environmental conditions. The
vaccine was produced in the Department of Fish Diseases, National Veterinary
Research Institute in Pulawy (Poland) according to the procedure covered by
patent no. P.428259. The prepared vaccine at a concentration of 1-10° cells per ml
was used for inoculation of fish per os. The vaccine concentrate was added to the
fish feed and administered three times at one-day intervals. Fish were maintained
at 14.5 = 0.5°C water temperature and pH 7.5 for 30, 60 and 180 days after
vaccination. In the current study, 15 rainbow trout from the untreated control and
15 vaccinated trout were used before vaccination and at one, two and six months
after vaccination. Liver samples were taken from the rainbow trout at one, two
and six months after vaccination.

Animals were captured and killed 31, 61 and 181 days after vaccination.
The liver was excised in situ. The organs were perfused with cold isolation
buffer and homogenised using a glass H500 homogeniser with a motor-driven
pestle immersed in an ice-water bath to obtain a 1:9 (w/v) homogenate. The
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isolation buffer contained 100 mM Tris-HCI; the pH was adjusted to 7.2 with
HCI. The homogenates were centrifuged at 3,000 rpm for 15 min at 4°C. After
centrifugation, the supernatant was collected and frozen at -25°C until analysis.
Protein content was determined by the method of Bradford (1976) using bovine
serum albumin as standard. Absorbance was recorded at 595 nm. All assays were
performed in duplicate at 22 + 0.5°C. For the determination of 2-thiobarbituric
acid reactive substances (TBARS), an aliquot of the homogenate was used to
determine the lipid peroxidation status of the sample according to Kamyshnikov
(2004). TBARS values were expressed as nmoles malonic dialdehyde (MDA)
per mg protein.

Results are expressed as mean + S.D. Statistical analysis was performed
using the STATISTICA 13.3 package (TIBCO Software Inc., USA). Significant
differences between means were measured using a multiple range test at a
minimum of p < 0.05. Non-normally distributed data were log-transformed.
Statistical tests with 95% confidence intervals (o = 0.05) were used to determine
the significance of differences between the parameters studied (Stanisz 2006,
2007). Data were tested for homogeneity of variance using the Levene test
and for normality using the Kolmogorov-Smirnov test. For data with a normal
distribution, a t-Student test was used for paired comparisons. An ANOVA test
was used for comparative analysis between the values obtained in the untreated
and vaccinated groups at the first, second and sixth months after vaccination.

According to the data obtained in the current study, the level of lipid
peroxidation in the liver tissue of trout immunised with the anti-Yersinia
vaccine was not significantly different from the untreated groups six months
after vaccination. The highest value of TBARS was obtained in the first month
after vaccination (by 62.7%, p < 0.05), with a decrease in the second month (by
46.8%, p < 0.05) and a subsequent increase at six months (by 24.9%, p > 0.05)
compared to the value obtained before vaccination (0 months). Similar to the
vaccinated group, the highest TBARS level in liver tissue of the untreated group
(control) was obtained in the first month (by 59.2%, p < 0.05), with a decrease
in the second month (by 47.9%, p < 0.05) and a subsequent increase at six
months (by 5.2%, p > 0.05) compared to the prevaccination level. A statistically
significant decrease in TBARS levels was observed between the values obtained
in the untreated and vaccinated groups at one month (by 67.3% and 67.2%,
respectively, p < 0.05) compared to the values obtained at two months after
vaccination. In contrast, a statistically significant increase in TBARS level was
observed between the values obtained in the untreated and vaccinated groups one
month after vaccination (by 51.3% and 30.3%, respectively, p < 0.05) compared
to the values obtained at six months. Similarly, a statistically significant increase
in TBARS level was observed between the values obtained in the untreated
and vaccinated groups two months after vaccination (by 101.9% and 134.9%,
respectively, p < 0.05) compared to the values obtained at six months.
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Our results show that vaccination against Y. ruckeri induced time-dependent
changes in lipid peroxidation biomarkers in the liver tissue of rainbow trout. The
generation of reactive oxygen species (ROS) as part of the immune response
did not contribute to oxidative stress, lipid peroxidation and cellular damage in
vaccinated fish. Understanding the oxidative stress responses of rainbow trout to
vaccination against bacterial pathogens is essential for optimising vaccination
protocols and improving disease resistance in aquaculture. Strategies aimed at
modulating oxidative stress, such as dietary antioxidant supplementation, may
complement vaccination efforts and improve fish health outcomes in commercial
production systems. Further research is needed to elucidate the underlying
mechanisms driving the time-dependent changes in lipid peroxidation biomarkers
and antioxidant defences following vaccination in rainbow trout. Longitudinal
studies incorporating broader temporal and spatial scales may provide deeper
insights into the dynamics of immune responses and oxidative stress in
vaccinated fish populations. In conclusion, the assessment of time-dependent
changes in lipid peroxidation biomarkers in rainbow trout following vaccination
against Y. ruckeri highlights the complex interplay between immune responses
and oxidative stress in fish. By elucidating these relationships, we can improve
our understanding of vaccination-induced stress in aquaculture and develop
strategies to improve the health and welfare of farmed fish populations.

The study was carried out as part of the statutory activities of the Institute
of Biology, Pomeranian University in Stupsk (Poland).
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Known for their robust build and resilient nature, Shetland ponies have
been the focus of various equestrian activities, including exercise programmes
(Suwannachot et al., 2000; Back et al., 2002). Understanding the physiological
responses of these ponies to exercise is essential for their welfare and performance
optimisation (Brown, 1975; Erickson et al., 1997; Te Moller et al., 2021). One
of the key factors influencing physiological changes during exercise is the
seasonal component, which includes variations in environmental conditions
such as temperature, humidity and daylight duration (Witkowski and Tischner,
2000; Wallsten et al., 2012; Meisfjord Jergensen et al., 2020; Kang et al., 2023).
Blood morphological parameters are important indicators of the physiological
status of ponies during exercise. These parameters can be subject to fluctuations
influenced by factors such as metabolic demands, thermoregulation and hormonal
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balance (Jensen et al., 2019; Arfuso et al., 2021, 2022; Grzedzicka et al., 2023).
Investigating seasonal variations in these parameters provides valuable insights
into how environmental factors interact with the physiological responses of
Shetland ponies during exercise. Such analyses will help to tailor management
practices, exercise routines and nutritional strategies to optimise the health,
performance and welfare of these animals across seasons (Adamu et al., 2012;
Brinkmann et al., 2018; Poskiené et al., 2019; Ono et al., 2021).

In this study we investigated the analysis of the seasonal component in the
assessment of morphological blood parameters in Shetland ponies of both sexes
during exercise. By reviewing existing research and emerging findings, we aim to
elucidate the complex interplay between environmental factors and physiological
responses, and highlight potential implications for equine management and
athletic performance. Therefore, the aim of our study was to determine the effect
of environmental conditions associated with seasonal changes on erythrocyte
parameters [haematocrit (HCT), haemoglobin concentration (HGB), red blood
cell count (RBC), mean corpuscular haemoglobin concentration (MCHC), mean
corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), red cell
distribution width (RDW)] in both sexes of recreationally ridden Shetland ponies
in the Central Pomeranian region (Pomeranian Voivodeship, northern part of
Poland) before and after exercise.

Twenty-one healthy adult Shetland ponies (11 mares and 10 stallions)
aged 6.5 = 1.4 years from the Central Pomeranian region of Poland (Strzelinko,
N54°30'48.0" E16°57'44.9") were used in the current study. All were used for
recreational riding. Animals were housed in individual stalls and fed hay and
oats twice daily at 08:00 and 18:00, with water available ad libitum. All ponies
underwent a thorough clinical examination and haematological, biochemical and
vital parameters were within reference ranges. None of the mares were pregnant.
The exercise session started at 10:00 am, lasted one hour, and consisted of a cross-
country ride with walking (5 min), trotting (15 min), walking (10 min), trotting
(10 min), walking (5 min), galloping (5 min), and walking (10 min). These were
a selection of routine physical demands of typical duration for Shetland ponies
and, in combination, were not strenuous for the animals.

Blood samples were taken from the animals’ jugular veins in the morning,
90 min after feeding while the horses were in the stable (between 8.30 am and
10 am) and immediately after the exercise test (between 11 am and 12 pm).
Blood samples were taken once per season for one year: spring (3 April),
summer (5 July), autumn (1 October) and winter (25 January). Blood was stored
in tubes containing K -ethylenediaminetetraacetic acid and kept on ice. Routine
haematological parameters were measured and counted using an Abacus Junior
Vet automated haematology analyser (Diatron Medical Instruments, Budapest,
Hungary).
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Statistica 13.3 package (TIBCO Software, Palo Alto, CA, USA) was used
for statistical analysis. Significant differences between means were measured
using a multiple range test, with P values < 0.05 considered significant. Data that
were not normally distributed were log-transformed. Levene’s test was used to
test for homogeneity of variance, and the Kolmogorov-Smirnov test was used to
test for normality. Differences between pre- and post-exercise values, mares and
stallions, and the four photoperiods were analysed by two-way ANOVA followed
by Bonferroni’s post-hoc test (Zar, 1999). The use of multivariate significance
tests of the main effects (photoperiod, sex, exercise and their combined effects)
on the morphological parameters commonly used in studies evaluating different
exercises helped to identify statistically significant relationships for all values.
In the modelling approach, to combine the effects of the three factors (season,
sex and exercise), a three-way classification model was used, with four tests, i.e.
Wilks’, Pillai’s, Hotelling’s and Roy’s, to estimate the value of the dependent
variable, the mean, the main effect with the effect of their interaction and the
experimental random error with the F-test and its significance. The data from the
multivariate analysis of variance (MANOVA) were also confirmed by the results
of the sum of squares test (total SS model) vs. residual SS in terms of the values
of the multiple correlation analysis (R), the coefficient of determination (R?) and
its corrected form reduced by random errors (R? adjusted) in the data analysis.
The coefficient of determination is considered the main indicator of the quality
of the regression model, describing the relationship between the dependent and
independent variables in the statistical model (Zar, 1999).

Multivariate tests of significance were used to analyse the data, using the T
coefficient (T statistic) to assess differences between group means in multivariate
analysis of variation (MANOVA) and the F coefficient (F test) in MANOVA to
identify significant differences between the three groups within complex data sets
(photoperiod, pony sex and physical activity level). The results of the analysis of
the main factors showed that the effect of photoperiod was statistically significant
in our statistical model, giving test values of 2.380-0.188 (F = 4.04-8.00,
P-value = 0.000). The effects of sex were also statistically significant with T =
1.507-0.399 (F = 8.52, P value = 0.000). The effects of exercise in the statistical
model were as follows T = 2.052-0.328 (F = 11.60, P-value = 0.000). The tests
also revealed statistically significant correlations in the effect of the combination
of the season X exercise main factors (T =3.921-0.132, F = 18.60-4.15, P value =
0.000). The combination of the sex x training effects was also found to be
statistically significant, but less so than in the previous test (T = 0.248-0.752, F =
1.86, P value = 0.016). The same level of statistical significance was shown for
the effects of the combination of the three factors season x sex x exercise (T =
0.784-0.406, F = 1.44-2.33, P value = 0.016). The analysis of effects revealed
the leading role of photoperiod and exercise factors and their combined effect on
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morphological blood parameters, the dynamics of which indicated the formation
of effective adaptive responses in the ponies during exercise. The analysis of
only statistically significant dependencies in our statistical model showed the
highest B-coefficients for HCT (negative for sex) and MCV (negative for sex).
Smaller but statistically significant B coefficients were found for RDW (positive)
and especially for the season factor. The coefficient of determination indicates
how much of the variation in a given variable is explained by the influence of
the factors included in the statistical model. The specification of the coefficient
of determination and its adjusted form made it possible to establish the following
relationships for statistically significant changes: HCT > RDW > RBC.

Therefore, photoperiod and exercise were more important than sex in
inducing changes in the parameters studied. Importantly, factors in combination
(season x exercise, sex x exercise and season x sex X exercise) were effective in
mediating adaptive responses to maintain or restore blood chemistry homeostasis
in ponies during exercise. Thus, it is clear from our results that both seasonality
per se and its combination with exercise have an important influence on the
mechanisms of stable blood homeostasis in horses. Statistical analysis revealed
no statistically significant seasonal differences in blood morphology parameters
during exercise in either sex of Shetland pony. The lack of a seasonal effect
may be explained by the fact that the horses’ level of exercise was adequate, not
excessively strenuous and did not cause severe stress that could be associated
with significant changes in blood morphology.

In conclusion, the analysis of seasonal variations in morphological
blood parameters in Shetland ponies during exercise highlights the complex
interplay between environmental factors and equine physiology. By integrating
these findings into equine management practices, stakeholders can promote the
health, welfare and performance of Shetland ponies in different seasons, thereby
advancing the field of equine science and enhancing the human-horse bond.
The recognition of seasonal components in physiological assessment underlines
the importance of prioritising equine welfare. By considering environmental
influences, owners, trainers and veterinarians can ensure the optimal care and
welfare of Shetland ponies throughout the year. By adapting training programmes
and competition schedules to seasonal variations, stakeholders can enhance
the resilience, endurance and competitiveness of these equine athletes. While
existing studies provide valuable insights, further research is needed to fully
understand the seasonal component of equine physiology. Longitudinal studies
across different geographical regions and climatic conditions can deepen our
understanding and refine management strategies.

The authors would like to thank the Pomeranian University in Stupsk for
supporting this research.
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Type 1 diabetes mellitus (T1DM), previously called “insulin-dependent
diabetes” or “juvenile-onset diabetes”, accounts for 5—10% of diabetes cases and
is induced by cellular-mediated autoimmune destruction of the pancreatic -cells
(Diabetes Care, 2022; American Diabetes Association Professional Practice
Committee, 2021). TIDM is characterised by hyperglycemia and therefore severe
metabolism alteration. Protein metabolism is not an exception. Protein turnover
constitutes a major part of Nitrogen metabolism and is affected in TIDM, thus
protein degradation exceeds protein synthesis. This leads to increase in free amino
acid concentration in blood. Glucogenic amino acids enter the gluconeogenesis
pathway via the citric acid cycle. The carbon skeletons of glucogenic amino
acids are converted into pyruvate, 2-oxoglutarate, succinyl-CoA, fumarate, and
oxaloacetate, which act as the glucose precursors. For instance, alanine is a
glucogenic amino acid and is readily converted in the liver by the catalytic action
of alanine transaminase with a-ketoglutarate to form glutamate and pyruvate.
Pyruvate is converted to glucose by the gluconeogenic pathway. Liver glucose,
so formed then enter the bloodstream (via glucose transporter 2), increasing the
state of hyperglycemia. The amino group of amino acids, initially transported
into the liver, is converted to urea in the ornithine cycle and excreted in this form
(Litwack, 2018). As a result of urea production elevation, azotemia develops and
may cause chronic or acute kidney disease or retinopathy:.

Biologically active compounds used in the treatment of disease are mostly
extracted from plants. The promising source of such compounds is the fruits of
cornelian cherry (Cornus mas L.). It is worth noting that fruits of different cultivars
of Cornus mas L. and hybrids of C. mas L. X C. officinalis Siebold & Zucc contain
distinct sets of iridoids, flavonols and anthocyanins. Hence, fruit extracts may
demonstrate different effects on organisms. It is already known that the extracts of
C. mas fruits have anti-inflammatory, antidiabetic, hepatoprotective, antioxidative
and anti-osteoporotic effects (Klymenko et al., 2021).

In this research, we study the effects of the extracts from fruits of the
‘Uholok’ and ‘Koralovyi’ cultivars of C. mas and hybrid C. mas. x C. officinalis
on indicators of protein metabolism in experimental DM.

An experiment was conducted using Wistar male rats weighing 120-150
g. In order to induce TIDM, a dose of 55 mg/kg of streptozotocin was injected
intraperitoneally. Fruit extracts (20 mg/kg of b.w.) were dissolved in distilled
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water and administrated per os on the 10" day after streptozotocin injection.
Treatment was continued for 14 days. In rats’ blood plasma we assayed creatinine
and urea concentration, activity of gamma-glutamyltransferase (EC 2.3.2.2,
GGT), alanine transaminase (EC 2.6.1.2, ALT), aspartate transaminase (EC
2.6.1.1, AST) using the Filisit diagnostics kits (Dnipro, Ukraine).

Urea concentration assay showed that administration of fruit extract of the
‘Uholok’ cultivar and fruit extract of hybrid C. mas % C. officinalis to animals with
DM normalized urea concentration compared to the diabetic group. However,
urea concentration was 2.5-fold higher in the group that was treated with the
extract from fruits of the ‘Koralovyi’ cultivar. Significant difference in plasma
creatinine concentration between all groups was not observed. Activities of ALT
and AST increased in the diabetic group and significantly declined in the DM
group treated with the fruit extract of the ‘Uholok’ cultivar. Among the DM group
that received the extract from fruits of the '‘Koralovyi’ cultivar treatment AST
activity was lower than in the control group. It is probably due to the interference
caused by uremia in that experimental group. Activity of GGT was elevated in
the group treated with the fruit extract of the ‘Koralovyi’ cultivar compared to the
control and diabetic groups.

Results of our study demonstrated that the fruit extract of the ‘Uholok’
cultivar of C. mas and C. mas x C. officinalis hybrid have positive effects
on investigated indicators of protein metabolism in experimental TIDM. The
extraordinary effect of fruit extract of the '‘Koralovyi' cultivar of C. mas should
be elucidated in the future.
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Chlorpromazine (Cpz) belongs to the first-generation or “typical”
neuroleptics that are used to treat symptoms of plural psychiatric disorders and
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are often referred to as “dirty drugs” because they act on multiple receptors
common for different phyla. The utilizing of Cpz is expected to increase due to
its potential anti-cancer and antiviral activity against SARS-CoV-2. With aim to
indicate Cpz specificity and severity of its impact in the marine and freshwater
bioindicators, the bivalve molluscs Mytilus galloprovincialis and Unio tumidus
were treated by ecologically relevant concentrations of Cpz: (Cpz 1: 12 ng L*;
Cpz2: 12 0r 18 pg L', corresponding to ~40 pM and 40 nM) for 14 days, focusing
on oxidative stress indexes, including low weight thiolome, biotransformation
and apoptosis-related enzymes.

In both studied species, Cpz provoked superoxide dismutase (SOD) and
catalase (CAT) misbalance, when SOD activity increased, while CAT decreased,
causing an elevated lipid peroxidation (TBARS) and protein carbonylation (PC),
particularly in the Cpz 2 groups. The level of stress-related Zn-binding protein
metallothionein increased in all cases, except Cpz 2 in U. tumidus simultaneously
with the increased level of its metalated form (except Cpz 1 in U. tumidus). It was
also indicated the elevation of the concentration of reduced glutathione (GSH)
and GSH/GSSG ratio in most exposures. The resulting ratio (SOD+CAT+GSH)/
(TBARS+PC+GSSG) indicated a pro-oxidative shift. Consequently, Cpz even
at low pM concentration caused oxidative injury in both marine and freshwater
mussels that was accompanied by activation of low weight thiolome. Moreover,
the analysis of U. tumidus detected the increase of NADH/NAD" ratio indicating
the redox shift that support the thiols reductive state and redox stress. The severity
of injury was confirmed by decreased lysosomal integrity in all exposures.

Onthe otherhand, the effects of Cpz on the enzymes of biotransformation and
apoptosis were opposite in the marine and freshwater mussels. Biotransformation
activity in phase I, as exemplified by CYP450-dependent EROD, increased
exclusively in the Cpz 1 group, whereas glutathione S-transferase (GST) activity
increased in both exposures in the M. galloprovincialis. Their exposures caused
the prominent increase of caspase-3 and cathepsin D total and extralysosomal
activities. These findings show that Cpz induces non-specific symptoms of
biochemical disturbances in molluscs. Freshwater molluscs are more vulnerable
to exposures demonstrating the exhausting of the responses of detoxification
system.
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BOTAHIKA TA IHTPOAYKUIA POCJIUH
BOTANY AND PLANTS INTRODUCTION

l'aauubska H., l'onuyapenko B.

AHAJII3 AJIBEHTUBHOI ®PAKIIIf ®JIOPU MICT BOPUCJIABA,
CTEBHUKA TA CEJINILA CXITHULST
(IPOTOJULIKA ATJIOMEPALILS)

Jlvgiecokuii Hayionanvruli ynisepcumem imeni leana @panka
eyn. I pyuescovrozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: senechyn@gmail.com

Halytska N., Honcharenko V. ANALYSIS OF THE ADVENTIVE
FRACTION OF THE FLORA OF BORYSLAV, STEBNYK CITIES AND
THE VILLAGE OF SCHIDNYTSYA (DROHOBYCH AGGLOMERATION).
The adventive fraction of the flora of Boryslav, Stebnyk cities and the village
of Schidnytsya including 72 species of 62 genera and 27 families, is described.
According to the time of immigration, kenophytes predominate among alien spe-
cies. Its systematic and biomorphological structures was analyzed. The major
families, namely Asteraceae, Poaceae and Rosaceae. The most common species
belonged to the group native of North America and the Mediterranean.

OpHielo 3 OCHOBHHX TpoOimeM 30epekeHHS (QITOPI3SHOMAHITTI €
JOOCTI/DKCHHST aJBEHTHBHOI ()IOpW, BCTAHOBJIEHHS il Cy9acHOTO BHIIOBOTO
CKJIaqy Ta 3’CyBaHHS IIIAXIB 1 CTIOCO0IB 3aHECEHHS aJBEHTUBHUX BHIIB POCIHH
1 IPOBEICHHSI IX MOHITOPHUHTY.

HocnimkenHs: aaBeHTHBHUX BuAiB ¢uopu mict bopucnasa, CreOHuKa
Ta cenuma CXiTHUI TPOBOAMIOCS Ha OCHOBI BIIACHUX MOJILOBHUX JIOCIIIKCHb
mpoTsiroM BererauniiHoro mnepiogy y 2019-2021 pokax. Bunosa inentudikamis
npoBojwiacs 3a ‘“‘BusHauyHukoM BUINUX pociuH Ykpainw” (1987). Anaimis
aJIBCHTUBHHX BUJIIB IpoBOAMIH 3a Knacudikariero . Kopracs (Kornas, 1968), 3
nonosHeHHsMH B. B. TIporononosoi (I1potononosa, 1991). CroctepexenHsMu
OyJIM OXOIUICHI BCi OCHOBHI 30HHU MICT, 3 PI3HUMU CTYIICHSIMH aHTPOIIOTCHHOTO
HaBaHTaXXCHHS (TUISHKY B3I0BX aBTOMOOUTEHUX MUISXIB Ta 3aTI3HUIHHUX KOJiMH,
MIPUIOPOKHI CMYTH, 3BaJIMIA, CMITHUKH, IIyCTHPI, APKH, TEPUTOPIl MiCHKUX
KaHaB Ta Oepera pivyoK).

3a pesyapraTaMy JOCHIIPKEHh BCTAHOBJICHO, IO AJBCHTHUBHA (paKilis
¢topu mict bopucnasa, CteOHnKa Ta ceuiia CXigHUI HaMiuye 72 BUIH, SKi
HaJIeXaThb 0 62 poxiB i 27 ponuH. AHalli3 OTPUMAHUX PE3YJIbTaTIB JOCIIPKSHHS
TMOKa3as, 1110 MPOBIIHOI ponuHolo € Asteraceae (20 BuaiB). Ha npyrii mo3umii
posramoByoThcs ponuHn Poaceae Ta Rosaceae (mo 7 BunaiB). IHmn poanHu
MIPE/ICTABICHI HEBEJMKOI KIJIBbKICTIO BHAIB. BusBIEHO HM3KY iHBa3iMHUX
BuIiB. 30kpema, Acer negundo L., Conyza canadensis (L.) Crong., Solidago
canadensis L., Impatiens parviflora D.C., Phalacroloma annuum (L.) Dumort.,
Robinia pseudoacacia L.
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3rinno 3 knacudikamiero . KopHacs 3a wacoMm 3aHeCeHHsS cepeq
a/IBEHTUBHHX BUJIIB [IEPEBAYKAIOTH KEHO(ITH, IKi HANT4yt0Th 49 BuaiB. Apxeoditu
CTaHOBJIATH 23 BHAM. 3a CHOCOOOM 3aHECEHHs AOMIHYIOTh epraszioditn — 41
BUJI, aKoiroToiTH mpencraBieHi 26 BuaaMu Ta KCeHO(iTH — 5. 3a cryneHem
HaTypaizanii nepeBaxkaroTh enekodita — 37 uais. Komonoditu cranoBmsaTh 23
BUIU. Arpioditu npencrasieni 8 Buaamu, epemepoditi — 4.

3anoxomKeHHsIM cepel BU/1iB aIBeHTHBHOI (hpakiii pnopu mict bopuciaga,
Crebnuka Ta cenuina CXiIHHULS NEepeBaKaroTh BUAM MiBHIYHOAMEPHKAHCHKOTO
Ta cepe3eMHOMOPCHKOTO TIOXO/KEHHS. IX HamiuyeThes 32 BUIN.

Posmopin  aABEeHTMBHMX BHIIB POCIMH AOCHIIKYBaHOT TepUTOpil
3a JKUTTEBUMHU (OpMaMu CBIIUUTH TPO TIABHIIEHHS pOJNi OaraTopidHUX
TpaB’sIHUCTUX POCIHH (22 BUIM), NepeBHUX pociuH (14 BUIIB) Ta OQHOPIYHUX
pociuH (29 BUIIB), a TAKOXK 3MEHILIEHHSIM poJii xamediTiB (4 BuI#) Ta KpUIITO(ITIB
(3 Buanm). Lle Moxxe OyTH HACIIIKOM TOTO, 10 OaraTopiuHi TpaB’sIHUCTI POCIHHU
Ta JiepeBa MalOTh BUCOKY aJIallTOBAHICTh JJO YMOB 3POCTaHHSI B aHTPOIIOT€HHO
TpaHcopMOBaHUX OioTOMAX.

B exosnoriyHOMy CHEKTpi cepell aJBeHTUBHUX BHIIIB TOCIIHKYBaHUX MiCT
3a rirpoMophaMu MepeBa)aloTh Me30(iTH Ta kcepome3odiTh. X HamiuyeTbes
65 BuniB. Binbla mogoBrHA BHUIIB 32 BUOATIMBICTIO 10 IPYHTY € ME30TpOodamu.
XapakTepHe TepeBaKaHHs 32 BIJHOIICHHSIM JI0 CBIT/IA reiodiTiB.

I'agpuy T., Janko 0., Koounenbka M.

OCOBJIMBOCTI INIOIINPEHHA HERACLEUM SOSNOWSKYI MANDEN.
VY 3AKAPITATCBKII OBJIACTI
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgis, 79005, Yrpaina
e-mail: hafich2004@gmail.com

Hafych T., Danko Y., Kobyletska M. FEATURES OF THE DISTRIBU-
TION OF HERACLEUM SOSNOWSKYI MANDEN. IN THE TRANSCAR-
PATHIAN REGION. Increasing anthropogenic impact leads to an increase in
invasive species, which destabilizes ecosystems, reduces biodiversity and dis-
places rare species. Heracleum sosnowskyi, introduced for fodder, was found to
be carcinogenic. Neglected foci of introduction led to its global spread in Zakar-
pattia Oblast. The species displaces other plants, has high ecological plasticity
and spreads rapidly, especially along rivers. In Ukraine, no measures are taken
to control and eliminate the species at the national level. Complex measures are
required to combat the invasion: mechanical, agrotechnical and chemical.

3pocTaHHsl aHTPONOTEHHOTO BIUIMBY Ha EKOCHCTEMH IPHU3BOAUTH JI0
30UIBIICHAS YaCTKU 1HBAa31MHUX BUAIB POCIHH Y iX ckiafi. lle mpusBoauts 10
Jecrabinizanii eKOCUCTEMHHUX 3B’SI3KiB, PEAYKIil 010pi3HOMAHITTS, JIOKaJILHOTO
BUTICHEHHS Ta B TIOJAJILIIIOMY PETi0HAIBHOTO 3HUKHEHHS OMYJISIIiN PiaKiCHUX
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BuiB. Huska HaykoBLiB Kiacu]ikyroTh OioyOTiyHi iHBa3il, SK 3HaUYyLIUH
(baxTop, 110 Hece 3arpo3y oiopizHomaniTTiO (Buxop, [Ipois, 2016; Kozak, 2013).
OnHUM 3 TaKUX BUCOKOIHBa31MHUX BUIB € Heracleum sosnowskyi, SsKUi 3Ha4HO
NOIIMPUBCS HAa TepUTOpii 3akaprarts 3a octaHHi necsaTuiiTTs (CoaoMiidyk Ta
iH., 2020).

Mertoro Haioi podoTu Oya0 MpoaHa i3yBaTH MOCIIIKCHHS OB’ s3aHi 31
CTaHOM, MOSIBOIO, HEKOHTPOJILOBAaHUM TOIIUpPEHHsIM Heracleum sosnowskyi ta
MeToAaMH OOPOTHOM 3 HUM Ha TepeHax 3aKkaprarTsl.

Heracleum sosnowskyi 0yB IHTpOIyKOBaHHI HA TEPUTOPIi 3aKapHaTChKOi
obnmacti B cepeauni XX cTomiTTs, AK (ypakHa pociuHa. BuxopucraHHs
OOpIIiBHUKa B KOPMOBHMX IIUJIIX HE TMpHHEcHa OaXaHOro pe3yJbrary,
Yyepe3 MOTipUIeHHsI SKICHMX IOKa3HUKIB MOJIOKA y KOpIB Ta IOTEHLIHHOI
KaHIICPOTCHHOCTI, a MICISI IHTPOAYKIli Oyiau 3aHen0aHi W HE migaaBajiucs
OYMIICHHIO, IO 3TOJIOM MPH3BEJIO 10 iXHBOI'O NPOHMKHEHHS B NPHPOAHI
ocepenku (Buxop, [Tpons, 2014). 3apasku 3HauHiii 6iomaci Ta Bucoti Heracleum
sosnowskyi YMHUTh KOHKYPEHTHHH THCK Ha CYIyTHI KBITKOBI KYJBTYpH,
BUTICHSIOUH iX 3 (DITOI[CHO3Y, OTOUCHHS SIKOTO XapaKTePH3YEThCS BiJICYTHICTIO
IHIIMX BUJIB TPaB SHUCTHX POCIHH. XapaKTepH3y€EThCS LIMPOKOIO aMILTITY0I0
NPUCTOCYBaHb (HPaKTOPIB HABKOJIMIIHBOTO CEPEJOBHUILA, BUCOKOK EKOJIOTTYHOIO
IUIACTUYHICTIO Ta 3HA4YHMM TOTeHUiaioM 10 mnomwupenHs (Poman, 2023;
Kucunpos ta iu., 2020).

AHani3 IMHaMiKu BUIy CBIIYMTH IPO JIBa YITKO OKpECIIeHHX eTanu: (asa
panHporo po3BuUTKy (1973-1999 pp.), mo xapakTepuszyBajach MOYATKOBHUM
3aceJIeHHsIM Ta ITOCTYIIOBUM 3pOCTaHHAM Ta (paza crpiMkoro 3poctanHs (2000 —
JI0 ChOTO[HI), sIKa Bi/JI3HAYA€ThCS EKCIOHEHIIAIbHUM MPUPOCTOM MOMYIISIIT.
OcraHHIMU pOKaMH BiJ3HAYAE€ThCS IHTCHCHBHA 1HBa3iss Heracleum sosnowskyi
Ha TepuTopii 3akapnarchbkoi 0OONACTi, IO NPOSBISETHCS B HOrO MacoBOMY
PO3MOBCIOKEHHI, 0COOIHMBO B3JI0BXK PiuKoBUX cucTeM Tuca, Jlaropuist, Yx ta
inmux. Haiuacrimie pociuHa TpamsieTbes y Mmexkax 150—399 M H.p.M. y mosicax
HU3MHHHX 1 NeperipHuX ayOOBUX JIICIB, a Halpialle TpamuisieTbes Y Mexax
¢dnopuctrynux paiionis I'opran i YopHoropu [Buxop, [Ipous, 2014]. B Ykpaini
Heracleum sosnowskyi e BrmoueHo no Ilepeniky peryibOBaHUX IIKiJIHBUX
OpraHi3MiB, TOMY 3aXO/M 3 HOro KOHTPOJIO Ta JIKBiJalii HE MPOBOISTHCS
Ha 3aragpHOIepkaBHOMY piBHI (Poman, 2023). BuBuYCHHS €KOJOTIYHHX
0COOMMBOCTEH Ta Oionorii MUX I1HBAa3IMHUX BHIIB € BAXKJIMBHM KPOKOM [0
PpOo3po0KH ePeKTUBHUX METOIB OOPOTHOU 3 HUMU. JIJ1s1 3a0e3neueHHS JIiKBIHarlil
1HBa31MHMX BUJIB HEOOXIJHO 3aCTOCOBYBAaTH KOMIUIEKC 3aXOJiB: MEXaHIUYHHX
(BUKOpIHEHHSI, CKOILEHHS J0 LBITIHHS 3 MOBTOPEHHSM Hpouenypu 2-4 pasu
Ha piK), arpoTexXHIYHUX (CiBO3MIHHM) Ta XIMIYHHUX (BHECEHHS MECTULMIIB AJIS
6opote0u 3 Oyp’stHamu). Jlomomarae y OOpoThOiI BHKOITYBaHHS Ta 3pi3yBaHHS
kopeHiB Ha oOuHi 10-15 cm. s edexkTrBHOCTI poLiecy JIiKBiAaii iHBa3iiHUX
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BUJIIB 3aX0[¥ OOpOTHOM MOTPIOHO MPOBOAMTH OJHOYACHO IO BCIH 3acCMiucHIM
micuesocti (Poman, 2023).

Hamu 3ammaHoBaHO TPOBECTH JOCTIKCHHSA OI10JOTIYHO aKTHBHHUX
PEYOBUH HACIHHS 1 BEreTaTMBHUX OpraHiB pociuH Heracleum sosnowskyi 3
METOI0 3’sICyBaHHs iX MOTEHLIHHOro BIUIMBY Ha OIOTY 3 METOIO 30iJbLICHHS
e(eKTUBHOCTI 3aX0/IiB /11 OOPOTHOH 3 PO3MOBCIOKECHHSIM I[LOTO BHITY.

LoaoBka B., Xowmeii 5., OninnoBa A.

MIKPOMOP®OJIOI'TA TA AHATOMIA TUJIOAY
SILENE BACCIFERA (CARYOPHYLLACEAE)
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
e-mail: viktoria.golovka2(@gmail.com

Holovka V., Khomei Y., Odintsova A. MICROMORPHOLOGY AND
ANATOMY OF THE FRUIT IN SILENE BACCIFERA (CARYOPHYLLACE-
AE). The internal fruit structure, number of seeds and anatomy of the pericarp
were studied in Silene baccifera. The fruits contain 1 to 37 ripe black seeds. It
was assumed that the external lignified layers of the pericarp contradict the as-
sumption that the fruit type is a berry.

Silene baccifera (L.) Durande — ne Oararopiuna TpaB’siHa pociHHa 3
pomuan Caryophyllaceae, remikpuntodit, rirpodit, HiTpodin, remiocuuodir;
PO3MHOXKY€EThCSl HaciHHAM Ta BeretatuBHO (Pemoponuyk Ta iH., 2002). Bua
TIOIIMPEHUH B ycix perioHax €Bpasii 3 MOMIpHUM KIIIMaTOM, iHTPOIYyKOBAaHHUH
y BenukoOpuranii (https://powo.science.kew.org/taxon/urn:1sid:ipni.
org:names:156886-1). B YkpaiHi mpeacTaBHUKH BHTY CIIOPAJANTHO TPATUISIOTHCS
10 BCiH TepUTOpIi Ha JIICOBUX TaJIiBUHAX, Y BOJIOTHX JIicaX, Cepesl YarapHUKIiB
(Pemoponuyk, 2023). XapakrepHa O3HaKa NBOTO BUAY — SATOJONOAIOHMI
IUIig, mo € BuHATKOM Uit ponuHM Caryophyllaceae, xowa i Biamosimae
CTPYKTYpl CHpaBKHBOI KOpoOOukwm y BHIIB TpuOm Silenoideac (HasBHICTBH
CIIJIbHOI TMTOPOKHUHH, YTBOPEHOI B PE3YyNbTaTi pyHHYBaHHS IEPEropoioK Mix
IUTOJONIMCTKaMK Ta (opmyBaHHS Oararbox HaciHWH). Bin iHmmX BuAIB pomy
Silene L. meli Bua BIIPI3HAETHCS TaKOX BUTKAMH HaJ3eMHUMH IaroHaMu
(Penmoponuyk, 2023). OcoOnuBHii THI MIJIOLY 1 PO3AyTa Yalledka KBITKH OyIu
TTiICTaBOIO JUTS BITHECEHHS I[LOTO BUAY /10 okpemoro pony Cucubalus L. BTim,
MOJIEKYJISIPHI JIaHl IATBEPIKYIOTh HOTro ONM3BKY CIIOpiAHEHICTh 3 IHIIMMHA
BUAaMu pony Silene, Ha TiICTaBi 9OTO BUJ BKJIIOYEHO JO CKIIAy OCTaHHHOTO
pony (Greuter, 1995; Jafari et al., 2020). [Tnogu Ha pi3HUX CTamigX 103piBaHHS,
OyToHM Ta KBiTKHU S. baccifera 6ynm 3i106pani y M. Bunauku JIbBIBCbKOTO paiioHy
JIpBiBchKO1 oOmacTi, 11 BepecHs 2023 poky Ta 3adikcoBani B 70% eraHodmi.
Hdus mocnimkenas Oynmu BukopuctaHi 30 TUTOIB, SKi BUBYAIU ITiJ] CBITIIOBHM
MikpockoroM. ITpu BuBYeHHI aHaTOMIYHOI OYIOBM OILIOMHS 3pi3n 00poOIsIN
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PO3YMHOM (MIOPOTNIOLMHY Ta XJOPUAHOIO KHUCIOTOI 3 METOK BHSIBICHHS
JITHIHY Ta BCTAHOBJICHHS O3HAK MOJIOHOCTI 3 KOPOOUACTUM ILIOJOM.

3aB’s13b S. baccifera mae Kymascty GpopMmy, Y KBITIli BOHA CBITIIO-3€JICHA,
y TUIOAI CIOYaTKy 3eJieHa, 3roJoM, MICNs IHPUIMHEHHS pOCTy, yopHie. Ha
BEpPXIBIIi 3aB’s31 € TPU JOBTI OLTI CTHJIOMI, SIKi ONaAI0Th HA MTOYATKY MEPiOLy
IUTOJIOHOIIEHHS. Yamedka crodarky Oroprae 3aB’si3b, a IOTIM BiIXWIAETHCS
BHHU3, TaK IO IUTA BIIKPHUTO EKCIIOHYETHhCS Ha KOpPOTKoMy riHodopi. Ilmix —
TPUWICHHUI BEpXHiM OaraToHACIHHHMU, OMHOTHI3IHUM, ane 30epirae 3aHIIKN
CEMT IO BCill BHYTPIMIHII MMOBEpXHi OILIOAHS y BUIVIANI HEBETUKUX MTOTOBIICHD.
Takok Ha BHYTPIITHIA TMOBEpXHI OIUIOAHA Ha pajiycax CEpeAWHHUX ILIOUIHH
TIJIOZOIUCTKIB TIOMITHI OOpO3eHKH (3aTUIIKH JOP3aJbHUX IIUIHH PO3KPUBAHHS
KOpo09acTOTo TUIOMY, XapaKTEPHOTO I TPEACTaBHUKIB pony Silene). [Tnanenta
LEHTPAJIbHO-KOJIOHYACTa, KyjsacTa, ropOKyBara. HaciHMHM Tpu 103piBaHHI
3MIHIOIOTh KOJIp 3 OULIOro 10 CBITJIO-Oyporo i 4YOpHOro, 3aiiMaroTh BCHO
MOPOXKHHUHY 3aB’si31. Y HaloMy JOCITIPKEHHI 3°sICOBaHO, IO JliaMeTp CTUIIIUX
IUIONIB KOJIMBAETHCS Big 5 MM 10 7 MM. BusiBIcHa Benuka pi3HUISI KUTBKOCTI
HaciHUH y rofax: Bif 37 no | HacinuHy, B cepequpoMy — 10 y turoni. 3a3Buyaid,
nepeBaXkae abo BenMKa KibKicTs HacinuH (20-30), abo myxe Mana KimbKicTs (1-
8), Bkpaii pigko Tpamisierses 10-20 HacinuH y mmoxi. [lpu npoMy giamMeTp miomy
HE BIUIMBAa€ Ha KUTBKICTh HaciHWH. Hampuxiazn, B toromi 3 giamMeTpoM 6,6 MM
BHSBJICHO 23 HACiHWHHU, a B TUIOAI 3 niametpoM 7,2 MM — 12 HaciauH. OTI0eHb
TOHKHHA, M’ ICUCTHH, Ou3bko 500 MKM 3aBTOBIIKU. KITITHHM 30BHINIHIX IIapiB
OIJIOAHS TOBCTOCTiHHI, OaraTokyTHi, 3AepeB’sHiT. BHyTpimmHA dacThHa
OIUTOJHS IMApeHXIMHA, TOHKOCTIHHA, MICTHTh MOOAMHOKI KyOiuHI KpUCcTanu i
JPY3HU OKCAJIaTy KaJbIIifo.

Omxe, Haml JOCHIPKCHHS JO3BOJIMJIM  BUSIBUTH  37€pEB’SIHIHHS
30BHILIHBOTO APy OIIoAHA y S. baccifera, o cynepeynTs BU3HAYEHHIO HOTO
THILY TUIOAY SIK STOJ0NO/AI0HOTO.

TI'onuapenko B., 'anunbka H., OctpoBebkuii P., IM'amnubknii T.

HOBI JIOKAJITETU IMPATIENS GLANDULIFERA ROYLE
(BALSAMINACEAE) HA TEPUTOPII JIbBIBChKOI OBJIACTI
Jlvsiscokutl nayionansHull yrigepcumem imeri leana Opanka
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
e-mail: vherbarium@ukr.net

Honcharenko V., Halytska N., Ostrovskyi R., Halytskyi T. NEW LO-
CALITIES OF IMPATIENS GLANDULIFERA ROYLE (BALSAMINACEAE)
ON THE TERRITORY OF THE LVIV REGION. Information about a new local-
ites Impatiens glandulifera Royle in the territory of the Lviv region is provided.

B cyyacHuX yMOBaX aKTHMBHO BifOyBa€ThCsl TPOIEC aJBEHTH3ALI] (IIopH,
1110 BUSIBJSIETHCSI SIK Y 301/IBIICHI BUJIOBOTO PI3HOMAHITTSI, TaK iHBA31sIX 4y KOPIJHUX
oprani3miB. Lli nporecu xapakrepHi 1 11 Griopu YKpaiHu.
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Impatiens glandulifera Royle — anBeHTHBHHI BU 3aXiITHOTIMAIACHKOTO
noxopkerHs (Beerling, Perrins 1993) six y €Bpori, Tak i B OKpeMUX MTPOBIHIIISNX
Kanamu, CIIA, Hosoi 3enanpii, Anowii (Beerling, Perrins, 1993; Cockel, Tanner,
2012; Perrins et al., 1993; Weber, 2003). [Ipupomuuii apean Impatiens glandulifera
OXOIUTIOE TIepenrip’st 3aximHux ['iManaiB: miBHIYHO-cXigaui [lakucTaH, miBHITHIHA
3axig [aaii (Jxammy 1 Kammip, Ximagan-TIpagent i Yrrapakxann) i 3axig Hemamy
(GBIF, 2022). Ha tepuropii Ykpainu € iHBa3MBHUM BHI0M Ha 3akapmarTi, [Tomicci
Ta B miBHIYHO-3aximHOMY JlicocTeny (Zavialova et al., 2021).

3arajiom iHQopMalis PO ICTOPil0  MOMIMPEHHS, EKOJIOTO-LEHOTHYHI
0CcOOIMBOCTI Ta 1HBa3WBHICTH Impatiens glandulifera sk Ha Teputopii Ykpainu,
tak 1 JIpBiBCHKOI OOmacTi HaBemena B poborax B. IlleBumka i3 cmiBaBTOpamu
(Shevchyk et al., 2022) ta C. Konsikina, JI. I'ybaps, B. Bymkaka (2022). Pesynbraru
JIOCITIJDKEHHSI y4acTi sIK BUIy-TpaHc(hopMmepa Y pi3HUX POCIUHHHUX YIPYIIOBaHHSIX
VYxpaiucekoro ITomicest (Jlicooi 30nu Ykpainu) Haeneno B. IIporornonosoro i3
cniBaBropamu (Protopopova V. et al., 2015).

Hamu neii Bupg BusiBienuid B Jiokaiiterax “JIbBiBCcbKa 00i1., M. JIbBIB-
Binoropma, cx. oxommi, Byn. binmoropma, Ha Gepesi kanamy. 301 m. H.p.M. N
49°84°46.1», E 23°95°27.6».VH 4214. 15.07.2019 p. I'onuyapenko B.1.; JIpBiBChKa
0011., J{porodunekuii p-H, M. bopucias, Byn. biuna [xepenbHa, npaBuii Oeper
piukn Tucmenuns, Oins mocty. N 49726°48.1», E 23°39°13.9».VH 4223.
26.09.2021 p. I'oruapenko B.1., l'anunpka H.I1., T"amuekwii T.C.; JIsBiBCBKa 00,
Hporobumpkuii p-H, M. J[{poroouy, By:. IBana [larka, 7, niBuii Geper moToky, Ois
mocty. N 49°20°56.7», E 23°31°00.5».VH 4301. 09.07.2023 p. 'onuapenko B.I.,
lanuupeka H.IT., Famaekuit T.C.”. ocuipkenHs xoponorii Impatiens glandulifera
Ha TepuTOpil YKpalHU 3aIMIIAEThCS aKTYalIbHUM 3aBIaHHSIM Y 3B’ 3Ky 3 THM, 1[0
LICH BUJI € 13 BUCOKHMM CTYIICHEM 1HBa31MHOCTI Ta BUIOM-TPAHC(HOPMEPOM.

Janko 10., Kooniaenbka M.

I[MOIIMPEHHS IHBASBHINX POCJIMH
HA TEPUTOPII YKPAIHCbKUX KAPITAT

Jlvsiscokutl nayionanvnuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie 79005, Ykpaina
e-mail: yura_danko@ukr.net

Danko Y., Kobyletska M. SPREAD OF INVASIVE PLANTS IN THE
TERRITORY OF THE UKRAINIAN CARPATHIANS. This article presents the
results of the analysis of publicly available research on the spread of invasive
plants in the territory of the Ukrainian Carpathians. In the course of the analysis
of the works devoted to this topic, a number of conclusions and generalizations
were formed regarding the spread of invasions in the Carpathian region, the state,
the study of this issue and the main directions of research of adventitious flora.

CtpiMKke Ta HEKOHTPOJIbOBAaHE TNOIIMPEHHS 1HBa3WBHUX BHJIB HeEce
3HauHy HeOesneky Oiopi3HOMaHITTIO Ta abopureHHuM exoromnam (IlleBepa Ta
iH., 2017). Ykpaina He cTaja BUHATKOM 3 IIbOTO IPaBWJIA i OCTAHHIMH POKaMH
TOCTPO CTHKHYJAcCs 3 MPOOJIEeMOI0 iHBa3MBHUX BUAIB pociuH. OcobnuBy yBary
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B po3pi3i miei mpoOneMatuku mputiarye no cebe Kapmarchkuil perioH, skwuii
Yy HE HAWIHTEHCHBHIIIE MiJaBaBCs MOIIUPEHHIO iHBAa3id Ie 3 JaBHIX YaciB
(Zavialova et.al., 2021).

Hamoro ™etoro Oymo mpoaHami3yBaTd MOCHiIKCHHS, IIOB’S3aHI 3
aJBEHTHBHOIO POCIHMHHICTIO YKpaiHChkmx Kapmar Ta cdopmymoBatn
y3arajpHeHy iH(pOopMallilo Ipo MOLUIMPEHHsI iHBa3iil y bomy perioHi. [Ipeamerom
JOCTiKeHb Oyimo oOpaHo craH ¢uiopu Ykpaincekux Kapmar B IUTONIUHI
MONIUPEHHS HeaOOPUTEHHHUX BUJIIB, @ 00’ €KTOM JOCIIIXKSHb — €KCIIAHCIs 1HBa31H
B Kapnarcrkomy perioHi.

VY xomi aHami3y poOiT, MPUCBSYCHUX Iiii TeMaTHIli, OyJI0 cPOpPMYITHOBAHO
HU3KY BHCHOBKIB Ta y3arajbHEHb IIOIO0 MOMIMPEHHs iHBasid B Kapmarcpkomy
pErioHi, CTaH, BUBUCHHS I[bOTO MHTAHHS Ta OCHOBHI HANpPSIMH JIOCIIIKCHHb
aZBCHTUBHOI (uopu. HaykoBIli HamararoThCs CTBOPIOBATH CIMCKH 1HBA3UBHHUX
BUJIIB POCJIMH JUIS NEBHUX PEriOHIB, JOCIIJDKYBaTH ITOXO/KEHHSI Ta CIOCOOU
TIOMIMPEHHST HEaOOPUTeHHWX BHJIB, pO3poOIATH Meroau OopoTeOu  abo
MIPEBEHTUBHUX [iH JUIS 3ar00iraHHs MOMIMPEHHS Ta MPOTHO3YBAHHS MaiOyTHBOI
ekcrafcii miel rpymu pocnuH. OOHUM 3 OCHOBHHX (DaKTOPIB, SIKMH CHPUYHNHHB
aKTHBHE MTOUTMPEHHS aIBEHTUBHIX BB POCIINH, € JIFOJChbKa AismbHICTH (Skocajic,
Nesic., 2020; Conomiituyk ta in., 2020; [TaBnumak, Kpeukiscbka, 2021; Dubyna et
al., 2022). /loMiHaHTHIMH POIMIHAMU 32 KUTbKICTIO IHBa3UBHUX BUIIB, HOIIUPEHHX
Ha TepuTopii Ykpaincekux Kapmar, € AiictpoBi (Asteraceae), 110 CTaHOBIISTH BiJl
18% mo 30% Bin 3aranpHOi KimbkocTi, Kamycrsai (Brassicaceae) — (8-12%) ta
3maxoBi (Poaceae) — (8-10%). 3a wacom 3aHECEHHS CIHIBITHOMICHHS apXxeo(iTiB
1 keHo(iTiB cTaHOBUTH OnMU3BKO 1:2.5 y BCix 0OmacTsax, OKpiM MpoaHai30BaHMX
perioniB IBano-MpaHKiBChKOi 00MacTi, /i€ CMiBBiIHOIIEHHS Oyio abo oOepHeHe,
abo 1:1. IlepeBakHe TOXO/PKEHHS BHJIB CEPEA3EMHOMOpPCHKE, ITIBHIYHO-
aMepHuKaHChKe Ta ipaHo-TypaHcbke (Buxop, IIpous, 2014; Prots, 2013; Yopnei,
2018; ITaBmumax, [JaspkiB 2022; MoHacTupcbka Ta iH., 2022; Uyba, Mamuyp.,
2018; Solomakha et al., 2012; Pyneiiayk-Ko63esa 2019). JlocmipkeHHs iHBa3UBHAX
BUIB POCIIMH, a caM€ iXHBOTO aJeIONaTHYHOTO BIUIHBY, MPOIECIB KOHKYPEHIIil
Ta MOJICJIFOBAHHS M MPOTHO3YBaHHs MalOyTHHOTO MOMIMPEHHSI MOXKE JIOTIOMOTTH
3yIHUHUTH EKCIIAaHCII0 HeabopureHHUxX BUIB. [loTouHe mIaHyBaHHS 30epeKeHHs
GiopizHOMaTHITTSI YKpaincekux Kaprnar Mae OyTr JOKOPIHHO 3MIHEHO BPaXOBYIOUH
HasBHICTH 3arpo3M IHBA3MBHMX BHUJIIB Ta HAMAraHHsS PO3POOUTH JTOBTOCTPOKOBY
Ta BCEOCSDKHY CTparerito OOpoThOM 3 aJBeHTHBHMMH pocimHamu (Darrigran,
Damborenea, 2015; 3as’sutoBa 2019; Yepnwu, 2023).

Jemxo L., [Tapaumak 51.
JIIKAPCBKI POCJIMHU POOAMHU ASTERACEAE
Y ®JIOPI APOT'OBMYYMHU

Jpoeobuyvkuii depacasnuii nedazoziunuil yHisepcumem imeni leana @panxa
syn. Cmpuiiceka, 3, m. [pozobuu, 82100, YVrpaina
e-mail: pavlyshak2210@ukr.net

Demko 1., Pavlyshak Y. MEDICINAL PLANTS OF THE ASTERA-
CEAE FAMILY IN THE FLORA OF DROHOBYCH DISTRICT. The abstract
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presents the distribution and systematic composition of medicinal Asteraceae
species in the flora of Drohobych district. It is established that among 800 native
species of Asteraceae family in the flora Ukraine there are about 23 species in the
flora of Drohobych district.

Tpancgopmaiss HABKOJIUIIHBOTO CEPEOBHUINA i/l BIUIMBOM JIFOJICHKOL
JISUTBHOCTI IPHU3BEJIa 10 TOPYIIEHHs Ta 301 JTHEHHs 010p13HOMAaHITTS, BHCHA)KCHHS
LIHHAX TPUPOAHUX BHIIB POCIUH. J{MKOpOCH JiKapCchKi POCIMHU € BHXITHUM
MarepiasioM Juis 06araTbox JIKapChbKHUX MpernapariB, A0 SKAX OPraHi3M JIIOIUHU
a/IaniTOBaHMH, OCKUIBKM BOHM YacTO MPHUCYTHI Y poCiHHHIN Dki. Jlikapcbkumu
POCIMHAMY 3aXOILTIOIOTHCS 32 TX HEBEIMKY TOKCHYHICTD | MOYKJIMBICTh TPHBAJIOTO
KOpUCTYBaHHA 0e3 mposiBy mobiuHuX Aiit (Minapuenko, 2004).

Ha paHmii 4yac mocTae nuTaHHSA HAsABHUX pPECYpPCiB Ta MOLIYKY
pe3epBiB CHPOBHHHHX 3allaciB MIHHUX JIKAPCHKUX POCIHH, OCKUIBKH 00cAT
3aroTiBIIi JIKapCHKOI POCIMHHOI CHPOBHHH CYTTEBO 3MEHINYETHCS KOXKHI 3-5
pokiB. ToMy IyXe BaXJMBHM 3aBIAHHIM € JIOCIIJDKEHHS PECypCiB JTIKapChKUX
POCIMH y NPUPOIHHUX YMOBAaX POCTYy. Benmka KiJbKiCTh JIIKapChbKHX POCIHUH,
10 BUKOPUCTOBYIOThCS Yy HAayKOBil Ta HapoOAHiM MEIWMIMHI, HasiBHA y POJMHI
Asteraceae Bercht. & J. Presl, BUBUCHHS IpeICTaBHUKIB KO OyJI0 MPEIMETOM
HAIIUX JIOCIIJHKEHb.

Asteraceae — oqHa 3 HAHOUIBIIMX POMUH ABONOJBHHX POCIHH. Y
CBITOBIH (topi HapaxoByrOTh OH3bK0 1150-1300 poxie Ta 61yt 20 THCSY BUIIIB
uiei pogunu. 3 HuUX y ¢uopi Ykpaiuu npezacrasineHi onuszpko 800 BuaiB, 10
Hanexars 10 132 poxis (Heuuraiino, 2000).

PaiioH Hammx JOCTIIKEHb OXOIUTIOE TepUTOpito JporoOHUIbKoro
paiiony JIbBiBchbKOi oOmacti (oxomumi cin Jlimmsa Ta Yastaui). docmimkeHHS
3IIACHIOBANI MapIIPyTHO-SKCICOUIIIHHAM METOAOM; PSCHICTH Ta HITBHICTB
POCIHH BU3HAYAIN METOJOM MPOOHUX TiISTHOK.

Ha ocHOBi aHami3y jiTepaTypHHMX JDKEpeNn Ta BIACHHX MapLIpyTHO-
eKCTIeIUIIIHHIX JOCITI/PKeHb, MpoBeAeHUX yrnpomorxk 2022-2023 pokis, HaMU
BCTaHOBJICHO, L0 BUAOBHH CKJIaJ| JIIKApCHKUX POCIHMH POIMHHU Asteraceac Ha
JOCTKYBaHill TepuTopii mpencrapnenuid 23 pumamu (2,8 % Bim 3araibHOL
KUIbKOCTI BHJIIB 1i€i poauHu y ¢uopi Ykpainu). Hamu BusiBIeHO aekiibka
KaTeropii psCHOCTI. 3a PSICHICTIO JOCHIPKYBaHI BUIM PO3MOALICH] HACTYITHUM
yuHOM. TparuisitoThes Kyxe psicHo — 6 Bumi (26,1 %), B tomy uucni Taraxacum
officinale Weber ex F. H. Wigg., Achillea millefolium L., Chamomilla recutita L.
tomio. [Ipencrasneni psicao — 8 Bunis (34,8 %), nanpuknan, Tanacetum vulgare
L., Tussilago farfara L. Ta inmi. Tpamstorses pigko — 5 BuaiB (21,7 %), cepen
SKuX Artemisia vulgaris L., Cichorium intybus L., Arctium lappa L. TlooguHOKO
npencraeieni 4 sumu (17,4 %), B Ttomy umcni Centaurea cyanus L., Bidens
tripartita L., Onoporgon acantium L.
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JAmutpam-Bane6a 1.

TIONTY IS GALANTHUS NIVALIS (AMARYLLIDACEAE)
Y JHICTPOBCBKOMY PEI'TOHAJIBHOMY JIAHAITA®THOMY
[TAPKY TA MOI'O OKOJIMILISAX
KII “JInicmpoeécwruti pecionanvhuii nanowagpmuuii napk imeni Cepeis [iouua”
nn. anuna Fanuyvkoeo, 5, m. Taymau, leano-Dpankiscvka obn., 78001, Yrpaina
email: dnisterpark@gmail.com
Dmytrash-Vatseba 1. POPULATIONS OF GALANTHUS NIVALIS
(AMARYLLIDACEAE) IN DNISTER REGIONAL LANDSCAPE PARK
AND ITS VICINITY. Twelve local populations were found in Dnister Regional
Landscape Park and its vicinity. Populations are from medium to high size (seve-
ral thousands to hundreds of thousands individuals). The biggest population is
located near Nezvysko village and consists of tens of millions of plants. The ma-
jority of revealed populations are presented in Central European oak-hornbeam
forests biotope, and on north to east slopes of the hills.

Galanthus nivalis L. (Amaryllidaceae) — eBpomnelicbko-cepen3eMHO-
MOPCBHKHUI BUA, 0 B YKpaiHi 3HAXOMUTHCA Ha CX1THIN MeXi apeairy i 3aHeCeHHA
no Yepsonoi kuurm VYipainm (2009) i3 TPHUPOIOOXOPOHHHM CTaTyCcOM
“peoriineHnit”. Ilompm mepeBa)kHO YHCENBHI TMOMYJAMii Ta CIIOpagndHe
nomupeHHs Buay y IlpaBoGepesxxaomy Jlicoctemy, Kapmnarax, [lepeakapnarri,
3axigaomy Ilomiyuti Tomio, HOTO YHCENBHICTh IIOPOKY CKOPOYYETHCA dUepes
HaJMIipHY €KCILIyaTarlifo.

HuictpoBcpkuii perioHanbHuit manamadtauit mapk (PJIII) — o6’exr
MIPUPOAHO-3aII0B1THOTO (POHIY MiCIIEBOTO 3HAUEHHSI, PO3TAIIOBAHNH 31€01ITBIIIOTO
Ha mpaBoOepesxki p. HicTep y Mexkax IBano-®PpankiBchkoi oomacTi. 3a ¢i3uko-
reorpadiuHUM paliOHYBaHHAM ITapK YaCTKOBO IpeACTaBleHHH y Po3Tormko-
Omninbcpkilt TOpOOTipHIA 007acTi, aje OCHOBHa HOTO TEPHUTOPiS HAIEKHUTH
no Tmymanpko-IoponerkiBcekoro paniony IIpyr-/IHicTpoBCEKOi BHCOYMHHOL
o0IacTi 30HM mIHpOKONUCTAHUX JiciB (Exonoriuna enmuknonenis, 2008).

Ha tepuropii JxicTpoBcbkoro PJIIT Ta B H0T0 OKOMHIIAX Hapa3i BUSABICHO
12 nokanpauX nomymsiniid G. nivalis. Ha H. ok. ¢. BykiBHa y sBopoBO-0yKOBOMY
mici (6iotom J{1.1.2; TyT i mami Trmwm 6i0TOMIB Ta IXHI KOXU HaBEACHI BiATIOBITHO
no HamionaneHOTO Karamory OioromiB Yipainu (2018)) BHSIBICHO MOS0
YHUCENBHICTIO JIEKIIbKa THCIY ocoOuH. Hemomamik, Ha mH.-cX. OK. ¢. HmxHiB
y rpaboBo-gy00oBo-B’si30BoMy wici  ([11.2.1) TokamizoBaHa  IOMYJSAIIis
YHCETBHICTIO COTHI THCSY 0coOnH. Ha m.-cx. ok. ¢. OnermriB y rpaboBoMy Jtici
(11.2.1) HasBHA MOMYJIALiS YUCENBHICTIO IEKiJbKa THUCSY ocoOmH. Ha mH. ok.
c. [amarnyi B ypounmi “Tlorineka ropa” y ckiani rpaboBo-0yKoBO-IyOOBOTO i
SIBOPOBO-AyOOBO-TpadoBoro iicy 3 yuactio Tilia cordata Mill. Ta Prunus avium
(L) L. (1.2.1) BusBIeHa OIS, sIKa HaNdye AECITKH THCSY ocoOmH. Ha
IMH.-3X. OK. ¢. OmaiB (ypouume “/lymka”) y sSBOPOBO-IIHPOKOIHCTOIHIIOBOMY
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Jici Ha KpyTocxwiax i3 Buxofamu rimciB Hax Jmictpom (/11.3.1; J11.3.2a)
BUSBIICHA TMOMYJISALIS YHCENBHICTIO JAEKiIbka THCSY ocoOuH. [lobmmsy c.
Honunua, B ypouuri “/lan4uis’” Ha KpyTOCXWiax Haj p. JHiCTep 3 BUXOgaMH
BalHsiKIB 3a(ikcoBaHa MOMYJALIS YHCENBHICTIO JEKUIbKa THCSY OCOOHMH Yy
ckiani 6iotomis J11.3.1 ta /11.2.1. Ha cx. ok. ¢. He3BuchKkO y sSIBOPOBO-1y00BO-
rpaboBOMy Jici, MicissMu 3 JOMiHyBaHHAM Prunus avium (J11.2.1) BusiBicHa
TOMYJISIiS YHCEIbHICTIO JCKIIbKAa THCSY OCOOWMH. IMOBIpHO, HaifuucenbHila
NOMYJISILisS BUAY 3HAXOQMUTHCS HA MH.-CX. OK. ¢. He3BUCHKO, Ha cXmiiax Hal p.
Huicrep. BoHa HapaxoBye AeCATKHA MiJIbHOHIB 0COOMH, 110 POCTYTh B TpaboBO-
roctposuctokieHoBomy Jici (J11.2.1), omHak pO3CENSAIOTHCA Ha 3arviaBHi
ninsaku (J11.6.1, J11.6.2), a takox mpudepexHi pekpeamiiini 30Hu (C1.2.4).
Ha 3x. ok. ¢. XMeneBa B rpa6osiii ai0posi ([[1.2.1) Big3Ha4ueHO neKigbKa THCSIY
ocobuH G. nivalis. Ha nH. ok. c. YUepHenu1st y rpaboBo-1y00BOMY JIiCi 3 y4acTio
Quercus petraea (Matt.) Liebl. ([11.2.1) BUABICHO MOMYJAIIIO YHUCEIBHICTIO
JeKUTbKa TUCSY 0COOMH. Y TONIOHMX yMOBaxX BUSBIIEHA MOMYJISLIS Ha CX. OK. C.
Muxansue. [i YHcenpHICTh — 0 MeCATH THCsY 0coouH. Ha mH. oK. ¢. [NepeniBanus
nonyysiiis G. nivalis YMCENBHICTIO B CCATKU THCSY OCOOMH MPEACTABICHA Y
CKJIaJli SIBOPOBO-AYyOOBOIO JIicy 3 yuacTio Acer campestre L. (J11.2.1), a Takox
BUSBJICHA Y CKJaJi IpabOBO-JUIIOBO-CKEIHHOMIYOOBOTO JICY 3 JOMiHYBaHHIM
Sesleria heufleriana Schur (J11.3.2).

Takum uuHOM, BUsiBIeH] nonyisuii G. nivalis TpuypoveHi A0 MiBHIYHUX,
MIBHIYHO-CXITHUX Ta CXITHUX CXUIIIB MaropOiB, XapaKTepH3YIOThCS CEPEIHBOIO
Ta BEJIMKOIO YUCEJIBHICTIO, 1 TPeACTaBIeH] epeBaXHO y ckiaai 6ioromis J(1.2.1
(ueHTpanbHOEBPONIEHCHKI TpaboBO-1yOO0BI JicH).

3a0aoubKHi A.

YTOUHEHHA CYUYACHOTI'O CTATYCY I'PUBA
HELMINTHOSPORIUM CUCUMERINUM (MASSARINACEAE,
ASCOMYCOTA), OITMCAHOTI'O 3 KPUMCBKOI'O
IMIBOCTPOBA (YKPATHA)

Xapxiecvkuii HayionanvHutl ynieepcumem imeni B. H. Kapasina
matioan Ceoboou, 4, m. Xapxis, 61022, Ykpaina
e-mail: andreizablot647@gmail.com

Zablotskyi A. CLARIFICATION OF THE CURRENT STATUS OF THE
FUNGAL SPECIES HELMINTHOSPORIUM CUCUMERINUM (MASSARI-
NACEAE, ASCOMYCOTA) DESCRIBED FROM THE CRIMEAN PENIN-
SULA (UKRAINE). The work is devoted to a little-studied fungus, which was
described in 1924 by L. Garbovsky from diseased cucumber leaves grown in the
vicinity of Simferopol under the name Helminthosporium cucumerinum. Judg-
ing by the description and original illustrations, this fungus definitely belongs
to the genus Bipolaris. The holotype of the species has been lost, and its current
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status remains unknown. Morphological and genetic study of the culture from
pumpkin fruits, collected in the vicinity of Kharkiv, confidently identifies it as
Bipolaris sorokiniana. This species is a dangerous parasite of cereal grains, but
is sometimes recorded on non-cereal substrates. It has been suggested that H. cu-
cumerinum can be synonymized with B. sorokiniana.

Pin anamopouux rpubiB Helminthosporium Link, onucanuii y 1809
p-, XapakTepu3yBaBCs YTBOPEHHSM BEIHMKHX TEMHO3a0apBJICHHX MONEPEYHO-
CENTOBAaHUX KOHIIIH, sKi 3a OPMOIO HAraayrTh TelIbMIiHTIB. 3roJjloM BiH OyB
pO3nUTeHNH 13 BHOKPEMIICHHAM CaMOCTiHHUX pomiB Drechslera, Bipolaris Ta
Exserohilum, ki pi3HATBCA 32 MOP(OJIOTIYHUMH 03HAKAMH KOHITIN 1 CTaTeBUMH
cramisMu. OmHUM 3 HAWBIZOMIMINX TPEICTABHUKIB ‘TEIBMIHTOCIOPIEB” €
B Bipolaris sorokiniana (Sacc.) Shoemaker. Bux OyB Bmepme 3i0paHwmii
xapkiBcbkuM Mikosorom H. B. CopokiHuMm i onucaHuid sk HOBHH A HAayKd
Buj itamiicekuMm BueHuUM I1. A. Cakkapmo. BiH € HeOe3neyHHM MTapasuToM
KOJIOCOBUX 3JIaKiB, ajie iHO/Ii PEECTPYETHCS TAKOX 1 HAa HE3JTAKOBUX CyOCTparax.

Y xBitHi 1916 p. JI. T'apOoBchkuil nOCHiIKyBaB XBOpi JIMCTKU
oripkiB, BupomieHux B okonuisix M. Cimgeponons (3apa3 AP Kpum,
VYkpaina). Y 1924 p. ueii rpud OyB ommcaHUil SIK HOBHUU i1 HAyKU BUJ
Helminthosporium cucumerinum Garb. 3TiZHO 3 IPOTOJOrOM, CIOPH TEMHO-
KOpUYHEBi, BepeTeHOMNOoAI0H1 abo OymaBomomioHi, 45-95 x 13-17 mxm, 3 5-10
neperopoakamMu. BoHN Jerko mpopocTand B Kpamli Boau 3 000X KiHIB (abo
1HOZI JIMIIIE 3 AUCTAIBFHOTO), ajie HIKOJIU 3 MPOMIKHUX KITHH. CyIsdd 3 Omucy
Ta OpPHUTiHANBHUX UTIOCTpamiid, rpud Oe3mepedHo HANEKHTh A0 poxy Bipolaris.
Hapasi romotun Bumy BTpadyeHO, a HOTO CydacHHH CHCTEMaTHYHHUI CTaryc
3aJIMIIAETHCS] HEBIJTOMUM.

Bocenn 2017 p. B okonuipsix M. XapkiB CTyaeHTOM Kadeapu Mikojorii
ta (iroimyHonorii A. IlanpkoBum Oyno 3i0pano g rapOysa (Cucurbita
pepo L.), psAcHO BKpuTHU criopoHOmeHHAM Bipolaris sp. et rpub nerko
KyJIBTHBYBABCS Ha LITYYHUX NOXXUBHHMX CEPENOBHIIAX 1 32 MOPQOIOTIYHUMHU
03HaKaMU BiIOBiaB onucy sk Helminthosporium cucumerinum, 1ak i Bipolaris
sorokiniana. MonekynspHo-renernune pociimkenus (ITS periony p/IHK)
JO3BOJIMJIO HaM BIIEBHEHO imeHTH(IKYBaTH KyJIBTYpYy SIK Bipolaris sorokiniana
(Sacc.) Shoemaker.

VY3aranpHIOIOUM CydYacHi BIiOMOCTI mpo cyOcTparHi ymomoOaHHS
B. sorokiniana 1 pe3ynpraT BIaCHOTO JOCIIKEHHS, MU MOXKEMO TIPHITYCTHTH,
1110 Ha JINCTKaX oripka B KpuMy Mir po3BuBaTHCS iHIINI MAaTOTeH, a HEKPOTH30BaH1
JUISTHKY TIOTIM 3acenuB B. sorokiniana. TIpote anst ocTaTtodHOro po3B’si3aHHS
LBOTO ITUTaHH, Oyilo 6 GaXkaHO 310paTh 3pa3oK Ha YPaKEHMX JIHMCTKAaX OTipka
a00 K BUBYHTH 3aTHICTh MIIEIit0 B. sorokiniana KONOHI3yBaTH POCIIIHH OTipKa.
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OCOBJIMBOCTI ITTOIIUPEHHSA VISCUM ALBUM (SANTALACEAE)
B MICTAX VKPATHU
Jloneybkutl nayionanvhutl ynisepcumem imeni Bacuna Cmyca
eyn. 600-pivus, 21, m. Binnuya, 21021, Ykpaina
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Malova T., Mashtaler O. DISTRIBUTION PECULIARITIES OF VIS-
CUM ALBUM (SANTALACEAE) IN THE CITIES OF UKRAINE. The prob-
lem of Viscum album spread in Ukraine is causing serious concerns. The increas-
ing presence of this plant species on trees can lead to negative consequences for
the ecosystems. The excessive presence of V. album can result in the degradation
of forest stands, posing a threat to the health of trees and the overall ecological
balance. It can also contribute to the spread of plant pathogens. This is particular-
ly relevant for valuable forest resources, parks, gardens, and other natural areas
where many valuable tree species are present. To address this issue, it is neces-
sary to develop effective strategies for controlling and monitoring of V. album
distribution in all regions of Ukraine.

3enenHi JmepeBHI HACA/DKCHHS € HEBiJ €MHOIO CKJIaJ0BOI MIiCBKOTO
cepemoBua. Biqomo, mo nepeBHi HacaKEeHHS y MicTaX pO3BUBAIOTHCS Y OUTBIII
CTPECOBHX YMOBaxX i € OUTBII BPa3JIMBUMH 10 BIUIHBY OiOTHYHUX UMHHHUKIB,
30kpema Viscum album L. e Bux Hapa3i IEMOHCTpY€ IMIBUAKE ITOMKMPEHHS B
MIPUPOAHUX TA MICHKHX €KOCHCTEMax B YKpaiHi.

BinpmricTs BiTOMUX TOCHTIHKEHb CIPSIMOBaHI Ha KOMITICKCHE OIIHFOBAHHS
Ta IPOTHO3YBaHH:I BIUTMBY Pi3HUX BHIIB poay Viscum L. Ha mpupoaHi eKOCHCTEMH
(J1icoBi HacaKEHHS), a TAKOXK 00 €KTH CLIBCHKOTOCIOAAPCHKOTO TPU3HAYCHHS
(camm), Tomi SK MICBKI 3€JEHI HAaca[pKEHHS IEePEBaXHO 3AJIMIIAIOTHCS I103a
YBaroko JOCHTITHUKIB. Mayo TociiIKeHIMH 3aIUIIAI0THCS €KOJIOT1UHI (paKkTopH,
10 CHPHUSIOTH MOMHUPEHHIO Ta POCTY YUCENBHOCTI NOMyIsiid V. album B MichKuX
ymoBax (Pubainka, 2021).

Ha cporomni excmancis V. album nabyma xaracTpoQidHHX MacmTadiB
JUIA BENWKHX 1 Maimmx wmict Ykpainm (Hanpukian, Kuwesa, Xapkoma, IBano-
OpankiBceka, Binnuti, [lodaraBm), mpo mo cBigdarh dYWCIeHHI yOmikarii
(Krasylenko et al., 2020; Pubanka, Beprenec, 2020; Pubanka, 2021).

Hoseneno, mo V. album cripuunHs€e YHIOBIIBHEHHS POCTY, AeQOIialliio,
3MiHH B (DOpMyBaHHI JEpEeBUHH i PO3BUTKY JIUCTKIB, € NMPUYNHOIO 3HIDKCHHS
JOBTOBIYHOCTI JICPEBHUX POCIUH, NPHU3BOAUTH JO MOCTYNOBOTO BCHXaHHS
YaCTHH KPOHU OKPEMUX JIEPEB, & TAKOXK IIIMX ASPEBHUX HACAPKCHb.

KpaiioBi wacTuau TiNOK, ypakeHux V. album, 9acTo BCHXaIOTh MiA Yac
NOCYX, IO NPH3BOAHMTH O 3HAYHOTO BiAMHpaHHS KPOHH. BHacminok mnosBu
V. album Ha rinkax i cToBOypax IepeB YacTO BHHHKAIOTH HAOPSKH a00 Kpyrimi
Tay, SIKi CTAIOTh CBOEPITHUMH “BXiTHUMH TOYKAMH~ JUISI TPHOKOBUX 1HQEKIIii
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(Pubanka, 2021). Ilpu nocuTh pSICHOMY YpaXke€HHI T'UIOK JE€pEeBO BCHXA€ 1
MIEPEXOTUTh B O3PSI aBapiiHUX.

Ha nymky 1. O. Pubanxu Tta 1O. I. Bepreneca (Pubanka, Beprenec,
2020), npocte 00pi3aHHs Ta BUAAJEHHS 0COOUH V. album He nae 3HAYHOTO
pe3yabTary. 3a JaHHMHU LUX aBTOPIB, SIKIIO HE IPOBOJUTH IIOBHE BHJIAJICHHS
YpaXXeHHUX YacTHH, HOBUI KyIl OMENIN BiTHOBHUTHCS 3 raycTOpiil uepes /iBa-
TPH MiCSIIi.

OcoONMMBO CHPUATINBI yMOBH MJIsl PO3BUTKY momyismin V. album
CKJIaMaloThCs y MiCTax, Jie Haca/pKeHHs 3a3BWYail HaiOinmpmm ocrmabieHi depes
MIOCWJIEHE AHTPOIIOI€HHE HABAaHTA)KEHHSA: BHCOKHH CTYIiHb 3ara3oBaHOCTI
MIPU3EMHOTO Iapy arMoc(epH, cyxe MIChKe MOBITps, 3a0pyIHEHHS IPYHTIB,
HAJA3EMHUX BOIOIM, MMiA3EMHHX BOJ, 1110 3HAYHO MTOCIIA0JIIOE CTIHKICTh BYJTUYHUX
JICPEBHUX HACA/XKEHb.

Bomuouac, B pesynbrari 3HuieHHS V. album 3MEHIIYEThCS BUIOBE
PI3HOMAHITTS NTaxiB, SKi JKUBIAThCS IUIoAaMHu i€l pociuuu. Lle Moxke
CIPUYMHUTH TMOLIMPEHHS KoMax-(piTodariB yIiTKy i, K HACIHiJ0K, IPU3BECTH
70 30UIBIICHHST PIBHS ypa)KeHHS Ta IOTIPIIECHHS MPOLYKTHBHOCTI JEPEBHUX
HacapkeHb. OTKe, 3aXHCT IePEeBHUX POCIIHH BiJl BIUIUBY V. album moBruHeH OyTn
CIpsSIMOBAaHUI HE Ha TIOBHE i1 3HUIIIEHHS, @ HA KOHTPOIIb ii IMUTBHOCTI B MiCEKOMY
maHamadri.

Hogropoacbkuii A.

ITEPIITA 3HAXIJIKA 3bYJIHUKA IPXXI HTNIIOK AJIMHN
THEKOPSORA AREOLATA (PUCCINIASTRACEAE, BASIDIOMYCOTA)
B OKOJIMIIAX M. XAPKIB

Xapkiscoruti nayionanonuil ynieepcumem imeni B. H. Kapa3sina
matidan Ceoboou, 4, m. Xapkis, 61022, Ykpaina
e-mail: andreynovgorodsky@gmail.com

Novgorodsky A. THE FIRST RECORD OF SPRUCE CONE RUST
PATHOGEN THEKOPSORA AREOLATA (PUCCINIASTRACEAE, BASI-
DIOMYCOTA) IN THE SURROUNDINGS OF THE KHARKIV CITY. In-
formation about the finding of a phytopathogenic fungus Thekopsora areolata is
provided. It was registered in the east of Ukraine on spruce cones, far from the
distribution area of natural spruce forests. A brief overview of the life cycle and
ecological features of this species is given.

Thekopsora areolata (Fr.) Magnus (= Pucciniastrum areolatum (Fr.) G.H.
Otth) — ipxactuit Tpud 3 pomuHm Pucciniastraceae, kmacy Pucciniomycetes,
Binmimy Basidiomycota. Ile TumoBmit BmA pomy, mo OyB BiZOKpeMIICHHA
Bin Pucciniastrum Ha OCHOBI aHATOMO-MOPQOJIOTIYHHX OCOOJUBOCTEH Ta
OHTOTeHe3y. 3a3Ha4eHuil BU € 610TpO(HUM Tapa3uTOM POCIUH. Sk epeBaxkHa
OLIBLIICTh IHIIMX Ip)KAacTUX TpHOIB, BIH Mae CKIaJHUH LUKJI PO3BHUTKY 3
YepryBaHHSM KUIBKOX THIIIB CIOPOHOILICHb Ta PI3HUX POCIHMH-TOCIONAPIiB
(Cummins, Hiratsuka, 2003).
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OCHOBHUMH TOCHONAPSIMHU, Ha JINCTKAX SIKMX IPUO yTBOPIOE YpEANHICIIOPH,
Temocnopu Ta 0a3uIiOCIOpH, € TPENCTaBHUKU poay Prunus, Hacamrepen
yepemxa 3Bu4aiiHa (Prunus padus L.), Bumns 3Buyaitna (Prunus cerasus L.), Ta
ciuBa nomats (Prunus domestica L.). TIpoMbKHIME ToCTIOAapsIMH, Ha IIUIIKaX
SIKMX YTBOPIOIOTHCS criepMaltii Ta eriocriopu rpuda, € Bumu pony Picea, 30kpema
sumHa 3BrdaiiHa (Picea abies (L.) H. Karst.). TakiM YUHOM IHAKI PO3BUTKY IIHOTO
¢iTonaroreHa e moBHUM, 3 ycima 11’ sitbMa cragisimu (CABI International, 2022).

I'pu6 xoMOHI3ye MOJOAI IIMIIKKA i BHKIUKAE XBOpoOy, IO BioMa IIiJ
HA3BOIO ip)Ka INMWIIOK sutMHE (spruce cone rust). Ha BHyTpimmHil (pimme —
30BHIIIHINA) MOBEPXHI KPHIOYMX JYCOK IIUIIKA YTBOPIOIOTHCS CKYITYCHHS
HaMiBKYJIACTHX (IHKOJM CTHCHYTHX 1 TOJl MOJIrOHAJbHUX) JKOBTO-KOPHIHEBUX
enuiB aiamMeTpoM 0m3bko 1 MM. YpaxkeHi IHUIIKY Ae)OpPMYIOTHCS, TX JIyCOUKH
HIMPOKO PO3CYHYTI 200 MmiAropHeHi goropu. HaciHHs B TaKMX LIMIIKaX 4acTo HE
YTBOPIOETHCS, 00 € HEJOPO3BUHEHHM, 1[0 MPU3BOANTH JI0 3HAYHOTO 3HM)KCHHS
BPOXKAMHOCTI 1 MOPYIIEHHS IIPUPOIHOTO BiTHOBJICHHS SUTHHHU.

Perionn nommpenns 7. areolata 3a3Buyaii criiBnagaroTh 3 TEPUTOPISIMA
TOMUpeHHs pocnuH-rocnoaapis. 3a manumu GBIF Bua € moBoni momrmpeHnM
B llenrpanpHiii Ta IliBHI4HIA €Bpormi, a TaKOX TPAIUIIETHCS B KpaiHax Asii
(Kuraii, Monromis, Snonis, Hanekuit Cxing Pocii) (CABI International, 2022).
B Vkpaini rpu6 Haitgactime Tpamserses y Kapmarax, ge cMepekoBi (SITHHOBI)
JIicH 3aliMarOTh TOCTATHRO BEJHKI IUIOMII. 30KpeMa, BiH OyB 3apeecTpOBaHUHN y
Kapnarcekomy GiocdepHOMY 3aIOBIIHHKY, a TAaKOK HAILlIOHAJBHUX MPHUPOIHUX
napkax “I'yiynsiuna”, “Kapnarcekuit” ta “Ckoniebki beckunu” (dynxa ta
iH., 2019). Ha nuctkax uepemHi rpub OyB TakoX 3apeecTpOBaHHN y mepiiit
HIOJIOBHHI MHHYJIOTO cTOpiu4st 3 Teputopii Uepkackkoi Ta BiHHMIbKOT 0OnacTeit
(JIaBiTchka, 1949).

25 mmcromana 2023 poky y c. bynu (XapkiBcbkill paiion, XapkiBcbka
obnacTh) Ha npucaguOHIM IUISHIN, e pocTe MOOAMHOKE IITYYHO BHCAKEHE
JIepeBO SUTMHM, MHOIO Oyiia 3HaiijieHa IHIIKa, ypaxeHa rpuoom 1. areolata. Ha
OCHOBI aHAJIi3y JIiTepaTypH, HOBA 3HAXIIKa € IIEPIIOFO TSI TEPUTOPil XapKiBCHKOI
o0IacrTi, i, He BUKIIIOUYEHO, 10 s JIiBoOepexHoi Ykpainu B miomy. L5 3Haxinka
CBITYMTH IIPO 371aTHICTE BUAY 1. areolata po3BUBATUCS y IITyYHUX HACAKEHHIX
JIaJIEKO 332 MEXAMH MOIITMPEHHS BENUKNX MACHUBIB SITHHHU.

Ipucsizkaiok M., OniHuoBa A.
MOP®O-AHATOMIYHI JOCHIIXKEHHA TNIOAY
ASCLEPIAS SYRIACA (APOCYNACEAE)

Jlvgiscoruii Hayionanvhuti ynisepcumem imeni leana @panka
eyn. I pyuescorozo, 4, m. Jlvsis, 79005, Vrpaina
e-mail: mahdalyna.prysiazhniuk@Inu.edu.ua

Prysiazhniuk M., Odintsova A. MORPHO-ANATOMICAL STUDY OF
THE FRUIT IN ASCLEPIAS SYRIACA (APOCYNACEAE). In the invasive spe-
cies, Asclepias syriaca, the interior structure of the fruit and anatomy of the fruit
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wall have been examined. The spongy parenchyma in mesocarp is supposed to
be an adaptation to rapid fruit growth enabling to contain a high number of seeds.

Asclepias syriaca L. € mBuIKopocianM, 6araTopivHIM BUJIOM TPaB’sIHAX
POCIUH, IO IMOXOMUTH 31 CXiTHWX HU30BHWH IliBHiYHOI Amepuku. Bin craB
poOJIEeMHUM 1HBa31HUM BHJIOM B MiBJICHHUX perioHax €Bpomnu i OyB qomaHui
JI0 CITMCKY IHBa3ifHUX BWIIB, IO CTAHOBIATH 3arpo3y AJs €BpOMNEHCHKOTo
Coro3y (Gudzinskas et al., 2021). Asclepias syriaca nommpeHuii Maibke y
BCIX aIMiHICTpaTMBHHX oOmacTsx VYkpainu. Ha mouarky cBoei ekcrancii
TIPE/ICTAaBHUKY BULy 3aiiMalll TUIBKH ITOPYIIEHI MiCIIE3pOCTaHHs, aje 3rofoM
copMyBaIM y IMX €KOTONAax MOHOYTPYMOBAaHHS 3 NMPOCKTUBHHUM ITOKPUTTSIM
70-85%, BUTICHSIOUM TIpeACTAaBHHMKIB abopureHHoi ¢muopu (lineHko Ta iH.,
2022). Y cBoeMy iHBa3iifHOMY apeaii A. syriaca B OCHOBHOMY TpaIuIsI€ThCs B
pYZAEpabHAX €KOTOMAaX Ta Ha MOKWHYTHX CIIbCHKOTOCIIOAAPCHKUX 3€MIISIX, Ha
JCOBUX BUpYOKax abo aerpanoBaHHMX TepuTopisx. PosmHOXeHHS A. syriaca
BiIOyBa€THCSI HACIHHAM Ta (parMeHTamMu KopeHeBuma. [Inomu Mictiate go 200
HaCiHUH 3 JIOBTUMH OLTMMH BOJIOCKaMH, SIKi IIPHCTOCOBAHI JI0 PO3ITOBCIOKCHHS
BitpoM (Bagi, 2008). Kopeni Ta kopeHeBHIIa (OpMYIOTh BEIHKY Ta IIUIBHY
MiA3eMHY MEpexy JIO0BKoia ocoObumHHW. OOWaBI Ii O3HAKM, BENMKAa HACIHHEBA
TIPOAYKTHBHICTh 1 pO3Taly’KeHI KOPEHEBHIA, ITOB’S3aHI 31 3[aTHICTIO 10
xonownizarii (Follak et al., 2018). [Tmix pocnuHA CKIIAAA€THCS 3 TBOX JHCTIHOK
37IeTKa BHUTHYTOI OBAIBHO-IMTIHAPHYHOT (QopMH, TOKpUTHH M SIKUMH
Bupoctamu. OnHa pocimHa hopMye Big ofHOTO 10 mectH mionis (Popov et al.,
2022). Metoro nociiukeHHs Oyio BHSIBICHHS 0COONMMBOCTEH Mop(ho-aHaTOMIi
VIO, SIKI MOXKHA PO3DISAATH SIK ajanTaimii 10 IIBHUAKOTO Ta e(eKTHBHOTO
TIOLIMPEHHS BUTY.

ITnonu Ta xBiTKM A. syriaca Oymm 3i0pani y Coyiom’sHCHKOMY paioHi
micta KuiB, y3n0Bx BaronHoi gimsHuLI KuiB-Ilacaxkupcepkuit, 21 BepecHs 2023
p- Ans mocmimkeHHs Oyny BUKOPUCTaHI CBiXI 1 (DiKCOBaHI TUTOAM, SIKi BUBYAIN
ITiJ] CBITJIOBHM MIiKPOCKOIIOM Ta cTepeoMikpockonioM. [Tomepeuni 3pi3u omioaHs
BHTOTOBISUIM JIE30M Ui O€3MeYHOi OpUTBH B CepenHili YacTWHI IUIOAY Ta
00pOOIISLTH PO3UMHOM (DIOPONTIONKHY 1 XJIOPUIHOK KHCIOTO IS BUSBICHHS
JITHIHY B KJIITHHHUX CTIHKax. 3arajioM, JociipkeHo 52 tuiogm A. syriaca.
VY 3i0paHoMy Marepiani BHUMIPIOBAIM TaKi MapaMeTpH SK JIOBXKHHA ILIONLY,
panianpHa IIMPUHA IUIOAY, TAHTEHTalIbHA NIMPHUHA TUIOAY, KITbKICTh HACIHUH Y
IUIO/1, aHaTOMiYHa OyJJ0Ba OIJIONHS 1 IUTALIEHTH.

B pesymprari Hammx CIOCTEpE)XEHb 3’ICOBaHO, IO Yy IUIONI OJHA
JIMCTSIHKA O1JIbII PO3BHHYTA, HIXK IHIIA. Y JOCIKEHOMY Matepiaii JIuie oxHa
JBOJIMCTSHKA Majla PIBHOLIHHO PO3BHHYTI OOWIBa IUTOAWKH. BuMiproBaHHS
TIOKa3aJIy, 10 cepenHs foBxuHa mioxy — 10,1 cM; pagianbHa MMPHHA TUIORY —
2,8 cM, TaHTeHTaJIbHA MUpPUHA TIoAYy — 2,6 cM. Cepell TOBHOLIHHO PO3BUHYTHX
IUIONIB HAMEHIIT pO3MipH MaB IUTiA i3 3HAYCHHAMH MPEACTABICHUX ITapaMeTpiB:
8,8 cM — 2,5 cm — 2,3 cM; HaMOIIBIIMI DT XapaKTepHU3yBaBCS PO3MipaMu:



BoraHika Ta iHTpoayKuUist poCnuH -121 -
10,7 cm — 2,8 cm — 2,3 cm. [ToBepxHs miogy ropOkysara, pedopucra. Cepeans
KiIbKIiCTh HaciHuH y tutofi 242 (n=10), Bix 187 no 301, 3 HUX HENOPO3BUHYTHX —
B cepeanbpomy 7. Hacinmnum rutacki, stinenomiOHi, 7,3 MM 3aBIOBXKKH, 3 By3bKHM
O0JISIMOBYIOYMM KPHJIOM Ta ITyYKOM JIOBI'MX BOJIOCKIB TOBXKHHOIO 3 cM. [Tnarnenra
CTpiUKOMO/iOHa, 3BY)K€HAa Ha KiHIAX, PO3MIIIEHA B3JOBX KpaiB IJIONOIHCTKA,
IpH PO3KPHBAaHHI IUIONY BITOKPEMIIOETHCSA Bim Horo criHOK. HaciHuam
PO3MIIIYIOTECS OaraTopsaHO 3 000X OOKIB IUIAIICHTH, iXHI BOJIOCKH CKEpOBaHi
noropu. Ek3okaprifi miMBHO MOKPUTHH MPOCTHMH BOJOCKaMH. Me3okaprriid
OararomapoBuii, Ma€ ry0yacTy CTpyKTypy. KiTHHE €HOOKapIiio BHUIOBXKEHI,
TOBCTOCTIHHI, 37IepeB’ TH1JI1, pO3MIIlIeHI KiIbKOMa IIapaMy B Pi3HUX HaIPsIMKaX.
BHyTpilIHs OBEpXHs OIJIOAHS [VIaJICHbKA, OIHUCKYYa.

OTke, B pe3ysIbTaTi HAIKX JOCIIPKEHb MiTBEPPKEHO BUCOKY HACIHHEBY
NPOMYKTUBHICTh A. Syriaca Ta NOCIIPKEHO aHATOMIYHY CTPYKTYpPY OIUTOHS.
I'yOuyacta mapeHxiMa ME30KapIlil0 MOXKE CBIAYMTH MPO IIBHIKUHA DPICT IUIOLY
ITi1 4ac nepioay IUIOJOHOIISHHS, IO € aJlanTalielo 0 301bIIeHHS KiJIbKOCTI Ta
PO3MipiB HACIHHH Y TIOAI.

Oymnaux M., ITpokomis A.

OCOBJIMBOCTI MOPO®OMETPUYHUX ITAPAMETPIB KBITOK
TUSSILAGO FARFARA (ASTERACEAE)

Jlvgiecokuil nayionanvrutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
email: MARTA-VIKTORIIA.PUDYLYK@/Inu.edu.ua

Pudylyk M., Prokopiv A. CHARACTERISTICS OF MORPHOMETRIC
PARAMETERS OF TUSSILAGO FARFARA (ASTERACEAE) FLOWERS. The
morphometric parameters of the inflorescence of Tussilago farfara were studied.
The features of the inflorescence structure are important criteria for attracting
insect pollinators, so only samples with fully open flowers were selected.

Cyugitts Tussilago farfara L. po3BUBAIOTbCS pPaHO HABECHI, JO MOSBH
JIUCTKIB, KOJH MiJBUINCHHS TEMICpPATypu CIPHsIE€ BUTITYBaHHS KBITKOHOCIB
5-25 cM 3aBBHUIIKM 3 TOAANBIIAM IBITIHHAM. 30JOTHCTO-)KOBTI KBITKH
PO3BUBAIOTECS B MOOAMHOKUX CYNBITTSAX — KOIIMKAX, SKi IO 1 MICHSA HBITIHHI
3aJIMIIAIOThCS MMOHUKIMMH. Ha rolioMy IUIOCKOMY KBITKOJIOXKI Yy KOIIUKY
pO3TaIIoBaHi 1Ba TUMH KBiTOK. UHCIICHHI 30BHIMIHI KpailOBi KBITKH — S3WYKOBI,
XKiHO4i. B cepenmHiff WacTWHI CYUBITTS pO3TamIOBaHi TpyOYacTi, IBOCTATERI,
Oe3mnigHi KBITKH. J{7s mprBaOIIOBaHHS 3alMIIOBAYiB HEKTap BUAUISETHCSA Ha
Kpasx He0CTOK 1 MIJISIKaxX IBOCTaTeBUX TpyOuacTux kBiTok (Wild et al., 2003).
KpaiioBi KBITKH pO3KPHBAIOTHCS paHillle i MPUBAOIIOIOTH 3aMIIOBAYIB 3aBISIKH
30uIbmIeHHI0 TwTonti cyusitts. Jnst 7. farfara BnacthBa 3MimiaHa cucTEMa
3anuieHHs (caMo3alwieHHs Ta nepexpecHe 3amuieHHs). lIpocrexyerbes
redTOHOTaMisl, TpU SIKii S3MYKOBI KBITKHM TOXWIISIOTBCS HaJ TPyOUacTUMH,
TOPKAKOUYUCh MWISKIB y HUX. JlocmikeHHs 03HaK OynoBU KBiTOK y 7. farfara,
MIOB’SI3aHMUX 3 CKOJIOTI€I0 3arwIeHHs, (pakTHYHO MiATBEPAWIM, IO YCITIIHE
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BIJIBIlyBaHHS 3alIUIIOBAYiB 3a0€3MEUy€ETHCS SICKPABUM 3a0apBJICHHSAM KBITOK Y
CyLBITTI Ta Horo exkcrio3uiieto. BogHouac, BiZiBilyBaHHS 3allMIIIOBaYaMi MOXXeE
OyTH 0OMeXKEeHEe OKPEMHMH CYLBITTAMH OAHIET 1 Ti€l K 0COOMHH, 301IbIIYIOUN
yactoty reiitonoramii (Wild et al., 2003).

Y Hammx JOCHIPKeHHSAX Oynu OIiHeHI MOp(hOMETpHYHI IapameTpu
KBITOK y cyuBitTsix 7. farfara. 3 1i€10 METOIO BHKOPHCTaHI CYIBITTSI POCIHH,
3i0paHnx B okonuisx c. 3umHa Boma JIpBiBchKOTO paiiony JIbBiBCEKOI 0OmacTi
(49°49°12.1»N23°54°33.3»E). lns ananizy Oyau BiniOpaHi 1’416 3 33 KBITKOHOCIB
onHi€i OcOOMHM 3 TOBHICTIO BiAKPUTHMH KBiTKamu. B HHX o00OpaxoByBaim
KUTBKICTh PI3HMX THINB KBITOK Ta, JONATKOBO, KUIBKICTH TPyO4acTHUX KBITOK,
1o Oy/M TOBHICTIO BIAKPHTI. BumiproBamu AoBKHHY KBITOK mpu BHOipii 30
KBITOK KOXKHOTO THITY, & TAKOX JliaMeTp KBiTKojioKa. B pe3ynbrari npoBeaeHux
MPOMIpIB Ta OOYUCICHb BUSBWIH, IO KUIbKICTh KPAaHOBUX S3MYKOBHX KBITOK
BapitoBasia y Mexax 296-342, a cepesiHs TOBXKHMHA KBITOK [IbOTO THITY CKJIajiaia
9,1 Mm (Bin 7 mo 16 mm). KinbkicTs TpyO4acTuX KBITOK BapiroBaja y Mexax
26-32, ixHa cepeqHs AOBXKHMHA ckiagana 8§ MM (Bix 5 mo 11 mm). Kinmbkicts
TpyOUacTUX KBITOK, IO OyiM TOBHICTIO BIJKPHTI, BapiroBaia y Mexax 2-32,
KinbKicTh 3akpuTHX — 0-24. CepetHe 3HaUCHHS [liaMeTpy KBITKOJIOXKA CTAHOBHIIO
7,4 MM. BcTaHOBIIEHE CIIBBIIHOIICHHS MK KITBKICTIO SI3UYKOBUX W TPyOIacTHX
KBITOK ckmamano 10 : 1.

OTtpuMaHi 1aHi BKa3ylOTh Ha Te, M0 BAYKIUBOIO CTPYKTYPHOIO YaCTHHOIO
cyusitts y 1. farfara € s3udxoBi (MaToO4YKoBi) KBITKH, AKi 3a0e3redyroTh
YTBOPEHHSI HACIHHS Ticisl 3amuieHHs. He3HauHa yacTka TpyO4acTHUX KBITOK,
OYEBU/IHO, LIIKOM JIOCTaTHs 1Jist 3a0e3neueHHs edexTruBHOro 3anmieHHs. OnHak
B [IbOMY BJACThCSI IIEPECBITUUTHCS IICIS CIOCTEPEIKEHD 3a TOCTAHTETUYHIMHU
3MiHaMH SI3MYKOBHX KBITOK. JIiHiiHI pO3MipH KBITOK MOXYTh BapifoBaTH B
3aJI©KHOCTI Bil YMOB POCTY POCIHMH, BTIM OyAyThb OYEBHIHO JIE€MOHCTPYBaTH
CTaJie CIiBBIIHOIICHHS BEJINYHUH, 110 HEPO3PHBHO ITOB’S3aHO 13 IIPUCTOCYBaHHAM
JI0 3aruJICHHS.

Pa6uk I..! 3yoxoBuy 1.2

OCOBJIMBOCTI BPIO®JIOPUN BOJJHO-BOJIOTHNUX KOMIIJIEKCIB
HOBEJILCBKOI'O HAITIOHAJIBHOI'O ITPUPOJIHOT'O ITAPKY
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Rabyk 1., Zubkovych 1., PECULIARITIES OF THE BRYOFLORA
IN THE WETLANDS OF THE NOBEL NATIONAL NATURE PARK.
Bryophytes are an important component of wetlands. The species composition
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of bryophytes of the complex of three lakes of the Nobel National Nature Park
was studied. 60 species of bryophytes belonging to 2 divisions, 6 classes, 11 or-
ders, 29 families and 43 genera were identified. A significant diversity of species
in a relatively small area indicates the expediency of continuing research into the
bryoflora of the wetlands of the Park.

KommiiekcHi 1OCTiKEHHS POCIMHHOTO TOKPUBY HPHPOAOOXOPOHHUX
TEPUTOPIf € BAXIJIMBOIO IEPEIYMOBOIO JJIsi PO3POOKH e(EKTHBHHX 3aXOIiB
30epexxeHHsT OIOpI3HOMAHITTS Ta CTBOPEHHS CHUCTEMH MOHITOPHHTY CTaHy
BOIHO-OOIOTHUX YTifb. MOXOMOMiOHI BigirparoTh TOMITHY POJNb y BOIHO-
0ONOTHHX eKocHcTeMax. BizoMo, 1mo MoOXH 1 MEYiHOYHUKN YyTIIMBO PearyroTh
Ha 3MiHH YMOB CEPEIOBHIIA, 0COOIMBO Y Mekax TOp(H0-O0TOTHUX MACHBIB, IO
HoGenbcpkoro HalioHaaIbHOTO IPUPOAHOTO TAPKY HAJEKHUTH 10 3apidHEHCHKOI
ta JlokHUIBKOi TepuTopianbHuUX rpoMan (Bapacekwii p-H, PiBHEHCBKa 00I.).
3aranpHa muioma napky craHoButh 25318,81 ra. Ha teputopii napky € 12 ozep,
IuToIIa IKUX CTaHOBUTH 974,7 ra (3yOKkoBud Ta iH., 2021).

IMompoBi gocmimkeHHs mpoBomwid yimiTky 2023 p. Ha TEpUTOPIAX,
npurenx 1o ozep Benmke, Cepenne Ta XopomMHe, a camMe Ha HPHO3EPHUX
3HIWKEHHSX, JUISHKaX OCOKOBO-TITHOBHX Ta OCOKOBO-C()arHOBUX OOIIiT,
COCHOBHX 1 MimaHux JiciB. bpionoriuauii Marepian 30upanu TpaadlliiiHIM
MapipyTHUM MetofoM. OmparitoBaHHs 3pa3KiB 3xilicHioBanm 3a [. bauypunoto,
B. Menpanaykom (1987, 1988, 1989, 2003), A. ®pamom, B. @peem (Frahm,
Frey, 2004). Haseu BuniB wmoxomomiOHux momani 3a “TIpogpomycom
CIIOpOBHX pociMH YKpainu: moxomnoaiOoni” (Bipuenko, Humopko, 2022). ¥V
Pe3yNbTaTi MEPBHHHOTO OOCTE)KEHHS TepUTOpii Ot 03ep BusABIeHO 60 BUIB
MOXOTIOIOHMX, SKI HaJeXarh A0 2 BiAmimiB, 6 kiaciB, 11 mopsnakis, 29 pomauH
i 43 ponmis. IIpoBiganMu poxpmHamu €: Polytrichaceae — 6 BumiB 3 2 pomiB Ta
Sphagnaceae — 6 Buzis 3 1 poxy; Brachytheciaceae — 5; Mniaceae, Dicranaceae —
mo 4 ta Bryaceae — 3 Buau. Pemra poaus (23) € omiro- Ta MOHOBHIOBUMHU. Ha
3200JI0YCHUX TPUOCPEKHUX NUITHKAX 03ep mommperi Aulacomnium palustre
(Hedw.) Schwigr., Fuscocephaloziopsis connivens (Dicks.) Vana & L.Soderstr.,
Sphagnum capillifolium (Ehrh.) Hedw., Sphagnum fallax (H. Klinggr.) H.
Klinggr., Sphagnum fuscum (Schimp.) Klinggr, Sphagnum divinum Flatberg &
K. Hassel., Ha eBrpoduux ninsukax — Calliergon cordifolium (Hedw.) Kindb.,
Calliergonella cuspidata (Hedw.) Loeske. Ha rpyHTi y MilIaHHX Ta COCHOBHX
nmicax Hannomwmperimmmu € Pleurozium schreberi (Brid.) Mitt.,, Dicranum
polysetum Sw. ex anon, Hylocomium splendens (Hedw.) Schimp., Pohlia nutans
(Hedw.) Lindb., Atrichum undulatum (Hedw.) P. Beauv., Polytrichum formosum
Hedw., P, juniperinum Hedw., y Bonorux micusx — Leucobryum glaucum (Hedw.)
Angstr., Polytrichum commune Hedw., Sphagnum capillifolium, S. palustre L.,
S. squarrosum Crome. Ha BHCTynarouumx KOpeHSX AepeB pocTyTb Dicranum
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montanum (Hedw.) Loeske, D. scoparium Hedw. Ha wmeptBiii aepeBuHi
Tpamwsiiotees Tetraphis pellucida Hedw., Dicranum flagellare Hedw.

OTxke, y pe3yibTari MONEPEIHbOI IHBEHTapW3allii Ha TepuTopil
HoGenbcbkoro HIIIT BusiBnieno 60 BuaiB MOXiB i ne4iHOYHMKIB. HalOinbury
KUTBKICTh MOXOIOJIOHUX BHSBMIIM B OKOJUIIX o3epa Bemukoro — 41 Bug,
Xopomuoro — 25 Buais, Cepennboro — 19 BuaiB. 3HaYHE BUIOBE Pi3HOMAHITTSI
OpioQiTiB Ha TOPIBHSHO HEBENWKIH TEPUTOPIi CBIAYMTH TPO JOLIIBHICTH
MIPOJIOBXKEHHS TOCIIKEHb Opioiopr BOAHO - OONOTHUX YTib MApKYy.

Ckobeab H., Betuuko H., lllenenesa O., Moiicienko 1.

PIAKICHI YTPYIIOBAHHS 3EJIEHOI KHUT'U YKPATHU CTAPUX
LIBHUHTAPIB ITPABOBEPEXXHOI'O 3JTAKOBOI'O CTEITY

Xepconcvruil 0eparcagnuil yHisepcumem
Bapwascvxuii ynisepcumem
eyn. Yuisepcumemcora, 27, m. Xepcon, 73009, Yrpaina
Zwirki i Wigury 101, m. Bapawasa, 02-089, Ilonvwa
e-mail: skobel2015@gmail.com

Skobel N.. Velychko N., Shchepeleva O., Moysiyenko I. RARE COMMU-
NITIES OF THE GREEN BOOK OF UKRAINE OF OLD CEMETERIES OF THE
RIGHT-BANK OF DNIPRO GRASS STEPPE. In recent centuries, anthropogenic
activity has led to significant losses of natural habitats in the world. According to pre-
liminary results, 643 vascular plant species and 49 rare species and 5 rare communities
Amygdaleta nanae, Betuleta borysthenicae, Stipeta lessingianae, Stipeta ucrainicae,
Stipeta capillatae. The results emphasize the floristic value of old cemeteries. They
can play an important role in the conservation of steppe phytodiversity and provide a
perspective for future steppe restoration efforts.

3a ocTaHHI CTONITTS AHTPOIOICHHA [ISUTbHICTH JIFOAWHH TPH3BEIA JI0
3Ha4YHUX BTpaT NPUPOIHMX yrpynoBaHHb y cBiti (Loki et al., 2019). OcobnuBo
3HAYHMX 3MiH 3a3HaJIa CTEII0Ba 30Ha MiBIHS YKpaiHH, JIe IUTOIA CTEIIOBUX Oi0TOMIB
ckoporunacs B necstku pasiB (BypkoBcwekmii, 2014). HemonaBHi IocmimKkeHAS
MIPOJEMOHCTPYBAIA BHCOKE 3HAYEHHS CTapuxX IBHHTAapiB sK pedyriymis
npuponHix OiotomiB y €spomi (Loki et al., 2019). Crapi nBunTapi - 00’ €KTH
KyJIBTypHOI CHaIMHK, 3acHOBaHi moHaa 100 pokiB TOMy Ha HITMHHIA JTiTSHIT
creny, a0o noonu3y Hel. He3Bakaroun Ha CBOFO 3Ha4yIICTh, 11i 00 €KTH 11ie He OyITn
IIPEIMETOM KOMILIEKCHOTO JOCII/DKeHHsI B YKpaiHi. MeTa 1boro oCHiKEeHHS -
3’sICyBaTH 3arpo3u sl PIKICHUX YIPYMOBaHb Ha PUKIa i S0 cTapux [BUHTAPIB
[13C Ta po3poduTH MPOIO3HUIIii MIOI0 IX AKTUBHOTO 30€peKEHHS.

50 cTapux HBUHTAPIB PO3TAIIOBaHI B MEXKaX CMYyTH THITYaKOBO-KOBHJIOBHX
creniB [13C (I'eoboraniuHe 30HyBaHHS ..., 1977). [lnoma crapux 1BHHTapiB
xomuBaeThest Bin 0,1 mo 32,5 ra, Bik Bim 1637 mo 1927 pp. HocnimkeHHs
cnionTaHHoi ¢uopu crapux nsuHTapiB I13C Oymo posmouaro y 2008 — ming
kepiBHAITBOM [Bana Moticierka (Moysiyenko et al., 2017) it TpuBae moci. ¥
2024 p. M# TUTAHY€MO 3aBEPIINTH HAIIi TOCITIKESHHS.
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[MpucytHicth Ha crapux kinanoBuil [13C  crenoBux BuaiB, Sk Festuca
valesiaca, Koeleria cristata, Stipa capillata, 3Ha4Ha YacTKa HECHHAHTPOITHUX
BHJIB Ta PIAKICHUX BHIIB U YrpyIlOBaHb, CBIMYUTH MpPO BIIHOCHO JOOpwHiA
CTaH 30CepEe)KEHHS CTEIOBUX OIOTOMOBIB HAa IBUHTAPSAX. 3a MOMEPEeTHIMH
pesynbraramu, ¢mopa usuHTapiB [13C Hamiuye monan 643 BHAIB CYTUHHHX
pocmuH, cepen skux 49 Bumi (8%) MaiOTh HPUPOTOOXOPOHHHHA CTaTYyC.
30epexeHHs] BUIIB HEMOXIIUBE Oe3 30epexeHHs 1X yrpynoBaHb, OKpEeMO Ha
CTapMX LBHHTAPSX MPEICTABICHO 5 YrpyNoOBaHHb 3elIeHOT KHUI'M YKpaiHu
(popmanii Amygdaleta nanae, Betuleta borysthenicae, Stipeta lessingianae,
Stipeta ucrainicae, Stipeta capillatae) (3enena ..., 2009). HasBHicTh BUAIB
UepBoHO1 KHUTH YKpaiHW, BUAIB PETiOHATFHIX YEPBOHMX CIHCKIB, yTPyIOBaHb
3eneHoi KHWUTKM YKpaiHW, € MiJICTaBOIO JUIsl CTBOPEHHS MPUPOIOOXOPOHHHUX
tepuropiii. JloOpe 30epexeHni crapi HBUHTapi a00 OKpeMi IX AUISIHKA MOXYTh
OyTH BH3HaHI IaM‘siTkaMu rpupoau. OHaK LTl OXOPOHH NPUPOAM Ta TPaAULIT
JIOIVISIY 32 TTIOXOBaHHSMH HeE 3aBXK/1W 30iraroTbesi. BpaxoBylouu, 1o Ha cTapux
KIIQJIOBUINAX TiCHO TMEPEILTITAIOThCS 30CpEKEHHS 1 TYyXOBHICTH, BBAXKAETHCH,
10 BiJHOBJICHHA 3aHEMAaJNX COIabHUX 1 JAYXOBHHUX TpPaIMIid rpoman Ta
€KOJIOTIYHO-TIPOCBITHUI[PKA KAMIIAHIS  CHPHATHME 30epeKeHHIO  (riopu
yIrpymnoBaHb Ha cTapux mBuHTapsx 113C.

Pesynbratn  OCHIJDKEHHS MiAKPECHIOITh  (JIOPUCTUYHY IIHHICTBH
CTapuX KJIAJOBHLI, SIKi BIAIrpaloTh BaXKIMBY pOJb Yy 30€peKeHHI CTENOBOTO
(ITOPI3HOMAHITTS Ta MEPCICKTUBI 3 BITHOBICHHS CTEIIiB.

Hocnimxenns 2023-2024 poky Oymu miarpumani IAVS Special grant to
support the research of Ukrainian members: “Plant diversity and species-area
relationships modelling of steppe enclaves within old cemeteries of Northern
Prychornomoria region (Northern Black Sea Region) of Southern Ukraine”.
Oxpemi momsku ['O “VYkpaina [HKOTHITA”, WiCHAM CEKCHEAWIIHHUX KOMAaH]I
Cynnik-Boiinnkosebka b., Jlem6iq 1., 3axBaroBuu M., 3axapoBa M., /[3epkanb
B. 2007-2017 pokis, Karepuni Kanamauk, 3a y9acTh B OTBOBUX €KCIIEAUITISNX
2023 poky Ta JImutpy Kpacrko 3a qomomory 3 KOpeKIier y Habopi TaHuX.

Counar A."?, Craciok O.%, T'onuapenxo B.}

AJIBEHTUBHI BUJIU ®JIOPU HA TEPUTOPIT OKOJIUILIb
M. COKAJIb JIbBIBCbKOI OBJIACTI

'Bonuywvka 3L I-1IT cm. Coxanvcwkoi micokoi padu Jlveiecvkoi obnacmi

eyn. Ieana ®panka, 37, c. Boruysa, Yepsornozpaocvkuil p-H,

Jlvsigcoka o01., 80080, Ykpaina
?Coxanvcoka Mana axademisi Hayk yuniecokoi Monooi imeni lzops Bo2auescvko2o

syn. Lllenmuywkozo, 90, m. Coxanv, Yepsoroepadcvkuii p-H,

Jlvsiscoka oo1., 80000, Ykpaina
3IIbsiscoruti Hayionanvruil yHigepcumem iveni leana @panka
eyn. I pywescokoeo, 4, m. Jlvsie, 79005, Vrpaina
e-mail: vherbarium@ukr.net

Soldat A., Stasiuk O., Honcharenko V. ADVENTITIVE SPECIES OF
THE FLORA ON THE TERRITORY OF SOKAL TOWN OUTSKIRTS IN



-126 - “Monogb i noctyn Gionorii”, JibeiB, 18—20 kBiTHA 2024 p.
LVIV REGION. 53 adventive species were revealed in the flora of Sokal town
outskirts. The most common species are Heracleum sosnowskyi, Carduus acan-
thoides, Amoria hybrida, Galinsoga parviflora. Sporadic occurrences are charac-
teristic for Ballota nigra, Hippophae rhamnoides, Matricaria recutita.

B cywacHux ymoBax B VYkpaiHi BIUIMB HEa0OpUTCHHMX DPOCJIWH Ha
JOBKUISL 3 KO)KHUM POKOM 30UIbIIyeThCs. YITKO MPOCTEXYIOTHCS TEHISHLT
30UIbIICHHS YUCENFHOCTI BUIIB aJJBEHTHBHUX POCIHUH 1 PO3IMIMPEHHS CIEKTpa
iXHIX MicIe3pOCTaHb, IPHUCKOPIOIOTHCS TEMIIM 3aHECEHHS W IOLIMpPEHHS,
MIBHUINY€THCS CTYIIHB HaTypaiizanii BuaiB (bypna ta in., 2013). Bpaxoyroun
BQ)XKJIUBY POJIb BUAIB 3aHOCHUX POCIHUH i HEIOCTATHE BUBYCHHS LIbOTO MUTAHHS
JUIst TepuTopii 3axomy YKpaiHHW, IOCTIJUKEHHS aJIBeHTHBHOI Quiopu Halyio
0coOJIMBOI akTyasbHOCTI. Ha ChOTOAHIIIHIN IE€Hb € BIAKPUTUM HHUTaHHS SIK
NpO BUAOBHH CKJIaJ aJBEHTHBHUX POCIUH TEPUTOPIl AOCIIIKEHHS, TaK 1 mpo
OCOONHMBOCTI TOMMPEHHA LWUX BHUIiB, OCKUIBKM NepBUHHA iH(opMaris €
(parMeHTapHOIO 200 BiICYTHBOIO.

BupoBuit cknaj anBeHTHBHOI (iiopu okonunb M. COKajlb BCTAHOBJICHO
Ha OCHOBI BJIACHUX JIOCIIIKEHb, 3A1HCHEHNX ynpoxorxk 2022-2023 pokis. byno
00CTEe)XEHO MIBHIYHY YaCTHUHY - TEPUTOPIsI KOJHUIIHBOTO 3aBOAY “XIMBOJIOKHO”,
okpaiHa ypouuina “‘BaniBka”, y30i4yus JOpOrd jauHOro koorneparusy “CBiTaHOK”
Ta 3aXigHy YacTHHY y30epexoks Ta iyku piukm 3aximauii byr JlocmimkeHHs
MPOBOAMIIUCS MapIIPYTHUM CIIOCOOOM 3 BHKOPUCTAHHIM TPAAULIIHHUX METOINK
JOCIIKeHHS (IIOpH.

B pesynbrari mpoBeneHHMX AOCHIIKEHb Y (JIOpi TEpUTOPil OKOJIHIL
M. Cokanp BHSBIEHO 53 aJBEHTMBHUX BUJAHM, sIKi 00’e€aHaHi y 24 poxuuH.
Haii6inpir mommpenumu Bupamu € OopuiiBHuK CocHoBebkoro (Heracleum
sosnowskyi Manden.), Oynsk 3suuaitanii (Carduus acanthoides L.), KoHIOIHA
riopunna (Trifolium hybridum L. (Amoria hybrida (L.) C. Presl )), He30yTHHIIA
npionoksitkoBa (Galinsoga parviflora Cav.), CHOpPagW9YHO TPAIUIAIOTHCS -
M’SITOYHUK 4YopHHMH (Ballota nigra L.), obnminmuxa 3Bnuaitna (Hippophae
rhamnoides L.), pomaiika jikapceka (Matricaria recutita L.).

3a wyacoM 3aHECCHHS MepeBakaroTh kKeHODITH — 56,6%, 3a crmocobom
3aHECEeHHS — KceHodiTH — 56,6% , a 3a cTyneHem HaTypauizarii — enexodita —
56.6% Bix 3arajpHOI KUTBKOCTI aJBEeHTUBHUX BHIIB POCIUH IOCHTIKYBaHOI
tepuropii. Yucno keHoQITIB Ta eykeHO]ITiB cTaHOBUTE 66,2%. Lle cBimuuTh
mmpo e, mo ¢uopa nepedyBae B CTaHi MIBHIKOT IMHAMIKH, 10 3yMOBIIOETHCS
3aHECEHHSIM Ta IOUIMPEHHSIM HOBHMX BHJIB 3aHOCHHX DOCIHH B Cy4YacHHUX
YMOBaX.
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LIKABI 3HAXIJIKM JIMITAMHUKIB TA JIIXEHO®UILHUX I'PHBIB I3
IBAHO-®PAHKIBCHKOI OBJIACTI

Tpuxapnamcvkuil hayionanvnuil yrnieepcumem imeni Bacuns Cmegpanuxa
eyn. Lllesuenxa, 57, m. leano-@panxiscok, 76018, Yrpaina
2Inemumym 6omaniku im. M. I Xonoonozo HAH Yxpainu
eyn. Tepewenxiscoka, 2, m. Kuis, 01004, Ykpaina
SKIT “[uicmposcwiuil pecionanvruil ianowagmuuil napk imeni Cepeis Jliouua”
nn. [anuna F'anuyvroeo, 5, m. Trymau, leano-@pankiscoka obn., 78001, Yrpaina
e-mail: vasilstandio@gmail.com
Standio V., Kapets N. INTERESTING FINDINGS OF LICHENS AND
LICHENICOLOUS FUNGI FROM IVANO-FRANKIVSK REGION. Four new
and one rare species, Catillaria nigroclavata, Cladosporium licheniphilum, Lep-
raria rigidula, Lichenoconium erodens, Pyrenochaeta xanthoriae, are recorded
for Ivano-Frankivsk region in Ukraine. The revealed localities and ecology data
for these five species are reported.

He3spaxkaroun Ha TpHUBaTY iCTOPIIO JIXEHOIOTIYHAX AOCITIKEHb TEPUTOPIT
VYkpaiau, npo JixeH0010Ty 6ararbox Il perioHiB Ha CbOTOIHI BiIOMO TOBOJII MaJIo.
VY miTeparypHHX DKepelax 3HaxomuMmo Oarato iHdopmamii mpo ixeHoOioTy
ripcekoi yacTuHU IBaHO-PpaHKiBCEKOiI 007acTi, TOAI SIK AHAJIOTIYHHUX JAaHUX
mono il piBHHHHOI YacTWHU oOManb. Ympomomx 2023 p. HaMH TIPOBEACHO
JOCTIKSHHST BUIOBOTO CKIIAAY JIMMIAHHUKIB ¥ JTIXeHO(QITBHUX 3 HUMH T'pHOiB
Ha TepuTopii micoBmx MacuBiB Kamycekoro pairtony Hommuchkoi OTT. V ix
Ppe3ynbTaTi BUSBICHO IO PEHHS HIU3KH IikaBUX BUMIIB. 30kpema, Cladosporium
licheniphilum Heuchert & U. Braun, Lepraria rigidula (B. de Lesd.) Tonsberg,
Lichenoconium erodens M.S. Christ. & D. Hawksw., Pyrenochaeta xanthoriae
Diederich. Bmepmie BusiBneHi Ha Tepuropii IBarHo-®DpaHKiBCEKOi 0oOmacTi, a
Catillaria nigroclavata (Nyl.) J. Steiner — HaBomuThCA BIiepIie Ui ii piBHUHHOI
YaCTHHH.

Catillaria nigroclavata — HakuHAN enipiTHANR THIMAWHUK 13 TpiOHIMH
YOPHUMH amnoTeHisMH, iHOAI 3pOCTa€ Ha CIAaHAX IHIMMUX JHUmaiankiB. Harma
3Haxika € He JIMIIe TEepIIor0 Uil piBHUHHOI yacTWHU IBaHO-PpaHKiBCHKOL
o0IacTi, aje ¥ TakoX OAHI€IO i3 HeOararbox NpUKIaniB TpamwistHHA Catillaria
nigroclavata sx nixeHogina. MicniesHaxomkernHs: Kamycekuit p-H., JlomnHChKa
OTT, c. HoBuuka, 48°58°54»N 23°59°58»E, 439 M H.p.M., 04.11.2023p., Ha
Punctelia subrudecta (Nyl.) Krog, leg. Cranzmio B., det. Kanmens H., Cranzgio
B.B. (IF 00014).

Cladosporium licheniphilum — nixeHoQinbHUHN TidOMIIET, IKUH 3pOCTaE
Ha CJAHSAX DPI3HUX BHUIIB JHINAWHWKIB, YTBOPIOIOYM Ha ii IMOBEPXHI TOMITHI
CKyITYeHHs KOHifieHOCIiB. MicnesHaxomkenHs: Kamycekuit p-H., JlomuHChKa
OTT, c. HoBuuxa, 48°58°57.0»N 23°59°57.7»E, 434 m u.p.M., 04.11.2023p., Ha
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Xanthoria parietina (L.) Th. Fr., leg. Cranzgio B.B., det. Kaneus H.B., Cranmio
B.B. (IF 00012).

Lepraria rigidula — eniiTHWIA TUIIAHHKUK 13 MOPOXHHUCTOI OLTyBaTo-
cipyBaroro cianHwo. Miciie3naxomkenns: Kamycekuii p-H., donuuceka OTT,
samoBinHe ypoumine Ilimmic, 49°02°49.4»N 24°03°10.9»E, 439 M H.p.M.,
24.07.2023p., Ha Abies alba Mill., leg. Crangio B.B., det. Kanerts H.B., Ctanmio
B.B. (IF 26).

Lichenoconium erodens — nixeHo(iNbHUIA TpuO, SKW Tapa3uTye Ha
CJIaHAX JTUCTYBATUX J'IHLHaﬁHHKiB 1 MMPU3BOJAUTL 0 MOSABHU HAa HUX XAPAKTCPHUX
OOBEJICHNX TEMHO-KODUYHEBHM KpaeM HEKpo3iB. Micle3HaXO/DKEHHS:
Kanycwkuit p-n., Homunaceka OTT, c¢. HoBuuka, 48°58°57.0»N 23°59°57.7»E,
434 m u.p.M., 04.11.2023p., Ha Punctelia subrudecta (Nyl.) Krog, leg. Ctanmio
B.B., det. Kameris H.B., Cranaio B.B. (IF 00010).

Pyrenochaeta xanthoriae — nixeHO(INbHUI TPUO, 10 MApPa3UTyE Ha
numaiiaukax poxy Xanthoria (Fr) Th. Fr. Micue3naxomkenns: Kamychkuit
p-H., c. HoBuuka Jlonmuucekoi OTT, 48°58°54»N 23°59°58»E, 439 m H.p.M.,
04.11.2023p., ua Xanthoria parietina (L.) Th. Fr., leg. Cranmio B.B., det. Kanenp
H.B., Cranzio B.B. (IF 00013).

Tapadyn M.

3UMOCTIMKICTb TAXUS BACCATA (TAXACEAE) B YMOBAX
JIIBOBEPEXXHOI'O JIICOCTEITY YKPATHU

Leporcasnuii 0Oenoponociynuii napx “Ipocmaneys” HAH Ykpainu
npocnexm 1. Ckoponadcvkozo, 1, c. Tpocmaneys, [punyyvkuii p-.
Yepuiciscoka obn., 16742, Ykpaina
e-mail: marina.tarabun@gmail.com

Tarabun M. WINTER RESISTANCE OF TAXUS BACCATA (TAXA-
CEAE) IN THE CONDITIONS OF THE LEFT BANK FOREST STEPPE OF
UKRAINE. An assessment of the winter hardiness of Taxus baccata in the condi-
tions of the left bank forest steppe of Ukraine is provided.

OCHOBHUM TOKAa3HHKOM YCHIIIHOCTI IHTPOAYKIii, B MEpIIy Yepry, €
CTIHKICTBh POCIIMH 10 JIii HECIPUATINBHX (DaKTOPIB B OCIHHBO-3UMOBHH I1€pio]
IIpY HACTaHHI HU3BKMX TeMmeparyp. CaMe i3 3MMOCTIHKICTIO XBOHHUX POCIHH
IOB’513aHi MOXJIMBICTh IHJIYBaHHS Ta HAaCIHHEHOUIEHHS, a TaKOX 30€peXCHHS
HUMH TIPUPOJTHOTO radiTycy.

3umocTiiikicte — Ha0yTa B TIpOIECi EBOJIOLII BIIACTUBICTH, SKa
3a0e3nedye pPOCIMHAM MOXJIMBICTh ICHYBaHHS JOBIOTPHUBAIMN Yac 3a yMOB
HASBHOCTI BEIUKOI KITBKOCTI IIOKUBHUX PEUOBHH 0e3 HAIXOIKEHHS HOBUX 3
MaKCHUMaJbHUM 30€peKEeHHSM iX 0 caMoi BECHH. A TaKOX il 3UMOCTIHKICTIO
PO3YMIIOTB 31aTHICTh POCITMHH BHYKUBATH IT1J1 HU3KOIO HECTIPHSTIMBHX (PaKTOPIB
HAaBKOJIMIIHBOTO CEPENOBHINA, TaKUX SK Iepernagy J000BHX TeMIIeparyp,
JIOBIOTPHBAJII CHJIbHI MOPO3H, BUITPIBaHHS Ta BIJJIUTH.
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MerToro HaIMX JOCTIKeHb Oyna oliHka criikocti Taxus baccata L. no
BiI’€EMHUX TEMIIEPaTyp HaBKOJUIIHLOTO CEPEIOBHUIIIA.

00’ exTamu MOCIHipKeHb Oynu  pi3HOBikOBI jgepeBa 1.  baccata,
iHTponykoBaHi B ymoBax JliBoOepexxHoro Jlicocreny YkpaiHu, KiJIbKICTh SIKHX
cknanana 81 exzemmsipiB. JlocmipkeHHs MpoBOIWIUCh Ha 0a3i JlepikaBHOTO
nenaposnoriynoro napky «Tpoctsiaens» HAH Yikpainu UepHiriBebkoi obnacri.

CTyniHb 3UMOCTIMKOCTI pPOCIMH BH3HAYald Bi3yaJlbHO Ta OLIHIOBAIH
3a mkanoo O. A. KaminiueHka, sika mepeabadae Taki rpajaiii: maroHu He
obmep3aroTh — 4; oOMep3ae MeHIIIe MOJOBHHU JOBXWHHM MaroHa — 3; ooMep3ae
Oiibllle MMOJOBMHU JIOBXHHU TaroHa — 2; oOMep3aloTh ycCi TUIKKM YW Haa3eMHa
yactuHa — 1; BuMep3ae moeHicTio — 0 (Kaminiyenko, 1978).

[TincyMKoBI pe3ynbTaTH JOCIIIKEHb MTOKa3ylOTh, 10 32 JAHOK IIKAJIO0
CTYMiHb 3UMOCTIMKOCTI THCY SIT1THOTO OIIHIOETHCS Y 4 0anu i 1e CBIYUTh MPo
JIOCTATHIO ajanTariro Buay B ymoax JliBobepexnoro Jlicocreny YipaiHu.

TakuM YyMHOM, Ha OCHOBI NPOBEJEHUX HAMHU JOCIIIKEHb BCTAHOBIJICHO,
IO THC STITHAHN 3aBISKU BUCOKOMY CTYIICHIO 3UMOCTIMKOCTI € MepCIEKTUBHUM
IHTPO/IYLIEHTOM, SIKHH MOYKHa PEKOMEH]TyBaTH JI0 IMPOKOTO BUKOPHCTAHHSI.

®@emenxo H.

[IPOBJIEMU BUBUEHHS I CYYACHUI CTAH JIOCJIJIDKEHHS I'PUBIB
NECTRIA CINNABARINA KOMIIJIEKCY
(NECTRIACEAE, ASCOMYCOTA) B YKPATHI

Xapxiecoxkuii HayionanvHutl ynieepcumem imeni B. H. Kapasina
matioan Ceoboou, 4, m. Xapxis, 61022, Yxpaina
e-mail: naffna2016@gmail.com

Feshchenko N. PROBLEMS OF STUDY AND CURRENT STATE OF
RESEARCH OF THE NECTRIA CINNABARINA COMPLEX (NECTRIAC-
EAE, ASCOMYCOTA) IN UKRAINE. The abstract provides brief information
about a group of insufficiently studied fungi, previously known as Nectria cin-
nabarina, which are now considered a complex of related sibling species. Mo-
lecular-genetic analysis of fungal specimens collected from linden and caragana
branches in Ukraine allowed us to identify the species as Nectria nigrescens.

Nectria cinnabarina (Tode) Fr. € moOpe BiZOMHM MNpPeACTaBHUKOM
cymyacTux rpudiB 3 poaunu Nectriaceae, kiacy Sordariomycetes. Ileii Buz Oys
orucanuii y 1791 p. I'enpixom Tone mix Ha3Boro Sphaeria cinnabarina. Y 1849
p. Emiac Marnyc ®@pic nepenic #oro mo poxy Nectria i 3 TAX Tip BiH BioMUit
stk Nectria cinnabarina. J1nisi HaliMeHyBaHHSI HECTATEBOTO CIIOPOHOIICHHSI Tprba
MPOTATOM TPHUBAJIOTO Yacy BUKOPUCTOBYBau Ha3By Tubercularia vulgaris Tode.

3a3HaueHUil BHJ] PO3BHBAETHCS HA TiIKaX pPI3HOMAHITHHX JEPEeB Ta
YarapHUKiB 3 Kiacy J[BogonsHuX. BiH MOXKe 3aCeIr0BaTH 1€ UBI TIIKHK JEPEB 3a
HAsIBHICTIO HA HAX MEXaHIYHUX MOIIKOKEHb, a MOTIM MPOIOBKYE PO3BUBATHUCS
canpoTpo¢Ho.
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CrniouaTKy Ha ypakeHHX T'UIKaX YTBOPIOIOTHCS CIIOPOAOXIi 3 KOHIIIsIMH, a
3roJIOM Ha iX 30BHIIIHIN MOBEPXHI BUPOCTAIOTh CKYMYEHHs NPIOHUX IETVISHO-
YEPBOHUX TMEpHUTEliiB. Bumosuii emiter «cinnabarina» nepeKIanacTbes, SK
KOJILOPY KHHOBapy. BUBIIHMIA OTBIp 3pUIHX IJIOMOBUX TLI I[LOTO Iprba TPOIIKH
BJIaBJICHUH; acKM §-MU CIIOPOBI, YHITYHIKaTHi; nmapadi3u BifCyTHI, aCKOCIOpH
riaJliHOBI, EPEBAKHO MBOKIIITHHHI. [IpoTe, HaBiITH MAKPOMOP(OJIOTIUHI 03HAKH
rpuba 1oBOJI BHpa3Hi, TOMy 3a3BH4ail HOro MoxHa ineHTHdiKyBaru 0e3
BUKOPHCTAHHSI MiKPOCKOITY.

Nectria cinnabarina nomupeHa o BCbOMY CBITY, IIEPEBAXHO Y TIOMIPHUX
perionax IliBuiunoi ITiBkymi. basa ganux GBIF wmictuth 27 THCSY 3HAXiTOK
I[LOTO BHIY, a B 0a3i nanux [ pudu Ykpainu 3apeecTpoBaHo 586 3HAXITOK.

IIpotsarom Oarathox pokiB N. cinnabarina po3Tasgamd SK OIUH
nogiMopHUE Ta EKONOTiYHO IUIACTHYHUE Oiojoriunux Bua. Y 2011 p.
amepukaHcbka gociiguuist Emi PoccMan 31 cmiBaBrOpamMu OmyOniKyBasia
PE3YNIbTaTH MOJICKYJIIPHO-TCHETUYHUX JTOCII/DKEHb 3pa3KiB 3 PI3HUX PETiOHIB
CBITY 1 JoBena, o N. cinnabarina Hacnpasi sIBISE COO0I0 KOMIUICKC BHJIIB-
neifiaukiB. Hapasi 1ieii koMiuieke HapaxoBye wotupu Buau: N. cinnabarina, N.
nigrescens, N. dematiosa ta N. asiatica (3 HAX y €BpOII TPAIUISIOTHCS MEPIII
Tpu). BrneBHeHO po3mi3HATH i BUAM MOXKHA JIMINE 3aBISKH T€HETUYHOMY
aHasizy.

OnHielo 3 XapakTepHUX O3HAaK N. nigrescens € 3a0apBieHHS MOBEPXHI
crioponoxiiB (y N. cinnabarina BOHM 3a3BHuail cBiTIO3abapBicHi, a y N
nigrescens 3HAYHO TEMHIIN). AJie y JIiTepaTypi 3a3HaYa€ThCS, IO I O3HAKA HE
€ cTabUIbHOO, KPIM TOrO MpUTaMaHHa a3iicbkoMy Buay N. asiatica. Y 3B’s3Ky
3 MM HamH OyJ1o BiiOpaHo KijibKa 3pa3KiB 3 TAKMMH O3HAKaMH 1 IPOBENEHO 1X
MOJIEKYJIAPHO-TEHETUYHUH aHaii3. Pe3ynsraru HochikKeHHs MOoKa3aiu, 10 Ha
riJIKax JIMIH Ta KaparaHu B YKpaiHi JOBOJII YacToO TPAIUIEThCs BUI N. nigrescens
Cooke. Hapa3i gocunimkeHi 3pa3ku 30epiraloTbesi y HayKOBOMY MIKOJIOTTYHOMY
repbapii CWU (Myc).

Jnst yTouHeHHs MOLUIMPEHHsI 1 CyOCTpaTHOi crienianizamii npeacTaBHUKIB
Nectria cinnabarina xoMIuiekcy B YkpaiHi moTpiOHI THOOKI crieljiaiizoBaHi
JOCITI/KEHHS 1 KpUTHYHA PEBi3isl yCIX HassBHHUX 3pa3KiB.

Xowmeii S1.

MIKPOMOP®OJIOI'TA TA PO3KPMBAHHA [JIOAY
PLANTAGO MAJOR (PLANTAGINACEAE)
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokoeo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: homeyyroslav@gmail.com

Khomei Y. MICROMORPHOLOGY AND DEHISCENCE OF THE
FRUIT IN PLANTAGO MAJOR (PLANTAGINACEAE). The micromorpho-
logical features of the fruit and unusual transversal fruit dehiscence have been
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studied in Plantago major. During the fruit dehiscence, a total disintegration of
the fruit occurs, resulting in separation of the fruit base, thin septa bearing the
axile placenta, 8-10 seeds and a deep lid which takes 2/3 of the fruit height. De-
hiscence proceeds by two kinds of slits, circumscissile and septifragal.

Kopo6uacTi miioznu € qyke MomMpeHuMH y pociuH ¢uiopu Ykpainn. Boan
OyBaloThb pI3HUX (GOPM Ta PO3MIpIB, PO3KPHBAIOTHCS IIEPEBAKHO IIUTMHAMHI
abo CTyakaMu, TUIBKM B JIEIKAX BHWJAIB PO3KPUBAHHS BiJOYBA€ThCS dYepe3
OKpYIIIi OTBOpH ab0 CKHJAHHSAM KPHIIEUKH IUIOAY. 30KpeMa, KpHuIleduka, sKa
BIJJOKPEMITIOETHCSI BiJl OCHOBH IUIONY, NPHTAMaHHA AESKUM HECIIOpPiTHEHUM
Buaam (opu Yipainu: Portulaca oleracea L. (Portulacaceae), Hyoscyamus niger
L., Scopolia carniolica Jacq. (Solanaceae), Lysimachia arvensis (L.) U.Manns
& Anderb. (Primulaceae), Cuscuta Ilupuliformis Krock. (Convolvulaceae),
Amaranthus albus L. 1 Beta vulgaris L. (Amaranthaceae). Meroro podotu
OyJI0 TOCIIIUTH 3aKOHOMIPHOCTI BHYTPIIIHBO01 OYyJ0BH IIOTY Ta 0COOIMBOCTI
poskpuBaHHs oAiB Plantago major L. (Plantaginaceae). OctanHi 10CIiKEHHS
IUIONIB FOTO BHAY Oyim mpoBeneHi B cepeamHi XX cromitra (Rethke, 1946),
TOMY aKTyaJIbHUM € JIOJIaTKOBE IXHE BUBYCHHS B CBITJII CyYyacHUX YSBJICHB
KaprtoJorii. 30KkpemMa, MU pO3IVIAHYIIN MIKpOMOP(OJIOTiUHI 0COOIUBOCTI IOy,
110 3yMOBJIIOIOTH CIIEIM(IYHUH CIIOCIO pO3KPUBAHHS 3 YTBOPEHHSAM ITOTIEPEIHOT
KUTBIICBOI MIUTMHU. MatepiaroM IUisl JAOCHTIHKEHHS OyinH 3pili ITUIOMU Tepes
TIOYaTKOM PO3KPHBAHHS, sIKi 310paHi i 3adikcoBaHi HaMH B OKONMHISIX M. JIbBIB
(49.819100° N, 24.089500° E). dnst mociipkeHHST MIKpPOMOPQOJIOTIYHIX 03HAK
BHUKOPUCTOBYBAJIH CTEPEOMIKPOCKOIl 1 CBITIIOBHH MIKPOCKOI, ONHC IUIOLY
3IIMCHIOBAJIM 32 OPUTIHAJIFHOIO METOIUKOIO, 3aIPONIOHOBaHOI0 A. ONiHIIOBOIO
(Oninmosa, 2023).

IInix P. major — BepxHs, NMBOTHI3NHA, OaraTtoHaciHHA, siinenomiOHa
cyxa kopoOouka. Posmipu 3pinmoro miomy 2,5-4,0 x 1,4-2,0 mm. KopoGouka
MIPSMOCTOSYA, CBITIIO-KOPUYHEBOTO Koibopy. Yarmmonuerku gosxkunooo 1,1-2,0
MM, 3QIHIIAFOTHECS TPHU IUIOAI 1 He omanarTh. BiHOYOK B mporieci Jo3piBaHHS
TUTOZY BiZIPMBAETHCS BiJ KBITKOJIOXA 1 CIIOB3a€ Ha BEPXiBKY ILIONY, JIe HOTO
3aJIMIIKY, OIUTFHO MPWIIATAIOUH 10 OTIJIONHS, 3aJIUIIAIOTHCS 0 BiTOKPEMIICHHS
KpHIIedkd. [HOMI BIHOYOK IOBHICTIO PYHHYETHCS, omajae i1 He 30epiraeTbcs
mpu 1wrofi. TWYMHOK Ha cTanmii pO3KpuBaHHA Iutoxy Hemae. IloBepxHs
IUIONY TJafcHbKa, Ha Hill MOMITHI JBI MO3AOBXKHI TEMHI CMYXKKH, PO3MIIICHI
TpaHCBEP3aJIbHO, SIKi € MiCIleM IpUKpimuIeHHs neperopoaku. llle nBi cmyxkn
PO3MilleH] Me/liaHHO, — [I€ AOP3aJbHi )KMIKH, PO3TAIIOBAaHI HABIIPOTH KOXKHOTO
rHi3ga. CTOBMNUMK MAarToOdKW pPyHHYETHCS MOBHICTIO abo 30epiraeTbest JmIme
fioro ocnoBa. CTiHKa IUIOLY W TIEperopoika TOHKI. BHyTpimHS MOBEpXHs
TUTONY TIIa/IeHbKa, B MiCIli IPUKPITUICHHST IEPETOPOKH ITOMITHE BUII STTyBaHHS.
Ha BepxiBIi kopoOOUKH HasBHI /[Ba OTBOPH B MiCIIi MEpexoy THI3A 3aB’s31 y
croBnuk. [TnanenTa 6epe moyaTok TPOXH BUILE OCHOBH IIEPETOPOAKH 1 3aiimMae
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2/3 BHCOTH NEPEropojiky, IJIaleHTallisi LeHTpajbHO-KyToBa. Hacinun y miomni
8-10, BOHM po3MillleHI JBOPSIHO B KOXKHOMY THi3i. Po3kpuBaHHS KOPOOOUKH
3IIMCHIOETHCS 3aBASKN KUTbLEBIN IinuHI, sika Gopmyersest Ha 1/3 BUcOTH Bin
OCHOBH IUIOJY, 3 YTBOPEHHSIM Kpuileuku. [leperoposka mioay Bia €THyeThCS
BiJl HOro CTiHKM cenTH(parajbHOI MIIMHOW (NMPOXOJAMTh MO3JOBXKHBO, B
TaHTCHTAJIBHIN IJIOIIMHI), @ TAKOXK BIIOKPEMITIOETHCS Bia jaHa 3aB’si3i. [1ig yac
PO3KpUBaHHS IUIOY KPHIIEYKA, HACIHMHU 1 MEPEropoaKa BiJOKPEMITIOIOTHCS
OJIHI BiJl OJTHOTO Ta BiJ OCHOBH IUIoAy. IlOpyIeHHS I[UTICHOCTI MJIOAY 1 HOTro
pyHHYBaHHS BiOyBalOThCs il BIUIMBOM Pi3KUX PYyXiB a00 panToBUX KOJIHBaHb
TeHEPaTUBHOTO 1aroHa, 3yMOBJICHUX PI3HUMH YHHHHKAM.

TakuMm uyuHOM, AeTayibHI MIKpOMOP(MOJOTiYHI NOCTIKEHHsT Tuioay P
major NO3BOJIMIIM BUSIBUTH TaKi HOro 0COOIMBOCTI, SIK Jy’Ke NHO0Ka KpHIIeUKa
oy (2/3 #ioro BUCOTH) Ta MOBHE BiJOKPEMIICHHSI YaCTHH TUIOAY 1 HACIHUH MPU
HOro po3KpHUBaHHI 3a JOMOMOTOI0 JBOX THIIIB IIIJIMH — MOMEPEYHOT KUTBIICBOT Ta
centudparajibHUX.

Yumko M., Maiicak B.

MEPIIA BEPUDPIKOBAHA 3HAXIJIKA T'PUBA
DIAPORTHE ERES (DIAPORTHACEAE, ASCOMYCOTA)
HA ASCLEPIAS SYRIACA 3 YKPATHU
Xapxiecokuii HayionanvHutl ynieepcumem imeni B. H. Kapasina
matidan Ceoboou, 4, m. Xapkis, 61022, Ykpaina
e-mail: chishko.maks@ukr.net

Chyshko M., Maysak V. FIRST VERIFIED RECORD OF THE FUN-
GUS DIAPORTHE ERES (DIAPORTHACEAE, ASCOMYCOTA) ON A4S§-
CLEPIAS SYRIACA FROM UKRAINE. As a result of the molecular-genetic
study of the culture of the pathogenic fungus isolated from the stems of Asclepias
syriaca, collected in Kharkiv region, we identified the species Diaporthe eres.

Diaporthe Nitschke — Benmukmii pin cymyacTux TpubiB 3 IOPSIKY
Diaporthales, k1acy Sordariomycetes, Bimminy Ascomycota. Moro mecrarese
CIIOpOHOIIIEHHSI BiloMe ITi1 Ha3Boro Phomopsis (Sacc.) Bubak. B craaii anamopu
rpu0 € MiKHiAIaTBHUM (iTONaTOreHOM, SIKUH ypaXky€e MeBHI BUAN BUIIUX POCIIHH,
a crareBe CIIOPOHOIICHHS 3a3BHYail YTBOPIOETHCS HAa POCIMHHMX pEIITKax. Y
CKJIaJIi POy € YMMAJIO HeOe3MeUHNX Mapa3uTiB CUTLCHKOTOCTIONAPCHKHIX POCIIHH,
SIKI MalOTh BEJIMKE TOCIOIaPChKe 3HAYCHHS.

Po3zmniznaBanHA BUAIB poy Diaporthe BUKITIOYHO HA OCHOBI MOP(OIOTHHUX
O3HaK 1 CyOCTpaTHOI NMPHypOYEHOCTI Hapasi Maibke HeMOXJHBe. Tomy, A
BIICBHEHOI iieHTH(iKanii NpUHHATO BUAUIITH YHCTI KyIBTYpH 1 MIPOBOIUTH X
MOJIEKYJIApHO-TeHeTHIHUH aHami3. CraHoMm Ha 2017 p., ko Oyrna omyOikoBaHa
OCTaHHS peBi3is poxy, Oyno emitumidikoBano i BepudikoBano 171 Bug pomy.
[Ipore cyuacHwmii craTyc 6araTbox BHIIB JJOCI 3aJIUIIAETHCS HE3 ICOBAaHNM.
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Tunowm pony € Bun Diaporthe eres Nitschke, sikuit oTprMaB CBOIO BUIOBY
Ha3By 4epe3 BUpa3Hi MOI0BXKEH] BUBIZHI OTBOPH MEPUTELITB, SIKi BUCTYMAIOTh 32
Mexi cyocrpary. Lleit Bux OyB Briepuie onucanuii Ha rinkax Ulmus campestris
L. 3 Himeyunnu. 3ronom ioro Oyiio BHSBIEHO Ha 0ararhbOX BHIAax AEPEBHUX
Ta TpaB’sHUX pociuH. [Ipore Hapasi BepudikoBanumMu € 3Haxigku 3 Ulmus
sp., Camellia sinensis (L.) Kuntze, Fraxinus excelsior L., Glycine max (L.)
Merr., Pyrus sp., Salix sp., Tilia cordata Mill. Ta Vitis vinifera L.. Sk BumHO
3 HaBEJICHOTO CIHCKY, IIepeBaXkHa OLIBLIICTh CyOCTPATOTBIPHUX POCIHH (OKpIM
coi) € JepeBHUMH.

Cymuacra cranisi D. eres XapaKTepU3YETbCS YTBOPEHHSIM CKYIT4eHb
TeMHO3abapBiieHux neputeniis giamerpom 200-300 MKM, sKi ITHOOKO 3aHYpEHI
B TKaHMHU POCIMHH-Xa3siiHa 1 BHUCTYNAlOTh HA30BHI IIMHKAMHU 3aBIOBKKH
300-700 mxm. Acku 8-mu cnoposi, (39-)48,5-58,5(—61)%(6,5-)7-9(—11)
MKM, YHiTyHikaTHI. Ackocropu (11-)12,5-14,5(—15,5)%3—4 wmMKMm, TiamiHOBI,
JBOKJIITUHHI, 4acTO 3 4 BUPa3HUMH KpaISIMHU ([Bi O11bLI1 B LIEHTPI, JBI MEHIII
Ha KiHIsIX). HecrareBa crafist — mikHinu 3 anbga ta 6eTa KoHiisIMH.

Barounuk cupilicekuii  (Asclepias  syriaca L.) — ajaBeHTHBHa
NiBHIYHOAMEpUKaHChKa POCIHMHA 3 MiApoaAnHH JacTiBHeBUX (Asclepiadoideae)
poaunu GapBinkoBux (Apocynaceae). Y XX cTopiudi 11 mOYaad BHUPOIILYBAaTH
B YKpaiHi, SK TOTCHLIAHHA MEIOHOC Ta Kay4yyKOHOC. 3TOZOM I POCJIHMHA
HarypaiizyBajacs 1 ctayna HeOe3nedyHuM Oyp’stHoM. B XapkiBcbkiii obnacTi Ha
Oepesi IledeHizpkoro BomocxoBHIIa Oyna 3Hal/ieHa cTapa 3aKMHYTa TUIAHTAIlis
A. syriaca, Ha MepTBHX CTeOJax SIKOrO PSICHO CIIOPOHOCUB TIpud 3 poay
Diaporthe. Tlicns MONeKyIspHO-TEHETHYHOTO JIOCIIJDKEHHS KYJIBTYpH HOTro
Oyrno ineHtugikoBano sk D. eres. Hapasi ue nepiia BepudikoBaHa 3Haxiaka D.
eres Ha TaHOMY CyOCTpari.

Chrzanowska E.. Michalek S., Denisow B.

FLORAL REWARDS IN SINAPIS ALBA L. (BRASSICACEAE)
DECREASE IN DROUGHT CONDITIONS
University of Life Sciences in Lublin

Akademicka str., 15, 20-950 Lublin, Poland
email: ewelina.chrzanowska@u.lublin.pl

The production of plant raw materials depends on climate changes, which
are becoming more and more common in recent years. It is expected that in the
coming years heavy rains and periodic droughts with lack of availability of soil
water will become more common. Such weather phenomena can lead to plant
stress and limit plant functions.

The experiment was carried out to determine the influence of field water
capacity on the morphological and physiological characteristics of white
mustard (Sinapis alba L.) cultivars ‘Borowska’, ‘Maryna’, and ‘Palma’. The
experiment was carried out in 2023 in the Lublin Voivodeship (SE Poland). The
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experimental plots were established on loess-like soil. During the initial 4 weeks
of emergence, the plants were grown in the same soil moisture conditions. Then,
an experimental scheme was used: a) control plots with natural rainfall (65 mm),
b) irrigated plots (65 mm rainfall + 30 mm of irrigation), ¢) plots with periodic
drought, no irrigation, no rainwater (use of a foil tunnel during rain showers).

The amount of available field water capacity has been shown to have a
significant impact on plant characteristics. The greatest number of flowers were
recorded on the individuals grown on additionally irrigated plots. Soil drought
caused significant reduction of flowering abundance and flowering time. Periodic
drought also inserted negative effect on the production of nectar and pollen
in white mustard. Therefore, a decrease in the insect pollinators abundance is
expected that can result in lower seed yields.

Myronov S., Popova O.

FLORISTIC ANALYSIS OF PLANT SPECIES GROWING IN THE AREA
OF MEDICINAL PLANTS AT THE NEW SITE OF ODESA NATIONAL
UNIVERSITY BOTANICAL GARDEN
Odesa I. I. Mechnikov National University
Dvoryanska str., 2, Odesa, 65000, Ukraine
e-mail: bio.5719@stud.onu.edu.ua

The Academician V. 1. Lipsky Botanical Garden of National Importance
of Odesa I. I. Mechnikov National University has a number of scientific, popular
science, and applied tasks. Different groups of plants are studied at different
sites of the institution according to their taxonomic position, origin, economic
properties, etc. The study of plant species with medicinal properties is relevant,
as well (Bosianoga, 2017).

During the study of taxonomic composition of the medicinal plants area
on the new territory of Odesa National University Botanical Garden, 63 species
of vascular plants were identified. They belong to 54 genera and 29 families
(Jobpouaera u np., 1987; Mosyakin, Fedoronchuk, 1999). The leading families
are Asteraceae Bercht. & J. Presl (13 species), Poaceae Barnhart (eight species),
Lamiaceae Martinov (five species), Brassicaceae Burnett, and Fabaceae Lindl.
(four species each). The most species rich is the genus Artemisia L. (five species),
other genera are represented mainly by one species.

Hemicryptophytes (35 species) dominate in terms of life forms, with
11 species of chamephytes, nine species of therophytes, five species of
phanerophytes, and three species of geophytes also found (Cepebpsikos, 1962).
In terms of natural communities, most species prefer thicket (12 species), steppe
(nine species) and meadow (seven species) cenoses ([izyx Ta in., 2004-2010).
On the other hand, 20 species are cultivated by human, and 24 species prefer
anthropogenically transformed areas (ITporomomnosa, 1991).
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The mesophytic group (55 species) absolutely dominates in relation to
moisture, with xeromesophytes prevailing over mesophytes (31 and 24 species,
respectively). There are also seven species mesoxerophytes and one species of
xerophytes. In relation to light, most of the plants are heliophytes (41 species).
We also found 19 species of sciogeliophytes and three species of heliosciophytes
(dinyx Ta in., 2004-2010).

For 30 species, it was determined that their natural habitats are located
outside of Ukraine, with the vast majority being neophytes (19 species). Most
species are native to Asian and the Mediterranean regions (8 species each).
The Mediterranean-Iranian-Turanian and North American origin represent five
species each, Southern European — two species, Iranian-Turanian and Eurasian —
one species each ([loopouaesa u ap., 1987).
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I'EHETHUKA TA BIOTEXHOJIOI'TA
GENETICS AND BIOTECHNOLOGY

BapxaroBa A.. IOmyk O., ®egopenko B.

TIOLLIYK ITOTEHIIMHUX CAUTIB IHTETPALIf ®ATA ¢BT1 B
TEHOMAX ITIPEJICTABHUKIB KJIACY ACTINOMYCETES

Jlvgiecokuii Hayionanvruli ynisepcumem imeni leana @panka
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Barkhatova A., Yushchuk O., Fedorenko V. SEARCH FOR PUTATIVE
ATTB SITES FOR ®BT1 ACTINOPHAGE IN GENOMES OF ACTINOMY-
CETES SPP. ¢BT1 is a temperate actinobacterial phage related to @C31. In
Streptomyces coelicolor, BT1 integrates into an attB site located in a gene en-
coding an integral membrane protein (SCO4848). The integration is mediated by
a large serine-type recombinase. However, it is unclear whether this model holds
true for other actinomycetes. Therefore, we aimed to analyze publicly available
genomes of validly described species from the class Actinomycetes, specifically
searching for orthologues of the SCO4848 gene. Surprisingly, SCO4848 ortho-
logues and, consequently, BT1 integration sites were detected in only 18% of
the analyzed genomes.

Homipamii aktuHodar eBT1 cnopinaenwii 3 ¢C31. IloxiéHo mo ¢C31,
HOTO TEHOM 1HTETPYETHLCS 32 YUaCTIO CEpUHOBOI pekoMOiHa3u Int y cierudiuamii
caiit attB xpomocomu Streptomyces coelicolor, po3MillleHHi Yy TeHi, M0
koaye TpancMemOpanuuii Oimok SCO4848. IHTerpaTvBHI BEKTOPH, 3aCHOBaHI
Ha cucremi att/Int @BT1, mmpoko 3acTOCOBYIOTbCS B TEHHIH IHXKeHepii
aKTHHOMILIETIB, 30KpeMa CTPENTOMILETiB, sSK IuargopMu JUIs CTaOUIbHOT
ekcrpecii renis (Gregory, 2003).

Y Hammx momnepeaHix poOoTax MM IpOaHaTi3yBall HYKJICOTHUAHI
MTOCITIOBHOCTI TEHOMIB aKTHHOOAKTEPIiH, SKi MPEICTaBIAIOTh BANITHO OMUCaHi
Buay, iHmekcoBaHi B LPSN (List of Prokaryotic names with Standing in
Nomenclature), y momykax attB-caiitiB inrerpamii JJHK axrurodara ¢C31.
ITpomeMOHCTPOBaHO MIMPOKY PO3MOBCIOMKEHICTh IHMX CaifTiB y TeHoMax
MPEJCTaBHUKIB PI3HOMAHITHUX IOPSAAKIB akThHOOakTepiit. Lle cBiguuTh, 110
BEKTOpH, MoOymoBaHi Ha cucremi iHTerparii ¢ara ¢C31, e yHiBepcalbHUMH
JUIsl akTUHOOakTepiil. Metoro 1iei poOoTH OyJ0 NPOBENEHHS aHAaJIOTiYHOTO
JIOCITIJPKEHHSI, CKEPOBaHOT'O Ha TOIIYK caifTiB iHTerpanii ¢ara BT1 B renomax
AKTHHOMIIICTIB.

Jdns nocarHeHHs 1€l METH CTBOPEHO JIOKaIbHY 0asza JaHMX Juist
TCHOMIB YCiX BaJiJIHO ONMCAHHWX BHIIB, III0 HAJICKATh 10 Kiacy Actinomycetes
i goctymHi B 0a3i gqanux GenBank Ha 2023 pik. 3a JOIOMOTOK MPOTPAMHOTO
3abesneueHHs Geneious 4.8.5 ta ¢ynkiii Custom Blast mpoanamizoBaHo
reHoMu 21-ro mopsanxky Kiacy Actinomycetes. Sk 3amuT I TOIIYKY
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NOTPIOHOT AIISIHKM T€HOMa BHMKOPHUCTANM HYKJICOTHAHY IOCHIZOBHICTh I'eHa
SC0O4848 3 S. coelicolor. Tlicns anamizy 2928 reHOMIB MPEICTABHUKIB KJIaCy
Actinomycetes, opronoru SCO4848 Bussneno nuie y 529 3 Hux. €IuHOIO
poauHoto, ne Oinbiie 75% MpoaHai30BAaHUX TEHOMIB MICTHJIM OPTOJIOTH,
Oyna ponuHa Streptomycetaceae 3 nopsaky Kitasatosporales. Cepen MOpsIKiB
Glycomycetales, Jatrophihabitantales, Catenulisporales ta Pseudonocardiales
BIJICOTOK 3HAWJCHHUX OPTOJIOTIB BiJ 3arajbHOI KiJIBKOCTI BHUJIB KOJMBABCS B
niamaszoni 45-75%. Y cBoto yepry, st mopsakis Micromonosporales, Frankiales
ta Kineosporiales BiCOTKOBE 3Ha4eHHs OyJ0 3HAYHO HWXKYUM, CTAHOBIISYU
mume 1-25%. IlpencraBuuku mopsakiB  Acidothermales, Actinomycetales,
Bifidobacteriales, Cryptosporangiales, Geodermatophilales, Jiangellales,
Micrococcales, Motilibacterales, Mycobacteriales, Nakamurellales,
Propionibacteriales, Sporichthyales ta Streptosporangiales He Mamu B CBOiX
reHomax optoiori rena SCO4848.

Pesynbraru noCiiUKeHHS BUSBHJIMCS HECHOAIBaHMMH — jume y 18 %
TeHOMIB Actinomycetes spp. 3HalgaeHO optosord SCO4848, ki MICTHIN CaiT
inrerpauii JIHK ¢BT1. Lle cTaBuTh mij CyMHIB yHIBEPCAIBHICTh IHTETPATUBHUX
BEKTOPIB, 110 3acHOBaHI Ha cucteMi att/Int @BT1. [IpoTe, OCKIIbKH MOLIYK LUX
CaiTiB MPOBOAMIM JIHIIIE B OpTojorax rena SCO4848, MOXKIUBO, IO B IEIKUX
Buzax caiit inrerpauii JJHK ¢ara ¢BT1 3HaXoanThCs B IHIINX IISTHKaX TEHOMA.
VY nopaneoMy IiaHyeTbes 3AIMCHUTH momyk caiitiB interpauii JJHK ¢BT1 B
TaKUX JIUITHKAX.
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HA BMDKUBAHHS TA CTPYKTYPY M’S3IB Y JUCTPODIHOBUX
MYTAHTIB DROSOPHILA MELANOGASTER
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgis, 79005, Yrpaina
e-mail: bbvual2@gmail.com

Bachynska B.. Holub N. THE EFFECT OF CALENDULA OFFICINA-
LES (CALENDULA OFFICINALIS) EXTRACT ON SURVIVAL AND MUS-
CLE STRUCTURE OF DROSOPHILA MELANOGASTER DYSTROPHIN
MUTANTS. The effect of a pharmacy preparation of Calendula officinales ex-
tract on survival and muscle conditions in Drosophila melanogaster dystrophin
mutants DysDf//Tm6Th was analyzed. It was shown an increase in the number
of hatched adults by 44% in dystrophin mutants and by 20% in wild type strain
Oregon comparing to control. Also under the influence of the studied extract was
shown an increase in the number of segments with a restored muscle structure
by 52-59% compare to control in the middle and late stages of the dystrophin
mutants life.
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M’s30Bi aucTpodii - 1€ Tpyna TeTepOoreHHHMX 3aXBOPIOBaHb, IO
XapaKTepU3YIOThCS MTOCTYNOBOIO JIErpajalliclo M’s30BOT TKAaHWHHM Ta BTPATOIO
pyxoBoi ¢yHkuii. Cepen HAWNOMIMPEHIMINX 3aXBOPIOBaHb LI€l TPYIH - M S30Bi
nuctpodii [lromena ra bexkepa. Bonn cipiunHeHi MyTalieto y reHi auctpoginy
Ta YCNaJKOBYIOThCS 3a X-3UEIUICHUM peLecHMBHUM TUIOM. Ha pasi He icHye
eekTuBHOI Tepamii M’30BHX IUCTpodii. € po3polneHi reHoTepaneBTHYHI
METO/H JIiIKyBaHHS, IPOTE BOHH AOPOT Ta CKJIa Hi U1l Py THHHOT'O BUKOPUCTAHHSI.
B kumiHi4HIM TpakTHI BUKOPHUCTOBYIOTH TEpallil0 CTEpoijaMu, ajie BOHA HE
NPU3BOAUTH JIO TIOBHOTO ONYyXKaHHS i Mae Oe3niy nmoOiuHux edekriB. Tomy
AKTHBHO BEJIETHCS MOIIYK OIOJNIOTIYHO aKTMBHHX CIOJYK, IO 3AaTHI YMHHUTH
NO3WTHBHUI BIUIMB Ha CTaH M’s3iB y XBOpHX Ha mionarii. Taka Teparis Oyna
0 HEIOpOroro, JOCTYIHOK INMHPOKOMY KOy XBOPHX 1 BITHOCHO MPOCTOIO B
KJIIHIYHOMY BUKOPHCTaHHI.

Kanennyna nikapceka (Calendula officinalis L.) - 1ie pociuHa pOIUHH
Asteraceae, 110 HIMPOKO BUKOPUCTOBYETHCS B HETPAIMLINHIA MeEAWIMHI
3aBASKM CBOIM INPOTH3aNaibHUM, IPOTUBIPYCHHUM Ta aHTHTCHOTOKCHYHHUM
BJIACTUBOCTSIM, SIKI NIPEICTABISIIOTh IHTEPEC AJIsl 3aCTOCYBAHHS PU LIMPOKOMY
KOJIi 3aXBOPIOBAHb.

Mertoro Hamroi poboTu OyJ10 IpoaHaIi3yBaTy BILTUB allTCIYHOTO Ipenapary
€KCTPAKTY KaJICHIy/IM Ha BHPKUBAHHS Ta CTaH M SI31B y TUCTPO(GIHOBUX MYTaHTIB
Drosophila melanogaster. MatepianoMm IOCHIPKEHHS CIYXKIJIH JIiHIS TUKOTO
tuny Oregon Ta naboparopHa JiHis quctpodinoBux mMyTantiB DysDf//Tm6Th.
L5 niHig MICTUTH JeNelil0 Ha MpaBoMy IUiedi 3-1 XpOMOCOMH, IIO OXOILIIOE
Bech reH muctpodiny Dys. Bracmigok aenenii ocoOMHM maHOi JiHIl OJU3bKI
10 M’s30Boi auctpodii JlromeHa JoguHM 3a (EHOTUIIOBMMHU HposiBaMu. STk
KOHTPOJIb BUKOPHCTOBYBAJIM HEOOPOOIEHUX OCOOHH.

Byno mposeneno 06pobky imaro Drosophila melanogaster niuiit DysDf//
Tm6Th ta Oregon ULISIXOM JIMYMHKOBOTO 3TrOIOBYBaHHS 3 po3paxyHKy 10 mut Ta
20 mu ekctpakty Ha 100 M cepenoBuiia. [IpoanaizoBaHo BUIIT 00poOIeHHX
Ta HeoOpoOeHnX iMaro. BusiBneHo, 110 10CIiIXKyBaHi KOHIIGHTpALii TpU3BeNn
70 30U7bIICHHS KITBKOCTI iMaro, 0 BWJICTLIM, B 0OMABOX JiHisX. Tak, y
JUCTpO]iHOBUX MyTaHTIB 0OMIBI KOHIIEHTpALi] 301IBIIMIN BUIIIT iMaro Ha 44%
MOPIBHSIHO 3 KOHTpOJIeM, a y JiHil Oregon —Ha 20% (p < 0,05).

Hactynuum eramoM Hamoi poOoTH Oylo BUTOTOBICHHS Ta aHali3
TICTOJIOTIYHUX 3pi3iB M’s13iB Topakcy Drosophila melanogaster miuiit DysDf//
Tm6Th. 3pizu BurotoBimsuid Ha 4-5-i, 10-12-it ta 20-22-it qHi KUATTS iMaro.
AHaJi3yBaJId KiJIbKICTh CETMEHTIB 3 HOPMAJIBHOIO Ta JC(PEKTHOIO CTPYKTYPOIO.
BusiBuiM 3pocTaHHs KiJIbKOCTI CETMEHTIB 3 BiJIHOBJIEHOI CTPYKTYPOIO M’SI3iB
Ha 52-59 % TMOPIBHSHO 3 KOHTPOJIEM Ha CEPEIHIX Ta Mi3HIX eTarax KUTTS iMaro.

TakuM YHHOM, IOKa3aHO, L0 BHKOPHCTaHI KOHLIEHTpALil EKCTPaKTy
KaJICHTYJIM HE € TOKCUUHUM 1uisi Drosophila melanogaster 1 nigBUIYIOTh BUJIIT




leHeTuka Ta BioTexHonoris -139 -
iMaro, a TakoX JIOCJIIJUKYBaHUH EKCTPAKT MPU3BOAUTH JI0 CIIOBLILHEHHS IIPOLIECY
Jerpanarii M’s13iB Topakcy y nuctpodinBux mytanTiB Drosophila melanogaster
Ha CepeHIX Ta Mi3HIX eTarnax KUTTS iMaro.
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Vedybida O., Stepanyshyn A., Yushchuk O., Fedorenko V. STAQ DE-
LETION MUTANTS OF STREPTOMYCES TOYOCAENSIS NRRL 15009 ARE
UNABLE TO PRODUCE A47934. A47934 is a naturally non-glycosylated but
sulfated glycopeptide antibiotic aglycone produced by Streptomyces toyocaensis
NRRL 15009. A47934 represents a rare case of a glycopeptide antibiotic (GPA)
produced by Streptomyces spp., and so far, no data exist regarding the biosyn-
thesis regulation of this GPA. We have begun to address this knowledge gap by
generating an NRRL 15009 AstaQ mutant, which is deficient in staQ — a cluster-
situated gene encoding a transcriptional regulator. We discovered that the NRRL
15009 AstaQ mutant is unable to produce A47934. Moving forward, we plan to
compare the expression of genes from the A47934 biosynthetic gene cluster in
the NRRL 15009 AstaQ mutant and the wild type.

A47934 € HemIKO3WIBOBAaHMM, CYIb(QYpPHIBLOBAaHUM, DIIKONENTHIHAM
antubiotnkoMm (I'TIA), mpomyueHTOM SIKOTO € Streptomyces toyocaensis
NRRL 15009. TTIA € pigkicHUMA A7 CTPENTOMIIETIB, a NUIAX-CIICI(igHa
i mobanpHa perynsmis ix O0iocuHTe3y Aoci He BuBYanacs. [lomiOHO g0 iHIIHX
knacrepiB OiocuaTeTnunux reHiB (KbI') I'TIA, KBI' A47934 wmictute reH
staQ, mo xoxye StrR-momiGHMit TpaHCKpuNIiiHUK perymsaTop StaQ. Opronorn
StaQ € KIIOYOBMMH TO3UTHBHUMH perynsrtopamu OiocuHTedy Takmx [TIA,
SIK TeHKoIutaHiH, BaHKoMinuH, A40926 Tomo. OmHak, ponb staQ B perymsmil
6iocunTesy A47934 B NRRL 15009 noci He Mae eKcIepHMEHTaJIbHOTO
MiATBEPIDKCHHS. Y i poOOTI MU BUPITIHIIN JOCTIAUTH [I¢, CTBOPUBIIN MYyTaHT
NRRL 15009 3a renom staQ.

HoxkayT staQ) 3aiiicHeHO 3a JONOMOIOIO MOABIHHOTO KpOCHHIOBepy. Sk
OCHOBY JJIsl HOKAyTHOI IUTa3MiJy BUKOPUCTaHO cyinuaHuii Bekrop pGusA2l,
SKMH Hece TeH gusA, Mo Koaye QepMeHT [-TIIOKYpOHina3y, Ta KaceTy
cTiikocTi 70 anpaminuny aac(3)IV. lle nano 3Mory BecTH MOABIHHY CENEKII0
32 TIIOKYPOHI/Ia3HOIO aKTHUBHICTIO Ta CTIMKICTIO IO ampaMiluHy. Y BEKTOp
pGusA21 Oyno kimoHoBaHo iiBy (2018 m.H. J1iBOpYY BiX cTapT-KomoHa staQ) Ta
npaBy (2088 1.H. MpaBopyY cTON-KOOHA sta()) TOCIITOBHOCTI, SIKi (JIAaHKYIOTh
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reH staQ, y pesynsrati yoro orpuMano miasMmigy pKOStaQ. IlepeneceHHs
pKOStaQ B NRRL 15009 npoBoguiny HUISIXOM MiXKXPOZOBOTO CXpEIlyBaHHS
Escherichia coli — S. toyocaensis. OTpUMaHI TPAaHCKOH IOTAHTH, B SKHUX
inTerpaitiss pKOStaQ B XxpoMocoMmy BimOysiacs 3a JOMOMOTOK TOMOJOTIYHOT
pexoMOiHalii B XOAi IEPBUHHOTO KPOCHHIOBEpY, Oy/M CTIHKi J0 anpaMiluHy
i 3matHi 10 GusA-OMOCEpENKOBAHOTO PO3MICIUICHHS —S5-O0pomMo-4xy10po-3-
ingonin-p-p-rrokyponiay (X-Gluc). BumnamkoBo oOpaHuii TpaHCKOH FOTaHT
BUPOLIYyBaJM Nacakamu Ha cepenosuii ISP3 3a HecelnekTHBHHUX YMOB IUist
IHIyKIii BTOPHHHOTO KpOCHHIoBepy. [licis TphoX payHIIiB MacaxyBaHHs CIIOPH
NRRL 15009 pKOStaQ" 3i6panu Ta BAPOCTHIIN Ha arapu30BaHOMY CEPEIOBHIII
VMO.1 i3 nomaBanusm 25 mir/mi X-Gluc. [ns naneiioro ananmizy BigOupanu
0e30apBHi KJIIOHH, B SIKUX IUIa3Mi/ia BTpadeHa B XOZi BTOPMHHOTO KPOCHHIOBEDY.
Tak sk NRRL 15009 AstaQ 1 peBepTaHTH AWUKOTO THIy MaJld OJHAKOBHH
(heHOTHII, IPOBEIM CKPUHIHT 0e30apBHUX KOJIOHIH 3a momomoroto I1JIP, B skiii
amrutiikanis anens staQ AUKOTO THITYy IPUBEJA J0 MOSBU aMILTIKOHA PO3MipOM
1471 1n.H., TOAl SK Yy MYTaHTIB aMIUTIKOH MaB po3Mip 452 m.H. Y Takuii cocib
Brianocst BifiOparu nBa HezanexHi mytantTd NRRL 15009 AstaQ.

Amnaniz A47934-omocepeakoBaHoi aHTUMIKPOOHOT aKTHBHOCTI KYJBTYp
NRRL 15009 AstaQ, BupomieHHX Ha arapu3oBaHuUX cepepoBumax ISP1-7,
NOKa3aB, 110 MyTaHTH BTpaTWiv 31atHicTh mponykysaru ['TIA. Lleit pesynbrar
CBIZUUTH MPO TE, IO T'eH staQ) TIHCHO € KIIIOUOBHM PEryasITOpOM O0i0CHHTE3Y
A47934. Y noganpiioMy MU IJIaHYEMO BUBYMTH TPAHCKPUIILIKHY OpraHi3awiio
Sta 1 MOCIIANTH aKTUBHICTh eKCHpecii sta-reHiB B S. foyocaensis NRRL 15009
AstaQ.
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Hrad M.. Roman 1., Gromyko, O. Fedorenko V. SCREENING OF
BIOSYNTHETIC GENE CLUSTERS OF FUNGICIDAL COMPOUNDS IN
THE GENOMES OF ACTINOMYCETES OF THE GENUS UMEZAWAEA.
The study of genetic clusters of the genus Umezawaea has revealed the presence
of potential similar clusters with antifungal activity, such as lucensomycin and
kitacinnamycin, which suppress Escovopsis sp., and colibrimycin, lucensomy-
cin, selvamycin, colibriomycin and kitacinamycin, which show strong inhibitory
activity against Candida albicans. In strain Umezawaea Da 62-37, the presence
of the macrotermycins class was identified, which could be important for inhibit-
ing the growth of Pseudoxylaria sp.




leHeTuka Ta 6ioTexHonoris -141 -

Jesxi Buan MilenianbHUX Ta JAPDKIKOBUX IPUOIB MOXYThH CIIPUYHHSITH
HeOe3MeuHi 3aXBOPIOBAaHHS Y POCJHMH, TBapHH, B T.4. JroAWHH. Hanpuxmian,
Candida albicans awn Aspergillus niger € 30yTHUKaMH ITUPOKOTO CIIEKTPA MiKO31B
y TeIoKpoBHUX, B T.4. mionuau (Ugochukwu, 2022), a Fusarium oxysporum,
Botrytis cinerea Ta 1H. € OMTHUMU 3 HAWIOIIMPEHININX 30yAHUKIB 3aXBOPIOBAHb
cibcbkorocnonapebkux pociu (Peer, 2023). Apcenain cydacHUX (QYHTIUIHHX
npenapariB 03Bojsie 00pOTHCS 3 TPUOHUMH 1HQEKIISIMU, PE3UCTEHTHI (OPMU
SKAX TOCTIHHO 3’SIBJISIFOTBCS Ta BHUMAraroTh IOLIYKY HOBHUX (yHTIIHAHUX
areHTiB. Pomuny Pseudonocardiaceae, B sky BkimtoueHo pin Umezawaea,
BBQ)KAIOTh IIEPCIIEKTHBHUM JPKEPEJIOM HOBHX MPUPOIHUX crionyk (Gavriilidou A.
et al, 2022). 3 onisaay Ha 11e, Hallll JOCTIHKCHHS CIIPSIMOBaHI Ha aHaJIi3 TCHOMIB
AKTMHOMILIETIB I[bOTO POy 3 METOIO BUSIBIICHHS F€HHHUX KJIACTEpPiB IMOTEHLIHHO
HOBUX MPHUPOIHUX CHONYK 3 PyHTIIUAHUMH aKTUBHOCTSMH.

Mu nmocniaunu reHoMu TNoBHX mTamiB Umezawaea tangerina JCM
103027, U. endophytica YIM 2047X" Ta isonsat Umezawaea sp. Da 62-
37, HepaBHO BMIIUJIEHOTO HaMM 3 OCTpoBa [amiHge3, MOpChKOT AHTapKTHIU
(Tistechok, 2021). [Ins anamizy reHOMiB BUKOpHCTau nporpamy antiSMASH
Bepcii 7 (Blin et al., 2021). Tenom U. endophytica YIM 2047X" mae 48 knactepis
U. tangerina JCM 103027 - 41, a Umezawaea sp. Da 62-37 — 52. Tlix yac aHami3y
reHomy U. fangerina MW BHSBWIM HWMOBIpPHI KJIAacTEpH, SIKI MalOTh BEIUKY
nOAIOHICTh 3 BIJOMUM aHTHOIOTHKOM, TAKUMH SIK JIFOIICH30MIIMH (MOmiOHICTh
75%) Ta MeHIy MOMIOHICTh 3 TAKUMH aHTHO10TUKAMHU SIK KiTAI[AHHAMIIIUH (THITH
A, B, C, D, F) ta xoni6pimiuns (noaioHicts 21%). Lli aHTHO10THKY BUSBISAIOTH
3[aTHICTh MpUTHiYyBaTH picT uBineBux rpudiB (Shi, 2019; Prado-Alonso,
2021). Y renomi wramy U. endophytica ineHtndikoBaHo MMOBIpHI KilacTepu
reHiB noniokcunentuny (16% nonidbHocti) Ta pyctminuny (10% monidHocTi),
NPOAYKTH SKUX BUSBISIOTH AKTHBHICTh NPOTH POCIMHHUX TIpubiB Puccinia
graminis Ta Cryptococcus neoformans (Mandala 1998). Takoxx, MU BUSBHIIH,
1110 MTOTEHILIHHI KJIacTepH CHONYK, TAKUX K JItolieH3oMituH (52%), cenpBamMinuH
(20%), womibpiminuH (17%) Ta kitTaruHHaMIIMH (25%), TPOSBHIM CHIIBHY
iHridiTopHy akTuBHIcTh potu Candida albicans. Y mramy Umezawaea Da 62-
37 GyB BUSBJICHUH JIMIIE OIWH KJIACTEP 3 KUMOBIPHOIO (DYHTIIMIHOIO aKTUBHICTIO
- MakpoTtepMituH (96%), sikuii Moxe OyTH Ba)KJIIUBUM JUIS IIPUTHIYEHHS POCTY
Pseudoxylaria sp. (turam X802) Ta €eHTOMOIIATOTCHHUX IPUOIB KOMAaX, TAKUX K
Beauveria bassiana ta Metarhizium anisopliae (Beemelmanns, 2017).

OTxe, npencraBHUKH pony Umezawaea MICTSTh B T€HOMax KJIACTEpH,
SIKi TOTEHIIITHO MOXYTh OyTH 3aJIy4eHi B CHHTE31 HOBHX (DYHTIIHUIAHUX CIONYK.
Le crocyerbesi, 30KkpeMa, KJIAcTepiB, SIKI MAlOTh HU3bKHH PiBEHb MOMIOHOCTI 3
BijoMuMH Kiactepamu. HacTymHi eramu Hammx IOCHIKEHb IependadaroTh
NOIIYK YMOB HAarpoMa/pKeHHS Ta eKCTPaKLii BTOPMHHUX MeTaloidiTiB 3
AQHTU(YHTAIbHOIO aKTHBHICTIO.
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Dankovych K., Tseduliak V-M., Ostash B., Fedorenko V. GENES FOR
BIOSYNTHESIS OF URIDINE THIODERIVATIVES IN STREPTOMYCES
ALBIDOFLAVUS J1074. Recent research has uncovered new aspects of tRNA
function, demonstrating their significance far beyond simply transporting amino
acids. Their complex and dynamic structure is formed through numerous post-
translational modifications. Thiol modifications are chemical changes in tRNA
molecules that contain a sulfur atom, and cysteine desulfurase enzymes play a
key role in the synthesis of thiol modifications of tRNA. Since the biosynthetic
pathway and the genes involved in it have been poorly studied in the genus Strep-
tomyces, we investigated the properties of the Streptomyces albidoflavus mutant
for the XNR 1347 gene, which probably encodes a sulfurtransferase. Analysis
of the multiple alignment of amino acid sequences showed us significant conser-
vatism in many positions.

CyuacHi [IOCHIIKEHHS PO3KPHUBAIOTh HOBI acHeKkTH (pyHKIiOHYBaHHS
TPHK, sxi cBimgate mpo ixHIO 3Ha‘{y1HICTb JIaJIeKO0 33 MEXaMH IPOCTOro
TPaHCTOPTYBaHHA aMiHOKHCIOT. IX CKJajHa Ta JMHAMi4HA CTPYKTYpa, IO
(bopMyeThCs 3aBASKN YUCICHHUM MOCTTPAHCIALI THNM MO (IKaIlisiM, T03BOJISIE
1M B3a€MOISITH 3 pi3HUMH O1TKaMH Ta PETYIIOBATH iX aKTUBHICTH, OpaTH y4acTh
y npouecax PHK-iaTepdepentiii Ta emireHeTHIHOI peryssiii, BigirpaBaTa poib
y crabimizamii reHomy. TionoBi Momudikamii — e XiMiuHI 3MiHH B MOJIEKYITax
TPHK, sixi MicTaTe atoMm cymedypy, Takux mogudikamiid y TPHK 6araro, no aux
BITHOCATHCS 2-TiOypHUIWH, 4-TiOypUAWH, 2-TIONUTHINH, 2-METHITiOAACHO3HH
Ta ix moxinHi. Huctein aecynpdyprnasu BigirparoTb KIFOUOBY PONb y CHHTE31
tionmosux Mmoxmpikaniit TPHK. Ixus xarOUOBa mist — PO3ILEIUICHHS IHCTEIHY
no ama”iHy Ta cymb¢rinpmisHoi rpynu (-SH). CynsdrigpunbHa rpymna, 1o
YTBOPIOETBCSI B PE3YNbTaTi PO3MICIUIEHHS LUCTEiHY, BHKOPHCTOBYETHCS JUISA
Momudikamii Hykmeoruais B TPHK, meperBoproroun ix Ha TiomommdikoBaHi
HYKIICOTHUH.

OCHOBHUMH MOJCTHHAMH OpTaHi3MaMH, y SKHAX BHBYaBCS Oi0CHHTE3
2-tioypununy, € Escherichia coli, Salmonella enterica serovar Typhimurium
ma Saccharomyces cerevisiae. 1llngx OiocWHTE3y Ta TPOXYKTH SKHX Came
TeHIB y HBOMY 3aJisiHi, y pomy Streptomyces Maibke HE BHUBYABCS, TOMY
MH XO0YeMO IOCIHIIWTH BIACTUBOCTI MyTaHTa Streptomyces albidoflavus 3a
reHoM XNR 1347, mo iMOBipHO Komye cyabdypTpaHcdepasy, a OCHOBHUMH
HAIIMMU 3aBAaHHSAMH € 3IIHCHUTH HOKayT reHa XNR 1347, mpoanamnizyBaTu
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AQHTUOIOTUYHY aKTHBHICTb MYyTaHTa IPOTH TECT-KyabTypu Bacillus cereus
ta Debaryomyces hansenii, 30IICHATH TOIIyK OpTojoriB reHa XNR 1347,
BUKOHAaTH MHOXMHHE BHPIBHIOBAHHS aMiHOKHCIIOTHHMX TOCHIZOBHOCTEH Oinka
XNR_1347 Ta opTOJIOTIB.

Mu 3nilfichunm HokayT reHa XNR 1347 y SAM2 3 MeTor0 BUBYCHHS
fioro pomi B OiocuHTe3i 2-Tioypumuny y S. albidoflavus. 3pobusmiu aHaii3
AHTHOIOTHYHOT aKTUBHOCTI Ha TECT-KYIBTYPi B. cereus Ta Debaryomyces hansenii
MH CIIOCTEpiraiyd HEOIHAKOBUH piBEHb aHTHOAKTEpiiiHOI Ta MPOTUTPUOKOBOT
aktuBHOCTI wwtamiB S. albidoflavus. SAM2 ta AXNR 1347 Tomy MOxeMO
CTBEP/KYBaTH MPO TUIEHOTPONHUIT BIUIMB KOHKpeTHUX Monudikaniii TPHK Ha
OakTepiiHy KITITHHY, 8JDKE BiICY THICTB UM TOPYIIEHHS MO (iKaIiif IPHU3BOIUTD,
SK J10 30UIbIIEHHS, TaK 1 JO 3MEHILICHHS CHUHTE3y BTOPHMHHHX METaOoOITiB.
Hauti, Oyio mpoBefeHO (BiIOreHETUYHUH aHai3 3 BUKOPUCTAHHSIM MHOKHHHOTO
BUPIBHIOBAHHSI TIOCJIIIOBHOCTEH 3 pi3HUX opraHi3MiB: S. albidoflavus, Thermus
thermophillus, B. subtilis, E.coli, Salmonella enterica. ]Ins nouryky opronoriB
rena XNR 1347 suxopuctoByBaBcsi pecypc NCBI (po3nin Protein) Ta anropurm
BLAST. MHOXWHHE BHPIBHIOBaHHS aMiHOKHCIOTHHUX TOCIIZOBHOCTEH OyJ0
npoBeneHo 3a gormomororo anroputMiB Clustal Omega ta Muscle. [ani
pe3yabTaTy IEMOHCTPYIOTh 3HaYHY KOHCEPBATHBHICTh y 0ararbox IMO3HILSX, a
OT)KE€ MAIOTh BOXIJIMBY (PYHKIIIO IS KITITHH.

Ayoan P.. FOmyk O., ®egopenxo B.

HAJIEKCTIPECIS TEHA STAQ ITO3UTUBHO BIVIMBAE€ HA
MPOJYKIIIO A47934 B STREPTOMYCES TOYOCAENSIS NRRL 15009
Jlvsiscokutl nayionanvHull ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: dubanroksolana@gmail.com

Duban R., Yushchuk O., Fedorenko V. OVEREXPRESSION OF STAQ
IMPROVES A47934 PRODUCTION IN STREPTOMYCES TOYOCAENSIS
NRRL 15009. Streptomyces toyocaensis NRRL 15009 is a producer of naturally
occurring glycopeptide antibiotic (GPA) aglycone A47934. Regarding the natu-
rally minimized biosynthetic gene cluster for A47934 biosynthesis, NRRL 15009
draws attention as a putative platform for combinatorial biosynthesis of novel
GPAs. The main aim of the work was to investigate whether overexpression of
pathway-specific regulatory genes from different GPA BGCs will activate and
improve A47934 biosynthesis in NRRL 15009. We found out that the overex-
pression of native gene — staQ — has the most pronounced effect, justifying the
application of staQ to create GPA overproducing strains of NRRL 15009.

OnHMMU 13 HaMBIJOMIMIMX IPOAYLEHTIB aHTHO10THKIB € aKTHHOMILIETH —
I'pam-no3nTHBHI 6aKTepii, sIKi ITUPOKO PO3IOBCIO/DKEH] Y IpyHTax. [IpeacraBHUKH
pony Streptomyces NTOMIHYIOTh Cepell aKTHHOMIIIETIB 3a KUTBKICTIO OMUCAHHUX
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BUJIB 1 CTallU JDKEPEJIOM 0araTboX KITIHIYHO-BXJIMBUX aHTHOIOTHKIB. Cepen
Streptomyces Spp. € JUIIEC MOOAUHOKI BUMAIKU MPOMYIICHTIB [TIKOMECITHIHUX
antubiotukis (I'TIA), akTHBHHX IPOTH MHOKWHHO-PE3UCTEHTHHX MaToreHis. He
JMBJSIYMCH Ha KiiHiuHYy edekxtuBHIicTh ['TIA, Bce Olnblle KITIHIYHUX i30JIATIB,
ctivikux 10 ['TIA, BUAUIAIOTH i3 KOXHUM POKOM. ToMy, BXKJTUBHM € TOCIIKCHHS
MOXIIUBOCTEH [1s kKoMOiHaTopHOTO OiocuHTe3y ['TIA.

Onuum i3 T'TIA, 1110 MOXOAATH i3 CTPENTOMILICTIB, € aHTHOI0THK A47934,
KU IPOAYKYE Streptomyces toyocaensis NRRL 15009. A47934 ocobnuBuii TuMm,
mo (akTU4HO € cynb(ypHIbOBAaHUM arTiKOHOM TelkoruiaHiny. Tomy A47934
MOKHA BHKOPHCTATH SK IuaTdopmy Ui KOMOIHATOPHOTO OIOCHMHTE3y HOBHUX
I'TIA. 3 mi€i MeTOX0, MM IUIAHYEMO OJHOYACHO: a) CTBOPHTU HAIIPOIYIICHTA
A47934 wsxom Hazaekcnpecii reHiB  StrR-momiOHux nuisx-creuuivHUX
perynsitopiB 6iocuntesy I'TIA; 6) mo30yTucs reHa cynbdoTpanchepasu stal; B)
po3muput peneptyap ctiiikocti NRRL 15009 mo T'TIA. ¥V wiit poboti yBary
30Ccepe/KeHO Ha BUBYCHHI BIUIMBY HaJeKCIpecil HATMBHOTO i FeTepOIOTiYHUX
reHiB StrR-mogiOHUX perynsTopiB Ha mnpoxykuito A47934 mpu BupOLIyBaHHI
LITaMy Ha Pi3HUX arapu30BaHUX )KUBUIIBHUX CEPEIOBUIIAX.

Jis uporo B kimitHU S. toyocaensis NRRL 15009 Oyno BHeceHO
HU3KY IUIa3Mij, 110 Hechau reHu StrR-momiOHMX peryasTopiB MmiJ KOHTPOJIEM
KOHCTHUTYTHBHOTO TIpoMoTopa ermEp: staQ 13 xinactepa 010CHHTETHYHHUX T'CHIB
(KBI') A47934; teil5* 13 KBI' rtelikorunaniny Actinoplanes teichomyceticus
ATCC 31121; dbv4 i3 KBI" A40926 Nonomuraea gerenzanensis ATCC 39727, vtr
i3 KBI" Bankominuny Amycolatopsis orientalis NBRC12806; perynsitopHuii reH
i3 KBI" neBimomoro I'TIA Amycolatopsis bartoniae DSM 45807. S. toyocaensis
NRRL 15009 i pexoMOiHaHTHI LITaMH BHPOIIYyBajdu Ha cepepoBuinax ISP1-7
npotsroM 168 rox mpu 30 °C. Ilicist MbOro OIIHMIN aHTUOIOTHYHY aKTUBHICTh
KyaeTyp npotd Bacillus subtilis HB0950 metomom nudysii B arap 3 arapoBux
omokiB. BusBunocs, mo mramMm NRRL 15009 3matauii mo mpomykiii A47934
NpY KyJlbTHBYBaHHI Ha cepenoBuiax ISP3 i ISP4. Iosa nponyxkuii A47934
Ha cepenoBumax ISP1, ISP2, ISP5 i ISP7 cnocrepiranacst y mramy, 1o Hic
reH staQ (staQ", Tomi SK LleH TaM JEMOHCTPYBaB 30ULIbLICHY MPOXYKLIO
A47934 na cepemopumiax ISP3 i ISP4. ¥V mramy feil5*" Ha cepemoBuIax
ISP1, ISP5 ta ISP7 3’sBnsnace mpoaykitiss A47934, a Ha cepenosuriax ISP3
i ISP4 mponyxkitist A47934 Oyna 30unbmicHa. Y dbv4" mosiea nponykiii A47934
crnioctepiranacs jumie Ha cepenosuii ISP1, a na ISP3 1 ISP4 nponyxuis A47934
Oyna 36inbmieHoro. Excrpecis rena StrR-perynstopa 3 DSM 45807 we maina
BUpaXeHHX edekTiB. HapeTi, excripecis vir HaBnaku MpurHidyBajia 610CHHTE3
A47934 na cepenosuax ISP3 i ISP4. Orxe, Ha OCHOBI OTPHMaHKX PE3YIIBTATIB,
MO’KHA 3pOOHMTH BHCHOBOK, IO Hajekcnpecis staQ Mae HalOLIbLI BUPaKEHUN
e(eKT Ha IPOoayKIlito aHTHOIoTHKa A47934.
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JIOCJIIKEHHS OCMOCTIMKOCTI TEHETUYHO MOJUMIKOBAHUX

POCJIVH MIIEHUII (TRITICUM AESTIVUM L.)

Inemumym ¢hizionoeii pocaun i cenemuxu HAH Ykpainu

eyn. Bacunvkiscoka, 31/17, m. Kuis, 03022, Ykpaina
e-mail: allakomisarenko2017@gmail.com
Korol V., Stryzheus V., Komisarenko A., Mykhalska S. STUDY OF

OSMORESISTANCE OF GENETICALLY MODIFIED WHEAT PLANTS
(TRITICUM AESTIVUM L.). In transgenic wheat plants with a double-stranded
RNA suppressor of the pdh gene, the increased level of resistance to osmotic
stress correlates with the accumulation of free L-proline. Increased expression of
the oat gene is not reflected in the content of this amino acid, but contributes to
better survival of seedlings under conditions of water deficit and salinity.

He3sBaxkaroun Ha 3arajioMm 3pocCTaody TEHICHIIIF0 BUPOOHUIITBA MIICHHAIT
KJIIMaTH9HI 3MIHU Ta TPUBAJI IIOCYXH 3HAYHO ITO3HAYAIOTHCS Ha 11 BpOXKAWHOCTI
(Mopry#, 2016). Po3ymiHHS reHHO-1H)KeHepHUX IIPUHIIATIB KepYBaHHS PEaKIIi€10
pociuH Ha (aKTOPH CTPECY € MEPETyMOBOIO CTBOPEHHS BHCOKOIPOIYKTHBHUX
COPTIB i€l BaXKIMBOI KybTypu. Ha choromHi po3pobieni MeTonu Tpanchopmartii
TEHIB, SKi TO3BOJIAIOTH Kpallle IPHUCTOCOBYBATHCH IMIICHHUII 10 CTPECOBHX YMOB
HaBKOJMITHBOTO cepenoBuma (Dubrovna, 2022). OcobnuBy yBary mpHIiIeHO
reHaM wmertabomismy L-mpominy (Pro), sxwii Oepe ydacTh B OCMOTHYHIH
perymii Ta miaBUIIEHH] 30aTHOCTI POCIUH MPOTUCTOATH 3HEBOIHEHHIO KITITHH
(Komymaes, 2014). Metoro Hamioi pobotn OyB TMOpIBHSJIBHHN aHAJI3 pPiBHA
CTIMKOCTi O OCMOTHYHHUX CTPECIB Y TCHETHYHO MOAN(IKOBAaHUX POCIUH 03UMOi
MIICHUII] 3 iIHTPOAYKOBAaHMMH T€HAMH CHHTE3y Ta kKarabomizmy Pro.

OO0’eKTOM JOCITIDKEHHS CIyTryBalo HaciHHeBe mokomiHHA (T2)
TPAHCTEHHUX POCIWH MIIeHuIi o3umoi reHotumiB YK 106/19 i YK 171/19h,
SIKI MICTSTH JIOJATKOBY KOIIIO TeHa OpHITHH-O-aMiHOTpaHchepasu (oaf) Ta
neornanioroBuii PHK cympecop rena mpominzmerimporeHasu (pdh) mmeHw
(Muxanscpka, 2018; Komicapenko, 2019). 1I{o6 Bu3HauuTH piBEHb CTIHKOCTI
IO OCMOTHYHHX CTPECiB Ta IPOAHATI3yBaTH HOTo 3alieKHICTh Bill BMICTY
BUTBHOTO MPOITiHY HACiHHS T2 pOCHHH Ta iX BUXiAHUX TCHOTHUIIIB POPOITYBATH
B KynbTypi in vitro. IlotiM 4-m000Bi MPOPOCTKH TEPSHOCHIN HA KUBHUJIIHHE
cepenosumie MC 3 nogaBanusaM masity (0,8 M) Ta comeit Mmopcbkoi Boau (2,5%),
10 MOJEIIOIOTH BiATIOBITHO 3aCyXYy 1 3aCOJICHHA Ta KyJIBTHBYBAJIN pOTsAroM 14
ni6. Ilepen 3MiHOIO YMOB y 3pa3Kax POCIMHHOTO MaTepialy BUMipIOBAJI BMIiCT
BinbHOTO Pro.

Bimpmr BupakeHWA HETaTUBHUHA €QeKT, SKUH TaabMyBaB PO3BHTOK
MIPOPOCTKIB YCIX MOCIiIKyBaHNX BapiaHTIB, CIIOCTEPIraBcs 3a KyJbTHBYBAaHHS B
YMOBaX COJILOBOTO CTpecy. MEHIII TOKCHYHHUM CTPECOBHM (hakTOpoM OyB BOTHHUH
nedinut. 3a yMOB, IO MOJETIOBAIN 3aCOJICHHA 1 MMOCYXy BiZICOTOK BIDKHBaHHS
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T2 mpopoctkiB cknaaas 80 ta 84%, BIMMOBIMHO, TOMI SIK HETPAHCTCHHUX B
cepenubomMy suie 45,6%. [Ipu upomy piBeHs Pro y renernuno MoaudikoBaHHX
IPOPOCTKAX 3 JABOJIAHIFOTOBHM CYIIPECOPOM I'eHa pdh MIICHUII 38 HOPMaJIbHUX
YMOB BHUPOLIYBaHHS MEPEBHIIYBaB ITIOKa3HUKW BUXIOHHUX ¢opm B 1,6 pas.
Toni six y T2 pocnuH, 3 TeHOM oaf 3a BIINOBIAHUX YMOB BHPOILYBaHHS HE
CIIOCTEPIraioch CyTTEBOI Pi3HHUII B HOTO HAKOMUUEHHI. B yMOBaxX 0cMOTHYHOTO
CTpeCy JKUTTE3[ATHICTh YCIX JMOCHI/KYBaHMX BapiaHTIB IO€JHYBajach 13
30inbiIeHHsaM Pro. Tak, y npopoCTKiB BUXiJHHX I'€HOTHIIIB B yMOBaX BOAHOTO
nedinuTy 1 3acoieHHs Horo piBeHb IiJBHIIYBaBcs y cepeiaHboMy B 2,4 Ta
3,6 pasu, B MOPIBHAHHI 3 HOPMAJBbHUMH yMOBaMH BHUpOLLyBaHH:. TeHIEHISA
O1IBIIOT aKyMYJIALIT IPOJIIHY B FeHETHYHO-MOAN(DIKOBAHUX POCIHH 30epiranach
HE 3Ba)KAIOUW Ha Te, 1110 HOro BMICT 301JIbIIYBaBCs 32 CTPECOBUX YMOB TIIBKU B
IBa pa3u. HesnayHa BigMIiHHICTh B aKyMyJIALil MPOJIIHY TaKoX CrocTepiraiach
Mix T2 , o MiCTATh TeH oat Ta X BUXiTHUMH (OpMaMK B YMOBax 3acOJICHHSI.
TakuM YMHOM, Y TPaHCTEHHHMX POCIHUH IMIICHUII 3 [BodaHIoroBuM PHK
CYIIpecopoM TeHa pdh, TiIBUIICHUN PIBCHb CTIHKOCTI 0 OCMOTHYHHUX CTPECIB
KOPEJIOE 3 HAaKONMW4YeHHsM BiibHOro L-mpominy. Ilincunenns excrnpecii rena
oat He BIIOOPaXKAETHCS HA BMICTI 1€l aMiHOKHCIIOTH, ajie CIIPHUSE Kparomy
BI)KMBAHHIO [TPOPOCTKIB 32 YMOB BOJHOTO IE(IIUTY Ta 3aCOJICHHSI.

Kocunceka T., [lerpyx A., Bosommnna L.

BIUJIMB JIXKEPEJIA BYTJIELIO HA BIOCUHTE3
BAKTEPIAJILHOI LEJIIOJIO3U
Kuiscokuii nayionanvhuil yHisepcumem mexHono2ii ma ousany
eyn. Mana Lluanoecoka, 2, m.Kuis, 01011, Yxpaina
e-mail: tomakosynska2000k@gmail.com

Kosynska T., Petruh A., Voloshyna I. INFLUENCE OF CARBON
SOURCE ON THE BIOSYNTHESIS OF BACTERIAL CELLULOSE, In mod-
ern biotechnology, the study of the influence of the carbon source on the biosyn-
thesis of bacterial cellulose is an urgent problem. Research results indicate that
the variety of carbon sources can significantly affect the quantity and quality of
synthesized cellulose. Some carbon sources, such as glucose or glycerol, can
stimulate more intensive cellulose biosynthesis compared to other substrates.
Understanding this effect is important for optimizing the bacterial cellulose pro-
duction process and developing new strategies. Research in this direction opens
up prospects for improving biotechnological processes and expanding the use of
bacterial cellulose in various fields.

BuBueHHs BIUIMBY JDKepena ByDIemio Ha OiocmHTe3 OakTepianbHOI
nemono3n (BL]) € BaxJMBMM acmekToM Uit OTPUMaHHS OaKTepiaibHOI
LeIT0NI03H. MIKpOOHa 11eJF0103a Ma€ IIMPOKUH CIIEKTP 3aCTOCYBaHb Y MEAMIINHI,
Xap4oBill NPOMHCIIOBOCTI Ta IHIIMX Taly3siX, MO INJCHIIOE IHTEpeC 0
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onrtuMmisariii ii BUpoOHuUITBA. JOCTIIKCHHS TOKA3yI0Th, IO JHKEPEIIO BYIVICIIO
BIUIMBAaE Ha PIiCT, MOPQOJIOTiII0 Ta BIACTHBOCTI OakTepiii SKi CHHTE3YIOTh
LeJtoI03y. Pi3HOMaHITHICTh BYIVIEBOJIB Yy CEpENOBHILI KyIGTHBYBaHHS MOXE
BU3Ha4aTH e(eKTHBHICTh OiocuHTE3y uemtono3u. Hampuknan, ByrieBoau 3
NPOCTUMH CTPYKTYpaMH, Taki sIK IIF0K03a 4i PpyKTO3a, MOXKYTh OYyTH KpaluMu
JDKepellaMy BYJIELIIO JIJ1s1 LIOTO MPOLIECy MOPIBHSHO 31 CKJIQAHUMH BYTJICBOAMH,
TaKUMHU SIK mojricaxapuiu. Takox, Juisl yAOCKOHAJICHHS Mpolecy BUPOOHMIITBA
OakTepialbHOT LIENIONO3M MOXKHA BHKOPHCTOBYBAaTH AJBTEPHATUBHI JpKepela
BYIVICIIO, HANpPUKIaJ 3aJMIIKOBI MPOAYKTH MOJIOYHOI TMPOMHUCIIOBOCTI,
aHaHACcOBOTO arpoOi3Hecy, O0i10AM3EJIBHOTO BUPOOHHMITBA Ta KOHIUTEPCHKOT
HPOMUCIIOBOCTI, NILIEHWYHA COJIOMa, (PPYKTOBI COKHM, THWII (PYKTH, NaTOKa Ta
THI.

Meta 1aHOTO JOCIIHKCHHSI MOJISTAE Y BUBYCHHI BIUIMBY PI3HUX JDKEPET
BYIVICLIO HA Mpolec O0locHHTE3y OakTepiasbHOI MEroo3u. [lepiiodepropum
3aBIaHHSIM € BCTAHOBJCHHS ONTHMAIBHOTO JDKEpeNna BYIVIEHI0 Ta YMOB
KyJIbTUBYBaHHSI acolianii MIKpOOpraHi3MiB 3 METOI 301UIbLICHHS BHUXOAY
BIl. Hanpuknan, sSKIIO BUKOPHCTOBYBAaTH MPOCTI BYINIEBOIM, TaKi SK IIIOKO3a
yn QpyKTO3a, SK JOKEepena BYyIVIELIO sl KyJbTUBYBaHHS MIKpOOPIaHi3MiB-
NPOAYLEHTIB LENI0NI03M, MOXKHA O4iKyBaTH IiJBHINCHHS IPOAYKLIT wi€l
pedoBuHu. lle Moxe OyTHM 3yMOBJIEHO THUM, LIO IMPOCTI BYIJICBOIM JIETLIE
MeTaboi3yI0ThCsl OaKkTepisMH, LI0 BiAMOBINAIOTH 32 OIOCHMHTE3 LIENIONO3H, Ta
3a0e3MeuyoTh OLIbIIe BYIIICIFO Ta SHEPTii IS MPOIIECy CUHTE3Y.

Kpim TOT0, METOIO € PO3YMiHHS METa0ONIYHUX MEXAHI3MIB, SIKi PETyITIOI0Th
npoiiec 0I0CHHTE3Y IICTIONIO3HU B 3aJICKHOCTI Bi Jpkepena Byriemtoo. Ha ocHOBI
UX JAaHUX MOXKHa Oyne po3poOWTH cTparerii Iyl MiABHIIEHHS BHUPOOHHUIITBA
OakTepiabHOT LIENI0N03H 3 MiHIMaJIbHUMH BUTpATaMHU pecypciB. J[is orpumanHs
0aKTepiasbHOI IEIOJIO3M HaMU OyjaM BUKOPUCTAaHI PI3HOMAHITHI JDKepelna
BYIVICL[IO, & cCaMe: caxaposa, JIaKTo3a, III0K03a, (GpyKTo3a, KpoXMaib, €TaHOI
Ta Memsca. Takok BUKOPHCTOBYBAJH iX 3MilllaHi cyocTparu. byno moBencHo,
o BUIIMKA piBeHb Bl crocTepiraiu npu BHPOILYBaHHI MIiKpOOHOI acomiarii
Ha caxaposi (67-70 r/m), rmokosi (127-153 r/m) Ta Ha 3MmimaHnoMmy cyOcTpari
caxapo3sa-mmroko3a (107-110 r/m). Haiiripmii pesynbratd Oyiau OTpHMaHi Ha
eTaHoui, ¢ppykrosi ta kpoxmaii (10-40 r/m). Ha makro3i, Memsici Ta 3MillIaHuX
cyOcTparax J1aKTo3a-IJIF0K03a, JJakTo3a-caxapo3a Buxin BI] ckias 53-60 r/m.

OT3Ke, 3HaHHS [TPO BIUIMB Pi3HUX JUKEPEI BYIVICIIO Ha O10CHHTE3 LIEJTI0NI03U
MO)Ke OyTH KOPUCHHUM JUIS pO3POOKH CTpaTeriii MmiBUIIEHHS BUPOOHHIITBA L€l
BaXXJIMBOi OlomosiMepHOl pedyoBHUHU. AJie Ha HACTYIHOMY eTamni HeoOXiTHO
ontuMizyBaru criBBigHomieHHs C/N  Ta BCTaHOBUTHM IHIII HapaMeTpu
KyJIbTUBYBaHHs. TOMy IPOBENCHHS MOJATBIINX JTOCTIDKEHb Y I[bOMY HAIpPSIMKY
€ HeoOXiJHUM JUIsl ONTHMI3allii NpoLecy OTpUMaHHs OaKTepiabHOT LIETIOIO3H.
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TTEPIIA B YKPATHI TEHETUYHA JIATHOCTHUKA
CHUHJIPOMY IIIBAXMAHA-JJANMOH/IA(CIIIJT)
!Hayrosuii meduxo-eenemuyunuti yenmp «Jleol EH»
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Kravets V., Matiytsiv N., Dushar M., Shymanska 1., Nazarenko L.,
Makukh H. THE FIRST GENETIC DIAGNOSTICS OF SHWACHMAN-DIA-
MOND SYNDROME (SDS) IN UKRAINE. 90% of patients with Shwachman-
Diamond syndrome (SDS), an inherited bone marrow failure syndrome, has muta-
tioninSBDS gene (Thompson, 2022). We managed to confirm SDS diagnosisinfive
children and determine carrier status in relatives of the affected children. All five
patients exhibited the NM_016038.4:¢.258+2T>C (rs113993993) mutation, with
four of them also presenting the NM_016038.4:c.183 _184delinsCT (p.Lys62Ter)
(rs113993991) mutation, while one displayed the NM_016038.4:¢.673 677del
variant.

Cungpom [IBaxmana-laiimonga (CILJ/]) — me pimkicHe ayTOCOMHO-
pelieCHBHE 3aXBOPIOBAHHS, IO XapaKTCPU3YEThCS TUCQPYHKIEI0 KiCTKOBOTO
MO3KY, HEIOCTATHICTIO MiJIUTYHKOBOi 3aJ03M, HEHTPOIICHIEI0 Ta CKEJIECTHOIO
muctiasiero (Shwachman, 1964). binenie 90% mariieHTiB i3 M 3aXBOPIOBAaHHIM
MaroTh MyTatii B reni SBDS (Boocock, 2003). Uepes Te, o koxyroda YacTHHA
bOoro TeHa igeHTHyHa Ha 96,8% nmo ioro mcesmoreHa SBDSP (Wu, 2021),
BuseieHHs CIIJ] 3 nomomoroto NGS (cekBeHYBaHHS HACTYIHOTO ITOKOJiHHS)
YCKJIaTHEHE.

TuMm HE MeHIIe, MU po3poOWIHM TpaiMepd Il CEKBEHYBaHHS 3a
Cenrepom ycix m’satu ex3oHiB reHa SBDS. JIHK mnamientiB Oynma BuniieHa
Ta OYHWIIEHA i3 JIEHKOIUTIB KPOBI MeToAoM BucomioBaHHA. Peaxmii [1JIP
mpoxoamwu 3 BukopuctaHHsM DreamTaq PCR MM (Thermo Scientific),
QuantumDye sequencing kit (Quantum Seq) Ta IIJIP-mamuam peqLAB,
KamapHui enexTpodopes mpoxonus i3 BukopuctaHHaM HiDi Formamide ta
SeqStudio (Applied Biosystems). IlepeBipka MeToqy mokasaia, mo BigOyBatocs
cekBeHyBaHH: nuiie rera SBDS, ane ve SBDSP.

Hawm Bmamocst minrBepautu miarao3 CLIJ 3 momomororo po3pobieHol
METOIWKA y 5-TH AiTel, a Takox BusBUTH HociiictBo CLLIJI y Bcix OMM3BKHX
pOOMYiB OMHOTO 3 XBOPWX MiTell. Y BCIX XBOPHX IIiTeH BHSBHIN KOMIIAyHJI
TeTepPO3UTOTy: y BCiX S5-TH niTeil OyB BapiaHT WATOTEHHOTO 3HAYCHHSA
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NM 016038.4:¢.258+2T>C (rs113993993), y 4oTuprox 3 HUX OyB BapiaHT
naroreHHoro  3HaueHHs NM 016038.4:c.183 184delinsCT  (p.Lys62Ter)
(rs113993991), a B iHmoOi — BapiaHT IMOBIPHO-IIATOIEHHOTO 3HAYCHHS
NM_016038.4:c.673 677del.

Mu mnpunyckaemo, 1o ¢enotun CIIIJ] 3amexuTh Bim BapiaHTIB,
npeacTaBieHux y redi SBDS. JIochiKeHHS 3B’SI3KYy MK TCHOTHUIIOM Ta
(eHOTUTIOM TOTIOMOJKE Kpallle 3p03yMITH BUHMKHEHHs ycixX ycknaanens CLIJI,
NPUPOAY 3aXBOPIOBAHHS, & TaKOK MiAOMpard Ounbll eQeKTUBHE JIiKyBaHHS.
Takok, BHBYEHHsS OCOONMBOCTEH 4YaCTOTHW BapiaHTIB y Hallild MOIyJsLii
JIOTIOMOXKE OLTBIT e(DeKTUBHO, MBUIIC Ta aenieBiie qiarnoctysaru CIHIJI.
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Kruk M., Tyrkus M. MOLECULAR-GENETIC ANALYSIS OF POLY-
MORPHIC LOCI C.454-397T/C AND C.454-351A\G GENE ESTROGEN
RECEPTOR ESR1 IN FAMILIES WITH IDIOPATHIC INFERTILITY. A mo-
lecular genetic study was conducted and the distribution of genotypes of poly-
morphic variants ¢.454-397 T>C (Pvull) and ¢.454-351 T>C (Xbal) of the ESR/
gene was determined among 23 men with idiopathic infertility and 15 men with
two or more children.

Henninast € ogHuM 13 cepi03HNX BUKIMKIB CYy4acHOI CHCTEMH OXOPOHH
310poB’s1. BoHo Bpaxkae nmpudnsHo 8—12% map pernpoayKTHBHOTO BiKy B yChOMY
cBiTi. Y 40% BumazakiB Herwmigas oOyMOBIEHO 4YONOBIUMM (akropoM. Okpim
TOT0, 3yCTPIYAETHCSI 1A10TMaTHYHE HETUTi IS HE3pO3yMiIoro reHesy. [mionarnyne
YOJIOBiYE HETUIAS BiTHOCHTBCS JO CTaHy, KOJNHU SIKICTh CIIEPMH 3HMKYETHCS,
ajle TOYHI NPUYMHU HE BCTAHOBJICHI. [ €HETMYHMI MeXaHi3M BHHUKHEHHS
MyIbTH(AKTOpiaIbHAX 3aXBOPIOBaHb, 30KpeMa pi3HUX (opM mHopymeHs
PenponyKTUBHOT PyHKILiT, € HAHOIIBII CKIIaJHUM, TaK SIK B HOTO OCHOBI JIEXKAaTh
pi3Hi KoMOiHamii aNeNFHUX BapiaHTIB OaraTbox reHiB.

I'en ESRI xonye anbda penentop TopMOHIB €CTpOTEHIB, sIKi OepyTh
ydacTh B PETYIsIii CTaTeBOro pO3BHUTKY, rameroreHesy. Pementopom €
TpaHcMeMOpaHHHH Oiok, C-KiHelb $KOro MICTHTh LEHTP 3B’SI3yBaHHS 3
JiraHaoM, a N-KiHeIlb MICTUTh KiJdbKa OMEHIB, IO CIPHUSIOTH 301TbIICHHIO
TPaHCKPHIILIHOT aKTMBHOCTI psily TeHiB. BpaxoBytouw, mo momiMopdizmu,
SIKI 3HaXomsAThes B 1-My iHTpoHI reHa ESR BifirpaioTb poib y TOpYIICHHI
criepMaroreHe3y, MO)KHa TPHUITYCTHTH, IO 1IiONaTHYHE HEIUTLAJIA y YOJIOBIKIB
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MO’K€ MaTH acoliallilo i3 meBHOI KoMOiHaieo aneniB reHa ESR /. Tomy, MeToro
JaHoi poOoTH OyJI0 BCTAHOBHUTH acouiaiito noniMopduux nokycis 397 T>C rta
351 A>G rena ESRI 3 mopymieHHsM criepMaTOTreHesy.

Buninennst ta ouwmmenns JIHK npoBomuin MeToqoM BHCONIOBAHHS.
Awmmuidikanito mocnigosaocredt JIHK in vitro npoBoauiy, BUKOPHCTOBYHOYH
meronq [IJIP. [ns inentudikanii moiiMopdHuMX BapiaHTiB rTeHa FSHR
3aCTOCOBYBAJIM METOJ] peCTpHKLIiHOTO aHamzy. Enekrpodopes npoayxkris I[1JIP
MPOBOIIHN B 2% arapo3HOMY Tei.

IIpoBeneHO  MOJEKYISPHO-TCHETHYHE  JOCTIKCHHS  MOJIMOPGHIX
BapiaHTiB ¢.454-397 T>C (Pvull) ta c.454-351 T>C (Xbal) rena ESR! cepen
23 YONOBIKIB 3 [IONATHYHAM HEILTIISIM Ta 15 JOJIOBIKIB Y SIKUX JBOE 1 OLIBIIE
JiTed 1 SKi He MaJM PenpoAYKTHBHHX IOpPYLIEHb B aHaMmHe3l. BcraHoBieHO
PO3IIOMIII TEHOTHIIIB Ta aJlelliB MoTiMoppHUX BapiaHTiB ¢.454-397 T>C ta c.454-
351 T>C rena ESRI, npoBeneHO cTaTHCTHYHI 00paxyHKH. CInil 3a3HAYNTH, 110
pe3yibTaTé moAo posmnoniny reHotumniB ¢.454-397 T>C (Pvull) Ta c.454-351
T>C (Xbal) rena ESR € cmiBMipHIMH 3 JAHIMH aBTOPIB, SIKi IIPOBOIIIN aHAII3
anenpHOTO TIOTiMOpdi3my rera ESRI cepex HaceneHHS YKpaiHU.

YV yonosikiB renoturt ESR1 453-397TT, sikuii acOLIIOETHCS 13 3HUIKEHHIM
PYXJIHMBOCTI criepMaro3oiniB Ta 3HmwkeHHsM piBHs SHBG 1 mrortunizyrodoro
TOPMOHY, MiZIBUIIEHHSIM PiBHSI BUIBHOTO €CTPaiony i (oJiKyI0CTHMYITIOI0U0TO
TOPMOHY B KpOBi, Oyi10 BusiBiieHO ¥ 30,4% 40JIOBIKIB 3 11I0MAaTHYHUM HETUTi [ISIM
npu 20,0% B xouTpoibHiM rpyni. Yactora T aneni ¢.453-397T>C rena ESRI
csrayna 52,2% mpu 40,0% y 0cid KOHTPOIBHOT TPYIIH.

lenorun ESR1 c.454-351 AA(xx) BusiBiieHo y 34,8% 4onoBikiB 3
imioMarnuauM HerwmigmsaM 1pu 20,0% B KoHTponbHIN rpymi. Yactota A aneni
c.454-351 rena ESRI cxnana 58,7% mipu 40,0% KOHTPONBHIN Tpyi.

OTXe, BIPOTIIHUM YHHHUKOM, SIKHH TIPU3BOAWUTH [0 TMOPYIICHHS
cnepmarorenesy, Moke Oytu remotun TT momimopduoro mokycy c.454-397
T>C (Pvull) Ta rerotun AA monimopduoro okycy ¢.454-351 T>C (Xbal) rena
ESRI.

Kykysau C.', Myumncobka B.2, I'pomuxo O., Ticreuox C.',
HItanenxo 0., CupBarka B.!

MMPOBIOTUYHA A1 ENTEROCOCCUS FAECIUM SB-12
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1Kukuian 8., Mushynska V., 'Gromyko O., 'Tistechok S., 3Shtapen-
ko O., 'Syrvatka V. PROBIOTIC EFFECT OF ENTEROCOCCUS FAECIUM
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SB-12 ON THE ORGANISM OF MICE. The aim of this study was to evaluate
the probiotic properties of Enterococcus faecium SB-12 on the mouse organism
upon their oral administration. The study of the effect of Enterococcus faecium
strain SB-12 will allow to evaluate the probiotic properties of this strain and the
possibility of its use as a possible probiotic in the food industry and agriculture.

111y HKOBO-KHUIITKOBUH TPAKT CCaBIIiB € METa0ONITHO aKTUBHUM OPT'aHOM,
o0 TICHO B3a€EMOII€ 3 PI3HOMAHITHUMH MikpoopraHizmMamu. bakrepii pomy
Enterococcus € THIIOBIMH NTPEACTaBHUKAMH MiKpOO1OMY IIITYHKOBO-KHIIIKOBOTO
TpaKTy JroAnHY Ta XpebeTHux TBapuH (Franz et al., 2020, Bhardwaj et al., 2021),
30Kkpema, Enterococcus faecium i Enterococcus faecalis € HainommpeHimmMn
BUJAMH, 10 TEpeBaXaroTh y kumreyHuky oaunu (Giraffa, 2016). eski
mramu pony Enterococcus BUKOPUCTOBYIOTH B SIKOCTI IPOOIOTHKIB, IO
3[aTHI MOKPAIIUTH MIKpOOHMH OallaHC KUINCYHWKA, a TAKOXK IS JIIKYBaHHS
ractpoenTepury y mogneit i TBapun (Foulquie Moreno et al., 2018, Bhardwaj
et al, 2020). BuBueHHs TUpPOOIOTHYHMX BIIACTHBOCTEH MIKPOOPraHi3MiB €
aKTyaJbHUM JUISl Xap4oBOi Ta MEANYHOI CEepH, a TAKOXK JJIsI BIPOBAKECHHS iX B
TBapMHHUIITBO 3 METOIO ITOKPAIIEHHS 3/J0POB’ S CUITLCHKOTOCTIOAPCHKHUX TBAPHH
B KOHTEKCTI OpraHi4HOrO BHPOOHHITBA. METOI0 JaHOTO JOCIHIKEHHS Oyia
OLIiHKA MPOOIOTHYHMX BIACTUBOCTEH Enterococcus faecium SB-12 Ha opranizm
MHUIIEH 3a nepopaibHoro ix BBeaeHHs. [ltam Enterococcus faecium SB-12 Gyno
BUIJICHOTO 13 TpaauuiiiHoro cupy Opuu3u Kaprarcekoro periony Ykpainu ta
BHSBJIICHO HOTO MPOOIOTHYHII MOTEHITIAN B TIONEPEAHIX qociimkeHHsxX (Slyvka
et al., 2022, Mushynska et al., 2024).

Jns BuzHavenHs nii Enterococcus faecium SB-12 Ha opranizm mwumiei
TIPOBOJIMIIM TIEPOpAJIbHE BBEICHHS INTaMy BIIPOJOBX 28-MM IHIB 3 IHMTHOIO
Bojoro B kourentpamii 108 KYO/mu. EkcniepuMeHT MPOBOIMIM Ha JBOX
rpynax camMok mumreif mo 10 B KOXHi, KOHTPOJbHI MHIII OTPUMYBAJIH BOIY
6e3 mikpoopranizmis. st in vivo ekcriepuMeHTy Oylno OTPHMaHO JIOCTaTHIO
KIUJIBKICTP MIKPOOPraHi3MiB, a TakoXX BCTAHOBJIEHO YMOBH Ta ONTHMajbHE
cepenoBuIne Ui iX HapolryBaHHs. Takox OyJi0 BCTAHOBJIEHO TXHE BHKWBAHHS Y
BOJIi BIPOIOBX 7-MH JHIB 30epiranus 3a temneparypu 20 °C. J{ns npoBeneHHs
TeHETUKO-010XIMIYHHUX JOCHTIIKCHB Ha 28-i IEHb eKCIICPIMEHTY OYyII0 ITPOBEICHO
€BTaHa3if0 BCIX TBApHH Ta Bi1IOpaHO 3pa3ky KPOBi, TKAHUH Ta OPTaHiB JIOCIITHIX
1 KOHTPOJIFHMX TBapuH. 3pa3Kd TMEYiHKH, CepIll, HUPOK Ta KHUIICYHHUKA
romorenizyBaimn B 1M TPIC-HCI, pH 7,4 nnst oTpuMaHHS TOMOTEHATiB, SIKi
3aMoOpoXyBaiu Ta 30epiranu npu -20 °C 10 TpoBeIeHHS aHATI3iB.

B pesynmerari BCTQHOBJICHO, IO ONTHMAJIBHUM JUIS HapOI[yBaHHS
Enterococcus faecium SB-12 € 1iX KylnbTHBYBaHHS B MOAM(IKOBAaHOMY
cepenoBuiie MRS, pH 8,2 3a temneparypu 37 °C. Bnpomosx 18-t rogus.
BusiBneHo mamiHHS KUTBKOCTI XKUTTE3NATHUX KIITHH Enterococcus faecium SB-
12 3a ix 36epiranns y Boi npu temreparypi 20 °C, npote 3a nepuii 72 roauH
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30epiranHs 3HWkeHHs KYO Oyno He CyTTEBHMM, L0 J03BOJISJIO yTPUMYBAaTh
JOCTAaTHIO KUIBKICTh MIKpOOPTaHi3MiB BIIPOJOBX LILOTO Yacy B €KCIIEPUMEHTI
in vivo. Mopdosnoriuai o0cTe)eHHsI Ta AOCIIIKSHHS Bard BiiOpaHUX OpraHis,
LEPBIKAILHOTO Ta TOHAAAJIBHOTO KUPY HE BUSBHIM TOKCHYHOI Il OpajgIbHOTO
BBelleHHs1 Enterococcus faecium SB-12 Ha opraHism mumei. BcraHoneHo
IHTCHCUBHICTh IEPOKCHUIHOTO OKUCIICHHS JIIMTi B, OLIKIB Ta aKTHBHICTh CH3UMIB
AQHTUOKCHJAHTHOTO 3aXUCTy Y TKaHMHAX, 8 TAKOK KOHIEHTPALI0 XOJIEeCTePOITy
(HDL ta LDL), 3aranbHOro npoTeiny Ta INIOKO3U B CUPOBATL KPOBI MHUIIEH.

KomrmutekcHa ominka BIUBY Enterococcus faecium SB-12 Ha opranizm
MHUILEH BKa3ye Ha MOXJIHMBICTh HOTO 3aCTOCYBaHHsS B SIKOCTI HPOOIOTHYHOTO
LITaMy B Xap4yoBiii MPOMHUCIOBOCTI Ta CITLCBKOMY TOCIOAAPCTBI.

KyaakiBebka A., Koneuna P.

KOMIUIEKCHUI IIJISAX PETYJIALIT CUHTE3Y LEJIFOJIA3 Y
HUTYACTUX I'PUBIB TRICHODERMA REESEI
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Kulakivska A., Konechna R. THE COMPLEX ROUTE IN THE REGU-
LATION OF SYNTHESIS CELLULOSE IN FILAMENTOUS FUNGI TRICH-
ODEMA REESEI, Trichoderma reesei — filamentous fungi that produce large
amounts of enzyme cellulase. The synthesis of cellulose has a complicated route.
It depends on carbon and nitrogen sources (provide induction or repression of
synthesis of cellulose), ions of metals (speed up Ca2+ signal transduction path-
way), and light that influences on rhythm of fungi. However, the most crucial
element in the synthesis of cellulase is transcription sites that regulate the entire
process.

Trichoderma reesei — HUTUYACTHH TPUO BIIAUTY Ascomycota, BBAKAETHCS
HAAMPOAYIICHTOM Iemona3n. llemonasa € [eNfoJomiTHIHAM  (epMEHTOM
i HAa CHOTOMHI HOTO BUKOPHCTaHHS 3pOCTa€ 3aBISKH TOTpedi y mepepooii
nirHonemntono3u. LInaxu cuHTe3y IENMoNa3d € CKIaIHUM IPOIECOM 1 TiIIbKH
JesiKi (paKTOpH Peryislii € TOCHTiPKEHIMH, caMe BOHU OyIyTh ONMCaH] HUKIE.

OcHOBHUM (HaKTOPOM BUPOOHUIITBA LENIONa3u 1. reesei € THIyKYBaHHS
BUPOOHUIITBA IIEJIFOJI03010 Ta 1i MOXIMHUMH oJlirocaxapuaamu. JlaHuil mporec
MOYMHAETBCSL 3 TPAHCIIIKO3WIIOBAaHHS LIENIONIO3H B-TIIOKO3UAA3010, OCKITBKU
BOHA HE PO3YMHHA y BOJII 1 HE MOke OyTH MONIMHEHA MIKPOOpraHi3MamH, 3
BHUBUIBHCHHSM 11€71001031 a00 11 moxigHoi cooposu, 1o H iHilliloe Iporec.

Takox  IHAyKyBard CHHTE3 MOXKE JIOJAaBaHHA  JIAKTO3M, 11O
MOXX€ 3HAYHO 3HHM3WTH BapTicTh BHpPOOHMNTBA. [lomMHAHHS JTaKTO3M
MMOYMHAEThCA 3 PO3IICIUICHHS Aucaxapunay [-ramoko3mmazoro BGAL abo
BHYTpimHbOKMITHHHNMHA [-Tiroko3unazamu CEL1A, CEL1IB Ha mokosy, 1o
penpecye mporec, Ta TaJakTo3y, Mo Ja€ I09aTOK IpoIIecy.
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HactynHuM BaXJIMBMM YHMHHMKOM Yy BHUPOOJICHHI IPOXYLEHTOM
Trichoderma reesei uientona3y € TPAHCKPHIIIIi: BChOrO B TEHOMI OMKMCAHO Ha
3apa3 6au3bko 700 TpaHCKpUNIIHHUX (BaKTOpiB.

30BHINIHI (aKTOPH HABKOJIMIIHBOIO CEPEOBHUILA Ta YMOB (epMeHTaIil
BIUIMBAIOTh Ha I ITPUMKY MiKpOOpraHizaMaMu romeocra3sy Ta 6i0puTmiB. 30kpeMa
CBITVIO PETYNIOE KIITUHHUN METa0oNli3M 1 PUTM: BUSBICHO, IO BHIIyYCHHS
aneHinarimuknasun acyl i nAM®-3anexnoi mporteinkinazu pkacl mnopyurye
perymsiniro nusixy tAM® i BignoBinHO ekcnpecito nemtonasu. Jpkepena azory
TaKOX TPSMO BIUIMBAIOTh, SIK 1 JpKepesa kapOoHy. TpanckpummiiHuii dhaxtop
PACI1, orpumyroun curHaid Npo HeWTpaibHe pH cepemoBuina, perynroe
BUpoOHUITBO pepmenty (Su et al., 2021).

KanpnuneBpuH-3a1eXHUI NULIX nepenadi curHany i perynsitop CRZ1 e
JIOMIHYIOUHM MUISIXOM Tepenadi curHami y 1. reesei. J{ys npuinBumieHas aii Ta
3amycKy Jii NUIsXy nepenadi 0yyio OI[iHEHO BIUIMB JCKITBKOX (DaKkTOpiB:

- ioHn Mn?, BUKOpHCTOBYIOUM maBa TpaHcmopTHi Oinku TPHO084-1
TPHO84-2, iHAyKYIOTh MiABHIICHHS [UTO30bHOTO piBHA Ca’" i 3amycKarTh
nepenauy curnaiis uepe3 Ca?*-CRZ1 (Chen et al., 2018);

- ioHu Sr** 361MBLIYIOTH BMICT 1HTO3056HOTO Ca’* i TpaHcKpuIio crzl
(Li et al., 2022);

- ioHU Zn2+ MOCHIIIOIOTH BUPOOHHLITBO LIEITIONIA3H Ta KCHIMHA3H, IUISIXOM
MOKPAIIICHHS POOOTH ITMHK3AJIC)KHOTO TeHY plc-¢, 1o konye pocdoninaszy C ta €
YaCTHHOIO KaJlbllieBoro curnansHoro uuisxy (Li et al., 2023).

Takox 17151 eeKTUBHOTO BUPOOHHIITBA LIEITIONIa3H 3ayYeHUH BECh IIIX
peadtizauii reHOMy: BiJ puOOCOMH, €HIOIUIA3MATHYHOIO PETHKYIYMY, arapary
Tonbpki 10 BUALICHHS TIO3aKIITHHHOTO (DEPMCHTY.

Otxe, cunte3 epmenty uemonasu Trichoderma reesei 3aleXUTh Bif
30BHIIIHIX (paKTOpIiB (JuKepena KapOOHY 4K a30Ty, IOHM METAJIIB TOIIO) Ta Bij
BHYTPIIHIX (P)aKTOPIB TPAHCKPHUIILIII.

Mapkesuu C., Pubuyk A., Ticreuok C., I'pomuxo O., @enopenko B.

XAPAKTEPUCTUKA TA AHTUBIOTUYHA AKTUBHICTD
MPUPOAHUX I30JISATIB POAY SACCHAROPOLYSPORA
Jlvsiscokutl nayionansHuil ynigepcumem imeri leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
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Markevych S., Rybchuk A., Tistechok S. Gromyko O., Fedorenko V.
CHARACTERISTICS AND ANTIBIOTIC ACTIVITY OF NATURAL ISO-
LATES OF THE GENUS SACCHAROPOLYSPORA. Cultural and morpholog-
ical features and the ability to produce biologically active substances against mi-
crobial test cultures were studied. In addition, we studied the resistance of these
isolates to broad-spectrum antibiotics. Among six actinomycetes isolates of the
genus Saccharopolyspora, three inhibited the growth of gram-positive bacteria.
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Two isolates inhibited the growth of Echerichia coli ATCC 25922, and one was
capable of inhibiting Candida albicans UNCSM-002.

3a nanumu BcecBiTHROT opranizaliii 0XOpOHH 37I0pOB’s, PE3UCTEHTHICTh
JI0 aHTHOI0THKIB Hapa3i € OMHIEI0 3 HAHOUTBIINX 3aTPo3 TII00ATEHOMY 37I0POB 10,
MIPOJOBONBYil Oe3meni Ta po3BUTKy. Ilomryk HOBMX aHTHOIOTHKIB 1 3MiHM
croco0y iXHBOTO BHKOPHCTAHHS € BaXKJIIMBHM IHCTPYMEHTOM JUIS TOMOJaHHS
kpu3u anTHOI0THKOpe3ucTeHTHOCTI (De Simeis et al, 2021). Cepen pi3HUX pomiB
aKTHHOMILETIB pin Saccharopolyspora NaBHO BU3HAHO MOTECHIIMHUM IKEPETIOM
AQHTHOIOTHKIB Ta IHIIMX TEPANIEBTUYHUX 3ac00iB. Makpoiimu, 1o0pe Bigomuii
KJ1ac aHTHO10THKIB, SIKi € HOTY>KHUMH iHT101TOpaMu CHHTE3Y O1J1Ka Ta BBaXKAIOTHCS
XapakTepHUMH BTOPMHHMMH MeTabomitamu poxny Saccharopolyspora, a
epuTpoMinyH A OyB MepIIMM OXapaKTepU30BaHUM aHTHOI0THKOM 3 S. erythraea.
(Sayed et al, 2019).

B Konekuii KynabTyp MiIKpOOpraHi3MiB - IPOIYIEHTIB aHTHOIOTHKIB
JIbBIBCHKOTO HAIIOHAJIBHOTO yHiBepcHUTETy iMeHi [Bana ®paHka HasBHI IIICTH
TIPUPOJHHUX I30JITIBaKTHHOMILIETIB poity Saccharopolyspora(Saccharopolyspora
sp. Da 82-18, Da 82-21, Je 1-415, Oa 2-139, Oa 2-284 ta Ya 6-233). 3 omamy
Ha IIe, METOI0 Hamoi poOOoTH OyI0 MOCTITUTH iXHI BIACHBOCTI Ta 3IaTHICTBH
MIPOAYKYBaTH OiOJIOTIYHO aKTHBHI CHOJNYKH TPOTH MIKPOOHHX TECT-KYIBTYp.
Kynsrypansno-mopgororidai 0cobnmBocTi 1307TIB pony Saccharopolyspora
nocuimkyBanu Ha cepemopumiax ISP2, ISP3, ISP4, ISPS, ISP6 Tta ISP7. Mu
BUSIBIJIH, 1110 HAWKPAIIMM CEPEIOBHIIEM Ul POCTY NMPHPOIHUX 130JISTIB POIY
Saccharopolyspora € 1SP2, a nnsa yrBopenust criop — ISP7. Kpim Toro, mun
JOCIIJIWIN CTIMKICTh IMX 130JITIB IO aHTHOIOTHKIB IUPOKOTO CIIEKTPY Aii. Yei
JOCIIKYBaH1 130JTH, KpiM Saccharopolyspora sp. Ya 6-233 Oymu cTiiikumun
JI0 SPUTPOMILIMHY, [0 BKA3y€ HA HASIBHICTh B WX 130JIATaX CIIEMCHTIB CTIHKOCTI
10 oiOHMX aHTHOI0THKIB. OHAK, MU HE CITOCTEPIraiy 3aKOHOMIPHOCTI MO0
CTIMKOCTI 130JIATIB O IHIIMX aHTUOIOTHKIB.

AHTHOIOTHYHY aKTHMBHICTH 130JI4TiB BHBYAJIM 3 BHUKOPUCTAHHIM SIK
tecT-KyneTypu Echerichia coli ATCC 25922, Bacillus subtilis ATCC 31324,
Mycobacterium smegmatis DSMZA43286, Staphylococcus aureus ATCC 25923
ta Candida albicans UNCSM-002. Cepen mect i30msTiB Tpu 3 Hux (Oa 2-139,
Oa 2-284 ta Da 82-21) npurHidyBaiu picT rpaMno3nTHBHUX Oakrepiil. Kpim
toro, 3oyt Oa 2-139 Ta Oa 2-284 npurniuyBanu pict E. coli, a Da 82-21
3natunit npurHiaysatu C. albicans. Pemra i3051TiB He BUSIBIISUIN aHTHO10THYHOT
aKTHBHOCTI.

TakuM YMHOM, OTpUMaHI pe3yJIbTaTH BKa3ylOTb Ha IEPCHEKTUBHICTH
JOCIIPKeHb MPUPOAHUX 130ITIB poay Saccharopolyspora ik TOTEHIIHOTO
JoKeperna OiONOTIYHO aKTHBHUX CIONYK. [IpONOBKEHHS MOCHIIKCHD 13 IMMH
130JI9TAaMH MOXE TIPUBECTH JI0 iMCHTU(IKAII] HOBUX aHTHOIOTHYHHX CITONK.
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HHUTOI'EHETUYHI ACIIEKTHU JIATHOCTUKU TA MOHITOPUHI'Y
XPOHIYHOI MI€JIOITHOT JIEMKEMII BUSIBJIEHI METOJIOM FISH
UTvsiecokutl Hayionanvruil ynieepcumem imeni leana @panka
syn. I pywescorozo, 4, m. JIvsie 79005, Yrpaina
’Hayxoeuti meduxo-eenemuunuil yenmp «Jleol EHy
eyn. Muxaiina Maxcumosuua 7, Jlveie 79005, Yrpaina
e-mail: mariamelnik465@gmail.com

Melnyk M.!, Valchuk M.! CYTOGENETIC ASPECTS OF DIAG-
NOSTIC AND MONITORING OF CHRONIC MYELOID LEUKEMIA DIS-
COVERED BY THE FISH METHOD. Chronic myeloid leukemia (CML) is a
myeloproliferative disease. The cytogenetic hallmark of CML is Philadelphia
chromosome. The Philadelphia chromosome (Ph) resulting from translocation
t(9;22)(q34;q11) is observed in more than 90% of patients with CML. The study
and treatment of CML has contributed pivotal advances to medicine and cancer
therapy. But the use of directed therapy for CML challenged disease monitor-
ing during treatment. Fluorescence in situ hybridization (FISH) using specific
DNA probes provides a useful tool for the detection of t(9;22) and BCR/ABL
rearrangement. The purpose of the study was to explore the value of FISH tech-
niques in the detection of genetic changes in CML.

Xponiuna Mienoinaaperikemis (XMJI)—kimoHanbpHE MienonporidepaTnBHEe
3aXBOPIOBaHHS, paK TIEMONMOCTHYHUX  CTOBOYpOBHX  KIITHH, SKE €
HAUTIOMMPEHIIIAM Cepell XPOHIYHUX MienxonpoiidepaTuBHUX mpoueciB. s
XMJI xapakTepHa XpoOMOCOMa, IKa YTBOPIOETHCS BHACIIIOK TTIOSIBH B CTOBOYPOBIi
KPOBOTBOPHIN KIIITHHI pelUIPOKHOI TpaHcmokamii (9;22)(q34;q11.2). AGepartito,
10 YTBOPIOETHCS TPH BOMY Ha3WBaioTh (inmaxenpdiiicbkoro (Ph-xpomocoma).
Bimox BCR/ABL € THpo3nHKiHA3010 3 IMiABUIIECHOIO aKTHBHICTIO Ta BiIirpae
KITFOYOBY ponb y maroreHe3i XMJL. MexaHi3MH, SKi KOHTPOIIOIOTH Y HOPMi
akTiBHICTE ABL-THpO3nHKIHA3M, HE 3/IaTHI PETryIIOBAaTH aKTHBHICTH XUMEPHOI
BCR/ABL-Tupo3nHKiHa3u, MO MPHU3BOAWUTH IO 3JOSKICHOI TpaHchopMmamii
CTOBOYpPOBOT1 KPOBOTBOPHOI KITITHHH.

TonoBuuM 3aBmanHsAM Tepamii XMJL, B OCHOBI SKOi € 3aCTOCYBaHHS
mpernapariB  miTbOBOI [Iii, € BIJHOBIEHHS HOPMAIFHOTO TEMOIOe3y Ta
OTpPHMaHHS MOBHOI IUTOTreHeTW9HO! BimmoBimi. Jms moniTopuary XMJI Bix
eTaiy JiarHOCTHKU 3aXBOPIOBAHHS JI0 TPUBAJIOTO YTPHUMAHHS LIMTOTCHETUYHOT
BIJIOBiZli BaYUIMBUMH € LUTOTCHETHYHI Ta MOJEKYISIPHO-TCHETUIHI METOAH
OOCT/DKEHHS KIITHH TepudepiiiHoi KpoBi Ta/abo KICTKOBOTO MO3KY.
CTaHmapTHUM METOJOM BHSIBJICHHS OIIMCAaHOI XPOMOCOMHOI mepeOynoBU
€ xapiotunyBaHas (GTG-mocmimkeHHs). Husbknii  MITOTHYHHMI — TTOXILIT
MATOJIOTIYHUX KIIITHH, MOXXE YHEMOXJIMBIMBHTH OTPUMAaHHS DPE3yJbTary Ta
PpOOUTH MUTOTEHETHYHE J0CIiKSHHS HEYCHIITHIM TpuoOn3HOo B 10% BHUITaKis.
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B Takux Bunamkax peKOMEHIy€eThCsl OLTBII YyTIMBUIT aHalli3 — QIF0OpECIeHTHA
riopunu3anis in situ (FISH-gocmimkenns).

MornekyssipHO-IIUTOreHeTHYHE  qociimkenns - FISH mnposegeno Ha
¢ikcoBaHuXx KiiTHHax mnepudepiiiHoi kpoBi Ta/abo KicTkoBoro Mo3ky y 10
MAIl€HTIB, B SIKHX Ha MiJICTaBl KJIIHIKO-TeMaTOJIOTIYHUX OOCTEKEeHb Oyiia
migo3pa Ha XMJI a6o BctanomieHo aiarHo3 XMJI. BukoHaHHs MOCIiIKCHHS
FISH mnpoBoxuiu 3a qomoMororo Mikpockorna Motic Microscopes Ta mporpamu
Lucia Cytogenetics Kario FISH 3 Bukopuctanusm mitok LSI BCR/ABL Dual
color Cytocell. B pe3ynbrari riopuauzanii mitku ¢pparment JHK 3 yepBorum
(GITyopoxXpoMoM TpHEHYBaBCs 10 reHa ABL B nmisHii (34 Ha XpOMOCOMI
9, dparment JJHK 3 3enmenum ¢uyopoxpomom — mo reda BCR B jokyci ql1
Ha xpoMocoMi 22. TakuM 4YMHOM, B HOpPMallbHUX KIIITHMHAaX CIIOCTEpirajiu JBa
YEpBOHMX CHTHAIM Ha 000X KOMIsIX XpoMOcoMH 9 i 1Ba 3€JCHUX CUTHAIM Ha
000X Komisix XxpoMocoMu 22. B micisix yTBOpeHHsI XuMepHUX reHiB BCR/ABL
Ha xpomocomi 22 ta ABL/BCR Ha XpoMocoMi 9 oTpuMyBaiy CUTHAJIH KOBTOTO
KOJIbODY.

B pesynbrati poboTH y 5 BUMagkax aHai3 pe3ylbTaTiB riopuamnsanii He
BUSIBUB HasiBHOCTI reHa BCR/ABL B nocnimpkyBaHux KimituHax. Ha marepiani
3 mamieHTIiB, SKUM aHaJi3 MPOBOIUBCS 3 IIarHOCTHYHOI METOIO JIO MOYaTKy
JikyBaHHs, giarao3 XMJI 6ymo miareepmkeHo. [IoBHA ITUTOreHETUYHA BiTIOBIb
Ha Teparito XMJI Oyna orpumMana e y 2 BUnaakax.

OT0, 000B’ I3KOBOIO YMOBOIO OCTAaTOYHOTO BCTAHOBIIEHHS liarHo3y XMJI
€ TIPOBEJICHHS MOJIEKY/ISIPHO-UUTOTCHETHYHOTO OOCTEXKEHHS. 3aCTOCYBaHHS
merony FISH nosBonsie He Tinbku BusiBnsaTn XMJI, a i mpoBoxuTH mocTiiHUA
MOHITOPUHT TIepediry 3aXBOPIOBaHHS Ta, BIJIOBIIHO, IPU3HAUYCHHS TAPTEHTHOT
Teparnii.

Opeu JI.L, Poman L', Ticreuok C.!, CauBka 1.2,
Hicapux O.%, T'pomuxo O.!, CupBarka B.!

OIIOT'EHETUYHA XAPAKTEPUCTHUKA
MOJIOYHOKMCJINX BAKTEPIN

! Tvsicoruil nayionanehuil ynigepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yrpaina
2Jlvgi6coKutl HAYIOHALHULL YHIBEPCUMEN 6eMEPUHAPHOT MEOUYUHU A OIOMeXHON02il
imeni C. 3. Iicuywrozo, eyn. Ilexapcoka 50, m. Jlvsis, 79010, Vkpaina
e-mail: DARIIA.OREL@Inu.edu.ua

Orel D.L, Roman L.!, Tistechok S.!, Slyvka L2 Tsisaryk 0.2, Gro-
myko O.!, Syrvatka V.! PHYLOGENETIC CHARACTERISTICS OF LACTIC
ACID BACTERIA. Natural fermented milk products serve as a reservoir for
new, promising strains of lactic acid bacteria (LAB). Investigating the properties
and phylogenetic characteristics of various strains will facilitate the identifica-
tion of optimal species for further application in the food industry. Furthermore,
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this study will contribute to the existing scientific knowledge regarding the mi-
crobial diversity of lactic acid bacteria isolated from the Carpathian region of
Ukraine, highlighting their potential for utilization in biotechnology.

Monounokucni ~ Oaktepii —  TpaM-MO3UTHBHI  KHCIOTOCTIHKI
MIKpOOpraHi3MH, 110 HE YTBOPIOIOTH CIOp Ta HE CKJIAAAI0Th MOHO(]IIETHIHOI
rpynu. Bowu mogpinmsttotscst Ha pagu Lactobacillales, Clostridiales Tta
Actinobacteria. B mpoueci XUTTESUTBHOCTI YTBOPIOIOTh MOJIOYHY KHCIOTY,
SIK OCHOBHHMU KIiHIIEBHI TPOAYKT (epMEHTAIlii BYIVICBOMIB, a TaKOXK 3HaTHI
CHHTE3YBATH IENTHIHI 0aKTePiOIHUHY, [0 MAOTh AHTHOAKTEPialIbHi BIACTUBOCTI
Ta 3a0€3MeUYI0Th 3aXHUCT MPOAYKTIB iX (hepMEHTAIIIi BiJT IHIINX MiKpOOPTaHi3MiB.
MosouHokuci OakTepii € Oe3NeYHUMHU [UIS CIIOXKHBAHHSA B 1Ky JKUBUMH Ta
IIMPOKO BHKOPHCTOBYIOTHCSI Yy XapyOBill NPOMHUCIIOBOCTI AJISI IIPUTOTYBaHHS
PI3HUX KHMCIIOMOJIOYHHX IPOIYKTIiB, KBAIIEHHS OBOYiB, IPUTOTYBaHHS TiCTa Ta
3aKBaCOK. TaKO)X 3aCTOCOBYIOTHCS B (papMaleBTHUHIH ITPOMHUCIOBOCTI yepe3
MPOOIOTHYHI BIACTUBOCTI Ta MOMKPEHICTh B OPTaHi3Mi JIFOIWHU Ta TBAPUH.

AKTyanpHICTE poOOTH TmoONsATae y imeHTH(IKAmii Ta IOCHTIKECHHI
HOBHX IITaMiB MOJIOYHOKHCIHMX OakTepii Ta BHBUCHHS IXHBOTO HOTEHIiAIy
y BHPOOHHMITBI KHCIOMOJOYHHX IPOAYKTiB, a00 3 METOI0 BHUKOPHUCTAaHHSI B
SIKOCTI TPOOIOTHMYHOTO Mpenapary s JIIONEH Y CiIbCHKOTOCIIOAAPCHKUX
TBapHH. BaxiaMBUM acnekToM poOOTH € BUKOPHUCTAHHS NPHPOIHHX 130JIATIB
BHIUICHUX 3 TPAOUIIHHUX XapUOBHX MPOAYKTIB pisHUX ekoHim Kapmarchkoro
periony Ykpainu. Mertoto pobotu Oyna QijoreHeTHuHa XapaKTepHCTHKA Ta
JOCTIDKCHHS MIKpPOOIONOTIYHAX BIACTHBOCTEH MOJOYHOKHCIUX OaKTepii
Buainenux 3 Kapnarcekoro periony Ykpainu. {ist 1iporo Oyao0 BCTaHOBIEHO iX
3ATHICTH A0 POCTY Ha Pi3HUX CEPEAOBHUINAX Ta MiAiOpaHO ONTHMAaIbHI YMOBH 1X
KyJIbTHBYBaHHSI.

Hdus  poboru Oylo BHUKOPHCTAHO KOJEKIIIO INTaMiB BHIUICHUX
CHiBpOOIiTHUKAMH Kadenph TEXHONOTii MOJOKAa Ta MOJOYHUX TMPOIYKTIB
JIbBIBCHKOTO HAILlIOHAIBFHOTO YHIBEPCHTETy BETCPHHAPHOI MEAMIMHU Ta
oiorexnonorii imeni C. 3. Dxumpkoro. I3 60-TH mepegaHuX i30MATIB OyJI0
BiniOpano 14 mramis (SBV 2-4, SBV 1-8, SBV 3-31, SBV 3-28, SBV 4-10, SBV
4-4, SBV 3-29, SBV 3-8, SBV-6, SBV 20, SBV 12, SBV 18, SBV 4-5 ta SBV
2-5), o pociy Ha piikoMy Ta arapu3oBaHoMy cepenosuii TSB ta MRS. llltamn
XapaKTePU3YIOThCS PI3HOI MOP(OJIOTIEr0 KOJOHIH Ha TBEPAOMY CEPEIOBHILI Ta
PI3HOIO IIBUJIKICTIO POCTYTh 32 YMOB INTMOMHHOTO KyJIETHBYBaHHs. BcTaHoBIIEHO,
mo pH koHanmiifHOTO CepenoBMINa MiCHasS NIMOMHHOTO KyJIBTHBYBAaHHS Y BCIiX
mrTaMiB Oyno Hbk4e 4, M0 BKasye Ha MPOAYKII0 MOJOYHOI KHCIOTH yciMma
i3omsatamu. Tak pH koHmumiiHOTO cepemopumia mramiB SBV 6, 20, 2-4 ta 1-8
cranoBuB pH=4,045-4,110, Tomi sk SBV 4-4, 3-29, 4-5 — pH=3,870-3,982.
IlIramu SBV 2-4, 1-8, 3-31, 3-28, 4-4, 3-29, 3-8, 6, 20, 4-5, 2-5 MaroTh 37aTHICTb
pocTH Ha arapu3oBaHOMy cepemoBuili 3a pH=8. 3i mrami SBV 2-4, 1-§, 3-31,
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3-28, 4-10, 4-4, 3-29, 3-8, 6, 20, 4-5, 2-5 6yn0 BumineHo toranpHy JIHK Ta
amrutidikoBano renn 16S PHK ans iX cexkBeHyBaHHS 3 METOIO BCTAHOBIICHHS
POMOBOT MPUHANIEKHOCTI Ta MOOYI0BH (PiJTOreHETHYHHUX JEPEB.

JeranbHuii aHami3 BIACTUBOCTEH IITaMIiB MOJIOYHOKHCIHX OakTepii
BuateHNx 3 Kapnarcekoro periony YkpaiHu BKa3zye Ha CyTTEBUIl MOTEHIIAN 1X
BIPOBa/KCHHS Y BUPOOHHIITBO KHCIOMOJIOUHHUX NpoayKTiB. [lopanbiia ominka
POOIOTHYHMX BIACTUBOCTEW BUAUJICHUX IITAMIB JJO3BOJIUTH IXHE BUKOPHCTAHHS
B SIKOCTI TIpenapariB AJsl JFOAWHHU YU C\I' TBAPUH.

Horyna B., I'yceitnoBa K., Bosommuna 1.
AHTUBAKTEPIAJIbBHI BTACTUBOCTI ZnONPS

Kuiscokuii nayionanvhuil yHisepcumem mexHono2ii ma ousauny
eyn. Mana luanoecwka, 2, m.Kuis, 01011, Yxpaina
e-mail: viladislavapotupa@gmail.com

Potupa V., Huseinova K., Voloshyna I. ANTIBACTERIAL PROPER-
TIES of ZnONPs. ZnO nanoparticles (ZnONPs) possess unique properties such
as semiconductivity, a wide spectrum of radiation absorption, antioxidant, anti-
microbial, anticancer and anti-inflammatory properties, as well as high catalytic
activity. The US Food and Drug Administration has recognized ZnO as a safe
material for use in food and medical devices. Interest in ZnONPs has grown due
to their small size, which promotes their reactivity, expanding their applications
in electronics, optics, biomedicine, and agriculture. Studies show the potential of
ZnONPs as antimicrobial agents and their effectiveness in inhibiting the growth
of pathogens, indicating their possible use as an alternative to conventional anti-
biotics and agricultural drugs. In addition, zinc, which is contained in ZnONPs,
is an important trace element for the physiological functions of the body.

OcraHHIM YacoM BenWKa yBara Oyja NpHIiJieHa HaHOYaCTKaM OKCHIY
mHKY (ZnONPSs) yepes3 ix yHiKaIbHI BIacTUBOCTI. JloCIiKeHHs MTOKa3au, o
IUHK (Zn) € Ba)KJIIMBUM E€JIEMEHTOM XXHMBHX OpraHi3miB. Tomy, sk mpokapioTw,
TakK i eyKapioTH, BUKOPHCTOBYIOThCS i1t BUpoOHHITBa ZnONPs 3a monomororo
MIKpOOHUX KJIITHH a00 (hepMeHTiB, OiJKiB Ta iHIMX 6GiomMonekyn. ZnONPs matoTs
AHTUMIKPOOHI BIIACTHUBOCTI, IIPOTE TX XapaKTEPUCTUKH 3aJIeKaTh BiJl po3Mipy Ta
¢dopmu, o poOUTH TX YHIKaIBHUMHU JUIS Pi3HUX Hited. OnTHMaNbHUN po3Mip 1
¢dopmy HanowacTok (HYU) MOXKHA TOCSTTH IUIIXOM ONTHUMI3allii YMOB CHHTE3Y.
Icayrots pi3Hi XiMmiuHi Ta ¢isnuni Mertogm cuHTely ZnONPs, mporte BoHHM
JIOpOTi Ta HEJJOCTAaTHBO eKosorivHi. ToMy 3’siBUBCs 3eneHnii cuate3 ZnONPs 3a
JIOTIOMOTOI0 MiKPOOPT'aHi3MiB Ta POCIIMHHUX €KCTPAKTIB, IO € OLIBII €KOJIOT1YHO
YUCTUM 1 Oe3reuHHM. I3 TTosIBOI0 MynbTHpe3ucTeHTHHX TaMiB ZnONPs cramm
MTOTEHITIHHUMY aHTUMIKPOOHUMU areHTaMHU, 3aBJISIKH 1X BIIACTHBOCTSIM OOpOTHOH
3 HIMPOKHM CIIEKTPOM ITaTOTeHHUX MiKpOOPTaHi3MiB.

MeraneBi HAaHOYACTKH OKCHIY LIMHKY BOJIOJIIOTH (DOTOOKHCIIIOBAILHOIO
Ta (OTOKATANITHYHOI AaKTHBHICTIO, IO pOOUTH iX €(QEeKTHBHUMH B
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aHTUOAKTepialbHOMYy Ta  NPOTUIPUOKOBOMY  3aCTOCYBaHHi.  YHIKaJbHI
xapakrepuctuky HU Briouaroun iX maii po3Mipu, BEJIMKY HOBEPXHIO, CKIIa
i Mop(oJorito, 03BOJISIIOTH iM B3aEMOAIATH 3 IOBEPXHEI OakTepiabHOT
KIITHHY 1 NMIPOHMKATH B 11 PO, BUKOPHUCTOBYIOYHM OAKTEPHULMIHI MEXaHi3MH.
BigmiHHOIO pHCOI0 HEOpraHiYHMX aHTHOakTepianbHHMX BiacTuBocTelr HY €
iXHs 30aTHICTh BHTPHUMYBAaTH EKCTPEMallbHI YMOBH Ta BHCOKI TeMIEpaTypH
MOPIBHSAHO 3 OopraHiyHMMHU Marepianamu. CuaTe3 ZnONPs Mikpobamu Mmoxe
OyTH TIEpCHEKTHBHUM JJIsi CTBOPEHHS IOTEHIIIMHUX aHTUMIKPOOHHX 3aco0iB,
OCKINBKH JAedKi OakTepil BHpPOOINSIOTH CIIONYKH, TaKi SK OaKTepiOnWHH, SKi
MalOTh AHTUMIKPOOHY aKTHBHICTh. bakTepionWHH, SIKi CHHTE3yIOTh MiKpOOH,
MOXYTb BUKOPHCTOBYBAaTUCS JJIsl CHHTe3y MeTaneBux HY, a Takox B3aemomisiTu
3 iX HOBEPXHEI0, IO 3MIIHIOE aHTUMIKPOOHY ait0. OmHAK JOCIIHKEHb 1010
BUKOPUCTaHHsI OioyioriuHo cuHTe3oBaHuX ZnONPS y TBapHMHHUILTBI JOCHTh
MaJio, 110 MOXKe OyTH MOB’3aHO 3 0OMEIKCHHSIMH Ha TX MACOBE BUPOOHHUIITBO ISt
LIMPOKOTO 3acTocyBaHHs. ZNONPS nposiBisifoTh €(eKTUBHICTB IPOTH HINPOKOTO
CIeKTpy OakTepiil, BKIIOYAIOuH K IPaMIIO3UTHBHI (Hanpuknan, Staphylococcus
aureus), Tak 1 rpamHeratuBHi (Hanpukinan, Klebsiella aerogenes, Escherichia
coli, Pseudomonas aeruginosa) 6aktepii. MOXIUBHUI OIIOCEPEIKOBAaHUN CHHTE3
ZnONPs MikpoopraniamMamy, 10 MOX€ BHKOPHUCTOBYBATHUCS IS CTBOPEHHS
AHTUMIKPOOHHX 3aCO0iB.

Omxe, ZnONPs BUSBIIN TIOTEHIian K e(eKTUBHI aHTHOAKTepialbHi
areHTv, 0COOIMBO B KOHTEKCTI 3pOCTaHHS CTIHKOCTI MiKpOOiB 10 TpagWIliHHUX
aQHTUOIOTUKIB Ta IHIIMX AHTHMIKPOOHHX 3aco0iB. BukopucTaHHS 3eIeHOro
CHHTE3y MUl X BUPOOHMLTBA 3 POCIMHHHX EKCTPAKTIB MOXKE MiACHINTH iX
AQHTUMIKPOOHI BJIACTUBOCTI IOPIBHAHO 3 TPaAWLIHHUM XIMIYHHM CHHTE30M.
Taki HaHOYACTKM MOXXYTh BHSBUTU 3HAuHY aKTHUBHICTb, IEPEBUIIYIOUN JIi0
aHTUOIOTHUKIB Ta OaKTEPULIUIB, 110 POOUTH TX NEPCIIEKTUBHUMH U1l 00POTHOHU 3
AQHTHOI0TUKOPE3UCTEHTHUMHU MiKpOOPTaHi3MaMH.

Pubuyk A., Ticteuok C., I'pomuxo O., ®enopenko B.

AHAIJII3 TEHOMA LHITAMY AKTUHOMILIETIB
ACTINORECTISPORA SP. JE 1-571
Jlvgiecokuii nayionanvuuil ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. Jlvsis, 79005, Vrpaina
e-mail: ARTUR.RYBCHUK@/nu.edu.ua
Rybchuk A., Tistechok S., Gromyko O., Fedorenko V. GENOME
ANALYSIS OF THE ACTINOMYCETE STRAIN ACTINORECTISPORA SP.
JE 1-571. The genome of a representative of the genus Actinorectispora, namely
Actinorectispora sp. Je 1-571, was sequenced for the first time. The genome was
found to comprise 7,180,096 base pairs with a G+C content of 69.8%. It contains
6,512 protein-coding sequences. Analysis using the antiSMASH tool revealed
the presence of 33 gene clusters potentially involved in the biosynthesis of sec-
ondary metabolites.
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31aTHICTh MaTOTEHHUX MIKpOOpraHi3MiB Ha0yBaTH CTIMKOCTI JI0
AQHTHOIOTHUKIB € OJIHIEI0 3 MIOOATBHUX MpolieM JrofacTBa. OMHUM 31 COCO0IB
MpOTU/Ii IbOMY € BIZIKPUTTS HOBHX NPHPOIHHX CIIOJNYK Ta PO3pOOJIEHHS Ha
iXHIfl OCHOBI HpenapariB i3 aHTHOIOTUYHOIO Mi€F0. AKTHHOMIIICTH — BU3HAHI
MIPOAYLICHTH aHTHOIOTHYHMX CIIONYK, OCHOBHUMH Cepe]] IKUX € MPeACTaBHUKN
pony Streptomyces. IIpore, cbOroHI Bce YacTille B IIEHTPi yBaru rnepedyBaroTh
AKTHHOMIIIETH PiAKICHAX POJIB.

IMomepemHi HamIi TOCHTIMKEHHS aKTHHOMILIETHHUX 130JIATIB pU30CHEPHOTO
rpyHTy Juniperus excelsa (M.-Bieb.) npuBenu no suminenHs izomry Je 1-571
(Tistechok et al, 2023). 3a maHuM# QiTOTEHETUIHOTO aHANI3Y IMOCIITOBHOCTI
rerna 16S pPHK, izomat Je 1-571 adimitioBano o poxny Actinorectispora. et pin
aKTHHOMINETIiB Bimkputuii y 2016 pori i Haidye BCbOTO JIBa OMHCaHi BUIH: A.
indica (Quadri etal, 2016) Ta 4. metalli (Cao et al, 2018). OmHak, ChOroHi, HeMae
YKOIHUX JaHUX MPO IXHil reHeTHIHUI Ta 010CHHTETUYHUI MOTEHITa. 3 OISy
Ha IIe, METOI0 Hammoi poOoTH OyIIo 3mIHCHUTH CEKBEHYBAaHHS Ta aHANI3 T€HOMa
Actinorectispora sp. Je 1-571. 'eHoMm cexBeHOBaHMIA 3 BUKOopHcTaHHAM [llumina
MySeq B peXuMi IMBUAIKOTO 3aIrycKy (2x250 HT) 3 mapHOFO BincTanao 500 m.H.
KimenieBa xpomocoma Actinorectispora sp. Je 1-571 mae po3mip 7 180 096 mw.H. i3
BMicToM [ +1169.8 %. AHOTAaIIisI TeHOMA IIBOTO 130Ty TO3BOJIIIIA I ICHTU(IKYBaTH
6512 iiMOBipHI KOAYIOUi TOCHTITOBHOCTI, cepel HHUX iNeHTH(IKOBAaHO Ba
knactepu reHiB pPHK, koxeH 3 KX € IOBTOPOM i3 TeHiB, 0 KOAYIOTh 5S, 16S
ta 23S pPHK, Ta 60 renis TPHK. BusiBieno n’4te reHis, mo BiOIOBITAaOTh 3a
CTIMKICTD M0 aHTHOIOTHKIB. B pesynprari QyHKIIOHAIEHOI aHOTAIlii TeHOMA B
mporpami BlastKOALA (Kanehisa et al, 2016) mu izerTHdiKyBamm 2267 i3 6512
WMOBIpHUX KOOYIOUHX IOCIiTOBHOCTEH Actinorectispora sp. Je 1-571. Cepen
HUX HaOibIIe TeHIB 3a/iSHI B TIepeIadi Ta CIIPUHHATTI CUTHAJIIB, METa00Ti3Mi
BYTJICBOMIB, aMiHOKHCJIOT, BITaMiHIB Ta IPOLECHHTY T€HETUYHOI iH(opMaIrii.
Takox 3a momomororo iHcTpymenty antiSMASH 7.0 (Blin et al, 2023) mu
imeHTUdiKyBaTH 33 TMOTEHIHHI KIacTepu TeHiB OIOCHHTE3y BTOPHHHUX
MetabomiTiB. Cepen HUX I'STh KJIACTEPiB HEPUOOCOMATIbHHUX NETTHACHHTA3,
TPH KJIACTEPH, LI0 BiAMIOBINAIOTH MOMIKETHACHHTA3aM | THITY, YOTHPHU KIacTEepH
TEpIICHIB Ta /IBa KJIACTEPH CHHTE3y cuaepodopiB. Mu BHSBWIH, IO B TEHOMI
mramy Je 1-571 e knacrepu 6iocunTesy extoiny (100% monibHocTi 3 KItacTepoM
BGC0002052), murpymnasuny (100% noxibrocti 3 kmacrepom BGC0001550),
rifpokcuaprinia  eruwneHgiaMminOypmruHoBoi kucimotd  (100% monibHOCTI
3 xmacrepom BGCO0001587), reocminy (100% momibHocTi 3 KilacTepoM
BGCO0001181) Ta mipybaxtuny (78% moaidHocTi 3 knacrepom BGC0000392).
B Toti ke yac, 6UTbIIICTh iMeHTH(IKOBAaHUX KIIACTEPiB MAIOTh HIU3BKHUI BiICOTOK
TOMOJIOTIi 10 paHille OMMMCAHUX, 10 MOXKE BKAa3yBaTH HA MOTCHIIIHY HOBU3HY
MeTaOOoJIITIB, IKi BOHH KOIYIOTb.

OTxe, BHepIIC CEKBEHOBAaHO Ta aHOTOBAHO TI€HOM IIPEACTaBHUKA
PIAKICHOTO pomy aKTHHOMINETIB Actinorectispora sp. Je 1-571. Anamni3z reHoMa
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BKa3dy€ Ha 3HAYHUI OIOCHMHTETMUHMH moTeHuian wmramy Je-571, B T.4. sk
IPOIYyLCHTA MOTCHIIIHO HOBUX O10JIOTIYHO AKTUBHHX CIIOJYK.
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TPAHCKPUIILIMHUI ®AKTOP SEF1 AKTUBYE EKCITPECIIO
CTPYKTYPHUX I'EHIB BIOCUHTE3Y PUBODJIABIHY V
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Romanov 8., Lyzak O., Sibirny A., Dmytruk K. THE TRANSCRIP-
TION FACTOR SEF1 ACTIVATES THE EXPRESSION OF STRUCTURAL
GENES OF RIBOFLAVIN BIOSYNTHESIS IN THE FLAVINOGENIC
YEAST CANDIDA FAMATA. Riboflavin (RF) is a yellow water-soluble com-
pound. It is a precursor for flavin coenzymes FAD and FMN. Biosynthetic
pathway of RF is well established, however, mechanisms for regulation in fla-
vinogenic yeasts remain to be elucidated. It has been shown that transcriptional
activator Sefl is involved in regulation of RF biosynthesis. In the present study,
we investigated the interaction between the transcriptional activator Sefl and the
promoters of structural genes of the RF biosynthesis pathway of the flavinogenic
yeast Candida famata, utilizing the monohybrid system of Saccharomyces cere-
visiae.

Pubodmapin (PO, BiTamin B2) — x0BTa, BOMOPO3YMHHA CITONIYKa, IO €
OJTHHM i3 HaWBaXXJTUBIIIINX BiTaMiHIB JUIsl TBApWH Ta ItonuHU. PO € momeperHmKoM
¢nasinoBux kodepmentiB PAJ[ ta ®MH, siki OepyTb ydacTh y YHCICHHHX
OKHCHO-BITHOBHHMX peakmiix MeTabomizmy. Bike TpuBanmmii wac Bitamin B2
BUPOOJISIOTH O10TEXHOJIOTIYHO y MPOMHCIOBHX MacIiTabaxX, BUKOPUCTOBYIOUH
pi3HOMaHITHI MikpoopraHismu: Oakrepii Bacillus subtilis, rpubn pony Ashbya,
npixmki Candida famata (A66ac Ta Cubipanit, 2011).

Xoua merabomiuaui nuisix OiocuHTedy P® y pi3HMX BHIIB IPDKIKIB
no0pe BUBUEHHW, HOro peryssimis € BioMa JiMmie B 3aranbHuX pucax. Sefl,
TPAaHCKPUMIIHHUN (QakTop 3 poxMHM OINKiB 3 OIHYKICapHUM LMHKOBHM
kmactepoM Zn(I[)2Cys6, mocimae IEHTpambHE MICIE Y peryisiii 0ioCHHTE3y
P® y mpixxmxis C. famata. Bin nmo3utuBHO perymoe 6iocunTe3 pubdodaBiny
1 IHAyKyeThCsl 32 ymMoB nedinnty Pepymy B cepemoBumii. Skmo reH SEF]
MYTOBAHO, JAPDKKI BTpavyaloTh 3/1aTHICTH cuHTe3yBaTH P® HaBiTh 3a ymoB
nedinuty @epymy (Amurpyk, 2006).

JeranpHuii MexaHi3M 1 LUTbOBI CTPyKTypHI TeHu perymsnii Sefl
3aJMIIAIOThCS HE 3’sicoBaHMMHM. Jlnisi BUpimIeHHS miel mpobimemMn Hamu Oyio
CKOHCTPYHOBaHO MOHOTIOpHIHY CHCTEMY 3 BHKOPHUCTAHHSIM IPLKIDKIB
Saccharomyces cerevisiae, y sKux 010CHHTEe3 pHUOO]IaBIHY HE PETYITIOETHCS
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depymoM. Y TeHOM JpPIXKKIB OyJ0 BBEACHO 1BI KaceTH: IEpIa MICTHTh
penoprepuuit ren LAC4 Kluyveromyces lactis, sikuii xonye B-rajakro3unasy,
i KOHTPOJIEM Pi3HUX ITPOMOTOPIB CTPYKTYpHHX TreHiB OiocuHTedy PD (RIB-
poMoTOopHu); apyra - Hece reH SEF] mig xontponem GALI-npomotopa, 1o
AKTHBYETHCS raynakto3oro. llltamu S. cerevisiae, Mo MiCTATh OOWABI TUTA3MIIH,
KyJIBTUBYBAJIM Ha CEPEINOBUILI 3 TIIOKO30I0 YHM TalaKTO30l0 Ta BH3HAYaIU
AKTHBHICTH [-rajakro3uaasu. Ha cepemnoBuiili 3 rajJakTo30r0 Oyie iHayKyBaTHCh
excrpecis SEF1, 1, sxmo Sefl B3aemojie 3 meBHUM RIB-ipoMOTOpOM, TO Oyze
CIIOCTEpIraTiCh 3pOCTaHHSI aKTHBHOCTI [(-rajlakTo3Wa3H MOPIBHSIHO 3 PiBHEM
AKTHBHOCTI Ha CEPEIOBHILI 3 TITIOKO30I0.

OtpumaHi pesynbTatd cBigyate mnpo Te, mo Sefl, Oe3mocepenHbo
3B’SI3Y€THCS 1 aKTUBYE IPOMOTOp reHa R/B1. binbur toro, Oyno ineHTH(iKoBaHO
caiitr 3B’s3yBanHs Sefl B Mexax npomoropa reHa R[B! 3 BHKOPHCTaHHSIM
BKOpoueHuX Bepciit nporo npomoropa — TAAAAATCCGAACCCCGG, Ttak sk
3MiHa 4H JeJIeLis {bOTO CalTy BeJIe IO BTPATH PiBHS aKTUBHOCTI 3-rajlakTo311a3H.
Oxkpim RIB1, Sefl Takox aktuBye npomotopu reHiB R/B3, RIB6, RIB7, npore
AKTHBHICTh [-rayiakTo3uga3u npu IpoMy craHowia 50%, 73% ta 22% Bin
AKTHBHOCTI [-TalaKTo3MIa31, BU3HAYCHOI 332 aKTHBallii mpoMoTopa reHa RIBI.
Sefl Ge3nocepeaHbO HE B3aEMOIE 3 TpOMOTOpamH TeHiB R/B2 ta RIBS.

Pyaenko B., Ocram b.

AHAJII3 PI3BHOMAHITHOCTI BUIKIB TPAHCJIOKA3 TRAB TA IXHIX
UC-AIIOYNX EJIEMEHTIB CLT/CLC'Y AKTUHOMILETIB
Jlvsiscokutl nayionansHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
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Rudenko V., Ostash B. ANALYSIS OF THE DIVERSITY OF TRAB
TRANSLOCASES AND THEIR CIS-ACTING SITES CLT/CLC IN ACTI-
NOMYCETES. The FtsK-like DNA translocase TraB enables a unique mode
of conjugative transfer of plasmid and chromosomal DNA in actinomycetes.
Specifically, by recognising a specific repetitive sequence, clt/clc, TraB, single-
handedly, transfers the DNA molecule from the donor to the recipient. Little is
known about the distribution of TraB and clt/clc in current genomic databases.
Using a limited dataset of 36 actinomycete (mainly streptomycete) genomes, we
show that they harbor numerous clc sites for different TraB proteins, although
their distribution does not obey simple logic of speciation or conservation within
orthologs. Some of the clc are extremely widespread across genomes (e.g., ones
for plasmid plJ101), while others are rare or even absent. In line with the lat-
ter result, homologs of TraB from plJ101, are also an abundant gene family,
although their exact function and relevance for conjugation needs to be verified
experimentally. Hence, the diversity and role of conjugative processes in actino-
mycetes is underappreciated and deserves a deeper scrutiny.



mailto:viktoriiarudenko22@gmail.com

leHeTuka Ta 6ioTexHonoris - 163 -
Kon’torarisi — OCHOBHHUI IUIAX Mepeiadl TeHeTHYHOTo Marepiaiy, sKui
€ OJIHIEI0 13 PYUIHHHUX CHJI B CEBOJIOIII TeHOMIB Oakrtepiit. Kon’toratupHe
NEepeHeCeHHsT IUIa3Migu MK MpeACTaBHUKAMH | paM-NO3UTHBHOTO KJlacy
Actinomycetes (akTHHOMILICTH), Y TIEPINy Yepry IUIs BUIIB poay Streptomyces,
3abe3neuyerbest oqHuM Outkom — FtsK-nonionum JJHK-tpanciokaropom TraB.
Binok Tpanciokye mnasmiany JJHK, po3nizHatouu npsiMi OBTOPY JIOBXKHUHOIO 8
I.H., sIKl pO3TalloBaHi y crieriuivHii AsHII u1a3miny, clt. binku TraB pisnoro
MOXOJDKEHHSI (3 PI3HMX IUIa3Mif) PO3Mi3HAOTh JEII0 BiAMiHHI clt. XpOMOCOMHI
MapKepU TaKOK MOOUTI3YIOTBCS IIJIIXOM  PO3IMi3HABaHHSA  clt-oiOHMX
MOCIIIOBHOCTEMH, clc, sKi, K BBa)KalOTh HAa OCHOBI mociimkenus S. coelicolor
A3(2), BUIIaAKOBO PO3MOALICHI Y3I0BXK XpoMocoM Streptomyces (Thoma, 2015).
ChoroaHi HeMae IOKJIaTHOTO PO3YMIHHS TOT0, HACKUIBKH MOLIKMPEH] TeHH raB 'y
CEKBEHOBaHOMY MAacCHBi I'€HOMIB aKTUHOMILIETIB, 1 SIK YaCTO B HUX TPAIUISIOTHCS
NOCHIAOBHOCTI clc ans pi3HMX masMig. Meroo miei poboTH cTaB MHOMIyK
BIJITIOBIIi Ha I[i MUTAHHS 3a JOTIOMOT0I0 0101H()OPMATUIHUX METO/IIB.
CrBOpeHO MacuB i3 36 TeHOMIB pi3HUX BUJIB poay Streptomyces, 3 SIKHX
9 — mrramu oHOTO BULY, Streptomyces venezuelae (ATCC 10595, ATCC 10712,
ATCC 15068, ATCC 21018, ATCC 14583, ATCC 14584, ATCC 14585, ATCC
21113, ATCC 21782). Kinbkicth clc, sKi BUSBISIM 3a JTOTOMOIOK OHJIaWH-
3actocyHky PatScan (Dsouza, 1997), cuibHO BapiroBaja 3aJIeXKHO BiJl FCHOMA i
Big Tuny TraB, nns sikoro BoHu crienmgivni. Haiibinpmia KinmbKicTh clc 3HalneHa
st iazminy plJ101, naiimenma — s pJV1 ta pSG2. Hamu He BHsIBIEHO
CYTTEBO BHIIOI KOHCEPBAaTWBHOCTI PO3TallyBaHHS clc y reHomax mrTamiB S.
venezuelae TIOPIBHSIHO 3 TEHOMaMH Di3HUX BHIIB cTpenrtomineriB. Caiitu clc
JUTS. CTPENITOMIIICTHUX IJ1a3MiJl TAKOK BUSBUWIHM Yy (UIOTCHETUYHO BiIATCHUX
reHomax Actinoplanes, i SIKUX HAsABHICTh KOH IOTATUBHHUX IUIa3MiJ Hapasi
He omucana. [Iporpama momapHOro BHpiBHIOBaHHs mociigoBHocTeid BLASTP,
NPy BUKOPHCTaHHI KUTbKOX MopenbHuXx OuikiB TraB sk 3amuty, mpuBena ao
inenTudikamii 6nmmzpko 500 pisHuxX OinkiB-romonorie. lle Oinblie HiX Ha
MOPSIIOK MEPEBHUIINYE KUTBKICTh OMHMCAHUX fraB-BMICHUX IUIa3MiJl, 1 BKa3ye Ha
HEJJOOLIIHeHHS! MOLTMPEHOCTI KOH IOTaTHBHUX ITPOLIECIB Cepel] aKTHHOMILIETIB.

Cemko 4., T'ony0o H.

PEIMIUIAHTALIIMHA TEHETUYHA JIIATHOCTHUKA
EMBPIOHIB METOJIOM NGS
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
e-mail: semkoyaryna@gmail.com
Semko Y., Holub N. PREIMPLANTATION GENETIC DIAGNOSTICS
OF THE EMBRYOS BY NGS. Aneuploidies are one of the most important
causes of pregnancy failure and termination, developmental defects or death of
infants. The aim of our work was to detect possible aneuploidies by NGS in em-
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bryos of women of two age groups — under 35 and over 35 years old — who un-
derwent IVF. A total 261 embryos were tested. In the first age group 46,5% of the
embryos were euploid and 53,4% were aneuploid. In the second group 38,2 %
of embryos were euploid and 62,7 % were aneuploid. Among all registered ab-
normalities monosomy on chromosome 16 as well as deletion and duplication
of the long arm of chromosome 22 were the most common. Thus our results
demonstrate that the rate of embryo with ancuploidy increases with the age of
a woman and suggest that NGS-based preimplantation genetic diagnostics is a
reliable method for routine embryo screening.

BHHUKAIOTH Ye€Pe3 ITIOMUJIKH B CETPETaIlii XpOMOCOM ITi/1 9ac MPOXOIKECHHS MEHO3y
y J)KIHOK; MEH03 y YOJIOBIKIB PiIKO € MPUYNHOI eMOpIOHAIIEHUX aHEYTUIOIi.
[peimmnanTaniiiHe reHeTHYHEe TecTyBaHHs MeTogoM NGS (cekBeHyBaHHS
HACTYIHOTO TIOKOJIHHS) O3BOJISIE BU3HAYUTH KIIbKICTH XPOMOCOM Y KOKHOMY
3pasky Oiorcii emOpiona. Lle mae Oararo mepeBar: 3HWKEHHSI PU3UKY BHUKHIIHS,
BUCOKMII piBeHb BuUsiBICHHS (98%) TreHeTMYHHMX aHOMaJii, 301TbIICHHS
YaCcTOTH BariTHOCTI, 3MEHINICHHsI KUTbKOCTI mukiiB EK3 (ekcTpakopmopaabHOTO
3aILTITHEHHS ), HEOOXITHUX JUIS JOCSATHEHHS BariTHOCTI.

Mertoro Hamoi poboTu OyII0 BUSBICHHS MOXKJIMBHUX aHEYIUIOINIH METOIOM
NGS y eMOpioHiB IHOK TBOX BIiKOBHX TpyIl — 10 35-TH Ta micis 35-TH poOKiB,
siki mpoxoawu npouenypy EK3 y xminini «Ilapernc Ykpaina» 3 mortoro 2023-to
poky 1o 6epesenb 2024-ro poky. CepemHiil Bik yCix jKiHOK, SKi Opajl y4acTh
y EK3, cranoBuB 35,15 pokiB i3 miama3zonom Bix 25 mo 47 pokiB. I'enernune
TecTyBaHHs MeTooM NGS pOBOIMIIM JUIIE Y eMOPIOHIB XOPOIIOi SKOCTI.

3a mocnipKyBaHUN Tepiof y KIIHIKY 0 PENpOAyKTONOTa 3BEPHYIOCS
noHax 700 map, 328 mapam Oyno mposeneno nporeaypy EK3. 3aramom Oyio
nposeneHo 79 nuknie EK3 3 mpeiMIiaHTamiiftHo JiarHOCTUKOI0 eMOpPiOoHiB.
Biomciro kmituH TpodakTomepmu Ha 5-ii IeHb KyJIBTHBYBAHHS MPOBEIECHO HA
261 emOpioni. 3 Hux 107 emOpioniB (40,9%) BUSBHINCS SYIUIOITHUMH 1, OTKE,
PEKOMEHIOBaHI JJIsl IePEHECeHHS B MOPOKHUHY Matku. 154 emOpionn (59%)
BUSIBWJIMCS QHEYIUIOIIHMMH 1 HE PEKOMEHIOBaHHMHU JI0 eMOpioTpaHchepy
B TOPOXHUHY MaTku. KpiMm TOro, Oyi0 MOCITIKEHO KUTBKICTh €YIJIOimid Ta
AHEYIUIOIIiN 3aJIe)KHO Bif BIKY JKIHKY: 10 35-TM pOKiB Ta crapiie 35 pokiB.
KinbkicTs xiHOK Oyino y mepuriil rpymi cTaHOBWIO 23 Halli€HTKH, KUIbKICTh
MaIi€HTOK APYToi IPYIU CTaHOBWIIO 52. Y mepiiiii BikoBiii rpyri i3 86 eMOpioHiB
40 (46,5%) 6ynu eyrutoinaumu, a 46 (53,4%) — aneymmoinaumu. Y qpyTii rpymi i3
175 em0OpioHiB 67 (38,2%) Oynu eymnoigaumu, a 108 (61,7%) — aneyruioinHuME.
Kpim TOrO, Hammi MOCHIMKEHHS TOKa3alld, M0 Cepell YCIX 3apeecTpOBaHUX
aHOMaJIiil y TBOX BIKOBHX TPYIT HaiuacTimie OyJa BHSIBICHO MOHOCOMiO 3a 16-10
XPOMOCOMOIO, & TAKOXK JIEJICII0 Ta TyTUTIKAIII0 TIOBTOTO Ijieda 22 XpOMOCOMH.
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OTxe, OTpUMaHi HaMHU pe3yJbTaTd TNOKa3yloTh, IO 3 BIKOM JKIiHKH
MOKa3HUK aHEYILIOIT eMOpioHa 3pOCTaE i TarTh MiJICTAaBU CTBEPIXKYBATH, IO
npeiMIUIaHTalliiiHA TCHETUYHA 1IarHOCTHKA Ha 0CHOBI NGS € HaliiHUM METOIOM
JUTS. PyTUHHOTO CKPHHIHTY eMOpPIOHIB, OCOOIUBO ISl Tap, sIKi CTPaXKIAr0Th Bij
MOBTOPHUX BUKHIHIB 200 HEBIAJI0ro Tpanchepy eMOpioHiB.

Cwmepuk 1OQ., ®enopenxo B., Cupsarka B.

B3AEMO/IIS1 BAKTEPIM POJTY AMYCOLATOPSIS
3 PIIKO3EMEJIbBHUMUN METAJIAMUA

Jlvsiscokutl nayionanvHull ynigepcumem imeni leana Opanka
eyn. I pyuescoroeo 4, m. JIveis, 79005, Yrpaina
e-mail: YURIL.SMERYK@Inu.edu.ua_

Smeryk Y., Fedorenko V., Syrvatka V. INTERACTION OF BACTE-
RIA OF THE GENUS AMYCOLATOPSIS WITH RARE EARTH METALS.
An analysis method based on Arsenazo 11l was developed, which allows detect-
ing the concentration of rare earth metals in biological samples in a wide range of
concentrations. Amycolatopsis Lv 42-5 and Lv 1-666 were tested for resistance to
various metal ions, which did not reveal an inhibitory effect on bacterial growth.

bakrepii  pomy  Amycolatopsis  XapaKTepU3YIOTbCS  3IATHICTIO
MPONYKYBaTH pPIi3HOMaHITHI Oi0aKTHBHI CIOJTYKH, 30KpeMa, aHTHOIOTHKH,
eH3UMH, OioToNiMepr, aHTHOKCHIAHTH Ta iHIII BTOPHHHI META0ONITH, a TAKOX
BOJIOJIIOTh OiOTEXHONOTIYHMM MOTeHIiagoM B Oiopememniarii rpyHTiB. Hamri
JIOCTi/KeHHS (OKYCYIOThCSI Ha B3aeMofil piako3emensHHX MetamiB (P3M)
3 MIKpOOpraHi3MaMd Ta pO3pOOIl METOMIB KOHTPOJIK TaKWX B3aEMOIiil B
KOHTEKCTI 3POCTAI0UYHX MOJITHYHHUX, TEXHOJIOTIYHHAX Ta CKOJOTIYHUX BHKJIHKIB,
II0 BHHUKAIOTH 4Yepe3 MOHOIOJI3alil0 BUPOOHMITBA LUX EIEMEHTIB Ta ix
3acTtocyBaHHs. Pigko3zemenbHi MeTanu, Taki sk La, Sc, Gd, Y, Ce Bimirparots
KIIIOYOBY POJIb Y 0ararb0X BUCOKOTEXHOJIOTIYHUX I'ally3sX, 30KpeMa, B ONITHYHIMH,
CJICKTPOHHIH, aBiamiiiHil, aBTOMOOLIBHIN Ta iHmMX cdepax. Meroro podotu
Oymo po3poOka MeTOJy BHM3HAYEHHS KOHIEHTpAIii pPiKO3eMENbHHX METajiB
B OIOJIOTIYHHX 3pa3kax OaKTepialbHOrO KOHIWIIHHOTO CEpPEeIOBHINA, a TAKOX
BHUBYEHHS B3aemonii P3M i3 Oakrepismu pony Amycolatopsis.

Juis mBHAKOTO, CTIEMU(IYHOTO Ta YyTIAMBOTO BH3Ha4eHHs BMicTy P3E
B PI3HHX KyJABTypaJbHHUX CepeloBHIIaX OyI0 agalnToBaHO METOI Ha OCHOBI
6apBuuKa Arsenazo III. IlpuHmmm MeTomy mossirae B YTBOPEHHS KOMIUIEKCY
Arsenazo 111 3 P3M B nurpatHoMy Oydepi 3 ontumansaum pH. Kaniopysanus
NPOBOJMIM 3 BHKOPHCTaHHSM pi3HUX KoHueHTpauii P3M y neioHizoBaHiit
BOAI Ta OIONOTIYHMX pO3YMHAX. YTBOPEHHS KOMIUIEKCY JI€TEKTYyBallld
CHEKTPO(GOTOMETPUYHO TpH JOBXHHI XBWII 650 HM. OI[iHIOBAIU JiHIHHICTH
KPHMBHX KaiOpyBaHHs Ta MeXi BU3Ha4eHHs KoHIeHTpauii P3M y 3pa3kax.

Jis BuBueHHs B3aemonii P3M i3 OakTepisiMu IPOBEACHO IOCITIIKCHHS
30aTHOCTI pi3HMX ITaMiB poxy Amycolatopsis Lv 9, Lv 21, Lv 25, Lv 38, Lv


mailto:YURII.SMERYK@lnu.edu.ua

-166 - “Monogb i noctyn Gionorii”, JibeiB, 18—20 kBiTHA 2024 p.
40, Lv 41, Lv 42, Lv 43, Lv 44, Lv 47, Lv 49, Lv 57, Lv 64, Lv 89 ta Lv
98 mponykysaru cuaepodopu, mo 3natHi 3B’s3yBaru La, Sc, Gd, Y ta Ce.
Takoxx BcTaHOBWIM CTiHKiCTh Amycolatopsis Lv 42-5 ta Lv 1-666 no xii coneit
pinkozemenbhux Metanie La(NO,),-6H,0, Sc(NO,),"4H,0, Y(NO,),-6H,0,
Ce(NO,),"6H,0, Gd(NO,),"6H,0. [lna mporo mramu LV 42-5 Ta Lv 1- 666
KyJIbTHBYBAJId B DIIKOMY MlHlMaJ‘IBHOMy CepeloBHINI 3 KOHIEHTpALsIMU
P3M 10-100 MxM 3a Temmeparypu 28 °C Bmpomoex 6-té nHiB. KinbKicTb
KHUTTE3IATHAX KIITHUH MiAPaxoByBaJl METOJOM PO3BE/ICHb Ta ITOCIBY Ha TBEpAE
BiBcAHE cepenopuile s miapaxyHky KYO B 1 mi

B pesynbrari mpoBezeHOro aHalizy BCTAHOBWIIH, IIIO MEXi BUSBICHHS La,
Gd, Y ra Ce B geionizoBaniii Bogi cranosuiu Big 0,1 1o 1000 MxM. B 6iomoridanx
3pa3Kax MeXi BHUSBIEHHS JOCIIPKyBaHUX P3M Oyiu By)XKYMMH Ta CTaHOBWIIN
1-100 MxM. 3a pesynsraramu TecTy, *ofeH 3 P3M He BusiBUB iHTiOyr04oi aii
Ha pict Gaxrepiit Amycolatopsis Lv 42-5 ta Lv 1-666 B konnentpanisx 10-100
MKM BITPOJIOBX 0-TH JIHIB KYJIbTHBYBaHHS.

MomudikoBanuii Meton BH3HaueHHs KoHmeHTpauii P3M e kopuchHum
IHCTpYMEHTOM JIJIsl pyTHHHOTO MOHITOPHHTY iX BMICTY Mij 4ac pocTty Oakrepiit
0e3 HeoOXiTHOCTI BUKOPHCTAHHS CIICIiali30BaHOTO aHATITHYHOTO O0JaTHAHHS.
B3aemomisi pigko3eMeNbHHX MeETamiB 3 OakTepisMH Mae 3HA4eHHS I IX
BHKOPHCTAHHS 3 METOI0 OTPHMAaHHS, PO3IilieHHs Ta ouncTKu P3M. Posyminas
X B3a€EMOIil CIpHsi€ PO3BUTKY HOBHX MaTepialiB Ta TEXHOJOTIH Ha OCHOBI
piIKO3eMeTbHUX METalliB, 3a0e3Medylourd HOBI MOXIHBOCTI Y PI3HUX Trairy3sx
€JICKTPOHIKH, MEJULIUHN Ta CHEPTETUKH.

Cmogencbka A.!, Mumanceka L2, Matiiinis H.", Makyx I'.!?

TEHOTUITYBAHHS TATUIOTPYIIU 4QA161 CEPEJ] OCIB 3
KJIIHIYHUMA O3HAKAMM JIMLE-JIOITATKOBOI M’SI30BOi
JIMCTPO®II (FSHD)

! JTvsi6cokuil nayionanvnuil ynieepcumem imeni Isana @panxa
eyn. I pyuwescokoeo, 4, m. Jlvsie, 79005, YVrpaina
HIMAL] «/leoleny
eyn. M. Maxcumosuuya, 7-2., m. JIvgie, 79031, Yxpaina
e-mail: smolenskajl1907@gmail.com

Smolenska A., Shymanska 1., Matiytsiv N., Makukh H. GENOTYPING
OF HAPLOGROUP 4QA161 IN INDIVIDUALS WITH CLINICAL SIGNS OF
FACIAL-SCAPULAR MUSCULAR DYSTROPHY (FSHD). Genotyping of
4QA161 in patients with facial-scapular muscular dystrophy is aimed at identi-
fying the connection between this haplogroup and the diseases. We used specific
PCR for testing with following DNA sequencing by the Sanger method. The
result of the study is the establishment of a high frequency of the haplogroup
4QA161 in FSHD.

JIuue-nonarkosa M’s30Ba auctpodis (FSHD) € ayroMmocHO-10MIHAHTHUM
3aXBOPIOBAHHAM, II0 CHPUYMHEHE IMOPYIISHHsAM KoHAeHcauii rera DUXA4,
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O1JIKOBHH MPOMYKT SIKOTO € TOKCUYHHM JIJIsI CKeJIETHUX M’si31B. JlaHa matosorist €
TpeTsI 3a MOIIUPEHICTIO (hopMa CriaAKOBOT MioOMii. 3aXBOPIOBaHHS PO3BUBAETHCS
BHACJIIJIOK 3MCHIIICHHS KUTBKOCTI TOBTOPiB D474, 1110 OB’ SI3yI0Th 3 IPUCYTHICTH
ramiorpynu 4qA161.

Mera pobOTH — MpOBECTH TeHOTUITyBaHHS ramiorpynu 4qA161 cepen
oci0 3 xriHigHIMH 03HakaMu FSHD.

Marepianom mis mocmimkerHs Oyna JHK oci6 3 cummromamu FSHD
ta IHK 310poBux 0cibd, oTprMaHa 3 JEHKOIUTIB epudepiifHOi KpOBI METOIOM
BUCONIOBaHHA. leHorunyBaHHs npoBonwin wmertopoMm IIJIP 3 mnomanbmium
aHasizoM B 2% arapo3HOMy Teji 3 BHKOPHCTAaHHSIM €HAOHYKJea3 PeCTPUKIi
Hpy 1881, Hpy188 Il Ta npsimuM cexBeHyBaHHSIM 32 CEeHrepoM, 3 BUKOPUCTaHHIM
Habopy BigDye Terminator v3.1. Ta kaninsgpHoro cekBeHaropa SeqStudio.

Y pe3ysbTari TeHOTUITYBaHHs BCTAHOBJICHO, 1110 Y 4/5 0¢i0 3 cuMnToMaMu
FSHD mnpucytHs ramnorpyna 4qA161, mo cranoButs 80%. [lommpenicts
JIaHOT TaIIorpynu cepes 300poBux ocib cranoButh 30% (3/10), o criBnagae 3
JaHUMH JliTeparypy. Baminaiito MeTomy MpoBOAMIM METOOM CEKBEHYBaHHS 3a
Cenrepom. [laauit MeTox € cienudigHUM Ta TOYHAM JJISI I€TEKIii TraruiorpyIm
4qA161. V onniei ocobu 3 xmiHivHUMH o3Hakamu FSHD nmanoi rammorpymnm
BUSIBJICHO HE OyJ10, III0 MOXKE BKa3yBaTH Ha iHIIY MPUYNHY 3aXBOPIOBAHHS.

Sl BHCHOBOK, BCTAHOBJICHO BHCOKY 4acToTy rarutorpymu 4qA161 (4/5,
80%) cepen oci6 3 oznakamu FSHD. Jlanuii MeTon € crieruiTHAM Ta TOYHUM
JUTSA AETEeKIii JaHOi raruIorpyIiu.

Co6euko C.-T."?, lllumancebka 1.2, Mariituis H.'2, Makyx I'.!?

PO3POBKA AJIbTEPHATHUBHOI METOJUKY BUSBJIEHHS
MVYTALII BRCAI 3819del

! Tvgiscokuti Hayionanvhuil ynieepcumem imeni leana @panka
syn. I pyuescokoeo, 4, m. Jlvsis, 79005, Vipaina
HI'ML] «Jleol eny
eyn. M. Maxcumosuua, 7-e., m. JIvgie, 79031, Yrpaina
e-mail: solomiiasobechko@gmail.com

Sobechko S.-T.!?, Shymanska 1.2, Matiytsiv N.'2, Makukh H.'? DE-
VELOPMENT OF AN ALTERNATIVE METHOD OF BRCA! 3819del MU-
TATION DETECTION. Breast cancer is the second most common malignant
disease with an incidence rate of more than 1.5 million new cases per year.
Mutations in the BRCAI gene cause a higher risk of developing breast cancer.
In the Ukrainian population, there are 8 major mutations, including BRCAI
¢.3819 3823delGTAAA (rs80357609). During this study was developed a meth-
od for PCR analyzing of BRCAI ¢.3819 3823del mutation and analyzing of 100
patients was performed.

Pak MoJOYHOI 3am03W € JpyruM 3a TOIIMPEHICTIO pakoM Ta
HAWMOIIMPEHIIIOW 3JIOSKICHOI IMyXJIMHOK Cepell JKIHOK 13 TOKa3HHKOM
3aXBOPIOBAHOCTI MOHA[ 1,5 MinbpliOHAa HOBHMX BUMAJIKIB Ha pik. MyTauii B reHi
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BRCAI cTBOPIOIOTH PU3UK PO3BUTKY PaKy MOJIOYHOI 3ay103H Y Billi 10 80 pokiB
y nonax 72% BuUnajkiB, a HasBHICTH MyTauii B BRCA2 — npubnuzHo y 69%
BunaakiB. /st paky sieyHukiB pusuk g0 80 pokiB craHoBuB 44% mis BRCAI
ta 17% st BRCA2. JocnimkeHo, o MyTallil B X TeHAX YCIaIKOBYIOThCS 32
ayTOCOMHO-/IOMiHAHTHAM THIIOM Ta MOXYTb IIPOSIBIISITHUCS Y KO)KHOMY ITOKOJiHH1
(Karoline B Kuchenbaecker, 2017). KpiM 115010, HasiBHICTb TATOTEHHUX MYyTaLlii
MOXYTb 30ULTBIIYBaTH PH3UK PO3BHTKY OHKO3aXBOPIOBAaHb IE€PEAMIXypOBOI
3anmo3u (Gorodetska I., 2019), mignuryrkoBoi 3amo3u, nuryHKy (Cavanagh H.,
2015) ta anemis @ankoni (Murthy P., 2019).

B yxpaiHCBKiif KOTOPTi BUAIISAIOTH 8§ MaYKOPHUX MyTAaIlii (XapaKTepHUX IS
kpain Cxignoi €spomn), a came B BRCAI ¢.5266dupC (p.Q1756fs), c.181T>G
(p-C61QG), c.68_69del (p.E23f), c.1961delA (p.Lys654Sefs), c.3752 3755GTCT
(p-Ser1253fs), ¢.3819 3823delGTAAA, c.4035del (p.Glul346fs) ta BRCA2
€.5946delT (p.Ser1982Argfs). Jlnst iX merekiii 3aCTOCOBYHOTh KOMEPIliHHHIA
Ha01p JUIs MOJIiMEepa3HOT JIAHITFOTOBOT peakIlii B pexkumi peanbHoro yacy (QPCR).

Mertoto pobotu Oyio po3poOUTH albTEpHATHBHY METOAMKY BHSIBICHHS
MakopHoi MmyTanii rena BRCAI ¢.3819 3823delGTAAA.

B mocnmigry rpyny ysivnum 100 mamieHTiB CKepOBaHUX UIS BUSBICHHS
MyTaniii B reHax BRCAI 1 BRCA2.

JHK Buainstm 3 neHKOIHTIB Iepu(epruIHOi KPOBI METOIOM BUCOTIOBAHHS.
Awmrmigikamiro nocmigoBaoctedt JIHK in vitro mpoBomwimm metomom ITJIP.
IponykTr amrutiikaiii aHami3yBaiud 3a IOMOMOTor0 enekTpodopesy y 10%
nomakpunamigaomy (ITAAT) remni, 3 ogaBaHHSIM OPOMHCTOTO €THIIIO.

B pesynsrari npoBeneHnX 10CiiKeHb OyI10 migiopaHo OJiroHyKICOTHAHI
mpaliMepr, cuHTe30BaHi ¢ipmoro «Genomed» ([ompmma), min Temreparypu
IUTaBJICHHSA TpaiiMepiB Oyllo HalamrToBaHy aMIUTi(iKaIiifHy ITOCITiTOBHICTB,
anani3 npoxykris I1JIP 3xilicHioBanu 3a momomorow enekrpodopesy y 10%
ITAAT 3 mogaBanHsM Opomuctoro eruaito. [Ipu anamizi 100 naimieHTiB He OyI0
BusiiieHo MyTanii ¢.3819 3823del B reni BRCAI.

B mnopanbniomy HeoOXiHO PO3pOOWTH alIbTEPHATUBHY METOIUKY JUIS
BUSBJICHHS IHIINX MaXOpPHUX MyTamniidl y redHi BRCAI Ta po3mmpuTa BUOIpKY
JUTA X aHAJTI3Y.

Tumenko Q.2 Mariituis H. 2, Tupkyc M. ', Makyx I'.!

YACTOTA TIATOT'EHHUX BAPIAHTIB I'EHA TPEM
CEPEJ] ITPAKTUYHO 3J0POBUX OCIb

! Haykosuii meduko-ecenemuunuii yeump «Jleol eny
eyn. Maxcumosuua, 72, m. Jlveis, 79058, Yrpaina
Ilvsiecoruil nayionansHull ynisepcumem imeni Isana Opanka
eyn. I pywescovrozo, 4, m. Jlvsis, 79005, Vkpaina
3TV «lnemumym cnaokosoi namonoeii HAMH Ykpainuy
e-mail: oksana.v.tyshchenko@gmail.com

Tyshchenko O., Matiytsiv N., Tyrkus M., Makukh H. FREQUENCY
OF PATHOGENIC CFTR GENE VARIANTS AMONG HEALTHY POPU-
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LATION OF UKRAINE. Cystic fibrosis is a common genetic disease, with a
frequency of 1:2500-4000 newborns. The frequency of cystic fibrosis alleles
among the healthy population was determined. A study was conducted on 1532
healthy individuals. Among them, 75 pathogenic variant carriers were found.
The frequency of the F508del (c.1521 1523delCTT) allele is 0.017, 2184insA
(c.2052_2053insA) - 0.0039, and N1303K (C.3909C>G) - 0.0013.

MyKkoBicupmo3 - e ayTOCOMHO-PEIIECHBHE TCHETHYHE 3aXBOPIOBAHHS,
CIpHYMHEHE MyTalisIiMH TeHa peryiIiropa TpaHcMeMOpaHHOTO — Oinka
mykoBicinosy (7PAM), sikuii BrumBae Ha (yHKIif0 OinKa iOHHOTO KaHaly,
PO3TaIIOBaHOTO Ha alliKaJIbHIH MeMOpaHi EIiTeNi0 Ta TPAHCTIOPTYE 10HH XJIIOPUILY
B KIiTuHU Ta 3 HuX. ['en TPEM cknagaeThbes 3 27 €K30HIB, 1110 0Xomnroe 230 T.I.H.,
po3TaIoBaHUH Ha JOBrOMY Iutedi 7 XxpoMocomu. Ha choromHinHii 1eHpb BioMo
monay 2000 Bapiantis rena TPHM, 3 Hux moHaa 700 BBaXXarOThCS TATOTCHHUMH
1 iX gacToTa Bapilo€ B Pi3HUX IOIMYIAIIAX Ta €THIYHUX Tpymax. MyKoBicnumo3
€ HaWIONIMPEHIINM TeHEeTHYHNM 3aXBOPIOBAHHIM €BPOIEHCHKOTO HAaCEIEHHS,
mo Bpaxae 1:2500 noBoHapomxenux (Uwe W. Fass 2014). Bapiaat F508del
(c.1521 1523delCTT) € HaitqacTimmM BapiaHTOM, IO BiJIIOBIAE 32 PO3BUTOK
3aXBOPIOBaHHSI.

JHK Buninsnm 3 nefikonnTis neprdeprnaHoi KpoBi METOI0M BHCOTIOBAHHS.
Awmmriikanito mocnigoBHocte#t JJHK in vitro mpoommmu metomom [1JIP
3 TOAAJBLIMM PECTPUKIIHHMM aHaJTi30M 3a JOIOMOTOI0 cIenn(iqHUX
ennonykieas (Thermo scientific, CILIA). [Ipoxykru amrmtidikanii i pecTpukiii
aHaJi3yBalk 3a OMOMOTO0 enekrpodopesy v 2% arapozHomy reimi abo y 8%
TOJTiaKpHaMiTHOMY Telli, 3 JoaBaHHsIM OPOMHCTOTO €THIIIO.

I'pymy nocniny cknmanu 1532 3m0poBux 0coOH 3 pi3HUX peTioHIB YKpaiHn
Big 0 1o 57 pokiB, sIKi 3BEpHYJIHCS [UIS ITPOBEICHHS T€HETHYHOTO aHaNi3y 1 He
MaJli Kjacu4yHoro (eHotury MmykoBicummody. Cepen rpymu Oyino BHSBIEHO
75 HociiB maroreHHuX BapiaHTiB reHa 7PHM. Otxe, 4acToTa HOCIiHCTBa
MaTOTeHHMX BapiaHTiB MyKoBiciuao3y ckianae 1:20. Byma BctanoBieHa qacTora
anemo F508del (c.1521 1523delCTT) 0,017. Jpyrum Ta TpeTiM 3a 4acTOTOIO
HocilictBa € BapiaHTH 2184insA (c.2052 2053insA) - 0,0039 ta NI1303K
(C.3909C>G) - 0,0013, mo B cymi ckiagae 0,02. bazyrounce Ha manux ECFSPR
(€BponEHCHKOr0 peecTpy MYKOBICIHI03Y) BCTAHOBICHO, IO CYMapHO YacTKa
IIMX MATOTEHHHX BapiaHTIB cepel] XBOPHX Ha MYKOBICIINI03 3 YKpaiHM CKiajae
70,1%. 3rigHO 3 JaHUMH CKPHHIHTY HOBOHAPOUKEHMX Ha MYKOBICIHIO3 3a
ToTIepeIHl POKM YacTOTa BHUSBICHHS HOBOHAPOUKEHHX 3 MYKOBICIIH030M
BapitoBasia Big 1:5900 mo 1:7800, mo Bka3zye Ha YacTOTy T'eTEPO3UTOTHOTO
HociiicTBa B Mexax 1:38 — 1:44. Bapidi BUIIly 4acTOTy BUSBIICHHS MaTOTCHHUX
BapiaHTIB y OCIIUKyBaHii BUOIpIi MOXKHA TOSICHUTH HAsBHICTIO B Hilf OUIBIION
YaCTKH NMPEACTaBHUKIB POJMH Nalli€HTIB 3 MyKoBicuumo3om. [Ipumyckaemo, mo
caMe BOHH 4YacTillle 3BEpPTAIOTHCS /U MPOBEACHHS T'€HETHYHOTO TECTYBaHHS



-170 - “Monogb i noctyn Gionorii”, JibeiB, 18—20 kBiTHA 2024 p.

rena TPEM. ]Ins oTpuMaHHS MOJATKOBUX JaHUX, NOIITBHAM € BHU3HAUCHHSI
YaCTOTH T€TEPO3UTOTHOTO HOCIIiCTBA y 3araibHil BUOIpIi HOBOHAPOIKEHHX Ta/
a00 TOHOPIB KPOBI.

AHai3 po3MOBCIOKEHOCTI KIIFOYOBUX ITATOTCHHUX BapiaHTIB, 30Kpema
F508del (c.1521 1523delCTT), Takox crpusic rapMOHi3alii 3 Mi>KHapOIHUMHU
JAHUMH, JTO3BOJISIIOYM PO3pOOIIATH TI00ANIbHI CTparerii JIikyBaHHS MAlli€HTIB 3
MYKOBICI[HJIO30M.

Xuniapuyk O., Poman 1., 'pomuxo O., @egopenxo B.

CKPUHIHI' AHTAPKTUYHUX AKTUHOMILIETIB 3 ITOTEHLIIMHUMU
OITOCTUMYJIIOBAJIBHUMU BIIACTUBOCTAMU

Jlvsiscokutl nayionansHull ynieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: Oleksandr.khylchuk@lnu.edu.ua

Khylchuk O., Roman I., Gromyko O., Fedorenko V. SCREENING
OF ANTARCTIC ACTINOMYCETES WITH POTENTIAL PHYTO-STIMU-
LATING PROPERTIES. One hundred isolates of actinomycetes isolated from
the rhizosphere of Deschampsia antarctica (Antarctica) were used in this study.
The taxonomic position was determined by analysing the nucleotide sequence of
the 16s rRNA gene. The PCR products were sequenced by the Sanger method.
Among the studied isolates, producers of siderophores affiliated to Fe, Cu, Ni,
Zinc or Mn were identified. In addition, 21% of the isolates solubilized insoluble
forms of P, and Zn. Also, 13 isolates combined the ability to produce sidero-
phores, as well as solubilized insoluble forms of Zn and P. The selected strains
will become the basis for studying the role of Antarctic actinomycetes on plants
under cold stress.

AKTHHOMIIIETH € BaXJIMBOIO YaCTHHOIO pPH30C(HEpHOro Mikpodiomy.
31aTHICTE CUHTE3YBaTH (DITOrOPMOHHM Ta MOKPAIIyBaTH MiHEpalbHE >KHBICHHS
POCIHH HO3BOJISIE PO3MVIANATH IX SK MOTEHIHHUX (iTocTUMymsaTopiB. OmHUM
3 BUKIHMKIB Ha TEpHUTOpii YKpaiHM CTaJX pi3Ki 3HIKEHHS TeMIeparypH,
0COONMMBO y BECHSHHWH mepioa. BUKopuCTaHHA aHTapKTHYHHUX OakTepiil s
3aXHUCTy POCIHH Bif cTpecy € 00’€KTOM 3alliKaBieHHS B Cy4acHill HayKOBii
crineHOTI. 1Ii MiKpoOpraHi3Mu BUSBIISIOTh YHIKAIbHI aJanTaiiiHi BIaCTUBOCTI
JI0 eKCTpeMallbHUX YMOB aHTapKTHYHOTO CEpelOBHINA, SKIi MOXYTb OyTH
KOPUCHAMH Y PpO3pOOJICHHI MIKpOOHMX OlompemnapaTiB Ui MiABHIICHHS
CTIMKOCTI CLTLCHKOTOCIIONAPCHKUX POCIHH 10 X0J10710Boro crpecy (Rihan et al.,
2017).

Y poOOTi BHKOPHUCTAHO CTO 130JIATIB AKTHHOMIIICTIB, OTPHMAaHUX 3
Komexkuii KyapTyp MiKpOOPTaHi3MiB—IIPOXYLEHTIB aHTHOIOTHKIB JIbBIBCHKOTO
HAI[IOHABHOTO YHiBepcuTeTy iMmeHi IBana ®panka, ski Oymm BuAileHi 3
pusocdepu Deschampsia antarctica (octpis ['aniame3, AHTapKTHKa). 3MaTHICTH
coirobimizyBatn Hepo3unHHI ¢Gopmu Dochopy Ta LmHKY BH3Ha"amm Ha
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MiHiManbHOMY cepenoumli 3 nofasannsam Ca (PO,), (Tirry etal., 2018) a6o ZnO
(Bhakat et al., 2021). IIponykyBaHHs cuaepodopiB BU3HAYAIH 3@ JOTIOMOTOIO
MoAM(IKOBAaHOTO METONYy 3 BUKOPHCTaHHSAM chrome azurol S merony Ta HOHIB
®epymy, Hikemo, Kynpymy Manrany um Iuaky (Milagres et al., 1999).
TakcoHOMIYHE TOJIOKEHHSI TPHUPOJHMX 130JTIB BH3HA4YalM 32 aHAJi30M
HykneotnaHoi mocmigoBHocTi reHy 16s pPHK. Orpumani IIJIP npomyxrn
cekBeHyBaJH MeTonoM CeHrepa.

Cepen  HOCHIIKYBaHHX  130JIATIB  iACHTU(IKOBAHO  MPOIYIICHTIB
cunepodopis adinerux g0 Depymy (15 %), Kynpymy (55%), Hikemro (47%),
Hunaky (47%) un Manrany (51%). Takox, 21 % i3omsTiB comro0ini3yBann
Hepo3unHHI (opmu Docdopy, a 34 % — Hunky. Kpim Toro, 13 i3omsris
MOE/IHYBANN 3JIATHICTh MPONYyKyBaTH cuaepodopu, siki Oynu adinabHi 10 BCix
JOCII/PKYBaHUX METaJiB, a TAKOXK CONIOOUTI3yBasin Hepo3unHHI Gopmu LuHKy
ta ®ocdopy. Lli i3omatu 3a pesynpratamu aHamizy reny 16s pPHK nanexarsb
o poxay Streptomyces Ta OyayTh 3ajlisiHI y BHBYCHHI IXHBOTO BIUIMBY Ha
MOPO30CTIHKICTh pociuH. [IpoJoBKeHHS! IUX JOCIiKEHb J03BOJIUThH OLIHUTH
TIEPCIIEKTUBH BUKOPUCTAHHS AHTAPKTUYHUX AKTHHOMILETIB SIK CTUMYJSTOPIB
POCTY POCIIHH 3a HOPMAJILHHUX Ta TPAHC(OPMOBAHUX YMOB CEpPEIOBUINA, B TOMY
YuCIIi 32 [i1 TOHIKEHUX TeMIepaTyp.

Heayask B.-M.1, Kouwia O.!, Jly:keubkuii A.2, ®exopenko B.!, Ocram B.!,

JIOCJIIJKEHHS BIUIUBY RPSL-MYTAILIA
HA ACIIEKTHU ®I3I0JIOTIi TA CHELIAJII30OBAHOI'O METABOJII3MY
STREPTOMYCES ALBIDOFLAVUS J1074

UTvsi6cokutl Hayionanvruil ynieepcumem imeni leana @panka
eyn. I pyuescorozo, 4, m. Jlvsis, 79005, Vkpaina
2Caapnanoceruil ynieepcumem, m. Caapoproxen, 66123, Himeuuuna
e-mail: vasylyna-marta.tseduliak@/Inu.edu.ua

Tseduliak V.-M., Koshla O., Luzhetskyy A., Ostash B., Fedorenko V.
STUDY OF THE INFLUENCE OF RPSL MUTATIONS ON ASPECTS OF
THE PHYSIOLOGY AND SPECIALIZED METABOLISM OF STREPTO-
MYCES ALBIDOFLAVUS J1074. The well-known antibiotic-producing ge-
nus Streptomyces remains a rich source of bioactive compound diversity. The
introduction of point mutations in the rpsL gene for ribosomal protein S12 is
one of the tools that has shown great potential for manipulating the specialized
metabolism of these bacteria by altering the machinery of fundamental cellular
processes. The example of S. albidoflavus J1074 shows the promising pleiotro-
pic effect of point mutations in the 7psL gene on the properties of primary and
specialized metabolism.

Baxko mepeoriHNTH BHECOK AaHTHOIOTHMKIB B YCIIXM MEIWUIMHHA 3a
ocraHHe cropiuus. OJHAaK MeHIIEe HDXK 4Yepe3 CTO POKIB 3 MOMEHTY BIAKPHUTTS
AHTHOIOTHKIB CHCTEMa OXOPOHHU 3I0pPOB’S 3ITKHyJacs 3 HEOyBaJIOK KPH30I0:
6arato 3BHYHUX NPOTUMIKPOOHHMX MpernapariB BTPaTHIIM CBOI €(EeKTHBHICTB.
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CTiliKiCTh MIKPOOPIaHi3MiB IO aHTUOIOTHKIB — OZIHA 3 HAMOIBIINX TI00ATBHUX
3arpo3 AJIs 3M0pOB’s JIIONCTBA. ToMy HaJ3BHUYAIHO aKTyaJbHUM € MOIIYK HOBUX
aHTUOIOTHUKIB Ta BAOCKOHAJICHHS HAsIBHUX MPEMapariB.

CrpenrToMmilieTd — BiZJOMi NMPOXYLEHTH OaraTbox OiOJOTiYHO aKTUBHHX
pPEUYOBHH, TpOTe iXHIH MOTEHIia]d 3alUIIaeTbcs HE [0 KIHIST PO3KPHTHM.
IneHTH}iKAisS cepen CHOHTAaHHUX MYTAaHTIB 3a T€HOM PHOOCOMHOTO Oiika
S12 mramiB i3 TOKpameHOK MPOAYKINE CIENiaTi30BaHUX MeTaboiTiB
JO3BOJIMJIA PO3BHHYTH BIHOCHO TPOCTHH 1 Ii€BHH METOA TOKPAICHHS
MPONYUEHTIB — «pubocomHy imkeHepito» (Ochi, 2007). Llei miaxin
BHKOPHUCTAHO 1 11 KOHCTPYIOBaHHS Kosiekuii MyTaHTiB S. albidoflavus, mmpoxo
BUKOPUCTOBYBaHOTO ToCIoAaps Juist ekcrpecii dyxopiguux rediB (Lopatniuk,
2019). OnHak MexaHi3M BIUIMBY TOYKOBHMX MyTamid B reHi S12 sik Ha mporuecu
OiocuHTE3y OlNKa, TaK 1 Ha HIII IPOLECH B KIITHHI, 30KpeMa HIISIXH 010CHHTE3y
Creiayli3oBaHUX MeTa0OoMiTiB, 3aJHMIIAIOThCS Majlo3po3yMuuM. MeToro mi€l
pobOTH € NOCIIKEHHS MHOKMHHUX €(EKTIB TPbOX TOYKOBUX 7psL-MyTarii
(K88E, K88R, R94G) Ha xutrteBi nokasuuku S. albidoflavus Ta Hioro 31aTHICTE
JI0 TIPOIYKIIii aHTHOIOTHKIB.

OTtpuMaHi pe3ynbTaTH BKa3yloTh Ha 3MiHEHY MOP(QOIIOTIIO Ta 3MEHILICHY
KUTBKiCTh criopoHOCHUX Ti mTamiB S. albidoflavus K8SE ta K88R, mopiBHAHO
31 mramamu SAM2 (maukuii Tum) Ta R94G. V Beix mTamiB croctepiraroTbes
mofiOHI piBHI HAKOMMYEHHS OLIKa Ta KUIBKOCTI KOJIOHIEYTBOPIOBAIBHUX
omuHUIB. Kpim Toro, piBeHs BropuHHOTO MeceHmkepa c-di-GMP, xirogoBoro
peryssiTopa MPOAYKINI CIHEIiadi3oBaHUX METa0OMITIB, MOMITHO HIKYUH Yy
myrtanta K88R. Bci MyTanTH MatoTh 3HMKEHI piBHI eKCIIpecii reHiB JJisi CHHTE3Y
c-di-GMP. Beranosneno, mo K88E i R94G npoaykytoTs B cepeqHboMy Oisblie
crienianizoBaHux Merabonitie, Hbk SAM2 i K88R, mo Oyno minTBepimkeHO
6iorectamu Ta BEPX-MC ananizom eKCTpakTiB.

OTKe, CKOHCTPYHOBaHI 7psL-MyTaHTH IEMOHCTPYIOTh YiTKi MOpQOIIOTiuHi
BiJ]MIHHOCTI pa3oM i3 3MiHEeHUM piBHEM OiocHHTE3y aHTHO10THKIB. Takox Briepiie
BHSBJICHO, III0 MyTAIlil B TeéHaX pUOOCOMHHUX OLIKIB ITOB’sI3aHi 31 3MiHAMU PiBHA
BTOpHHHOTO MeceHmkepa c-di-GMP, mo cBiqunuTe Hpo MICHOTPOIHI epeKTH
MyTaliil, MeXaHi3MH SIKHX III¢ HaJIe)KUTh TOCIiIUTH.

uéyanka C.', Yopua JI.2.,, Toay6 H..
[OIIMPEHICTD ITOJIIMOP®I3MY I'EHA PAI-I 4G/5G
CEPE/I ’)KIHOK 3 HEBUHOIIIYBAHHSM BAT'TTHOCTI

! Tvgiscokuti nayionanvnuil ynieepcumem imeni leana @panka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina
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e-mail: SOFIIA. TSYBULKA@Inu.edu.ua

Tsybulka S., Chorna L., Holub N. PREVALENCE OF PAI-I 4G/5G
GENE POLYMORPHISM AMONG WOMEN WITH MISCARRIAGE. The
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aim of the study was to investigate a possible association between plasminogen
activator inhibitor type 1 (PAI-1) 4G/5G polymorphisms with risk of miscar-
riage. It was established that 5G5G genotype of the PAI-I gene has a protective
effect and significantly reduces the risk of miscarriage. The women carriers of
4G5G genotype have the 2-fold increase risk of miscarriage. Obtained results
can be used to determine the genetic risk of miscarriage and to prevention of
reproductive losses.

3rigHO 3 JAHUMH STIi IeMiOTOT19HIX IO CITPKeHb, 9aCTOTa HEBUHOITYBAaHHS
BaritHocTi (HB) cxmagae 5-20%, a y 6nu3pko 2-5% >KIHOK PerpogyKTHBHOTO
BiKy JiarHOCTYIOTh 3BMYHE HEBHHOIIyBaHHS BaritHocti (3HB). ¥V 3nauniit
KinmpkocTi BunankiB (30-40%) mpUYMHA MHMOBUIBHOTO 3aBMHUPAHHS ILIOLY
3aJIMIIAI0THCS He3 SICOBAHMUMH, 1110 BKa3y€e Ha aKTyallbHICTh HOIIYKY JOIAaTKOBUX
(hakTopiB pU3UKY, 3adiTHUX y eTionoriro HB.

3HayHa KUIBKICTh KOMIOHEHTIB KOArysLiHHOTO Kackaxy NpsMo abo
OIOCEPEKOBAHO BIUIMBAIOTE HA MEXaHI3MH IMIUIaHTamii emOpioHa, iHBas3ii
TpodobiiacTa, TUTAlleHTallii, pOCTy Ta PO3BUTKY Iutoga. B mporeci iHBa3ii
TpodobiiacTa aKTUBHY ydacTh OepyTb (akrtopum pocty Ta cucrema PAI-1
(iHTiOiTOp aKTHBaTOpa IUIa3MiHOTeHa THITY [), SKi TICHO B3a€MOIIOB’s3aHi
Mix co00r0. PAI-1 € KIFOYOBHM perynsiTopoM (BiOPHHONITHYHOI CHUCTEMH,
sika 3a0e3redye po3urHEHHs (iOpMHOBHUX BOJOKOH Ta 3armodirac HaaMipHOMY
TpomboyTBOpenHto. [lomimopdism 4G/5G iHcepuis/nenenis ryaHiHy BIUIMBa€e
Ha peTyiAlito ekcrpecii reHa PAI-/ 1 Beme Mo 3pOCTaHHA WOTO CHHTE3y. B
eKCIIEpUMEHTAX in Vitro ToKa3aHo, o 4G anenb NpOAYKYeE Y IIiCTh pa3iB Oinbie
mRNA, =ik 5G anens, npu 1pomy pierb PAI-1 y HociiB 4G/4G reHotuiy €
BUIIMM NpHONIM3HO Ha 25%. Metoto poOoTi Oya0 BCTAHOBUTH MOLIMPEHICTH
noiMopdismy rena PAI-I 4G/5G cepen KIHOK 3 HEBUHOIIYBaHHSM BariTHOCTI.
JocmimkeHHs cripssMOBaHe Ha BCTAHOBJICHHS MOXKITUBOI acomiarlii MK pi3HUMH
reHotunamu reHa PA/-I ta puzukom HB.

VY nmocmimkeHHI B3SUIM y4dacTh 35 KIHOK, y SKHX B aHamMHe3l Oyrmo IBi
Ta OUTBIIE BTPaTH BAariTHOCTI Ta 45 XIHOK, SKi HApOMWIM OBOX 1 OlmbIe
3mopoBux mitedt. JITHK Bupinsmm 3 nefikonuTiB nepudepiiHoi KpoBi METOIOM
BHCOIOBaHHA. Ha momanpImmx eramax DOCHTIHKEHHS MPOBOAMIH aMILTi(iKaito
mocnigoBHoctedt JJHK metomom ITJIP Ta 3acToCOBYBaIM METO PECTPHUKIIIHOTO
aHaizy.

B pesynbrari MpoBENEHOTO JOCTIDKEHHS BCTAHOBJICHO, IO TLIBKU
8% >xinok 3 HB Oymu Hocismu renoruny 5G5G 'y mnopiBHsHHI 3 27% oci0
KOHTPOJIBbHOI Tpynu. BeTaHOBIEHO, O Y KOHTPOJBHIN IPyMi XIHOK T'€HOTHII
5G5G 3ycrpiuaBcs CTaTHCTHYHO BIpOTiAHO HacTillle, HIX Yy TPyHi >KIHOK 3
HB (P=0,03), mo Bka3ye Ha 3HIKEHHS pu3uKy HB y HOCIiB maHOTO TeHOTHITY,
TOOTO Ha HOTO MPOTEKTUBHUH eekT. [erepo3urornuii renorun 4G5G BUABISIN
yacrime y rpymi xiHok 3 HB, Hix y rpymni koHTpoio - 63% Ha npotusary 43%,
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BIZMOBIZHO. BCTaHOBIICHO, 1[0 HASBHICTH y KIHKK reHOTHIY 4G5G BIpOrigHO
nigBuiye pusuk HB y 2 pasu (P=0,05). HocisiMM rOMO3UTOTHOTO TE€HOTHILY
4G4G 6yau 29% sxinok 3 HB ta 30% »xiHOK KOHTpONBHOI rpynu. YacroTa anens
4G Oyna Bumioro cepen xiHok 3 HB i ckiana 60% mportu 52% y rpyIii KOHTPOIIO,
OJIHAK BIIMIHHICTh HE JOCAINIA PiBHS CTATUCTUYHOI BIPOTITHOCTI.

Takum 4rHOM, HaMU OYJI0 BCTAHOBJICHO, 110 TeHOTHI S G5 G reHa PAI-I Mae
MIPOTEKTUBHUM e()eKT Ta BIpOTiAHO 3HMKYE PHU3UK HEBUHOIIYBAaHHS BariTHOCTI.
HasiBHicTb y xiHku renoruny 4G5G ninsuinye pusuk HB y 2 pasu. Otpumani
HaMH J1aHl MOXKYTb OyTH BUKOPHUCTaHI y BU3HAUCHHI PiBHS TEHETHYHOTO PU3UKY
HB ta po3po6ui epekTHBHOT NPOGhiIaKTHKN PENPOAYKTUBHUX BTPAT.

IMImureansceka C.2, 3oroa 0.2, Mariiiuis H.!, Illaxaii O.2
[IUTOTEHETUYHI [IEPEBYJIOBU ITPH PI3HUX ®OPMAX JIEMKEMIIA
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Shmyhelska S.. Zotova O., Matiytsiv N., Shalai O. CYTOGENETIC
REARRANGEMENTS IN VARIOUS FORMS OF LEUKEMIA. Genetic
changes that contribute to malignant transformation include aberrant expression
of oncogenes and loss of function of tumor suppressor genes. The cell in which
leukemic transformation occurs can be a lymphoid progenitor, a myeloid pro-
genitor, or a pluripotent hematopoietic stem cell capable of differentiating into
both myeloid and lymphoid cells. The aimed of the work was to determine the
cytogenetic rearrangements of leukemic cells in patients with various variants of
leukemia, and to find out their clinical and biological significance. The results
confirmed the presence of translocations that cause the development of a certain
variant of leukemia.

Jlefikemii — rereporeHHa Tpyna 3JI0SKICHUX 3aXBOPIOBaHb CHCTEMH
reMoroe3y 3 TIIEpBHHHOIO JIOKAJi3alli€lo B KICTKOBOMY MO3Ky. Jlefikemis
PO3BHBA€ETHCS 13 OAHOTO KJIOHA KPOBOTBOPHUX KITHH, IO MiJJaJIUCS
TeHeTHYHiN MyTarii. JlelikeMii MOMUIAIOTE Ha ToCcTpi Ta XpoHiuHi. CyOcTparom
ITYXJIMH TIPY TOCTPiH JIelikeMil € OyacTHI KIIITHHY, IPU XPOHIYHINA — N03piBatodi
Ta Mop¢oioriyHo 3pini eneMeHTH. O3HAKOIO XPOHIYHOI Mi€JoigHOT Jerkemil
(XMJI) € tpancmokamis t(9;22)(q34;ql1), sika TpPU3BOAWTH IO TeHeparil
¢inanensoiiicekoi  xpomocomu  (Ph), der(22)t(9;22)(q34;q11). Bracmimox
nepeOy10BH yTBOpIOEThCsT  XuMepHUid reH BCR-ABL. Tpancnoxaris t(8;21)
(922;q22) — 30asaHcoBaHa TpaHCJIOKalis TPH TOCTPIH MieNOITHIA JeiKkeMil
(I'MJI). Bona acomnitioBana 3 reHoM 31muTTss RUNXI-RUNXITI (panime BizoMuit
sk AMLI-ETO). 3mmatuii e RUNXI-RUNXITI xonye XxuMepHHH OUITOK, SIKUH
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eKCIIPECYEThCsl B JICHKEMIYHMX KIiTHHaX. locrpi simdobracTHi leikemil
MOAUIAIOTH Ha 2 TUIU: B-kiaiTuHHOTO Ta T- KIITHHHOTO NOXOKEeHHs. Hali0libm
3HAUYIIMMH T€HETUYHHMHU JIarHOCTHYHUMH Ta MPOTHOCTHYHUMH (haKTOpamu
B-ALL y nopocnux i gireii €: %(9;22)(q34;q11.2); BCR-ABLI.

Mertoro poGoTH Oys10 BH3HAUUTH y XBOPUX Ha Pi3HI BapiaHTH JeHKeMiit
LUTOTCHETHYHI NepeOydoBH JISHKEMIYHUX KIITHH Ta 3°sICyBaTh iX KIIHIKO-
OiosioriyHe 3HAYCHHS. Y TOCIIKEHHI MU POBEITH LIMTOTCHETHYHE A0 CJI1IPKSHHS
KJIITUH KiCTKOBOTO MO3KY Ta/ab0 nepudepiitnoi kposi y 20 xBopux Ha XMJI, 5
xBopux Ha I'MJI Ta 5 xBopux Ha I'JIJI. Mu nnpoBenu cTraHapTHE HUTOI€HETUYHE
JOCTI/DKCHHsT (KapioTHIyBaHHs) Ta (MIyOpeCUEHTHY TiOpuau3aiiiio in situ
(FISH) 3rimHo 3aTBepaKkeHUX MeToArK. KapioTurl onicasny BiZIlIOBITHO 10 BUMOT
International System for Human Cytogenetic Nomenclature (ISCN, 2016).

Cepen 20 xBopux Ha XMJI Ttpancmokamito t(9;22)(q34;ql1) Oymo
BUABJICHO y 14 oci6. Y 3 maii€eHTiB BCTAHOBJICHO HAsBHICTh KOMILJICKCHHX
TPaHCIIOKAIIiH 3a y4acTro TphoX XpoMocoM — 1(9;22;19)(q34;q11;q13), t(9;22;13)
(q34;q11;p13) Ta t(9;22;17)(q34;q11;p12). Takox y 2 xBopHuX BUABIEHO t(9;22)
(q34;q11) Ta momarkoBi anomaimii — del(20)(q13) ta der(17;18)(q10;q10).
HasBaicTth Tpancnokauii £(9;22)(q34;q11) Ta KOMIUIEKCHUX TpaHCIOKaLii Oys10
HiATBepILKEHO 3a noroMororo Metony FISH, a came BusiBIEHO XMMEpHUH reH
BCR-ABL. Otxe y 19 3 20 xBopux Oys10 BUSBICHO TPAHCIIOKALLIO, 1110 OB’ si3aHa
3 XMJI. ¥V 2 xBopux Ha I'MJI BusiBneno tpancnokauito t(8;21)(q22;q22), sxa
€ mapkepoMm Juist M2 Bapianty I'MJI. HasiBricTh Tpancnokanii t(8;21)(q22;q22)
Oyno miaTBeppKeHo 3a gonoMoroto Metoay FISH, a came BusiBieHO XumepHHI
ren RUNXI-RUNXITI. 1lle B omHoro xBoporo Ha ['MJI BHSBJICHO iHBEPCIiKO
inv(15)(p15;q22). Ulomo TJIJI, To y xBopux BusiBieHo t(9;22)(q34;ql11), mio
CBIIYMTH MPO HasiBHICTh XuMepHoro rena BCR-ABL. B opHoro matieHra Oymu
BiZICYTHI NpWIaTHI [UIsl aHali3y MeTadasHi MJIaCTHHKH, TOMY MPOBEICHO JIUILE
nocnimpkenns: FISH, sike He miaTBepAnIo HasiBHICTh XumepHoro rena BCR-ABL.

Y npoBeeHOMYy HaMH TOCITI/PKEHHI MU BUSIBUIIH HASIBHICTD TPAHCIOKAIIIH
t(9;22)(q34;q11) Ta /abo rena BCR-ABL mo Bianosimae XMJI. Ilpu I'MIJI
BUSIBIICHO TpaHciokaito t(8;21)(q22;q22) ra/ado ren RUNXI-RUNXITI. Takox
npu ['JIJI BusineHo Tpaucnokaiiro t(9;22)(q34;q11.2) ta /abo ren BCR-ABLI.

HInak 1OQ., Ocram b., Measnuk C., [laBJik 5.,
Benecki M., KoroBcbka M.

I'EHU ITIOJIKETUCHUHTAS ITEPILIOI'O TA TPETHOI'O TUIIIB JJIA
[MPOJIVKILIT KOPOTKUX KAPBOHOBUX KUCJIOT
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Shpak Y., Ostash B., Melnyk S., Wenecki M., Pawlik J., Kotowska M.
CONSTRUCTION OF VECTORS FOR THE STUDY OF PKS FUNCTION-
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ING AND PRODUCT DETECTION. Polyketide synthases are a group of en-
zymes that synthesize by repetitive condensation of carboxylic acids. PKS are
divided into three groups, which differ in their functional properties and struc-
ture. The first group of polyketide synthases (PKS I) is a large multifunctional
complex consisting of the main catalytic domains such as: acyltransferases (AT),
ketosynthase (KS), carrier protein (ACP) and thioesterase (TE). These domains
are used in each PKS and may differ in their location. [f PKS I is a large and com-
plex enzymatic chain, PKS III is smaller in size and is an independent enzyme
that forms homodimers. Each monomer has a single active site that catalyzes ini-
tiation, elongation, and cyclization reactions to form polyketide products. PKSs
are excellent objects for study because of their structure, diversity, and simple
genetic manipulation. And to investigate the properties of PKS I and PKS III, we
used the genes of lucensomycin (Lcm) and limocrocin. We also created plasmids
for the expression of genes that we are interested in.

Honiketuncuarasu (I[IKC) - me rpyma QepMeHTIB, sKi CHHTE3YIOTh
IUISIXOM ~ TOBTOPIOBAJNbHOT  KOoHAeHcamii  kapOoHoBmx  kuciorT.  [IKC
MOJUITIOTECS. Ha TPH TPYNIH, SKi BIAPI3HAIOTECA CBOIMH (DyHKIIOHATEHIMH
BJIACTHUBOCTAMHU 1 cTpykTyporo. [lepma rpyma momiketuncuaras (IIKC 1) e
BEJIMKUM 0araTto(yHKIiOHATbHIM KOMIUIEKCOM, SIKMH CKIIaJa€ThCs 3 TOMIOBHUX
KaTaNITHIHUX JOMCHIB TaKWX SK: aruiTpaHcdepasd, KETOCHMHTa3H, Oiika-
HOCis Ta TioecTepa3u. CyOcTparu CrOYaTKy ITOBHHHI OYTH aKTHBOBAHI MIUITXOM
nepeHeceHHs 10 ACP 3a mormomoroto aktuBHOCTI AT. Tpu BUIIE 3raganux JOMEHH
€ npucytHiMu y koxxaomy Buai [IKC i MOXYTh BHKOPHCTOBYBATH MaJIOHIJ-
KoA a6o mermnmanonin-KoA, sk iHimiarop CHHTE3y, ajie MONIKEeTHICHHTA3HI
cyoctparu MOXyTh BinpisHATucS KinbkicTio. [IKC III Tumy € camocTtiiHUMH
depMeHTaMu, SIKi yTBOPIOIOTh TOMOJMMEpPH. IX €IMHMH aKTUBHHH LEHTp y
KOXXHOMY MOHOMEpi KaTalli3ye peakilii IOIOBKECHHS Ta IUKII3aIlil 3 yTBOPESHHIM
MONKeTHHUX TponykTiB. Heszpaxkaroum Ha mosomni mpocty Oymory ITKC III,
BOHH TPOXYKYIOTh IIMPOKUH CHEKTP CHOJNYK, @ TAKOK BUKOPHCTOBYIOTHCS LIS
CHHTE3y HOBHUX MOJICKYJ depe3 iX MIPOKY CyOCTpaTHY CIICIU(IIHICTb.

Mu mpoemn mocmimkenHs moxo mpoxykmii [MIKC tumis 1 rta III,
BHKOPHCTOBYIOUHM TeH JrorneH3oMminuHy (LcmA), skuil 3HaXOIUThCS B TEHOMI
Streptomyces cyanogenus. O4ikyBaHUH TPOLYKT CHHTE3Y - BaJIEpOBa KHCJIOTA. M
PO3III AT Pi3HI NUISIXY BUBUIBHEHHS i€l CIIONYKH, BKJIIOYAIOYH CITOHTAHHUH
mporec abo Tiapomi3, Karaiai3oBaHUi OiTKOM abo moMeHOM Tioectepaszm. s
IIOTO MM CKOHCTPYIOBAJIM BEKTOPH, SIKi JO3BOJSIM TOCII/UKYBAaTH OYiKyBaHY
BHUXimHY crmonmyKy. i BeKTOpW BKITIOUAIH:BEKTOp JIMIIE UL eKcrpecii Oinka
LcmA; BexTOD, B skoMy 0110k LemA OyB 31uTHIE 3 TOMEHOM TioecTepasH; BEKTOp,
B sikoMy Oimok LemA ta 6inok tioectepasu Tumy 11 ScoT Oymu excrpecoBaHi 3
JTBOX PI3HUX TUIa3Mi.

[Micnst cTBOopeHHS TmIa3Minu Oyiy BBeACHI B mTaM Streptomyces albus
J1074 nns momambimoro AOCTiKEHHS. SIK 3a3Hadanocs paHilie, MH TaKOX



leHeTuka Ta BioTexHonoris -177 -
nocmimpkyBanu [TIKC tuny III, BukopucroByroun kiactep JimMokpouuHy. s
aHali3y IOro Kiactepa Oyiao BuOpaHo renum: MS878 21540, M878 21530,
M878 21545. 1li reHu BIiANMOBINAIOTH 32 KOOYBaHHS aumiITpaHcdepasH,
AIWINEPEHOCHOro O1IKa Ta KETOCHHTA3HOTO JI0OMEHY.

Apyra b., IOmyk O., Penopenxo B.

MIBIP OIITUMAJIBHUX PIJKUX CEPEJIOBUILI /1151 BETETATUBHOT
KYJIBTYPU AMYCOLATOPSIS BARTONIAE DSM 45807
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
e-mail: 3bogdanyaryta3@gmail.com

Yaruta B., Yushchuk O., Fedorenko V. SELECTION OF OPTIMAL
LIQUID MEDIA FOR VEGETATIVE CULTURE OF AMYCOLATOPSIS BAR-
TONIAE DSM 45807. Glycopeptide antibiotics (GPAs) are non-ribosomally
produced, highly cross-linked, glycosylated peptides active against multidrug-
resistant enterococci and staphylococci. GPAs are clinically-successful group of
antibiotics, although GPA-resistant pathogens continuously emerge stimulating
researchers to screen for novel GPAs. In one of our previous works, we have
identified biosynthetic gene cluster for a novel putative GPA in the genome of
A. bartoniae DSM 45807. In this work, we have identified SEED medium as
an optimal medium for vegetative cultivation of DSM 45807. Further work to
establish GPA-producing conditions for DSM 45807 is ongoing.

Cepen pi3HOMaHITHMX KJIaciB IPHUPOJHHX aHTHUOIOTHKIB, aKTHBHHX
mpoTu [ pamM-mo3uTUBHUX OakTepil, BXKITUBE MICIe 3aiiMarOTh DIIKONECITHIHI
antubiotuxu (I'TIA). Croroani nea npupoanux [ TIA (BaHKOMIIWH i TEHKOTUTaHIH)
i Tpu HamiBcuHTeTHYHHMX [TIA (nanbaBaHIMH, TeNaBaHIMH 1 OPHTABAHIMH)
BHUKOPUCTOBYIOTHCSI B KIIHIYHIM NMPaKTHI /IS JTIKyBaHHS TOCTPHX 1H(EKIIH,
CIPUYMHEHHX CTIMKMMH JI0 METHLIMIIIHY IITaMaMH1 CTa(IOKOKIB 1 eHTEPOKOKIB,
y nopociux Ta fitedi. Hezpakaroun Ha edextuBHicTh I'TIA, 3amoxymenTOBaHI
BHIIAJIKV TIOSIBH INTaMiB maTtoreHiB, criikux mo ['TIA. Tomy momryk I'TIA i3
HOBOIO XIMI9HOIO CTPYKTYPOIO MOYKE CTaTH IIUISIXOM TO/IOJIaHHS TaKoi CTIHKOCTI.
[ponynenramu I'TIA € Gakrepii, 10 HajleKaTh 10 THITY Actinomycetota, 1 TAKOX
BiJTOMi Ti/1 30ipHOIO HETAKCOHOMIYHOIO Ha3BOIO akTHHOMINeTH. biocunartes ['TIA
CKJIQIA€THCS 13 HEPUOOCOMHOTO CHHTE3y OJITOMENTHIHOTO siipa (anmikoHa) i
JAIBIIAX HOro MOIUQiKamiid, 30KpeMa MPUETHAHHS 3aJUIIKIB IIYKPIiB, aTOMIB
XJIOPY, Cynb(aTHUX TPy TOIo. Taki CKia i IUITXH OI0CHHTE3Y 3aKOJI0BAHO Y
BEJIMKUX (JIEKUTbKA AECATKIB TeHiB) KinacTepax OiocuaTeTrnyHuX reHiB (KBI), ski
3HaliIeHo B reHoMax akTuHoMineTiB-miponynenTiB ['TIA. V Hammx monepenHix
poborax (Andreo-Vidal et al., 2021) Bussneno KBI' I'TIA i3 moreHIiitHO
HOBOIO CTPYKTYpOIO B TeHoMmi mramy A. bartoniae DSM 45807. V wiit pobori
MH BUPIIIMIN TiAiOpaTH ONTHMaNbHI YMOBH 1 >KHBWJIBHI CEPEOBHINA IS
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BereTatuBHOi KynbTypu DSM 45807 3 MeTor0 BU3HaUEHHS ONTUMAJIbHUX YMOB
(depmenTauii KynsTypu ajst npoaykuii Hooro I'TIA.

tam A. bartoniae DSM 45807 xyneruByBanu 3a temmeparypu 30 °C.
KynbruByBaHHS pO3MOYMHANM 13 BUPOLIYBaHHS IPEKYIBTYpH B piAKOMY
cepenosuii VSP (Yushchuk, 2020), sike cripusie AucriepcHOMY pOCTY KYJIBTYpH.
Konou Epeameepa 06’ emom 50 M1 13 10 Mt VSP 1 iricThMOMa CKISTHUMHA KYJISIMH
(2 5 Mmm) iHOKYITIOBaTU (pparmenTamu (011u3bK0 3 cMm?) ra3oHiB A. bartoniae DSM
45807, BupomeHnx Ha arapu3zoBaHoMy cepenoBumli YMPG mpotsrom 120-168
rox. Konbu i3 mpekynsTryporo iHKyOyBasi Ha OopOiTaTFHOMY IIEHKepi IpOTATOM
72 ron mpu 220 06/xB. Jani 2 % npexynsTypu BHOCHIM B koi0u EpneHmeepa
00’emom 250 mur i3 50 M1 cepenoBHINa i AecCSATbMa CKISIHUMH KyJIsMH (2 5
MM) 1 TakuMH pinkumu BereratuBHumu cepenosuinamu: SEED (Lee, 2005),
TSB (Condalabs), YMPG (Su, 1984), E25, E26, VSP, VSPm (6e3 gomaBaHHs
caxaposu) (Yushchuk, 2020) i GYM (Koshla, 2019). Koni6u i3 BereTaTHBHUMHU
KyJIBTypaMH 1HKyOyBaiii Ha OopOiTaabHOMY Ineikepi nmpotsroM 72 rox npu 220
00/XB 1 OLIHIOBAJIM PICT KyJBTYPH, BUMIPIOIOYH Bary BOJIOTOi 1 CyXoi OioMacH.
BusiBunocst, mo DSM 45807 naiikpaie HakonmudyBaB 6ioMacy B cepeqoOBHILI
SEED (Bomora: 92,62 + 15,57 r/m; cyxa: 8,93 + 1.48 1/m), a Haifripmie — B
cepenosumti TSB (Bomora: 27,66 + 2.36 r/m; cyxa: 1,79 + 0.096 r/m). Ilpu
BHPOIIYBaHHI y MEPEBIPEHUX CEPEIOBUINAX HE CIIOCTEPIrajal aHTHMiKpOOHOI
aKTHUBHOCTI KyJibTyp npotu Bacillus subtilis HB0950, mo Oymo BH3Ha4YeHO 3a
JOIIOMOTOXO IHUCK-IH(Y3iHOro TECTy CYIIEpHATAHTIB KylbsTyp. I pyHTyI0unCH HA
OTPUMAHUX PE3yNbTaTax, B MOAAIBIIOMY IUIAHYETHCS 3aCTOCYBAaTH CEPEJOBHUILE
SEED nist BeretaTuBHOI KynbsTypH A. bartoniae DSM 45807.

Bronnikova L.!"% Zaitseva L!

TOXICITY OF TUNGSTATE (WO0O42-) AND VANADATE (VO3-) ANIONS;
NITRATE REDUCTASE ACTIVITY

'Oles Honchar Dnipro National University
72 Gagarina Avenue, Dnipro, 49010, Ukraine
2Institute of Plant Physiology and Genetics
of the National Academy of Sciences of Ukraine
31/17 Vasilkovskaya Street, Kyiv, 03022, Ukraine
e-mail: Zlenko lora@ukr.net

The action of individual anions on biological objects is still very little
studied. Recently, there have been publications devoted to the study of the effect
of some oxyanions on enzymes, in particular nitrate reductase (Berger A., 2020).
Interest in this problem is due to the fact that as a result of experiments revealed
modifications of the enzyme, characterised by resistance to high-stress factors
(Chen Z-H., 2015; Xu H., 2023). A number of authors report mutations of the
cyanobacterium Nostoc muscorum with unique characteristics (Macario I.P.E.,
2022). The study of the mechanisms of plant nitrate reductase resistance to
various stress factors is only being explored (Fu Y-F., 2018; Berger A., 2020).
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The aim of the present work was to investigate the growth of vanadium-
and tungsten-resistant tobacco cell lines on selective media containing toxic
concentration of alternative oxyanion, which is conducted for the first time. The
object of the study was tungsten- and vanadium-resistant cell lines of tobacco
(Nicotiana tabacum L.) cultivar Samsun.

These lines were selected on selective media containing toxic concentrations
of elements. After initial selection, resistant clones were cultured for several
passages at the initial concentration of the stress agent. In the experiment, the
growth of resistant lines on medium with another oxyanion was studied. The
selective media used in the experiment were a modification of Gamborg’s B5
media with the addition of growth regulators and vanadate-livolphramate ion.
The modification of the nutrient medium consisted in the addition of nitrogen
only in the form of nitrates.

Vanadium-resistant cell lines were grown on media containing 1,0 mM
sodium tungstate, while tungstate-resistant cell lines were grown on media
containing 1,25 or 1,5 mM of the same compounds, respectively. The growth of
stable cell lines was evaluated by measuring the relative increase in the raw mass:
M1 - M0/MO, where MO is the initial and M1 is the final weight of the callus.
The control was wild-type callus grown on control streed (B5 Gamborg) and
selective media. Experiments were carried out in fourfold biological repetition.
WO,* and VO,-resistant tobacco cell lines retained viability and growth when
transferred to selective media of a new composition.

Since the growth of callus on selective media was directly dependent
on nitrate consumption, it can be argued that the activity of nitrate reductase is
maintained in the presence of both anions. The growth of callus on nutrient media
containing a toxic concentration of tungsten is a strong argument for the presence
of a stable nitrate reductase in the cells. However, the activity of this enzyme
may or may not be stimulated by vanadium. Another possible explanation for
the variability of growth of tungsten-resistant tobacco lines when cultivated on
vanadate-oxyanion medium is the disruption of the enzyme system of nitrate
uptake. We found that WO,> and VO*resistant cell lines are resistant to toxic
concentrations of alternative oxyanion.

Resistance to these anions is associated with the selection of a stable,
possibly vanadium-dependent, form of nitrate reductase. Cell lines with complex
resistance to WO,* and VO* oxyanions can be selected by cell selection methods.

Chyzh A.., Barkhatova A., Yushchuk O., Fedorenko V.

ETHIDIUM-BROMIDE INDUCED MUTAGENESIS OF TEICOPLANIN
PRODUCING ACTINOPLANES TEICHOMYCETICUS ATCC 31121
YIELDS STABLE MUTANTS DEVOID OF SPORANGIA FORMATION
Ivan Franko National University of Lviv
4 Hrushevskoho St., Lviv, 79005, Ukraine
e-mail: alinachyzh0907@gmail.com

Actinoplanes teichomyceticus ATCC 31121 is an industrially relevant
producer of the valuable glycopeptide antibiotic (GPA) teicoplanin. Teicoplanin
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is widely utilized worldwide to treat complex cases of acute septicemias caused
by Gram-positive, multidrug-resistant staphylococci and enterococci. Although
the biosynthetic gene cluster (BCGQG) for teicoplanin, known as tei, was sequenced
decades ago, and the details of pathway-specific regulation of teicoplanin
biosynthesis are well-studied, little is known about the global regulation of
teicoplanin biosynthesis. Notably, in other actinomycetes, the regulation of
antibiotic production is intertwined with the genetic regulation of morphogenesis.
Indeed, ATCC 31121 exhibits a complex lifecycle: motile spores are produced in
large globose sporangia, which develop at the ends of palisade hyphae growing
from the surface of the vegetative mycelium. Hence, it is probable that teicoplanin
production and morphogenesis are co-regulated in ATCC 31121 as well.

In this study, we utilized an ethidium bromide (EtBr)-induced mutagenesis
strategy to generate mutants of 4. teichomyceticus ATCC 31121 with impaired
morphological differentiation. Initially, we determined the LD,, concentration of
EtBr for ATCC 31121 spores on ISP3 medium to be 20 uM. Subsequently, ISP3
plates supplemented with 20 uM of EtBr were inoculated with approximately 107
spores of ATCC 31121 (10 spores per plate). Following 336 hours of incubation
at 30 °C, we examined the plates and identified 25 colonies exhibiting a visible
delay in sporulation. These colonies were then streaked onto ISP3 plates without
EtBr. However, the sporulation delay observed was not stable, as all colonies
eventually sporulated normally in the absence of EtBr. Nevertheless, we collected
spores from each strain (designated as EB1-1 to EB-25-1) and inoculated
approximately 107 spores from each strain onto ISP3 plates supplemented with
20 uM EtBr (10° spores per plate). After another 336 hours of incubation at
30 °C, we examined the plates and identified four colonies that were unable to
sporulate. These colonies were subsequently streaked onto ISP3 plates without
EtBr. Unlike the first round, the strains obtained (EB-2-2, EB-21-2, EB-22-
2, and EB-24-2) maintained the initial phenotype even after three passages of
cultivation on ISP3 without EtBr. All four strains exhibited drastic differences
in morphology, colony shape, and pigmentation compared to the parental strains
(EB-2-1, EB-21-1, EB-22-1, and EB-24-1) as well as ATCC 31121, displaying a
clear non-sporulating, or “bald,” phenotype.

Continuing this work, we plan to sequence the genomes of EB-2-2, EB-
21-2, EB-22-2, and EB-24-2 to identify the specific mutations responsible for
the observed phenotypes. We anticipate that our findings may shed light on novel
regulatory genes involved in the global regulation of teicoplanin biosynthesis
and morphogenesis in A. teichomyceticus ATCC 31121.




leHeTuka Ta GioTexHonoris -181 -
Demydenko V.2, Zambriborshch L!, Shestopal O.!, Zaderey N.

STUDYING THE ADAPTATION ABILITY OF CARNIVOROUS PLANTS
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The study investigated the ability to acclimatize in carnivorous plants
obtained by microclonal propagation in vitro. The plant material consisted of
regenerants of six species of carnivorous plants: Cephalotus follicularis Labill.,
Dionaea muscipula Cupped Trap, Dionaea muscipula Gap Teeth, Heliamphora
minor L., Sarracenia flava L., Nepenthes spathulata L. Plant material was kindly
provided by the staff of the Tissue Culture Laboratory of Plant Breeding&Genetics
Institute — National Center of Seed and Cultivar Investigation in Odesa.

Members of the Droseraceae family, besides their decorative value, have
potential value for medicine, as they can produce a large amount of phenolic
compounds with strong biological activity. Tissue extracts of most carnivorous
plants have antibacterial and antifungal effects (Makowski, 2021). Members
of the Nepenthaceae family can be widely used in the bioenergy industry, with
their pitcher fluid serving as an alternative to the chemical method for primary
processing of agricultural waste in biodiesel production (Angadam, 2022). Due
to the threat of extinction and the constant reduction of their habitats, there is a
need for the propagation of these plants in artificial conditions, such as through
micropropagation.

The final stage of micropropagation is the acclimatization of regenerant
plants to ex vitro conditions. The plants were cultivated in vitro on QL medium
(Quoirin, Lepoirre, 1980) without growth regulators, pH 5.8. Regenerant plants
with developed root systems and shoot lengths of 1-5 cm were transplanted into
non-sterile soil mix (universal seedling soil, pH 7.0).

During the first three weeks of acclimatization, the plants were kept under
glass jars. Starting from the fourth week, glass jars were replaced with plastic ones
with holes. Plant cultivation in vitro and ex vitro was carried out in a greenhouse
with a light regime of 8 hours night and 16 hours day and a temperature of 25°C.

From the seventh week of acclimatization onwards, there was observed
a mortality rate of a certain number of seedlings under ex vifro conditions. The
survival rate of plants under the provided acclimatization conditions was as
follows: Cephalotus follicularis Labill. - 68,6%, Dionaea muscipula Cupped
Trap - 58,7%, Dionaea muscipula Gap Teeth - 75%, Heliamphora minor L. -
90,1%, Sarracenia flava L. - 95,1%, Nepenthes spathulata L. - 42,9%.

Further cultivation of regenerant plants in greenhouse conditions showed
a further deterioration in the condition of plants belonging to the families
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Droseraceae, Sarraceniaceae and Nepenthaceae. The survival rate of plants at
the fourteenth week of cultivation was 43,5% for Dionaea muscipula Cupped
Trap, 18,8% for Dionaea muscipula Gap Teeth, 56,1% for Sarracenia flava L.,
32,1% for Nepenthes spathulata L.

Thus, representatives of the species Heliamphora minor L. and
Cephalotus follicularis Labill. demonstrated the best adaptive stability during
the acclimatization of regenerant plants to open soil conditions. The survival rate
of regenerant plants at the fourteenth week of cultivation was 81.8% and 68.6%,
respectively. The physiological properties of the plants were fully preserved: the
trap leaves of carnivorous plants retained their properties for specific movements.

Kulyk M., Ostash B.

DEVELOPMENT OF A SYSTEM FOR CONJUGATIVE DNA
TRANSFER BETWEEN STREPTOMYCES TSUKUBAENSIS NRRL 18488
STRAINS AND BEYOND
Ivan Franko National University of Lviv
4 Hrushevskoho st., Lviv, 79005, Ukraine
e-mail:kulikmartal @gmail.com

Actinomycetes of the genus Streptomyces are a very deep source of
natural products of immense practical value. Streptomycetes harbor biosynthetic
clusters of genes for specialized metabolism (BGCs), the speed of bioinformatic
identification of which significantly exceeds the experimental processing of the
data obtained. Most of the BGCs are not expressed in the laboratory, probably due
to their low or even zero transcription, and such clusters are referred to as cryptic
(“silent”) BGCs. One of the most promising areas for detecting streptomycete
specialized metabolites (and thus discovering promising drug leads) is the rapid
transfer of large chunks of chromosome from the wild types into heterologous
expression chassis, genetically amenable bacterial strains possessing minimal
metabolic background which would interfere with expression of heterologous
DNA.

In our work we deal with Streptomyces tsukubaensis NRLL 18488,
a bacterial species from the genus Streptomyces which synthesizes the
23-membered macrocyclic polyketide tacrolimus (FK506). Tacrolimus is a potent
immunosuppressant used in several therapeutic areas, including prevention
of graft rejection after liver transplantation, treatment of myasthenia gravis,
arthritis, systemic lupus erythematosus, ulcerative colitis and atopic dermatitis.
Tacrolimus biosynthesis is determined by a sizable (around 90 kb) BGC whose
studies are hampered by recalcitrant genetic nature of NRRL 18488. We are
interested in development of methods of rapid transfer of large BGCs, such as
tacrolimus one, into available Streptomyces chassis, such as S. albus Dell4.
Streptomyces conjugative plasmids, based on the action of single FtsK-like
translocase protein TraB, are a natural genetic exchange system in actinomycetes
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that can be explored as a tool for the aforementioned purpose, and NRRL. 18488
can serve here as an excellent test case.

Using bioinformatics applications, all possible binding sites for
transcription factor AdpA that may impact the level of tacrolimus production
were mapped in the tacrolimus BGC. Operators for AdpA were found
upstream of following genes: TGGCCGGAC, TGGCGGGTC, TGGCCGGAC,
CGGCCGGAT, CGGCCGGAC, CGGCCGGAA, CGGCCGGTT,
TGTCCGGAT, TGGCCGGTT.

We created conjugative donor strains of Streptomyces tsukubaensis by
intergrating into its genome plJ101 derivative pCMA carring korA-traB gene
pair and apramycin resistance marker gene. Identity of the generated strains as
confirmed via PCR. Similarly, Streptomyces tsukubaensis carrying gene traB
from plasmid pSG2 under control of promoter ermEp (pTKA) was constructed.
We attempted to generate hygromycin-resistant recipient strain of NRRL18488
by integrating into its genome plasmid pMS82. However, so far our attempts to
obtain the expected recombinant strain failed due to rather high natural resistance
of NRRL18488 to hygromycin. We currently are pursuing different strategies to
develop a distinctly marked recipient strain.

We also created a plasmid pMK1 based on plasmid vector pSET152,
where counterselection marker gene codA has been cloned into polylinker.

Liu W.', Tsyrulnyk A.!, Dmytruk K.', Fedorovych D.!, Sibirny A."?

DEVELOPMENT OF PLATFORM FOR CONSTRUCTING OF
RIBOFLAVIN OVERPRODUCERS BASED ON THE FLAVINOGENIC
YEAST CANDIDA FAMATA

!Department of Molecular Genetics and Biotechnology
Institute of Cell Biology, NAS of Ukraine
14/16 Drahomanov Street, Lviv 79005, Ukraine
’Institute of Biology and Biotechnology, University of Rzeszow
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Riboflavin (vitamin B2) is a precursor of flavin mononucleotide (FMN)
and flavin adenine dinucleotide (FAD), which are coenzymes of flavoproteins
involved in numerous enzymatic reactions in humans and animals. Candida
famata is one of the flavinogenic yeasts that tend to produce higher levels of
riboflavin in iron-deficient media.

Previously, it was found that overexpression of gene RFE! (coding for
riboflavin excretase) in riboflavin overproducer C. famata BRP (Dmytruk et
al.,, 2011, 2014) led to 1.4-1.8-fold higher riboflavin production (Tsyrulnyk et
al., 2020). We also overexpressed gene GND/ (coding for 6-phosphogluconate
dehydrogenase) in the C. famata BRP. The obtained transformants accumulated
1.3-fold more riboflavin than parental strain (Ruchala et al., 2022). The highest
riboflavin production was observed in C. famata BRPI which overexpress
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structural genes of riboflavin synthesis pathway: RIBI, RIB7, and gene of
positive regulator SEFI. Additionally, this strain overexpressed genes involved
in purine nucleotide synthesis de novo PRS3m and ADE4m (Dmytruk et al.,
2020, Petrovska et al., 2022).

The goal of our work is to obtain recombinant strains with increased
synthesis of riboflavin due to simultancous overexpression of the mentioned
structural and regulatory genes RFEI, GNDI, and RIB6 in the best available
riboflavin-producer yeast strain - C. famata BRPI. As a result, the plasmid
pRFE1/GND1/RIB6 was successfully constructed based on the vector pTTb,
which contains a strong constitutive promoter Dh_TEF1. The accuracy of this
plasmid was verified by control restriction digestions. The linearized plasmid
was introduced in the C. famata BRPI by electroporation. The recombinant C.
famata strain BRPI/RFE1/GND1/RIB6 was confirmed through the presence of a
gene expression cassette in the yeast genome.

Our results can be used for the creation of advanced riboflavin producers
based on flavinogenic yeast C. famata.

Marchenko M., Rusakova M.

IDENTIFICATION OF PSEUDOMONAS BIOFILM FORMATION
IN MICROBIAL FUEL CELLS

Odesa I. 1. Mechnikov National University
2 Dvoryans’ka St., Odesa, 65026, Ukraine
e-mail: bio.3020@stud.onu.edu.ua

In recent years, extensive research has been conducted in the area of
bioelectrochemical systems (BESs), focusing on power generation. Wastewater
and other organic wastes hold substantial untapped energy resources. For this
reason, electricity-generating microbes present an intriguing opportunity due to
their capacity to harness such energy sources. Biofilms are commonly observed
as the primary interaction between the electrode and the electroactive bacteria
in BES. However, there remains limited understanding regarding electrode
coverage, bacterial composition and biofilm structure on anodic surface.
Microbial electrochemical systems (MES) present microorganisms as catalysts
for electricity production. The electricity production produced by bacteria in
MES is referred to electrogenecity. This process has been distinguished beyond
MES and plays a significant role in charge transfer between bacteria (Nielsen
et al., 2010). One of the most prevalent types of MES is the microbial fuel cell,
utilizing a bioanode to convert chemical energy from organics into electricity.
Another type, the microbial electrolysis cell (MEC), is used to produce hydrogen
or other beneficial chemicals. Furthermore, the microbial half-cell manages the
anode or cathode potential at a constant value, serving purposes such as sensing,
resource recovery, and fundamental studies on electricity-producing bacteria
(Korneel et al., 2010). In spite of the various nowadays developments outlined
earlier, the electrical output produced by BESs featuring bioanodes is still
unsuitable for practical application in terms of energy generation. Consequently,
there is an urgent requirement for new strategies and the adoption of alternative




leHeTnka Ta GioTexHonoris -185-

methods to significantly enhance microbial performance by several magnitudes
(Wang et al., 2013).

The aim of the study was characterisation of dynamic development and 3D
architecture of Pseudomonas spp. biofilm.

Investigation was conducted with such microorganisms: Pseudomonas
aeruginosa ATCC 27853, P. aeruginosa ATCC 15692, P. aeruginosa ATCC
10145, Pseudomonas chlororaphis ONU 111 and Pseudomonas fluorescens
ONU 110.

Biofilm maturation was detected during 120 hours in polystyrene plates.
Biomass of Pseudomonas strain biofilm was estimated by common-used crystal
violet method (Toole and Kolter, 1998). The biofilm peculiarities were studied
using a Zeiss Primo Star light microscope (Germany), with a magnification of
x400. Biofilm images were collected at seven randomly selected locations on
the glass. Photographs were taken using a Canon EOS 750D camera (Japan) and
Zen 2 software (ZEISS Efficient Navigation), which is a modular software for
collecting, processing and analyzing images for digital microscopy.

Development of Pseudomonas spp. biofilm comprises several stages. The
first one known as adhesion, was held within 2 hours after the beginning of the
cultivation which was carried out in vitro. Then, the single colony formation was
noted. Between 48 and 96 hours continuous cellular monolayer was produced,
respectively. According to microscopy this layer consists of cell association
(clusters) which are separated by channels. Such three-dimensional architecture
is considered as a mature biofilm structure. During next stage the biofilm
thickness was grown up and formation of mature association was reached. P,
aeruginosa ATCC 27853 was characterised with the most intensive biofilm
growth comparing with other strains. The slowest generation of biofilm was
demonstrated for P. fluorescens ONU 110. Obviously, it is corresponded to the
difference in speed adaptation of the strain to cultivation conditions.

Thus, following conclusions were formed: firstly, intensity of biofilm
development is strain-specific; secondly, final maturation step was estimated in
120 hours after the start of cultivation process.

Pseudomonas strains represents an attractive genus and can be considered
as confident key players in bioelectrochemical system construction.

Nowak A., Wolny K.

PLANT SURVIVING IN A NEW AGE:
GENETIC PLANTS ADAPTATION TO CLIMATE CHANGE —
CHALLENGES AND PERSPECTIVES
Faculty of Biological Sciences, University of Wroclaw
Kanonia 6/8, Wroclaw, 50-328, Poland
e-mail: ada010700@gmail.com, karolina.krolica@gmail.com
Climate change is having an impact on the planet Earth, affecting people,
fauna, and flora. Our pro-climate actions aim to prevent the negative consequences
of human activity on nature. However, plants are also fighting climate change by
adapting to the changing environment to survive.
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Genetic modifications in plant organisms have made it possible to develop
traits necessary for survival in a changing climate. These traits include resistance
to biotic and abiotic stresses, drought resistance, and other changes in the external
and internal appearance of plants. It is also known that climate change can induce
temperature-mediated epigenetic modifications that enhance plant functioning in
a changing environment. The regulations in the plant genome that have allowed
the above-mentioned traits to develop are mainly changes in the translation of
PIN proteins associated with auxin transport, modulating the xylem pattern by
the CsREV-CsTCP4-CsVND7 proteins. Genetic regulation affecting the sex
determination of the plant and the amount of fruit and seeds produced is also a
key adaptation to climate change.

In recent times, human awareness of climate change has increased,
particularly in cereal and consumer crops such as maize, rice, wheat, and tomato.
Therefore, interest and research are being conducted specifically on these plant
species. Man is engaging in genomic changes in plants using a technique called
CRISPR/Cas9 to achieve much higher yields, which are currently insufficient to
feed the population due to climate change.

Raspopina A., Matiytsiv N.

SPERMIDINE INFLUENCE ON LOCOMOTOR ACTIVITY
IN DROSOPHILA MELANOGASTER NEURODEGENERATIVE MODEL
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The coordinated movement of Drosophila, driven by neuronal interactions,
provides an invaluable model for studying neurodegeneration. This investigation
examines how spermidine affects locomotor activity in both wild type Oregon-R
and sws’ mutant lines, utilizing climbing behavior as a metric. The locomotion of
Drosophila relies on the coordinated action of numerous neurons. Consequently,
defects in locomotion often coincide with the onset of neurodegeneration. In this
study, we focus on climbing behavior, one of several innate locomotor behaviors.
We specifically examine negative geotaxis behavior, where flies demonstrate a
propensity to move against gravity. (Gargano et al., 2005).The principle of the
climbing assay involves placing a certain number of flies inside a vial and tapping
it forcefully against a surface, causing the flies to fall to the bottom. Subsequently,
driven by their innate inclination to move upwards, the flies attempt to climb
back up the vial. This quantitative assay determines the number of flies that climb
above a marked point on the vial, reaching a height of 5 cm within a 20-second
timeframe. A comparison between the number of flies in the experimental group
and those in the control group is conducted to assess locomotor behavior.

The aim of this study was to investigate the effects of spermidine on
climbing activity in D. melanogaster wild type Oregon-R and sws'mutants.

To determine the index of locomotor activity, a climbing test was
conducted with 10-13-days-old males. Results showed no impact of spermidine
on wild type flies. However, in the sws’ mutants, a decrease in locomotor
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activity was observed at a concentration of 5 mM (P=0.0248). Conversely, no
effect on locomotor activity was observed under the influence of spermidine at
concentrations of | mM and 0.5 mM.

Further research is necessary to understand how spermidine impacts
neuronal health over time. This study will help expand our knowledge of
spermidine’s effects and may uncover new targets for treating neurodegenerative
diseases.

Vonsovych V.-A.!2 Kurylenko O.%, Rebets Y.2, Fedorenko V.!

GENETIC CHARACTERISTICS OF STREPTOMYCES KANAMYCETICUS
DSM 40500 AND LV-54 STRAINS
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Kanamycin (Kan), an effective aminoglycoside antibiotic produced by
Streptomyces kanamyceticus, was discovered in 1957 and has been widely used to
treat infections caused by Gram-positive and Gram-negative bacteria by targeting
the protein synthesis (Gao et al., 2017). Kan is accumulated as a mixture of two
derivatives — Kan A and Kan B. Kan A is a major product of S. kanamyceticus and
was previously used as a second-line medicine for tuberculosis (TB) treatment.
Due to emerging resistance of Mycobacterium tuberculosis, the pathogenic agent
of TB, Kan A was substituted by other antimicrobials (Hotta & Kondo, 2018;
Singh et al., 2021). Kan B is produced in minute concentrations (5-7%) and is
used as a precursor for semisynthetic aminoglycoside antibiotic arbekacin, which
is active against MRSA (methicillin-resistant Staphylococcus aureus) (Lee &
Lee, 2016). The Kan biosynthetic gene cluster (BGC) was identified and studied
(Gao et al., 2017). Kan still remains an important antibiotic in many applications.
This is why the improvement of its production is of high importance.

This study is focused on the genetic characterization of two strains
of S. kanamyceticus DSM 40500 and LV-54. The production of Kan by S.
kanamyceticus strains was tested by detecting activity against Gram-positive
and Gram-negative bacteria. It was found that DSM 40500 is accumulating
large amounts of Kan, while LV-54 is not producing the antibiotic. Both strains
were tested for the ability to accept plasmid DNA using different integrative
and replicative vectors. The strain LV-54 was found to be more amenable to
genetic manipulations. Furthermore, in the case of integrative vectors, the sites
of integration were identified by sequencing. The genomes of both strains were
sequenced and compared with each other, resulting in the identification of
several large genomic variations. Lastly, the DNA fragment carrying the entire
kanamycin BGC (41 kbp) was successfully cloned using TAR (transformation-
associated recombination) technology. Currently, the expression of Kan BGC in
heterologous hosts (Streptomyces albus Dell4, Streptomyces lividans AYA9) is
under investigation.
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EKOJIOI'TA
ECOLOGY

1Borocaaseus A., *Pomanosuy M., 'IBiauniok O.

3AXUCT BJKII BIZI BAPOO3Y
3A KOMIUIEKCHOI'O BIUIMBY POCJIIMHHUX I'TPKOT

Ulvsiscokuii nayionanvhuil ynieepcumem imeni leana @panka,
eyn. I pyuescovrozo, 4, m. Jlvsis, 79005, Vkpaina
Iuemumym 6ionoaii meapun HAAH,
eyn. Bacuna Cmyca, 38, m. Jlvsis, 79034, Vkpaina
e-mail: annamariabogoslavets@gmail.com

Bohoslavets A., Romanovych M., Tsvilynyuk O. PROTECTION OF
BEES AGAINST VARROA UNDER THE COMPLEX EFFECT OF PLANT
BITTERS. We conducted a study on the feasibility of using herbal bitters against
varroa atosis in bees. We prepared a decoction from Pinus sylvestris L., Artemis-
ia vulgaris L., Thymus marschallianus Willd. and treated the bees with it. There
were 8 dead mites in the treated hive, and 0 in the control hive. Thus, plant bitters
are a safe and effective means of controlling varroa mites.

Bapoo3 — me 3axBoproBaHHS MEHOHOCHUX OMKin (Apis mellifera L.),
ske cnpuumHsie ki Bappoa (Varroa destructor), BiH ocmabmoe i BOWBae
ciM’i 6mxin. IcHye Garato xiMiuHEX 3ac00iB OOpoTHOM 3 Bappoo3om. Bapro
PO3YMITH, IO IHCEKTHLUIX CUHTETUYHOTO ITOXO/KEHHS MOXXYTh BIUIMHYTH Ha
AKICTh TOBapiB O/UKITBFHHUIITBA Ta HA 370POB’S CaMUX OJDKIJ, IO € 3alOpPYKOI0
YCHINIHOTO PO3BUTKY OkinpHUITBA (SIchKo, 2017).

Mertoro Hamoi poboTd Oyyno AOCHIAMTH AOIUIBHICTP BHKOPHCTAHHS
KOMIUIEKCHOTO BIUIMBY POCIMHHHUX TiPKOT SIK 3aXHCTY MPOTH Bappoo3y OKiI.
J1st IbOTO MM CaMOCTiIHHO BUTOTOBHJIH BiJIBap 3 POCIMHHUX TPKOT 3 XBOI COCHU
3BU4aiiHoO1 (Pinus sylvestris L.), TpaBu nonuHy 3Bu4aiiHoro (Artemisia vulgaris
L.) 1 tpaBu uebperro Mapmiamna (Thymus marschallianus Willd.) y mponopuii
1:1:0,1 3 HacTynanM nonasaHusM 20% ITyKpy Bij 3araibHOI KUTBKOCTI BifBapy.
CoyonkuM BiBapoM OKpPOILTFOBAIM OJDKOJIM Y BYJHKY 1 CIIOHYKaIH iX O
TPYyMIHTY (OYHMINEHHS OIWH OJHOTO BiJ UY>KOPIMHOI pEYOBHMHH HA IOBEPXHI
Tija).

BinBap, mo MaB KiMHaTHy TemIiepaTrypy, mnponmBanu mo 10 M Ha
OIKINT y KOKHIN BynmHuIi (M>XpaMKOBUH mpocTip y THi3A1) Bynuka 02.11.2023
1 07.11.2023. Taki gatu BuOpaHi HE BHITAIKOBO, 116 OCTAaHHI TEIUI JHI Mepen
XOJIOAHUM TIEPIOIOM POKY, KOJH OJDKOJM BWIITAIOTh 3 BYJHKa 1 MarTh
MOJKJIMBICTh MiXOMHUTH Kiiia Bappoa.

EdekTuBHicTh INpenapary OLIHIOBAIM 3a KUIbKICTIO ONANKMX KIIIIIB.
Jns 1poro Ha JHO BYJIMKIB KJIANIW KapTOH, 3MAllleHHH >XMPOM TBapHHHOTO
NOXO/DKEHHS  (cMauiblieM). TakuM 9MHOM Kl  (DiKCyBajucs, BTpadaiu
PYXJHMBICTh 1 HE MIKOAWIM O/pkonam. Bynuk, sikuilt He oOpOOISABCS, CITYXKHB


https://maps.app.goo.gl/fNgn1JmtVz2WXRC38
https://maps.app.goo.gl/ZyrpUVx41h9ahK3S6
mailto:annamariabogoslavets@gmail.com
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koHTposieM. Onanux KB y HboMy He Oyio. B Toit yac, sik y ByJHKy, sikuii OyB
00pobieHuit, 3adikcyBanu 8§ onanux Kiimis Bappoa.

TakuM YMHOM pOCJIMHHI TIPKOTH € HATypaJIbHUMH Ipenaparam, siKi
MOJKHA 3aCTOCOBYBATH [UIsS 3aXUCTy Omxin Bin kiima Bappoa (V. destructor).
BoHn He BIUIMBaIOTH Ha SIKICTh MPOAYKIIT OPKUIBHHLITBA, HE CHPUYUHSIIOTH
3BHKaHHS y KJIiIlla Bappoa i He € 3arpo30r0 I caMux O7pKiia. MoxeMo 3po0uTu
BUCHOBOK, L0 3aCTOCYBaHHS POCIMHHHX TiPKT Ma€ BEJIMKHUH MOTEHLIam s
OKOJISIPCTBA.

Bopeuska L., I'puuak B., l:xypa H.

E®EKTUBHICTh BUKOPUCTAHHS 'YMATIB
JJI1 BUPOLIYBAHHS EHEPTETUYHUX KYJIBTYP
HA TEXHOT'EHHO 3ABPYJIHEHUX I'PYHTAX
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: ira.boretska2017@gmail.com
Boretska 1., Hrytsak V., Dzhura N. EFFICIENCY OF USING HU-
MATES FOR GROWING ENERGY CROPS ON TECHNOLOGICALLY
CONTAMINATED SOILS. Technogenically contaminated soil from Donetsk
region, selected at two points: in the city of Lyman and at the training ground in
the village of Shchurov, where intense combat operations take place, was stud-
ied. Fertilizers that can increase the resistance of plants to various adverse factors
and restore soil fertility are considered. A comprehensive approach to ecological
remediation of technogenically polluted soils has been studied.

BiiiHa B YkpaiHi XapaKTepu3yeThcsl 3aCTOCYBaHHIM BCHOTO MO>KJIMBOTO
apceHalry CHCTEM 030pO€HHS, BIHCHKOBOI TEXHIKHM Ta OoempumaciB. Bcei Tumm
TEXHOI'€HHOTO HABaHTXEHHS CHPUYUHSAIOTH IIOTY)KHE 3a0pyIHEHHS Ta
pyHHYBaHHSI TpyHTOBOTO MOKpHBY. CBHOTOJHI TOCTPO CTOITH NMUTAHHS y SIKUH
croci0d 1 SKMMHM METO/JaMH BiJHOBIIIOBATH TEXHOTE€HHO JAErpasioBaHi IPYHTH.
Binomo, 1o eHepreTHyHi KyJabTypH 3[aTHI POCTH Ha MaJOPOIIOUMX IPYHTAX 1
HarpoMajpKyBaTH 3a TaKMX YMOB BEJIHKY KilbKicTh Oiomacu. Kopenesa cucrema
3a JOBIOTPHBAJIOTO BHPOIIYBaHHS KYJIbTypH Ha OJHOMY Micli, 30aradye BMicT
OpraHiyHOI PEYOBMHHM B IPYHTI, THM CaMHM ITiJIBULIYIOYH HOTO POJIOYICTb.

OnHUM i3 OUISXIB 3MEHIIEHHS XIMIYHOTO HaBaHTA)XEHHS Ha arpOLCHO3U
€ 3aCTOCYBaHHSI TYMIiHOBHX J0OpWB NPHPOAHOTO MOXO/KeHHA. Lli pedoBuHU
3/aTHI TJBHUILYBaTH CTIHKICTh POCIHMH A0 PI3HUX HECIPHUATINBUX (HaKTOpiB
30BHIIIHBOTO CEPEAOBHINA, BiITHOBIIOBATH POJIOUICTb IPYHTY, ITiJBHILYBaTH
BpPOXKalHICTh KyJNBTYp, IOKpAIlyBaTH Xap4yoBY I[HHICTb NPOAYKIii Ta
il eKoNoriyHy 4YHCTOTY, 3HW)KYBAaTH BHUTPAaTH Ha OJEPXKaHHSI BpOXKaro,
TTiABUIIYIOYN PEHTA0EIBHICTD CIIbCHKOTOCIIOAaPCHKOT0 BUPOOHUIITBA. MeToro
poboTr Oyno BUBUMTH €(heKTHBHICTh BUKOPUCTAHHS I'yMaTiB ISl BUPOIIyBaHHS
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€HEePreTUYHUX KyJbTYp Ha TEXHOTCHHO 3a0pyJHEHHUX IPYHTaX JJIs X HOAaNbIIOT
¢iTopemeniaii.

Hocnian 3aknaganu y 1ab0paTOpPHO-TIONBOBHX yMOBax. Y BereTariiHi
MIOCYJHY, 3allOBHEHI IPYHTOM 1O 1 Kr, BUCauKyBaiy 1o 20 IIT. monepesHbo
3aMOYEHOI0 y BOJi (KOHTPOJB) i BIIOBIIHO — y PO3YMHI Mpernapary rymidinan
¢dopre Hacinus pocnuH Melilotus officinalis L. ta Panicum virgatum L. ns
JOCIIIIPKEHHS! BUKOPUCTOBYBAIIM TEXHOT€HHO 3a0pynHeHi IpyHTH 3 JloHebKOoi
oOacTi, sKi BizOMpand 3 MicIlb, I¢ BEIUCh aKTHBHI 00iOoBi mii: Ne 1 — rpyHT
3 micra JIumany i Ne 2 — rpynT 3 momirony c. llypose. Konrponem OyB rpyHT,
BiniOpaHwmii 3 yMOBHO 4ncTOi TepuTopii. Ilicist mosBu cxoniB 1 Hagai koxHi 14
THIB pOCITUHH OOMPUCKYBAJH MpernapaToM rymiding dopre.

BusiBinu MakcuMaiibHy ¢iToTokcnuHicTh IpyHTY Ne 2 3 nonirony Illypose
Jonenpkoi obnacti — pociuau M. officinalis Ha TakoMy IPYHTI HE MPOPOCIIH.
3acrocyBaHHs mpenapary rymidiig GopTe MO3UTHBHO BILTUBAIIO HA PICT KOPCHIB
M. officinalis Ta P, virgatum, iK'y KOHTPOJIi, TaK i Ha TEXHOTCHHO 3a0pyTHCHOMY
rpyHTi Nel. BmicT pOTOCHHTETHYHHX MITMEHTIB y JINCTKAX IIUX POCIHMH TAKOX
30ibIyBaBcs. BukoprcranHs npenapary NO3UTHBHO BILIMBAJIO Ha PICT KOPEHIB
pocnuH P, virgatum Ha TEXHOT€HHO 3a0pyaHeHuX rpyHTax Nel Ta Ne2.

Orxe, BHKOpUCTaHHA TyMiding QopTe TOKpallyBajgo 3arajibHy
KHUTTE3NATHICT POCIIH B YMOBaX TEXHOTCHHO 3a0pyTHEHUX IPYHTIB. OTpuMaHi
pe3ynsTatd € iHGOPMATHBHUMH [UIS TPOBEACHHS IONANBIINX JOCIIIKEHb
y TONBOBHX YMOBax 1 MpH po3poOmi ¢iTopeMeniamifHuX TEXHOIOTIH Iyt
BiTHOBJICHHS AETPAJOBAaHMX IPYHTIB.

Bynsk P.. Mamuyp 3., Auukosuu P.

YIIPABJIIHHA BIIXOAAMUA
V JIbBIBCBKIN TEPUTOPIAJIBHIN TPOMAII
Jlvsigcokutl HayionaneHull yrigepcumem imeri leana Opanka
eyn. I pyuwescokoeo, 4, m. Jlvsie, 79005, Yrpaina

e-mail: Romana_buniak@ ukr.net
Buniak R., Mamchur Z., Yatsikovich R. WASTE MANAGEMENT IN
LVIV TERRITORIAL COMMUNITY. In July 2022, the President of Ukraine
signed the Law of Ukraine “On Waste Management”. For the implementation of
the reform, data on the morphological composition of household solids are im-
portant. As of 2024, the results of the morphological study of the composition of
the TVP of the Lviv MTG have been formalized. It was found that the following
5 companies collect solid household waste in the Lviv Territorial Community.
According to our research, as of February 1, 2024, there are 1,351 container
yards in the city of Lviv. A waste management training center has been estab-

lished in Lviv.

VY munnas 2023 poxy HaOyB unHHOCTI 3akoH Ykpainu «[Ipo ynpasniHHs
BiIXOIaMW» JAaBIIM cTapT pedopMi YHpaBIiHHS BiIXOAaMH, sIKa IOKJIMKaHA
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3a0e3MeunTH KOMILIEKCHE BUPILIEHHs MPoOJIeMH BiJXOIiB, 30KpeMa 3aKOHOM
nependayaeThes MPOBAIKEHHS €BPONIEHCHKUX TUPEKTHB YITPABIiHHS BiIXOAMH,
3aTBEP/UKEHHSI METOIMKH PO3AUIHHOTO 300pYy BIAXOIIB Ta BIPOBAKCHHS
pO3UIMPEHOi BIANOBINANLHOCTI BUPOOHKMKA, YNPaBIiHHA HPOMHUCIOBUMHU Ta
HeOe3MeYHUMH BIIXOJaMHU.

3a maHuMH TOCTiKeHb (paHIly3bpkoi kommanii Egis (2017 p.), 3 sxoro
JIbBiBChKA MiChbKa paja MiANKCaNTa MEMOPAHAyM IIPO CIIBIPAIO MIOI0
HiATOTOBKM KOMILJIEKCHOI CHCTEMH MOBOPKEHHS 3 TBEPAMMH IOOYTOBHMH
BiJIXOIaMH, BCTAHOBJICHO TaKi (PpaKIiil BiIXOiB: Xap4oBi Biaxomu — 3 1%, Bigxoau
3 cany (ropony) — 7%, mamip — 2.4%, xapToH — 2.9%, KOMIIO3UTHI MaTrepiaau —
1.4%, texctunbHi Marepianu — 1.1%, caHitapHi TekcTuibHI Marepianu — 11%,
maactMacu — 13%, ckno — 10%, mertan — 1.5%, nebe3neuni Bigxomu — 1.8%,
npi6Hi exemenTr — 15%.

VY 3B’43Ky 3 MOBHOMACIITaOHUM BTOPTHEHHSIM pocii Ha TepuTopii JIbBoBa
3HAYHO 3pocja KUTBbKICTh MEIIKAaHIIB, & TAKOXK IMEPEHECEHUX MPOMHUCIOBUX
00’exTiB. BinmoBinHo 10 npoexkmy «JlochikeHHsS CTaHy CEKTOpY YNpaBJiHHS
TBEpAMMH TOOYTOBMMH BiAXOZaMHU Mix yac pociiicbkol arpecii B YkpaiHi
y TOpUiMalodumx rpomazax» y Mexax IHIliaTHBH 3 PO3BUTKY EKOJIOTIYHOI
NOJITHKKM W anBoKallii B YKpaiHi, 10 3MiHCHIOETECS MiKHApOIHHM (HOHIOM
«Bigpomkenns» 3a ¢inancoroi miarpumku IllBemii, Taki IOCIIiIKCHHS
nposoamiu ['O «Hynb Bigxoxis JIbBi» ciinbHO 3 ['O «ExonraBay.

Cranom Ha 2024 pik odopmieHO pe3ynbTatd MOp]OoIOriyHOro
nociimkenns ckiaany TIIB Jleicbkoi MTT: Oioigxomu — 44%, mnamip,
kaptoH — 10%, xommocTtHi Marepianu — 1%, TexctmibHI Marepianu — 4%,
wracTuk — 15%, cxino — 11%, metanu — 2%, HeOe3nevHi moOyTOBI BIAXOIH —
6%, Bimxomu eJeKTpu4yHOro obnanHanHs — 1%, OyaiBenbHI Ta pPEMOHTHI
Bimxomu — 4%, kicTkwu, mikipa, ryma — 1%, BenukoraGaputHi Bimxomu — 0%.
3a JaHUMHM HaIMX JOCIIIDKeHb cTaHoM Ha | sororo 2024 p. y micti JIbBOBI
HasBHI 1351 KOHTeHHEpPHMX MaillaH4YMKIB: 30KpeMa, JUis 300py 3MilIaHHX
BinxomiB 1351 (100%), mist opraniuaux BigxomiB — 1325 (98%), mmsa 3
wiactTuky — 1292 (95%), mis ckna 1052 (77%). 3’scoBano, mo y JIbBiBChKii
TepUTOpiaNibHIi TpoMani TBepAl MoOyTOBI BiAXoAM 30MparoTh Taki KOMMAHIi:
JIKIT “T® JIbBIBCIIEIIKOMYHTPAHC”, TOB “TPIHEPA YKPATHA”, TOB
“CIIELJABTOTPAHC-JIbBIB”, TOB “CAHKOM-JIbBIB”, TOB “EKOBEI1
BEUCT MEHEJDKMEHT”.

VY JIbBiBCHKIH I'poMajii MPOBOANTHCS PO3ALIBHUI 30ip BigXOMiB, a came
010B11X0/1iB, INIACTHKY, CKJIa, 3 TAKOXK ITPALIOE Ty HKT TIPUHOMY BEJTMKOTa0apUTHHX
BiZAXO/IB 1 MOOYTOBOI TEXHIKHM, Yy TOMY YHCII MPALIOE PELUKIIHT OpraHiuHHX
BIZIXOZIB 3 METOI0 YTBOpPEHHs KoMrocTy. CTBOPEHO Mepily KOMIOCTYBaJIbHY
craniijo y M. JIpBoBi Ha Bynuui [lnacrosiii 13, ne mpoBoauTbes aepoOHe
KOMITOCTYBaHHSI Ha BIIKPHTIi MiCLIEBOCTI.
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YrupaBiiHHS 3 MUTaHb MOBOJKCHHS 3 BIAXOJaMH MOCTIHHO MPOBOAWTH
NPOCBITHUIBKY KaMITaHil0 PO HEOOXiTHICTh COPTYBaHHs BigxoaiB. Ha tepuropii
JIKIT “T® JIbBIBCITIELIKOMYHCTPAHC”, uto Ha Byauii YKoBkiBChKil 18,
CTBOPEHO HaBYAIBbHUI LEHTP, METOIO SIKOTO € HABYUTHU CTYJICHTIB, LIKOJISPIB Ta
yCiX MEIIKaHIIB MicTa MPaBWILHO COPTYBaTH MOOYTOBI BigXoau. 3a OCTaHHIN
pik LleHTp MpOBIB BeNMKY POOOTY 3 OLIBIIOK YACTHHOK YYHIBCHKOI MOJIOZI
MicTa NMpaBUIILHO COPTYBATH MOOYTOBI BIAXOH.

Jyist moKpaIieHHs CUTYallii BapTO HaAalli BECTH pOOOTY IIOA0 MOSICHEHHS
MEIIKAHI[SIM TPO EKOJIOTIYHI Ta CGKOHOMIYHI acCleKTH COPTYBAaHHS BIIXOJIB,
30KpeMa, PO MOXJIMBOCTI €KOHOMIT KOIITIB Ta LiHHOCTI BTOPUHHOI CHPOBUHH.

Bunsipuyk f1., J:xxypa H.

BIUIMB BYTJIbHOI IIAXTU «BYXKAHCBKA» BOJIMHCLKOI OBJIACTI
HA 3ATAJIBHY TOKCUYHICTb BOJ1

Jlvsiscokutl nayionanvHuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: YAROSLAVA.VYNIARCHUK@Inu.edu.ua

Vyniarchuk Y., Dzhura N. THE INFLUENCE OF THE «BUZHANS-
KA» COAL MINE OF THE VOLYN REGION ON THE GENERAL TOXICI-
TY OF WATER. The impact of the coal industry on the environment is analyzed.
Using the example of the Buzhanska coal mine in the Volyn region, the general
toxicity of water was studied by biotesting using Allium cepa L.

ByrinbHa TNPOMHCIOBICTE € BaXIMBHM JDKEPEIOM €Heprii  uis
6aratbOX KpaiH, MPOTE HETAaTUBHO BIUIMBA€ HAa HABKOJHIIHE CEPETOBHIIIE.
[Tig gac BUIOOYTKY Ta TPaHCIOPTYBAHHS BYTULISA B aTMOc(epy MOTPaIlISIOTh
IIKiATUBI TOKCHYHI PEUYOBHHU: TIOKCHI CipKH, JIOKCHA a30Ty, caxka. ByrinpHa
MIPOMUCIIOBICTE CIPUYHHSAE LTy HU3KY CEPHO3HUX EKOJIOTIHHUX IPOOIIEM, a came:
3a0pyAHEHHS TOBITPS, 3MiHA T€0JOTIYHOTO, TiAPOJIOTIYHOrO Ta TIAPOXIMITHOTO
PEKUMIB TEpUTOpiil Ha SKUX PO3TAllOBaHi ByrieaoOyBHI mianpuemcrsa. He
MECHII IIKIJJTABUM € TAKOXK CKHIAHHS INMAaXTHUX BOJ OC3MOCEPEIHBO Y PIUKOBY
mepexy (Orapenko, 2010).

[laxTa «byxanceka» po3ramosana y Micti HoBoBonmmHCEK BonnHcbkol
obyacti, SIK OKpeMHUH IiJPO3JI, BXOAWTH [0 JCPIKAaBHOTO IiJNPHEMCTBA
«BommubBYyTUIISY. ByAiBHUIITBO KonanbHI novanocs me y 1979 pomi. CraHom
Ha 2003 pix BumoOyTo §3 THCAYI TOHH BYT1ILIS.

IkianuBicTh aHTPOIIOTEHHUX YHHHHKIB HA JOBKLUIISI MOYKHA KOMIUICKCHO
OLIIHWUTH 32 AOIIOMOT010 OioTecTyBaHHS. EQeKTHBHUM METOIOM JIJ1s1 BU3HAYCHHS
TOKCHYHOTO BIUTUBY IIHPOKOTO CHEKTPY XIMIYHMX PEUOBHH € OI0TECTyBaHHS 3a
normomoroto Allium cepa L.

Mertoto poboT OyJi0 OLIHUTH 3arajilbHy TOKCHYHICTH BOJH 33 BIUIMBY
BYTUIRHOI maxTh «BykaHChka» BonrHCEKOT 007acTi 32 pocToM KopeHiB Allium
cepa L.
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AmnanizyBanu npoOu Boxau, BifgiOpani 3i cBepioBuHM y ceni Jlyaun
Yerunyspkoi OTT (Nel), 3 kamoxi 3aka3Huky «bepesuHa», sIKHi HAICKHUTH
no Bonogumup-Bomunckkoro mixkrocnopapcbkoro Jicrocmy  (Ne2) i3
BOJONPOBiHOT Bou 1maxTH «byxancekay (Ne3) BonmHcebkoi 06:1. Kontponem
Oyna nuCTHIbOBaHA BOjAa. 3 BiAIOpaHWX MPoO BOAM 3aKIAIM AOCHIA 3a
3arajJbHONPHUHHSTOI0 METOAMKOI. BindinekTpoBaHy BOIy NEPEHOCHIH Y
TEMHI CKJISTHI MOCYJMHHU, Ha BEPXIBKY SKUX PO3MILIYBAIU M0 ONHIM MUOYIHHI
TAKUM YUHOM, 1100 JACHIle Topkanocs pimuuu. Yepes 10 mHIB aHamizyBaiu
MopdoMeTpuuHi MOKa3HUKU A. cepa y KOXHOMY BapianTi. Jlns ouiHKM
3arajbHOI TOKCMYHOCTI BOJAM Opasii A0 yBarw KUIbKICTb KOPIHIIB A. cepa Ta
IXHIO BIITHOCHY JOBXHUHY. Pe3ybpraTn onpanboByBaiu cratucTuyHo. OTpuMani
pe3ysbTaTh MoKa3ajiH ciIaOKWi piBeHb NMPHUTHIYEHHS KOpeHiB A. cepa: y BCiX
BapianTtax ¢irorokcuunuii edekr csras 20%. Boma Ne3, sika Oyna BiniOpana 3
uraxtu «byxaHChKa» HE YMHUIIA TOKCHYHOI Aii Ha OioTecT A. cepa, WIMOBIPHO,
MICTUTh OpraHiYHi PEYOBUHHU Ta CHOIYKH, sIKI BAMUBAIOTHCS 3 TIOPOJM ITiJ| 4ac
OXOJIOJDKEHHSI BOJIOIO 1 MOXYTh HPOSIBIISITH CTUMYITIOIOUY JIif0 Ha PICT POCIIHH.
Hactymium Hammim 3aBaaHHsIM OyJie poaHaitizyBard (iTOTOKCHYHICTh TPYHTIB,
BiZiIOpaHMX 3 AOCIHIIKYBAaHUX TEPUTOPIH.

OTKe, po3yMiHHS BIUIMBY BYTUIBHUX IIAXT HA JOBKILIS € YK€ BXKJIMBUM
JUTS TIPUAHATTS HAICKHHUX 3aXOJIB 3 MIHIMI3aIlil IUX HEraTMBHUX HACIIJKIB.
P03BUTOK €KOJIOTIYHO YHMCTHX TEXHOJIOTIH BHIOOYTKY BYTULIS i 3aMiHa HOro
OLIBII CTATMMHU JKEPETaMH eHepril MOXKYTh JONOMOI'TH 3MEHIINTH HETraTUBHU I
BIUIUB BYT1UIBHOI IPOMUCIIOBOCTI Ha HABKOJIMIIHE CEPEIOBHIIIE.

I'aBpunenko K. B.

JIUPYIOUNI TPUBKOBUI TAKCOH BIOAEPO30JIIO
ATMOC®EPHOI'O ITOBITPS M. 3ATIOPIXOKS TA MIOI'O 3AJIEXXHICTD
BIJI METEOPOJIOI'TYHUX YMOB
3anopizvkuil depocasHuil meouKo-ghapmayeemuunull yHisepcumem yHisepcumem
npocn. Maskoscvkozo, 26, m. 3anopisxcocs, 69035, Yrpaina
e-mail: gavrilenko2525@gmail.com

Havrylenko K. THE LEADING FUNGAL TAXON OF BIOAEROSOL
IN THE ATMOSPHERIC AIR OF THE CITY OF ZAPORIZHZHYA AND ITS
DEPENDENCE ON METEOROLOGICAL CONDITIONS. The absolute lead-
er in the atmospheric air of Zaporizhzhia city is the genus of fungi Cladospo-
rium. The influence of meteorological factors on the level of spores of fungi of
the genus Cladosporium was studied. The most influential indicators were those
related to air humidity.

Yacrora ameprii Ha NBUTh KONWBAaeThes Bim 6 mo 24% Yy 3aranbHIid
momyawii, 1o 44% cepen aromikiB Ta 8% cepen actMmatukis. [Toran 80 BumiB
BTl 3[aTHI BHUKIMKATH Aallepril0 HETaHOTO TUNIY Y CHPUATINBUX IFOJICH
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Ta 3HAYHO TOTIPIIYBaTH 3[0POB’S y JIIOAEH 31 3HWKEHHM IMYHHHM CTaTyCOM
(Simon-Nobbe, 2000). AGcontoTHIM JTigepoM B arMochepHOMy HOBITpi MicTa
3anopixoks € pig rpudis Cladosporium. Xo4a MOHOCEHCUOLTI3aLis 10 AaHOTO
po.y TpUOIB JJOCUTH PIKO TPAILIAETHCS Y TAIIEHTIB 3 aJCPrieio Ha I[BiIb, OLTOK
Cla h 8 posmizHaerbest 57% cencudinizoBauux no Cladosporium herbarum
narfientiB (Fukutomi, 2015). TakuM 4MHOM, BUBYCHHS MOBEIIHKU CIIOp KX
rpubiB € TOCUTh AKTyaJIbHUM Ha CHOTOIHIILIHIA /ICHb, a/PKE€ MOXKE JOMOMOTTH
MOTIEPEIUTH CIPUHHSTINBY YacTUHY HACElICHHs JI0 MOXIIMBHX CIHajlaxiB
¢yHranpHux anepriii. Tox, MeTor0 poO0TH OYB MONIYK 3aJIS)KHOCTI KOHLIEHTPAIT
criop rpubiB pony Cladosporium y atmocepHOMY TOBITPI M. 3amOPiOKS Bij
METEOPOJIOTYHUX YMOB.

Amnani3z cnopynsniii npoBommnu Ha Kadenpi mexnbiornorii 3[MY 3
BUKOPUCTAHHAM JAHUX aepo0ioNoriyHoro MoHiTopuHry. IIpodu BimOupamu
mopivyHo 3 1 6epe3Hst mo 31 )KOBTHS BOJIOMETPUYHUM MeToAoM. J{is aHamizy
noroAHuXx (aktopiB OyjaM BUKOPHUCTAaHI JaHI METEOCTaHWIl 3amopi3bKoro
MIXXHAPOHOT'O aepOIOPTY 3a TOi ke mepio. AHaui3 i mooyaoBa rpadikis 0yIo
3IiICHEHO 3a JIOIIOMOTOI0 CepeIOBUINA MOBH IIporpamyBaHHs R.

HaiiBuii piBHI criop crocrepiranu y JiTHbO-ociHHIN nepion. Cepen 42
METCOPOJIOTIYHUAX TOKA3HUKIB, SIKI TOCIIIKYBaau, 6 MOKA3HHKIB BHSIBHUJIKCH
Haio1bI BaroMuMu: pankoBuit tymat (0,45), Touka pocu (0,14), cxigHuii Bitep
(-0,22), 3axinnmit Bitep (0,25), mapyBaro-kymuacti xmapu (-0,008), Bucoko-
kym4acti xmapu (-0,008). IIpocra niniitHa perpecist nokaszuukis Cladosporium
BiZiHOCHO 1IMX (hakTopu Mae R2 = 0.274. F-stat = 48.21.

Haii6inp1 BIIMBOBUMH OYJIM IOKA3HUKU, I10B’ 13aH1 3 BOJIOTICTIO ITOBITPSL.
Y )

Janunenko €., Makapenko E., Meranincska I'.
HOUTOTOKCHUYHA AKTUBHICTD 30JIOTYIIHUKA KAHAZICHKOI'O

VYxpaincokuii oeporcasnuii ynieepcumem imeni Muxaiina /{pacomanosa
Byn. Ilupozosa, 9, Kuis, 02000
e-mail: Anna_megalin@ukr.net
Danylenlo Y., Makarenko E., Megalinska A. CYTOTOXIC ACTIVITY
OF SOLIDAGO CANADENSIS L. The paper presents experimental data on the
study of cytostatic (antitumor) activity of Solidago canadensis L. and Ambro-
sia artemisiifolia L. We have demonstrated that the Solidago canadensis and
Ambrosia artemisiifolia extract roots have high cytostatic activity. Thus, the
high invasiveness of Solidago canadensis and Ambrosia artemisiifolia can be
explained by the phytotoxic effect of the roots of these plants.

OcranHi pPOKHM 3 SBWIHMCS JdaHI [IOAO 1HBAa3ii UYyXXOPIJHOTO BHAY
30JIOTYIIHHKA KaHaJChKoro (Solidago canadensis L.) B micoctenmy YkpaiHm.
PocrmuHa XxapakTepH3yeThCsl BHCOKOIO IDIOAIOWICTIO — Oinbmme Hik 10 THCSIY
HaCiHUH Ha OJIHOMY I'eHepaTHBHOMY ItaroHi. barpkiBuiuHa iporo Buay — [liBHiuna
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Awmepuka. 3a nanumu neskux asropiB (['ycea, 2020) kopeHi 30J0TYIIHHKa
CHHTE3YIOTh PEUOBHHH, SIKI IPUTHIYYIOTH PICT IHIIUX POCIIHH.

MerTol0 NpeACTaBICHOrO AOCIIKEHHsI OYyJI0 BHBYECHHS LIUTOCTATHYHOI
AKTHBHOCTI BOJHOIO €KCTPAaKTy KOpPEHIB 30JIOTYIIHHMKa KaHajachkoro. Jlis
BU3HAYCHHS IIMTOCTATHYHOI aKTUBHOCTI BHKOPHCTAIM MEeTOAUKY IBaHoBa B.B.
B moaupikamii Meramincekoi III. SIk TecToBHII 00’€KT BHKOPHUCTOBYBAJIH
NPOPOCTKH OTipKa 3 POAMHU TapOy30BHX, JUIA SIKMX XapaKTepHUH paHHiN
PO3BUTOK OIYHUX KOpEHIB. Y KOpEHsX rapOy30BHX 3akiajka OiYHUX KOpEHIB
NPOXOANTH Yy 0a3anbHIi YacTHHI MEPHCTEMH, a B KOPEHSX IHIIUX POCIHH — Y
30H1 AM(epeHIiI0BAHHS KIIITHH ICIsI PO3TATYBaHHSI.

PocnuHa Mae QapmakosoriuyHi BJIACTUBOCTI 1 BHKOPHUCTOBYETBHCS SIK
CCUOTIHHHUIA, )KOBUOTIHHUI, aHTHOAKTepiaIbHUIT3aci0. POCIHHY BHKOPHUCTOBYIOTh
Opu  TienoHepuTi, MoAarpi, MOMIAPTPUTI, NPH >KOBUO-KaM siHI XBOPOOI,
OpoHxianbHIN acT™Mi i TyOepKy/ibo3i JiereHb. OCKUIBKM MEpHCTEMa B HAIIOMY
JOCITI/PKEHH] BUCTYIIA€ aHAJIOTOM MyXJIMHHUX KIITHH, MPOBEACHE 0CIIPKSHHS
JIO3BOJIUTH OLIHUTH TPOTHITYXJIMHHUM €(eKT 30J0TyIIHHKAa KaHaJChKOTO.
AXTyalpHICTh BHBYEHHS JIIKQPCHKOTO MOTeHWiany S. canadensis TOB’sS3aHO
Takox 3 pobotoro Keitriin [Ix. Ta PaiizeHep 3 BUBUSHHS POCIMHHUX 1HTi0ITOpIB
npoHukHeHHs Bipycy SARS-CoV. ABTopu moBenu, LI0 BUCOKY IHTiIOyHOUy
AKTHBHICTb BHUSIBIISIFOTH CYLIBITTSI 30JIOTYLIIHUKA HAHBHIIOTO.

[TpoBeneHe HaMK NOCIIIKEHHS CBIIYMTB, 1110 BOAHUI €KCTPAKT KOPEHIB
30JIOTYLIHMKA KaHAJICbKOTO MAa€ BUCOKY LIMTOCTATHYHY aKTHUBHICTh, BXKE IMpPU
KOHLeHTpawii 50 MI/mMi MITOTHYHA aKTHBHICTh NpHUTrHiuyeThest Ha 30%, a npu
koHUeHTpauii 350 mr/min Ha 60%.

MoxHa NPHUIYyCTHTH, IO I1HBA3is 30JIOTYIIHHKA B TPaB’sSHOMY spycCi
3a0e3neuyeTbcs He TUIBKH 33 PaXyHOK BHCOKOI HACiHHEBOI MPOJIYKTUBHOCTI,
a 1 3a paxyHOK (DiTOTOKCHUHOrO ehekTy 3 OOKy KOpeHiB pociuuH. [ns Toro,
100 MOPIBHATH (ITOTOKCHYHICTH 30JIOTYIIHUKA 3 (DITOTOKCHUYHICTIO 1HIIMX
BUJIIB POJMHH afiCTPOBI, MU MPOBEIU AOCIIDKEHHS [[UTOCTATHYHOI aKTHBHOCTI
amOpo3ii nonuHonucroi. barpkiBuHa amMOpo3ii nonuHonucroi Tex IliBHiuHA
AMepuka, ajge IsI POCIIMHA Ma€ BHCOKY MPOAYKTHBHICTh Ta 3JaTHICTH 10
mirpauii. ITnonrouicte amOposii — 100 Tuc. HACIHMHM 3 OJHI€l POCIMHH.
AMOpO3isi BUKOPUCTOBYE BEJHMKY KUIBKICTh BOJAU Ta €JIEMEHTIB MIHEPaJIbHOI'O
JKMBJICHHS, 10 3HWXKYE PpOJIOYICTh IPYHTIB. BHBYEHHS IMTOCTaTUYHOI
AKTHBHOCTI KOpEHIB aMOpo3ii MOJMHOJMCTOI JO3BOJISIE 3pOOMTH BHCHOBOK,
IO OCTaHHS Mae OLIbII BHCOKY (DITOTOKCHYHY aKTHBHICTb, HiX 30JOTYIIHHK
kaHajacbkuid. Ilpu konuenrtpamii 100 Mr/Mia BOIHOTO E€KCTPaKTy KiIbKICTh
01YHUX KOPEHIB, a BIAMOBIIHO 1 IHTCHCUBHICTH MITO3y 3MCHIITyBajgach Ha 65%.
MosKkHa KOHCTaTyBaTH, 1110 He 3Ba)KaI0UH Ha iHBa3i0 000X BUIIB-TpaHCHOpMEpIB
B NPUPOJHI €KOCHCTeMH, (apMakoJoriyHi BiacTuBocTi Solidago canadensis
B ymoBax maHnemii SARS-CoV2 MoHa BHKOPHUCTOBYBaTH Ijisi OOpOTHOH 3
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KOPOHOBIpyCaMH, a MPEACTABJICHI BHUIIE IOCIIKCHHS J03BOJSAIOTH BiIHECTH
30JIOTYIIHHK JI0 MPOTHITYXTMHHUX 3aCO0IB.

JBopeusknii B., Bynac A., Tkau €.

CTAH YI'PYIIOBAHHS MIKPOOPI'AHI3MIB IPYHTY 3A JIIi
OPT'AHO-MIHEPAJIbHOI'O IOBPUBA DIAMOND GROW
Incmumym aepoexonoezii' i npupoooxopucmyeanus HAAH Yxpainu
03143, 6. Memponoziuna, m. Kuis, Yxpaina
e-mail: Bio-206316@ukr.net

Dvoretskyi V., Bunas A., Tkach E. THE STATE OF SOIL MICROOR-
GANISMS COMMUNITY UNDER THE INFLUENCE OF ORGANO-MINE-
RAL FERTILISER DIAMOND GROW. Any ecosystem is characterised by a
complex trophic and spatial organisation, but at the same time they are dynamic,
balanced and self-regulating. Soil microbial communities are in close interaction
with all components of the ecosystem, and primarily with plants. The research
has shown that the use of the organo-mineral fertiliser Diamond Grow (OMF-
DG), compared to the control, has no toxic effect on the soil microflora, namely
ammonifying bacteria, bacteria that use mineral forms of nitrogen, oligotrophs,
streptomycetes, bacteria of the genus Azotobacter, micromycetes and soil bio-
logical activity. Indicators of carbon dioxide emission intensity with OMF-DG
indicate a high level of overall biological activity of the soil and the processes
taking place in it.

Bynp-skiii exocucremi nmpuTaMaHHa CKJIQJHA TpPogidyHa Ta MPOCTOPOBa
Oprasizamisi, TOpsAx 3 THM BOHM € JUHAMIYHUMH, 30aJaHCOBAaHMMH 1
CaMOpETYJTIOIOYMMH. YTPYIOBaHHS MIKpOOPraHi3MiB TIpyHTy IiepeOyBaioTh
y TICHIA B3aeMoOmii 3 yciMa KOMIIOHCHTAMH CKOCHUCTEMH, 1 BIIEPIIY Yepry 3
pocimHaMu. CTpyKTypa MiKpoOHMX HOMyJIALiil (ITpocTOpoBa, TaKCOHOMIYHa,
(yHKIIIOHAJIbHA) TEPEBAXXHO 3aJ€KHUTh BiJl CYKYITHOCTI B3a€MOBIIHOCHH,
SIKI CKJIafaloThCs BCEPEHHI yrpynoBaHHs. Bimomo, mo cepex arpoximikaris
Ta TIECTHIUIB, OUIBIIICTh € TOKCHKAaHTaMH IIMPOKOTro criekTpy mii. Jliroui
PEYOBMHM OCTAHHIX 3/1aTHI HAKOITMYYBATHCS 1 IUPKYITIOBATH B HABKOJIUIIHEOMY
CepeIOBUII, TOPYITYBATH MPUPOAHI Oi0IICHO3H, 3aBAABATH IIKOIU XPeOCTHIM
Ta Oe3xpedeTHUM TBapWHAM, POCIMHAM, BIUTMBATH Ha CTaH 3JI0POB’S JIIOAWHHU,
CTBOPIOBATH MOTEHIIIHY 3arpo3y BiJlaJIeHUX HeraTUBHUX HacwikiB (HabaHIoK,
2017; Karpenko, 2021; Tutynska, 2019).

BB oprano-minepansHoro noopusa Diamond Grow (OMF-DG) na
MiKpOOHE yrpyIyBaHHS BU3HAYAIH 32 YHCEIbHICTIO MiKpOOPTaHi3MiB OCHOBHUX
€KOJIOTO-TPO(IYHHX Ta TAKCOHOMIYHUX TPYIL, @ caMe aMOHI(DiKyrounx OakTepii,
10 BUKOPHCTOBYIOTh MiHEpaJIbHI (opMH a30Ty, OJMroTpodiB, CTPENTOMIIETIB,
6akrepiit pony Azotobacter, Mmikpominertis. Bei Mikpobionoriuni anaii3u, TOOTO
TEXHIKY BiOOpY 3pa3KiB IPYHTY, BUTOTOBIJIEHHS IIOCI]IJJOBHHX PO3BEICHb
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MIKpOOHHX CyCIeH31i B ()i310JIOriYHOMY PO34HHI 1 MOCIBY iX Ha arapu3oBaHi
NOXUBHI CEpeNoBUINA, 3AIMCHIOBAIM 3aralbHONPUHHATHMHU METOAAMHU.
HocnikenHss nepenbadano BapiaHTH, a caMe KOHTpOJb (0e3 BHECeHHs
JOCITiKYBaHOT pedyoBUHHM), 1-KpaTHy min HopMy aoopusa (1 min*/IT) — 3,85
MKI/KT TpyHTY; l-kparHy max Hopmy apoOpuBa (1 max*/[IT) — 19,2 mxr/kr
rpyHty; 10-xparny max Hopmy noopusa (10 max*IIT) — 0,19 Mr/kr rpyHTy.

Bci ex3orenHi uyuHHUKM (OioyoriuHi, XiMiuHi, (i3W4Hi, KIIMaTH4HI)
CIPUYMHSIOTh 3MIHH Yy CTPYKTypl MiKpoOHOro yrpymoBaHHs IpyHTy. IIporte
MIKpPOOPIaHi3MHU BOJIO/IIFOTh BUCOKUM PiBHEM aanTallii 70 30BHIIIHIX YMHHUKIB
3a paXyHOK CBO€T MONMIUPEHOCTI, YHIBEPCAIBHOCTI, aIalITHBHOCTI 1 HA[3BUYaiHOT
HMIBUJKOT IPUCTOCOBAHOCTI O YMOB icHyBaHHs. Buseneno, mo OMF-DG
y MiHIManbHi#l, MakcuMaibHiH, 10-kpaTHIi MakKcUMajbHIH KOHIIEHTpawii
CIIpHSIE 3POCTAHHIO YUCEIBHOCTI MIKPOOPraHi3MiB JOCIIKYBaHUX OCHOBHHX
€KO0JIOro-Tpo(iYHUX Ta TAKCOHOMIYHMX Tpym. Jis mociijkKyBaHUX BapiaHTiB
BIZICOTOK OOpOCTaHHS TPYJOYOK TPYHTy OakrepismMu poay Azotobacter
cranoBuB 100 %. YucenbHicTh aMOHi(iKaTOPiB, OAKTEPIi, 110 IMMOOLTI3YIOTh
MiHepaibHi (opmu a3ory Ta onirotpodis 3pocrana B 1,2—1,5 pasiB BiiHOCHO
KOHTPOJIIO Ta 3aiexaina Big Hopmu BHeceHoro OMF-DG. Tak, mans 1 min* 111
YHCEIbHICTh aMOHidikaTopiB craHoBwia 8,5+0,4, mia 1 max*/I1 — 9,6+0,7,
st 10 max* A1 — 10,340,2 ma KYO/r rpyHTy. YncenbHIicTh 0irotpodis s
JOCTIKYBaHHX BapiaHTiB koauBagach Bix 11,7+0,9 mo 14,2423 mua KYO/r
IPYHTY, a JJIsl KOHTPOJILHOTO BapiaHTy Jie HE BHOCHJIOCH JOAATKOBUX PEYOBHH
cranoBuia 10,5+0,5 mna KYO/r rpyHTy. UncenbHICTh MIKpOMILIETIB 3pocTalia
s 1 min*I1 y 1,2 (40,3 £3,9), qa 10 max*/II1 — 1,4 pas3u (47,2+1,7 tuc
KYO/r rpyHTy) BigHOCHO KOHTpOJIbHOTO Bapianty (33+4,8 tuc KYO/r rpyHTy).
YucenbHicTh cTpenToMineriB 3pocna y 1,5 pasu mis 1 min*AIT (Big 1,8+0,23
wiH KYO/r rpynrty), B 2,7 pazu ast 10 max* 11T (2,5+0,22) ta B 3 pasu mis 10
max*JIIT nopmu Baecenoro OMF-DG (3,2+0,39 miaa KYO/r rpyHTy).

[HTErpaNbHUM ITOKa3HWKOM CTaHy IPYHTY Ta (i3ionoro-meraboiiuHux
MPOIECiB  MIKPOOIOIICHO3y € IHTGHCHBHICTh BHIUICHHS BYTJICKHCIOTH.
IHTeHCUBHICTE BUAIIECHHS CO, npu BHecenHi 1 min*/[IT OMF-DG cknanana
156,22 mxr CO,/r 1pynry, mo Ha 8,61mkr CO,/r rpynTy Oinbmre Hik Ha
KOHTponbHOMy BapianTi (147,6 mxr CO,/r rpynTy). IIOpiBHAHO 3 KOHTPOJIBLHAM
BapianToM BHeceHHA | max*/II1 ta 10 max*/II1 cnpusiio 30imbIIeHHIO emicii
IUoKcuay Byrurertio Ha 9,4 ta 13,2%, simmoBimuo (mmst 1 max*IIT— 161,5 ta 10
max*JlI1 - 167,1 mxr CO,/r rpynry).

Otmxe, MPOBEACHUMH JOCITIPKEHHSIMH BCTaHOBJICHO, IO 3aCTOCYBAaHHS
oprano-MiHepanpHOro nobpma Diamond Grow MOpiBHSHO 3 KOHTPOJEM HE
MIPOSIBIISIE TOKCHYHOI /il Ha TPYHTOBY MiKpoQIIopy, B TOMY YHCIIi arpOHOMIYHO-
KOPUCHHX MiKpooprasi3miB. [loka3sHHKH iHTEHCHBHOCTI eMIcCil JHOKCHIY
Byrienro npu 3actocyBanHi OMF-DG Bka3yroTh Ha BHCOKHIT PiBEHB 3araibHOL
0i0JI0TiYHOT aKTUBHOCTI IPYHTY Ta MPOIIECiB, IO B HHOMY MPOTIKAIOTh.
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JdvxHoBcbkuii €., Pycun I.
3ATPO3A TTIOILIMPEHHS OMEJIU BUIOT (VISCUM ALBUM L.)
HA TEPUTOPII JOBKOJIA HY JIbBIBCHKA TTOJITEXHIKA
Hayionanenuii ynieepcumem Jlvgiecoka Ilonimexuika
eyn. banoepu, 12, Jlvsis, 79013, Vkpaina

e-mail: yevhenii.dukhnovskyi.eo.2022@Ipnu.ua, irynal 9rusyn@gmail.com

Dukhnovskyi Y., Rusyn I. THE THREAT OF SPREADING OF WHITE
MISTLETOE (VISCUM ALBUM L.) ON THE TERRITORY AROUND LVIV
POLYTECHNIC. The rapid and impressive expansion of white mistletoe (Vis-
cum album L.) in the urban ecosystems resulting in the threat of the exist and
tree health is reported. As the first step in combating it, the accounting of trees
affected by mistletoe and the creation of a map of the distribution of mistletoe
around university is initiated.

Owena 6ina (Viscum album L.) € mpupoIHUM ITapa3suToM IepeB y €Bpori
ta IliBgenniii Asii (Mylo et al., 2021). XpoHiuHa B3aeMOIis OMea-aepeBo-
rOCIo/1ap BUSIBIISIE TPUBAINI CTPEC JAJIs TOCIIOAAPS, 3MIHIOIOYH HOTO METabo0I1i3M
(Alba Lazaro-Gonzalez et al., 2021). Sk emi¢iTHHII HamiBnapasut, omelna
po3BHBaE eHIO0(DITHY TayCTOpialIbHy CHCTEMY, 110 JO3BOJISIE BCMOKTYBATH BOJLY
Ta PO3YMHEHI B HIiMl croyyku nepeBa-rocrnonapsi (Zuber, 2004). ITornunaroun
BOJIOTY, OMeJla CIpHYHMHSE Ae(iUTy BOAM JUIS TUIOK, PE3YyJIbTaTOM HYOTO €
YIIOBUIBHEHHSI pocTy aepeBa Ta GopmyBanHsa kponu (Griebel et al., 2021). Sk
HACJIIOK, IepeBO BTpavyae €CTETHYHUI BHUIVIAI, HOTO KPOHA PO3PIILKYEThCH, 1
BiJITIOBiTHO, PICT CamMoro JepeBa CHOBIIHHIOETHCS. JlepeBO MOXKe CITiBICHYBaTH
3 OMEJIOIO MIPOTATOM JOBIHX POKIB, SIKIIO BPa)XCHHs OMENOK0 Hepenuke. [Ipote
IHTCHCUBHE Tapa3sUTyBaHHS OMEJIH € BaroMOIO NPHUYHHOIO 3aruOeni JepeB y
Ha3eMHHUX EKOCHCTeMax, 0COOIMBO, KO 3apa)KeHi JIepeBa BiIUyBalOTh CTPEC
yepe3 0OMEeXeHHS BOIM, 1[0 HATENep € MOIIMPEHOI0 MpOoOIeMOI0 y 3B SI3KYy 3
100aBbHOI0 3MIHOKO KITIMATYy.

Owmerna JEeMOHCTPYE IIBUIKY Ta BpaXkalody EKCIAHCII0 B NPUPOJHI Ta
MiCbKi eKocucTeMH YKpaiHi. MOHITOPHHT 1 yIIPaBIiHHS UM BUIOM, 1110 [IIBUAKO
momuproeThest crae Bee ckimaanimmm (Krasylenko et al., 2020). Bopotsba 3
OMEJIOI0 aKTHBHO BesieThest y MicTi Kuesi, ge 3a nannmu KO «KuiB3eneHOyn» y
2022 poui O6yno BuaaneHo oMeiry 3 KpoH Maiike 5000 1epeB y CTONMYHUX HapKax
Ta cKkBepax. [HIIMI CTONMMYHMI MPOEKT mependavae 00K BPOKCHUX OMENIOK
JIEpeB 3a y4acTi €KOJIOTiB Ta BOJIOHTEpPIB. Y HAIIOMY MiCTi MH CIIOCTEPIiraeMo
HEJOCTaTHill piBeHb OOpOTHOM 3 OMeNow Ta ii OaraTtopiyHe Mmapa3UTyBaHHS
Ha JepeBax CKBepiB micta JIbBOBa, IO CTABUTH IIiJ 3arpo3y MOJAIBIIY IOIIO
nepeB Micta. OCKINBKH 3HAUYEHHS JACPEB y MICTI € HAJA3BHUYAITHO BAXKIIUBUM, 5K
JUTS CTIPUSTIIMBOTO KITIMaTy, 30epeKeHHs 010pi3HOMAHITTS, TaK i AETOKCHKAMii
ABTOMOOUTBHUX BUKHIIB 1€ IPEICTABIISIE aKTyaIbHY MPOOIIEMY.

MerToro Hamioi poOoTH OYyJI0 OLIHUTH OCOOJHBOCTI MOIIUPEHHS OMEIH
6inoi B o3erneHenHi noBkosna HY JlbBiBchbka momitTexHika. ByB mpoBeneHuit
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MOHITOPUHI TepuTopii 3arampHOr0 miomero 308 015 ™% HacaKeHb
Oe3nocepeiHbO 0111 HABYATILHUX KOPITYCIB, a TAKOX Y CKBepax Ouls HUX Ta B
npuwiieriux 14 ByaMib 3arajibHOI0 NpOoTsDKHICTIO 4 971 M. Byno BusiBneno 744
ocobunu omenu Ha 60 nepeBax CKBepiB Ta 55 ocoOuH omenu Ha 16 mepeBax
y BYJIMYHOMY O3€JIeHEeHHI. ¥ ckBepax croctepiranu ypaxenus 10,2 % nepes,
NpoTe IHTEHCUBHICTh YpaXeHHs OyJia JOCHTHh 3HAYHOIO: Ha JESIKHX JiepeBax
BUSIBJICHO IO KUJIbKA JIECATKIB OCOOMH OMenH, 1 HaBiTh 50-73 Ha oIHE IepeBO.
Taki nepeBa BUCTYNAIOTh EHTPAMH PO3IIOBCIO/KEHHS TTapa3uTapHol POCIMHU
Ha 3pOCTar0Yi MOPYY 37J0POBI IEpPEBa 3a y4acTro ntaxiB. [lopyd KOKHOTO epeBa
3 KUTBKICTIO oMenu Oibiiie 10 0cOOMH BUSIBICHO KiJibKa JepeB 3 1-5 ocoOuHamu
omenu. JlepeBa ByNHIlb BpaKCHI OMENO B MeHmmid wipi, 3,09% nepes, i
KUTBKICTh OCOOMH OMEJH Ha OJHOMY JCPEBI TAKOXX HEBEJHKA, B CEPECIHHOMY
1-3 omenu Ha gepeso. [IpoTe ypaskeHHS] OMEIIOK CIIOCTEPIraeThCs JIUIIE Ha THX
BYJIMLISIX, SIKI Oe3rmocepeiHbo € OuIsi CKBEpIiB 3 IHTCHCUBHHMM I1apa3uTYBaHHSIM
OMeJIH, BUSIBIISIIOYM CTPIMKY €KCIaHCio oMmenu B ypOoekocucremu. B Toit ke
yac, 3pi3aHa oMmeja Morjia 0 MaTh NMpaKTHYHE 3aCTOCYBaHHS sK Oi0ManuBo,
CHPOBHUHA JIJIsl OTPUMAHHS JIKIB 4M JeKop. SIKIo He Oyne BKUTO HEOOXiTHHX
3aX0/iB MO ii 3HEIIKO/KEHHIO, TEeMepilliHi TEeHJAEHILIi MOIIMPEHHS OMeNn
30epexkKyThCs, 32 KUIbKa POKIB MOYKE MaiKe HE 3aJHIIMTUCS 3A0POBUX ICPCB.
Hepera, siKi 3pocTaiy ACCATIIITTSIMHU, 1 €KOJOTIYHA POJIb SKUX TaKka Baroma
y 30aJaHCOBAaHOTO PO3BUTKY MiCTa, ONMHWIIMCS TiJl CEpHO3HOK 3arpo30l0
iCHyBaHHSI.

Kuraap H., Ky3uu O., Ko3inin M., AuTonsik I'.
BMICT XJIOPO®UIY Y XBOI POCJIMH HA TEPUTOPII MICTA JIbBOBA

Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: zhygalnazar@gmail.com

Zhygal N., Kuzych O., Kozinin M., Antonyak H. CHLOROPHYLL
CONTENT IN THE NEEDLES OF CONIFEROUS PLANTS IN THE TERRI-
TORY OF THE CITY OF LVIV. The concentrations of photosynthetic pigments
(chlorophylls a and b, as well as the total content of chlorophylls) in the needles
of six species of coniferous plants (Picea abies, Picea pungens, Cupressus sem-
pervirens, Thuja occidentalis, Juniperus squamata and Taxus baccata) growing
in the city of Lviv were determined. It has been found that the concentrations of
pigments in cells differ between plants of the Pinaceae, Cupressaceae and Taxa-
ceae families. The results obtained indicate the specificity of adaptation of the
photosynthetic apparatus in mentioned coniferous plants to growth conditions in
urban areas.

OnHi€l0 3 TOJOBHHX TMpoOJeM Yy CydacHOMY CBITI € 30epexeHHs
HaJIS)KHOTO €KOJIOTIYHOTO CTaHy IOBKUIIS, BiJ SKOTO 3aJISKUTH 370pOB’S
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JIIO/IMHHM Ta ii BIPKUBaHHS K OilonoriyHoro Buay. OqHak BUpOOHWYA AiSIIBHICT
JIIOZICH CIPUYUHSIE TOTIPIICHHS SKOCTI HABKOJIMIIHBOTO CEPEIOBHINA, IO
0COOJIMBO TIOMITHO Y IIPOMHCIIOBHX MicTax. ToMy akTyanbHI 3aX0/11, CKEpOBaHi
Ha TOJIIIIICHHS CTaHy KOMITOHCHTIB JOBKULISA B MICBKUX MoceneHHsaX. OmHuM
i3 epeKTUBHMX CIOCOOIB MIATPUMAHHS YUCTOTH Ta HAJIEKHOT SIKOCTI JOBKLILIS €
03€JICHEHHS1 )KUTJIOBUX MACHBIB, TEPUTOPIH, IPHIIETIINX JI0 BAPOOHUYHX CIIOPY,
OCBITHIX 1 JIIKYBJIBHUX 3aKJIaJliB. 3 METOIO 03CJICHEHHS YaCTO BUKOPUCTOBYIOTh
XBOWHI POCIIMHH, SIKI MalOTh BaXJIMBE JaHAIIa(THE, BOJOOXOPOHHE,
JICKOpaTHBHE Ta €CTeTUYHE 3Ha4YeHHs. [IpoTe Ha ChbOroIHI BHIIOBI OCOOIMBOCTI
MeTaboIIi3My B KJIITHHAX XBOMHUX POCIMH BUBYEHI HEIOCTATHBOIO Mipoto. Tomy
MeTOr0 poboTH OyIo 3’sICyBaTH KOHLEHTpPALil0 (POTOCUHTETUYHUX MIrMEHTIB Y
xBOT pocnuH kiacy Pinopsida Ha Tepuropii micta JIbBOBa.

Hdnst pocnmijpkeHb BUOpaiM LICTh BUMAIB JEPEBHUX 1 YarapHHUKOBUX
POCIMH 13 PI3HUX POJHMH TOJOHACIHHUX: sMHa 3BW4aiina (Picea abies (L.)
H.Karst.) i snmaa xomoua (Picea pungens Engelm.) 3 pogunu Pinaceae, kumapuc
BiuHO3enenuit (Cupressus sempervirens L.), Tys 3axinna (Thuja occidentalis L.)
i smiBens myckatuit (Juniperus squamata D.Don) 3 ponuan Cupressaceae; THC
spuuaitanit (Taxus baccata L.) 3 ponuau Taxaceae. JlociiKyBaHi BUIU POCITHH
pPOCTYTh Ha TEPHUTOpil, MPUWIEHIii 10 TOJOBHOTO Ta HABYAJIBHUX KOPIIYCiB
HamionansHoro yniBepcurery «JIbBiBCbKa moriTexHika». Bindip pocimHHOTO
Marepiay, JTOCiJUKeHHS KOHLEHTpauii xnopodiny a- 1 b-tumiB (BiANOBiAHO,
Xin. a i Xun. b) Ta 3aranpHOI KOHUEHTpalil xnopodiny (Xi1. a+b) 3nilicHIOBaIN 3
BUKOPUCTaHHSIM CTaHAAPTHUX METO/IB. Pe3ysbTaTH 10CiikeHb ONpanboByBaIn
METO/IaMH BapialiiHOl CTATUCTHKH.

Pesynbrati  mochipkeHb BKa3ylOTh Ha Te, MO0 KOHIECHTPALIis
(OTOCUHTETHYHUX MITMEHTIB HEOAHAKOBA Y XBOT TOCI/PKYBaHUX BHJIIB POCIIHH.
3okpema, 3arajbHa KOHIIEHTpAIlis XJIopodiny qocsArae HAHOUIBIIOTO 3HAYCHHS
y xBoi pocnuH Taxus baccata, a HARMEHINIOT0 3HAYSHHS — y XBOi pociuH Picea
pungens. 3TiJHO 3 OTPUMAaHUMH pe3yJIbTaTaMH, CepelHE 3HAYCHHS MOKa3HUKa
3araibHOi KOHIICHTpamii XJIOpo(piTy y XBOi JOCHIMKYBAHHX BHIIB POCIHH
i3 ponuan Cupressaceae Oinplie, HXK y XBOi pociuH 3 poaunHu Pinaceae, ane
MeHIIe, HiX y XBoi Taxus baccata. OcoGnMBo BUpa3Hi BIAIMIHHOCTI BUSIBIISIOTHCS
y KOHLEHTpalii XJOpoQily g-THUIy Yy XBOI aHaJi30BaHWX BHIIB DPOCIHH;
HaTOMICTh BIpOT'1THOT pi3HHIII Y KOHLIEHTpaLii XJ10po(dity h-THITy HE BUSBICHO.

Y mpotieci 1ocTiKeHb 3’ ICOBaH1 BUAOBI Pi3HUIII B 3arajibHii KOHIEHTpAIi]
xJI0podiny Ta KOHIeHTpauii xiopodiny a-Tumy y XBoi pociuH kinacy Pinopsida,
SKi pOCTyTh Ha TepuTopii Micta JIbBoBa. OTpuUMaHi pe3yJbTaTd BKa3ylOTh Ha
0CO0IMBOCTI aaanTarii (OTOCHHTETUIHOTO arapaTy POCIHH 3 poauH Pinaceae,
Cupressaceae i Taxaceae 10 yMOB pOCTy Ha MICBKiil TepuTopii.
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BUAU POCJIIMH-TPAHCO®OPMEPIB ¥V JJOJIMHI PIYKU CTPBSIXK
(PYKIBCBHKA OTT JIbBIBCHKOI OBJIACTTI)
Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
e-mail: andriykabay@gmail.com

Kabay A., Mamchur Z. SPECIES OF TRANSFORMERS PLANTS
IN STRVYAZH RIVER VALLEY (RUDKIVSKA OTG OF LVIV REGION).
Invasive flora in anthropogenically transformed and natural territories of the
Rudkivska OTG was studied during the 2022-2023 growing season. Ten alien
transformers species have been identified. They alter the conditions of the en-
vironment and species composition by their invasion. According to taxonomic
classification, these species belong to families Asteraceae, Cucurbitaceae, Sap-
indaceae, Balsaminaceae.

Teputopist PynkiBcbkoi rpoMany icTOpHYHO JaBHO 3aceyIeHa i, BIIOBIIHO,
TOCIOIaPChKO OCBOEHA. AHTPOIIOT€HHE HABAHTaKCHHS YIIPOJOBX CTOMITh 0YyII0
3HAYHKUM, OCKUIBKH HPUPOIHI EKOCHCTEMH 3MIHEHI HacaMIiepe yepe3 BUPYOKyY
JciB Juisi BelleHHs1 3emiiepoOctBa. Y XX CTONITTS MPOBOIMIM Pi3HOMAaHITHI
METIOpaTUBHI 3aX0/I1 Ha 33a00JI0YCHUX TEPUTOPISX, 1110, 0€3CYMHIBHO, BiIOMIOCS
Ha ekoJjoriuHoMy ctaHi pidok Ctpssix 1 bonosisku (Kabaii, Mamuyp, 2023).

Yupomorxk Beretamiiaoro nepioay 2022—2023 p. mpoBeICHO JOCTIIKCHHS
MOLIMPEHHs! 1HBa31{HUX BU/IIB y PI3HUX THIIAX €KOCHCTEM, SIK IIPUPOIHUX, TaK 1
AHTPOIIOTeHHO 3MiHeHUX. Ha OCHOBI BIIaCHUX JIOCIIPKEHb Ta TAaHUX JIiTEpaTypu
it IHTepHET-pecypciB BCTAHOBHIM BHIAM UYXOPITHUX POCIHH 13 BHCOKHM
iHBa3ifHIM TMOTEHINiaJIOM, SIKi HaleXaThb OO0 BHIIB-TpaHcopmepi: Ambrosia
artemisiifolia, Bidens frondosa, Erigeron annuus, Solidago canadensis, S.
gigantea, Impatiens glandulifera, 1. parviflora, Echinocystis lobata, Thadiantha
dubia, Acer negundo. 3a TaKCOHOMIYHOIO MPHHAIEKHICTIO 1€ BHIU POIHH
Asteraceae, Cucurbitaceae, Sapindaceae, Balsaminaceae.

Tpanchopmepn — 1ie BUAM, SKi CTaHOBIATH HAaWOUIBIIYy 3arpo3y i
010piI3HOMAHITTSI PErioHy, B SKHH BCENSIOTHCS, 1 MOXYTh 3MIHIOBATH JEsiKi
MTOKa3HUKH CEPEAOBHIIA, 30KpPEMa, PEXKUMH 3BOJIOKEHHS, OCBITIIEHHSI, BOJIOTOCTI
MoBiTps, mapameTpu IpyHTiB. Cepen TpaHcdopMmepiB € HaaAMIpHI CHOXHBadi
HasiBHUX PECYpCIB CepelloBHINA, SIKi BHCHAXYIOTh IPYHT, 1 JIOHOPH, KOTpi
30aradyroTh pecypcHi MOXKIIMBOCTI CEpEJOBHIIA.

Acer negundo nOMiHye 3a paxyHOK IIOCTIHHOTO BHCOKOTO IIPHPOCTY
Oiomacw, siKuit 3a0e3edyeThCsl HACIHHEBUM MIPECOM, IIBUIKHAM POCTOM, PaHHIM
IUIOAOHOIICHHSAM, TOJEPAHTHICTIO MO TigpopekuMy ¥ TpodHOCTI TPYHTIB.
3aBASKH UM OCOONMBOCTSM BHJ IIBHAKO CTa€ IOMIHAaHTOM, IPHTHITYE
HU3BKUH TIAPICT 1 CXOAM IHIIKMX AEPEBHUX BHUIIB, OCOOIHMBO BiTHOBJICHHS BU/IIB
poais Salix L. i Populus L., a Takoxx Maiike MOBHICTIO 3HUIIYE TPaB’sIHUH SpyC.
Ambrosia artemisiifolia — KapaHTHHHUN BUJ, MAa€ aJIcJIONMATHYHI BJIACTUBOCTI,
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IO MPUTHIYYIOTH PO3BUTOK IHIIMX POCIHMH, 3HaYHO BHUCHAXY€E IPYHTOBHH
MOKPHB, HAIMIPHO CIIOXKHMBAlOYM IIOKMBHI PEYOBHMHM Ta BOJOrYy. Bidens
frondosa ycninHo yTBOpIO€ riOpuau ta BUTICHsIE abopureHHuit Bun B. tripartita.
Echinocystis lobata napo1ye rycTy JINCTKOBY Macy, SIKOIO 3aTiHSIE Ta IPUTHIYYE
cynyTtHi BumM. Impatiens glandulifera ta 1. parviflora yTBOPIOIOTH IIUTBHI
3apOCTi, [0 3aTiHAIOTH Ta NPUTHIYYIOTh CXOIH IHIINX POCIHH. Erigeron annuus
BJIACTMBA BHCOKA aJalTHBHA CIPOMOKHICTb, BIICYTHICTh NIPUPOJHUX BOPOTiB,
IIBUJIKE Ta [IIJIbHE MOIUPEHHS BUY IPH3BOIUTE 10 BUTICHEHHS aOOPHT€HHUX
BuniB. Jus Solidago canadensis ta S. gigantea XapaxkTepHi allelOTaTHYHI
BJIACTUBOCTI, IIBHUJKE BETeTaTUBHE PO3MHOKEHHS, IO CHPHUSE yTBOPEHHIO
LIITBHUX 3apOCTEH, KOTPi 31aTHI BUTICHATUH abopureHHy (iopy. Thladiantha
dubia — BUJly BIacTHBE ILIBUJIKE BETETaTHBHE PO3MHOMXEHHS, POCIHHA YTBOPIOE
MOHOJIOMIHATHI yTpyNOBaHHs, 1[0 IPUTHIYYIOTh PiCT IPUPOAHOT (hiiopu.

st 3an006iraHHs MOIMPEHHIO POCIUH-TPaHC(HOPMEPIB PEKOMEHI0BAHO
(opMyBaHHS 3aXOIiB PAHHLOIO BHUSBICHHS Ta UIBHAKOTO pearyBaHHS,
MOHITOPUHTY 1HBa3iHHMX BHWJIB POCIHMH, a TaKOXX IPOBEICHHS ITPOCBITHIX
3aXO0/1iB /ISl HACEIICHH.

KoJocosa JI.

AKTYAJIBHICTb ITPAKTUKU OBMEXEHH I KOCIHHS TEPUTOPIM
3 TPAB’AHUCTUM IIOKPMBOM VY MICTI BIHHUITA

Jloneybkuil nayionanvhuti ynisepcumem imeni Bacuna Cmyca
eyn. 600-piyus, 21, m. Binnuya, 21021, Ykpaina
e-mail: kolosova.l@donnu.edu.ua

Kolosova L. THE RELEVANCE OF THE GRASSLAND MOWING
LIMITATION PRACTICE IN VINNYTSIA CITY. Urban areas face significant
biodiversity loss due to habitat destruction, fragmentation, and pollution, leading
to diminished ecosystem services and wildlife populations, exacerbating envi-
ronmental degradation and threatening human well-being. The research aims to
discover the efficiency of the grassland mowing limitation practice and to iden-
tify problems that may arise when applying this approach.

Brpara 6iopi3HOMaHITTS € OJHI€IO 31 3HAYHUX HPOOJIEM, 3 SIKUMH 3apa3
CTHKHYJIOCH JIFOJICTBO. Haitbinmpire Ha BTpaty OiOpi3HOMAHITTS BIUTMBAE came
JMOAChKA MiSUTBHICTR: 3a0pyMHEHHS, 3MiHA 3EMJICKOPHCTYBaHHS, NisUTBHICTB,
o0 CHUpHYWHAE KIIMAaTH9HI 3MiHM, TONIMPEHHS iHBa3idfHWX BHIIB. BTpata
0i0pi3HOMAHITTS Befe 3a co00I0 PyHHYBaHHS €KOCHCTEM, IO B CBOIO UEPry
MOJK€e MTPU3BECTH JI0 HEMPOTHO30BaHUX HACII/IKIB.

VY Micrax cuTyallis 3HaYHO Tipllla — Ha Ii¢ BIUIMBAE BHCOKHU pIBEHb
ypOaHizaiii: crocid >KUTTS JIOJAMHM, HEHAJIC)KHE MOBOMKCHHS 3 BiIXOJaMH,
aKTHBHa 320y/10Ba Ta BUKOPHCTAHHS TPAHCIIOPTY, Aerpaallis 3eJeH0-0JaKUTHOT
iHppacTpyKTypH. 3HAUHHUH BIUIMB MAFOTh TAaKOX 1 THITH 03€JICHEHHS Ta CIIOCOON
YTPUMaHHS 3€JIEHUX Haca/DKeHb, SIKI 3aCTOCOBYIOTbCS B MicTax, 30Kpema
peryssipHe KOCIHHS 3HAYHUX TEPUTOPIi.
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KopucTh Bi KOCIHHS Pi3HOTpaB’sl Ta AUISHOK, SIKI HE € TpaaMLiiiHUM
ra3oHOM, € CYMHIBHOIO, OCKUIBKM OKpIM 3HAa4HOI BHTPATH pPECypCiB 3HAYHO
BIUIMBAE Ha BUJIOBE pi3HOMaHITTS. OOMEXEHHs KOCIHHS OKpEMUX BHU3HAYEHUX
JUISTHOK B)XKE€ 3aCTOCOBYIOTH 3aKOPJIOHOM, aJKE iICHYE JlyMKa, III0 caMe TpaB’siHi
6ioTONM € OTHMMU 3 TaKHX, IO MOKYTh HalOiIbIIIe BIUTMBATH Ha 30€pPEKECHHS
GiopizHOMaHITTS B ypOaHi3oBaHiil Teputopii. OKpiM TOro, BOHH HAJIarOTh Pl
eKOCHCTEMHHX IOCIYT, TAKUX SK OYMIICHHS IOBITPS, 3HWKCHHS TEMIIepaTypH,
3MEHIIICHHS PIBHA LIyMy, YTPUMaHHS HaJUIMIIKOBOI BOAM, 3aXHCT IPYHTY BiX
eposii. Lle ocobmamBO akTyanbHO 3 OTJAAY Ha HpoOIeMy KIIMAaTHYHHUX 3MiH Ta
HEOOXI1IHOCTI afanTarii MICT 0 BOTO.

VY CcBOW uepry, BUPILICHHS 3a3HAYCHHUX BHIIEC MPOOIEeM 3armoOiraHHs
3MiHaM KJIIMaTy Ta ajanraiii 10 HUX i 30epekeHHs1 010pi3HOMAHITTS € JOCUTh
MIPIOPUTETHUMH i1t M. BiHHUII, 11e BinoOpaxkeHo B 3eneHoMy Kypci Binnwmi,
sKuit Oyno mporojnomeno mictoMm B ciuni 2022 poky. Tak, Oymo mpuitHATO
PIIIEHHS TIPO TECTYBaHHSA IMiIX0ay 0OMEKEeHHS KOCIHHS Ha OKPEeMHUX AiITHKAX.
VY pamkax mporo B 2022 pomi Oyno BH3HAYEHO MEPIIy TECTOBY MUISHKY —
pO3MiabHA CMyra B3J0BX TPaMBaWHHMX KOJIH 3arajbHOIO IUIOICI0 OJU3bKO 4
000 M. Kocinus ainstHkd Oys0 oOMexeHo 1o 2 pasiB Ha pik. Y 2023 poiri Taky
MIPaKTHKY OyJI0 MOIIMPEHO Ha 2 IHINX MOMIOHUX IUISHKH.

YHOponoBX HmBOro  Iepiogy  MPOBOAMIOCS — CIIOCTEPEKEHHS 32
TECTOBUMHU TEPUTOPISIMH, a TaKoXX OYJIO IONEepeIHbO BH3HAYEHO BHJIOBHH
CKJIaJl POCIMHHOCTI. BcTaHOBIICHO, IO IeplIa TeCTOBa AUIIHKA Ma€ JIOCHTh
PI3HOMAHITHHMI BHIOBHU CKjiam — Oinbiie 40 BUAIB CYAMHHUX POCIIHH, OJHAK
MOYXKHa CIOCTEpIiraTd HEOIHOPIJHICTh POCIMHHOCTI, HAsSBHICTh IHBa31MHUX
BUJIB Ta CYTTEBE JOMiHyBaHHs 3/1akoBuX. lle MoB’s3aHO 3 THM, IIO paHimie
IUITHKY OyJO 3aciSHO Ta30HHOK CYyMIIINIIO, MPOTe Ta30H JerparyBaB
YHACIIIOK HEHAJEKHOTO MOTISIMy. 3aceleHHS MUISHKH IHIIAMH POCITHMHAMH
MOKHA [TOB’S[3aTH 3 THUM, 1[0 OPYY 3HAXOJAMUTHCS IPHPOIHA IISHKA 3 JIyIHOIO
pocnuHHicTIO. OYeBHIHO, 1O 3MiHA BHUIOBOTO CKJIAJy Ha PI3HHUX MAUISHKaX
3aje)xaTUMe Bl IXHBOTO PO3TalllyBaHHs Ta 00 €KTIB MOPYHY.

OxkpiM Toro, Oys10 BU3HAUEHO MOTEHLIHHI MPOOIeMH HiIX01y, pO3II0YaTo
poboty oo QopmyBaHHS TPOMaAChKol IyMmkH. IlepembavaeTbcs MOIIYK
[UIAXIB BUPIOICHHS BU3HAYCHHUX NPOOJIEeM IUIsI MOXIMBOCTI MacIiTaOyBaHHS
MPaKTUKA Ha BCE MICTO.

Koctp H., Bacuiaok C.

EHTOMOPEMEIAIIA 3ABPY THEHNUX MIKOTOKCUMHAMU
BIAXOAIB ATPOITPOMUCIIOBOI'O KOMIUJIEKCY 3A JOIIOMOI'OIO
JIMYUHOK HERMETIA ILLUCENS
Hayionanenuil ynieepcumem «JIvgiecovka nonimexuixay
79013, Vxpaina, Jlveis, éyn. C.banoepu, 12
e-mail: nazkost27@gmail.com

Kost N., Vasylyuk S. ENTOMOREMEDIATION OF MYCOTOXIN-
CONTAMINATED AGRO-INDUSTRIAL WASTE USING HERMETIA ILLU-
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CENS LARVAEA study of the effects on the growth, survival rate and devel-
opment of H. illucens larvae contaminated with mycotoxins by-products of the
agro-industrial complex is presented. For the investigated substrates, the level of
substrate reduction by larvae and substrate conversion coefficients in H. illucens
biomass were determined. The content of the mycotoxin deoxynivalenol (DON)
in protein flour extracted from H. illucens larvae that grew and developed on a
substrate prepared with the addition of mycotoxic corn was investigated.

[lopiyHO BITYM3HSHUIA Ta CBITOBHII arpoIIPOMHUCIIOBHI KOMIUIEKC 3a3HAE
3HAYHUX 30WTKIB, CHPUUMHEHHUX rpudamMu poxy Fusarium, 0 BPaskaroTh 36pHO
OCHOBHHUX CUIBCHKOTOCIIONIAPCHKHUX KYJBTYP, TAKHX K KyKypy/A3a, IIICHUIS,
XKWTO, SIIMIHB Ta iH. HenmpuaaTHicTh 310paHOTO BpOXKalo, ypaskeHOro rpubdamu
Fusarium spp., TOSICHIOETBCSI HAKOTIMYEHHSAM y HHOMY BTOPHHHHUX METa0OJIITIB
rpu0iB - MIKOTOKCHHIB, SIKi € HAJI3BUYAHO TOKCHYHUMU PEIOBHHAMH JJIs1 JTFOICH
Ta TBapHH. HalimommpeHimmmM MikOTOKCHHOM, 110 TPOJIOKY€ETHCSI TpUOaMu poIy
Fusarium € BomiTokcuH abo neokcuHiBanenos (DON). BoMiTokcHH cipruymHse
TOCTpi Xap4yoBi OTPYEHHS B JIIOAEH 1 TBapHWH, TOMY 3€pHO, IO IIEPEBUILYE
JIOIYCTHMI JIIMITH KOHIIEHTpALii JaHOTO TOKCHHY 3a0HpaeThCs 3 Xap4OBOTO
JaHIoTa I moaaneiioro BukopuctanHs (Steinkellner et al., 2019). Takum
YMHOM, BUHHKAE 1OTpeda B Oe3neuHii, epeKTUBHINA Ta MPOMHUCIIOBIN yTHIIi3awii
3HAYHOI KUIBKOCTI POCIMHHOI CHPOBHHHM, II0 MAa€ HaAMIpHY KOHIEHTPALiIO
JICOKCHHIIBAIICHOTY YM IHIIMX MIKOTOKCHHIB. [lompw Te, 1m0 iCHYIOTH NHEBHI
METOJM JIeTOKCHKalii, BOHW HE BHUKOPHUCTOBYIOTbCS B IPOMHCIIOBOCTI dYepe3
3HAYHY BapTiCTh, HaIMIpHY 4aco3aTpaTHICTh i HU3bKY eekTuBHicTh (Gulsunoglu
et al., 2019). JInunnku Myx Hermetia illucens MOXyTb CTaTH NMEPCIIEKTHBHUM
IIJISIXOM BHPILIEHHSI OKPECIEHOI MpoOJIeMH 3aBISKH iX 31aTHOCTI €(EeKTUBHO
PO3KJIaaTy OpTaHivHI BiIXOIH.

3 1mporo MOmIALy HamH OyJo TIPOBEICHO TECTYBAaHHS MOJKIMBOCTI
nepepoOku munHKamMu H. illucens 3a0pynHEeHNX MIKOTOKCHHAMHM ITOOIYHUX
MIPOXYKTIB arpoONpPOMHUCIOBOTO KOMIUIEKCY Yy TIPOMHCIOBHX YMOBax Ha
BupoOHMUNX mnortyxHocTsix TOB “Incexreppa”. B xoxi nocmimkens Oyio
BUSIBJICHO, 10 BUKOPWUCTAHHS U1 BHPOIILYBAHHS JMYMHOK CEPEIOBHIL, SKi
MICTHIIN MiIKOTOKCHHH, Y OLIBIIOCT] €KCIIEPUMEHTIB HE CHPUYHHSIIO HETaTHBHOTO
BIUIMBY HAa PICT, PO3BHTOK Ta piBEHb BIDKMBAHHS JMYMHOK. Bapro Takox
3a3HAYMTH, IO MOJIeKy M (Y BUNaKy BUKOPUCTaHHS CyOCTpaTy 3 3a0pyJHEHO1
MIKOTOKCHHAMH KyKYpy/I3U 1 MIIEHMYHUX BHCIBOK) CIIOCTEpirainy Kpamuii Hadip
MacH i piCT MOPIBHSHO 3 KOHTPOJIBHUM CyOCTpaTOM, 1110 HE MICTHB MPOIYKTIB 3
MIKOTOKCHHaMH.

Jus omiHKM 37aTHOCTI JWYWHOK Hermetia illucens axymyiroBaTh
ne3okcuHiBasieHon (DON) i3 crioskutnx cyOcTpariB HaMu O0yII0 IpoaHasi30BaHO
foro BMICT B OiKOBOMY OOpOIIHI, OAEpPKaHOMY 3 JHYHMHOK, IO POCIH Ha
cyOcTparti, IKUit MICTHB KyKypy13y, 3a0pyAHEHY IIMM MiKOTOKCHHOM. [IpoBeeHi
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aHaJi3M 3acBIMYWIM BIACYTHICTH 3a3HaueHoro MikotokcuHy (0,00 ppm) B
3pa3Ky OIIKOBOro OOpONIHA MPU TOMY, LIO TOYATKOBUH BMICT MiKOTOKCHHY
B KyKypyn3i OyB Ha piBHiI 2,6 ppm. J[aHi pe3y/bTaTH BKa3ylOTh Ha 3[1aTHICThH
mmuuHOK H. illucens He akymynoBaTH B COOI MIKOTOKCHHH B TNEPBHHHOMY
BUIIIAI Ta €pEKTHBHO BUKOPHCTOBYBATH X JUIs yTHIII3allil pOCIUHHOT OiomMacu
3a0pyAHEHOT MIKOTOKCHHAMH.

Jleaeka /1.

MUUIOTHI JOCIIXKEHHS 3ATIACIB OPT’TAHIYHOT'O KAPBOHY
B EKOCUCTEMAX CTAPOBIKOBUX JIICIB BOAOAIJIBHO-
BEPXOBUHCBHKOI'O XPEBTA (YKPATHCHKI KAPITATH)
Incmumym Exonoeii Kapnam HAH Ykpainu
syn. Kozenvuuywvka, 4, m. Jlvgis, 79000, Yrpaina
e-mail: lifeisbeautiful638@gmail.com

Leleka D. PILOT STUDIES OF ORGANIC CARBON STOCKS IN
OLD-GROWS FOREST ECOSYSTEMS OF THE VODODILNO-VERK-
HOVYNA RIDGE (UKRAINIAN CARPATHIANS). In this work, the re-
serves of organic carbon of the Vododilno-Verkhovyna Ridge were studied.
Two plots were laid, near the village of Verkhne Gusne. The reserves of organic
carbon in the litter amounted to 6,67+0,31 t-ha'in the first plot and 7,40+0,47
t-ha™! in the second plot, respectively. Stocks of organic carbon in coarse woody
debris in the first plot was 21.21 t-ha™! and in the second plot - 19.46 t-ha™.
The reserves of organic carbon in the soil (0-25 cm) in the first plot are equal to
65.17+13,11 t-ha™!, in the second plot - 41.21+4,81 t-ha™!. To show the dynamics
of seasonal changes litter samples were taken on November 10, 2023. In the first
plot, the reserves of organic carbon amounted to 7.13 t-ha™ and in the second
plot - 8.85 t-ha™".

[Ipobnema 30inbIIEHHS KiTBKOCTI BYTJICKHCIOTO ra3y B arMocdepi crae
Jenani BiMayTHimO0. JIicoBI eKOCHCTEMH € OJHUMH 3 HaHOIIbII e(h)eKTHBHUX
peryisTopiB  mporeciB  OioreoxiMigHOro KoJ000iry KapOoHy, a Takox
HaOUIBPIINM Ha3eMHUM pe3epByapoM opraHiyHoro KapOoHy BuMiydeHoOro 3
atMoctepu B mpomeci auxaHHs. IIpuponHi CTapoBiKOBI JicH BiIITpaloTh y
UBOMY TIPOIIECI BaXIIMBY POJIb, OCKIIBKH CEKBECTPYIOTh atMochepruuii CO, Ha
TpUBAIIUH "ac y Qiromaci, mICTHIII, MEPTBIH AEPEBUHI Ta IPYHTI.

3 ommsany Ha e, OyJio MPOBEACHO JOCIHIIKEHHS 3amaciB OPraHIqHOTO
Kap6ony y mexxax BononinsHo-BepxoBuHCHKOTO XpeOTa, a came HOro MmiBHIYHUX
cxuiiB, mobmsy c. Bepxue ['ycne Cambipcekoro p-Hy JIbBiBchKOi oOnacri.
Ha wiii teputopii Oynu 3aknaneni n8i gainsaku mwiomeo 100 m2 (10x10 m) y
OykoBux Jicax Bikom 80-150 pokis, posramoBanux Ha BHcoTax 890-1080

M H.p.M. (ITwxwuk, Ilnmakisepka, 2020). Y Mexax nux IUITHOK BigOmpann
3pasKi MIACTHIKK (n=3) 3a JOMOMOro0 paMKu po3Mipom 25x25 cm (Lars
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Vesterdal, 2007). BmicT opraniynoro KapOoHy B JicOBii miCTHIII BU3HAYAIN
METOZIOM CyXOro o3oJieHHs1 [IpoOu rpyHTYy BigOMpaiii 3 KOKHOTO T€HETUYHOTO
TOPU30HTY y TPHhOX KpAaTHI TMMOBTOPIOBAHOCTI. BU3HAYCHHS OPraHi4HOTO
KapOOHY TMPOBOAWIM METOJAOM OiXpOMAaTHOIO OKHCICHHS 3 MOJAJIBIINM
(doToMeTpyBaHHAM OTpHUMaHOro po3unHy. OO0k MepTBoOi AepeBuHHu @ > 7 cM
MPOBOJIMIIN B MEXKaX BCi€l MPOOHOT IIOIIT, 8 Ha JUISHKAX 3X3 M IPOBO/IHIIH 00JTIK
rpyoux nepeBHuX 3anuiikiB @ 1-7 cm. s nepepaxyHKy BMICTY OpraHid4HOTO
KapOony BukopucroByBanu koeditient 0,45 mist micooi migctuiku i 0,50 mis
rpyOux JepeBHUX 3anuuKiB. Jlns obpaxyHky samaciB C . GylIO BHKOPHCTaHO
CEpEIHIO LIUTbHICTh MEPTBOT ICPEBUHU JJIs 1€l TepuTopil, a came — 345 kr-m>
(Binoyc, 2014, IMmwxkuk, Hnakisceka, 2022).

VY pe3ynbTaTi MOBEACHUX MOCTIIKCHh OTPUMAHO JaHi MO0 3amaciB
opraniyHoro KapOoHy y TpbOX KOMIIOHEHTaxX JIICOBUX E€KOCHUCTEM: MEpTBa
JiepeBHHa, MiACTHIKA, IPYHT. 3pa3ku BigOupanu y tpasHi 2023 poky. 3anacu
opraniunoro KapOony y mifctummi craHoBuiu 6,67+0,31 1'ra'nHa meprmiid
ninstHoi ta 7,40+20,47 1-ra”'Ha apyrid ginsHLI. 3anacu opraniuHoro Kapbony y
rpyOHX IepeBHHX 3aJTMIIKaX Ha nepurii aisaui oynu 21,21 T-ra™ , a Ha npyrii —
19,46 t-ra'. 3amacu opraniuHoro Kap6ony y rpynri (0 — 25 cm) Ha nepruiid
IutsHII ctaHOBMM 65,17+13,11 T ra™!, a Ha npyriid — 41,214+4,81 T-ra™!. 11106
MOKa3aTH CE30HHY AMHAMIKY 3amaciB MiJICTUIKH, Oynu BiniOpaHi ii 3paszku y
nepiii nexazi iucronana 2023 poky micyst OnaAaHHs JIUCTS ASPEB 1 YarapHHUKIB,
BiZIMUpaHHS YacTHHM TpaB. Ha mepuiiil QinsHI 3amacy opraHiqHOro KapOoHy
30UIBIIMIIKCH 10 7,13 T-ra™!, a Ha Apyrii autaHI — 10 8,85 T-ra!. Ile moB’s3aH0
13 HaJIXO/PKEHHSIM CBIXKOT'O OIajy Ha MOBEPXHIO IPYHTY.

OTxKe, BCTaHOBJEHO, IO 3arajpHi 3amacu opradiuHoro KapOony
CTapOBIKOBHX OYKOBHX JIiCiB BO,I[O):[iJ'IbHO-BerOBI/IHCLKOFO xpebTa,
po3ramoBaHux Ha Bucotax 890-1080 M H.p.M. y myni mizcTunka — MepTBa
JIEpEeBUHA — IPYHT 3HaX0AThcs y Mexkax 31,09-22,93 T-ra™'.

MuxkutnH A., Ipaq 0., Mamuyp 3.

MEPTBA JEPEBUHA AK CYBCTPAT IJIA IIOCEJIEHHA
EIMKCUJIBHNX MOXOITOJIBHNX ITAPKY ITAM)YATKHA
CAIOBO-ITAPKOBOI'O MUCTELITBA MICHEBOI'O
3HAYEHHA «3AJII3HA BOJA»

Jlvsiscokutl nayionanvHuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: adriana.mykytyn@Inu.edu.ua

Mykytyn A., Drach Yu., Mamchur Z. DEAD WOOD AS A SUB-
STRATE FOR EPIXYL MOSSES OF LOCAL PARK-MONUMENT OF
LANDSCAPE GARDENING «ZALIZNA VODA» Bryophytes on dead wood
substrate of local park-monument of landscape gardening «Zalizna voda» have
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been studied. Based on our survey, 12 species belonging to 10 families, and 11
orders were identified. Hemisciophytes, mesophytes, moderately heat-tolerant
and neutrophils are predominating according to the ecological groups classifica-
tion. The prevailing life forms are rough mat and smooth mat.

3eneni HacaukeHHA JIbBOBa € BayKJIMBUM (iTOOIOKOM B ypOoekocucTemi
Ta BiIrparOTh BAXKJIMBY POJIb IS 30epexeHHs OiopisHOMaHITTs. [Tapk mamsiTka
CaJI0BO-NIAPKOBOT'0 MHCTELTBA MICLIEBOTO 3HAUEHHS «3alli3Ha BOJA» HAIEKHUTh
JI0 TIPUPOAHO-3aMOBiAHOrO (oHAIY, 3aKmaneHuid y 1905 p. Ha cxmmax spiB 3
YHCICHHUMU JDKEPENIaMy, y BOMIL AKHX € 3aJ1i30, IO 1 JaJI0 CBOEPIIHY HA3BY I
MicueBocti. ITnonta napky cranosuts 19,1 ra (Kyuepssuii, 2008).

BaxnuBuM cyOcTparoM IS TIOCEJICHHS MOXONOAIOHMX € THMIIA
JEpeBUHA, IPHYOMY Ba)KJIMBHMU JUTA JOCTIKCHHS € Pi3HI cTamil. YHACIiIOK
TOCIIO/IAPCHKOI MISUTBHOCTI B MAPKY 3MEHIIY€EThCS KUIBKICTh THHJIO A€PEBUHH,
10 iICTOTHO BIUTMBA€E Ha KITBKICHUH Ta SIKICHHU CKJIAJ KCHIOTPOQITIB, y TOMY
yuci emkcmibHoi Opiodnopu (Goia, 2019).

JocmiKeHHsT eMIKCWIBHAX ~MOXOMOMIOHHX TPOBOIIIN  YIIPOJOBK
BererauniitHoro nepiony 2023 poky Ha Tepuropii mapky «3anizHa Bozma». byno
00CTEKEHO KOOI Pi3HOT CTail po3Kiamy, MCHbKH, TUTKH, Y TOMY YHCIIi y BOJI
TIOTOKIB. Y pe3ysbTaTi 10CiiUKeHHS Ha TepUTOpii napKy BusiBieHo 12 Bunis 3 11
poxis, 10 ponua Ta ABOX Bimminis (Bryophytata Marchantiophyta) MmoxomomiOHUX.
3okpema, newiHoUHUKH: Lophocolea heterophylla (Schrad.) Dumort., Metzgeria
Sfurcata (L.) Dumort, nuctkocTe6moBi Moxu: Anomodon attenuatus (Hedw.)
Hiibner, Brachythecium rutabulum (Hedw.) Schimp., B. salebrosum (Hoffm. ex
Web. et Mohr) Schimp., Hygroamblystegium varium (Hedw.) Monk., Hypnum
cupressiforme Hedw., Orthotrichum pallens Bruch ex Brid., Oxyrriynchium
hians (Hedw.) Loeske, Pseudoleskeella nervosa (Brid.) Nyholm, Ptychostomum
moravicum (Podp.) Ros et Mazimpaka, Pylaisia polyantha (Hedw.) Schimp.

Cepexn MoxonomiOHUX cyOCTpaTy THMIIOI IEPEeBUHH BHIUISIOTH 00miraTHi
Ta QakynpTaTHBHI enikcwian. OOmiratHi B OOMEKEHI BUKIIOYHO THHJIOIO
JIEPEBHHOIO, 3pifIka BOHM MOXYTh TPAIUIITHCS HA IHIIMX CyOcTpaTax — Kopi
YW y MPUKOPEHEBil 9acTuHi nepeB (Lophocolea heterophylla, Pseudoleskeella
nervosa Ta Brachythecium rutabulum). ®axyneratuBHI emiQiTe OUTBIIOI MipOIO
TIPUYPOUCHI IO KOPH )KUBUX JIEPEB, 1 3JIMIIAIOTHCS YIIPOIOBXK MEBHOTO IIEPiOLy
Ha MEpTBil KoNomi 4u TeHBKY (Anomodon attenuatus, Hygroamblystegium
varium, Orthotrichum pallens, Pylaisia polyantha,). 3 mponiecoM reperauBaHHs
JICpPEBUHY BOHH BUIIAJAIOTh | 3aMiHIOIOTECS emiretHUMU Bugamu (Oxyrrhynchium
hians, Brachythecium rutabulum).

Skmo cepen eMiKCHIIIB MOYATKOBOI CTafil THUTTSA OKpPIM KHJIHMOBHX
¢dbopm momicydctpatHux BumiB (Pylaisia polyantha, Hypnum cupressiforme,
Hygroamblystegium varium) MOXXHa 3HAHTH BHAM 3 MOIYIIKOBOIO JXHTTEBOIO
¢dopmoto (Orthotrichum pallens, Ptychostomum moravicum), TO Ha OCTaHHIX
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CTalisX TmepeBakae KuiaumoBa (opma xurreBa ¢dopma (Brachythecium
rutabulum, B. salebrosum, Oxyrrhynchium hians).

Hdnst pocty ¥ pPO3BUTKY MOXOMNOAIOHMX BaXIIMBHUMH € TTOKa3HUKU
MIKpOKJIIMaTy, epelyCciM PeKUMHU 3BOJIOKEHHS, OCBITICHHS 1 TeMIieparypH. 3a
peaKIli€ro Ha BOJIOTICTh Ha TEPUTOPIl MapKy «3allizHa BoJa» cepei BUSBICHUX
BUIB MOXOMOMAIOHI TpejacTaBieHi remiciiioditamu Ta cyoremioditamu. 3a
TEMIICPATypHUM PEKUMOM OUIBIIICTh BHIIB € MOMIPHOTCILIOIIOOHUMH Ta
XOJIOJIOTOJIEPAHTHUMH. 33 PEaKII€I0 Ha BOJOTICTh CEPEIOBHINA MEPEBAKAIOTH
Me3oditi Ta kcepome3odiT. 3a peakuicto Ha pH mepeBaxaroTb HEHTPOPIIH.
A 4ortupu Buau € cydanunodinamu, iX 3HaliICHO Ha THUIIIN JIepeBHHI XBOWHHX.

TakuM 4MHOM cepell BHIIB €MIKCHIBHUX MOXOMOJIOHMX Ha TepHTOpIl
napky «3aii3Ha BOJIa» BUSBICHI BUIH OLIbIIE Yy TIMBI IO BOJHOTO PEXUMY, HIK
emiiTH, SIKi MOKYTh BUTPUMYBATH ITOCYLUTUBIII YMOBH, a TAKOXX BUTPUMYIOTh
OiibIe 3aTIHEHHS.

IMuxaiimiok C., 'IBismuwok O., 2PomanoBuy M.
E®EKTUBHICTb MYPAIINHOI KUCJIOTH ITPOTU BAPOO3Y BJIXII

Ulvsigcoruil Hayionanvnutl ynieepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yxpaina
2uemumym 6ionoeii meapun HAAH, eyn. Bacuns Cmyca, 38, m. Jlvsis, 79034, Yrpaina
e-mail: solomiia.mykhailiuk@lnu.edu.ua

Mykhailiyk S.. Tsvilynyuk O., Romanovych M. THE EFFECTIVE-
NESS OF FORMIC ACID FOR THE CONTROL OF VARROOSIS IN BEES
. A study on the effectiveness of formic acid for the control the ectoparasitic of
the honey bee, Varroa destructor, has been conducted. The study was conducted
on our own apiary.The results obtained showed that formic acid has a negative
impact on the mites and can replace synthetic pesticides, which are harmful to
humans and beekeeping.

MenonocHi 6pxonu (Apis mellifera L.) BinirparoTh BaXJIHUBY pOJIb JUIS
€KOCHCTEMH 3eMJIi. 3aIIeHHs 32 JIOTIOMOTO0 OJKLII € KIIFOUOBHM €KOJIOTTYHUM
YUHHHUKOM, SIKUH MIATPUMYE pO3MaiTTs POCIIUH i 3a0e31euye II0AOHOIICHHS.

OpHak, uepes IIICHKY AisUTbHICTh KUTBKICTB OK1JI CTPIMKO 3MEHIITY €THCSL.
Takok BenMKOIO MPOOJIEMOI0 € YypaKeHHS OJPKOIMHUX CiMeH Kiiniem
Bapoa (Varroa destructor), sknii Ha NaHWH MOMEHT € HAMOUIBII IIKIIJIMBUM
exrornapasutom omxkin (bimuk, 2005).

VYpaxeHi KiimeM OPKOJIM 4YacTO NPOSBISIIOTH O3HAKM BTpAaTH Bard,
3HEBOJHEHHS, CKOPOYEHOI TPHBAIOCTI XKHTTS, 3HWKEHHs JAIBHOCTI IOJIBOTY,
a TaKOXX PENpOIYKTHUBHOI 34aTHOCTI MAaTOK Ta TPYTHIB. BHacmigok mporo B
YPaKeHHUX KOJOHIH OKiJl BUHHKAe 3aXBOPIOBAHHS — Bapoo3. 3a BiJCYTHOCTI
3aX07IiB 3 MPOQIIAKTHUKY Ta JIIKyBaHHS Bapoo3y Oy/b-sKa OJUKOJIMHA CiM Sl THHE
BIponosxk 1—4 pokis (Bava, 2022).


https://maps.app.goo.gl/ZyrpUVx41h9ahK3S6
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s 60opoThOM 3 BapoO30M PO3pOOJICHO OaraTo XiMIYHHX IMPEraparis.
Aute pu IXHbOMY TIOCTIHHOMY BUKOPHCTaHHI BUHUKAE PE3UCTEHTHICTh Y KITIILIB
Ta 3a0pYAHIOETHCS TPOAYKINS OMKUTBHUITBA. Bimomo, 10 3acTOCYyBaHHS
OpraHiyHHMX KHCJIOT € OJHUM 3 IMOUIMPEHUX EKOJOTIYHO OE3IMEeYHHUX METOIIB
60poTh0u 3 Bapoosom (Pazanosa, 2017).

ToMy MeToro Hamoro AOCHIKEHHS OyJl0 TepeBipUTH e(PEKTUBHICTh
MYpAIIMHOT KUCIOTH IPOTH KB Bapoa.

[Ticns BigOopy Mexy Ta CKOPOUEHHS THi3/I, Ha TOYaTKy OCIHHBOTO Mepioay,
BYJIMKH OyJ1 0OpOOJIeHI CHHTETHYHUM NipeniapatoM «biminy (Jiro4a peyoBuHa —
amiTpas), ane 4epe3 TEIUTy OCIHb OPKOJIMHI CiM’T BHPOILYBaIM PO3ILTI Ta
AKTHBHO 31HCHIOBAIX OOJIIT, [0 3BUYAWHO CIPHUSIIO PEiHBa3il KIIila.

VY 3B)si3Ky 3 BUILEBKa3aHUMH (pakTopaMu OyJIO MPOBEIEHO 3aBEpIIAIbHY
(Mi3HBOOCIHHIO) O00pPOOKY OMKONIMHMX KOJIOHIM MypallMHOI KHCIIOTOIO
B KOoHLeHTpauii 65%, sika MiHIMI3ye IIKOAy Juisi OKin y TOpiBHSAHHI 3 11
KoHIeHTpamiero — 83%. Y mepion nocrmimkens, a came 04.11.2023, cepenHbo
noboBa Temneparypa cranoBuiaa +16°C. Kucnororo (100 mui) mpocouyBanu
MapJieBy TKaHUHY, po3mipoM 10 Ha 10 cM, ckiazieny y TpH HIapy 1 po3milyBaiu
3BEpXy KOpIlyca BYyJIMKAa Ha paMKax Ta BUTPHUMYBaJM BOpPOJOBXK 4 110
(oaHOPa30B0). 3a TEMITEPaTyPH HABKOJIHUIIIHLOTO cepenoBuiia Bif +14 o +25°C
KUCJIOTa BUIAPOBYBAJACsl MOCTYIOBO, AM(MYHAyBaja y BYJIHKY, IOBITPSIHUM
IIISIXOM TOTPAIlIsIa Ha MOBEPXHIO KOXKHOI OJpKONH. 3acTOCYyBaHHS BHIIApiB
MYpAIIMHOI KHCJIOTH 3YMOBIIIOE MOLIKOPKEHHS TUXAIBHOTO arapaTy KIIIIiB.
Bix 11p0ro KIIiIi majgany, NPHIUHIaId 10 3MAIEHOTO CMAJIbIIEM KapTOHY, SKHM
nepenHbo OyIIo 3acTelIeHe THO BYJIMKA

o6 Bu3HAYMTH €(PEKTHUBHICTH KHCIOTH paxyBald KiJIbKICTh KIILIIB
Ha JIMCTI KapTOHy Yy JOCIIAHOMY BYIMKY Ta MOpPIBHIOBAIM 3 KOHTPOJIEM
(6mxomociMyst 0e3 3aCTOCYBaHHS KUCIOTH). Y JOCHIIHOMY BYJIHKY Oyio 9
MEpTBHX KJIILIIB, a B KOHTPOJIi HE OYJI0 )KOJHOTO.

Takox CIiJi MaMysTaTv, IO KUCIO0Ta MOXKE OyTH Ty)KE TOKCHYHOKO IS
00K mix 4yac 11 mepeno3yBaHHs abo MPH MiJBUILEHH] TEMIIEPATypH y BYJIHKY
yepes clIaObKy BEHTWISAII0. MOXITUBa BTpaTa 0K Ta MaTKH.

OTKe, poOMMO BUCHOBOK, 1110 65 % MypaiirHa KUcI0Ta e(eKTHBHA IPOTH
Bapoo03y OJDKINI.

Mosuan A., Meraxaincoka I'., Biank 7K.

HICTIA IHAPYBATA K OYUITYBAY BOJJHOI'O
CEPEJOBHIIA BIJI BAXXKINX METAJIIB
Yxpaincokuii [epocasnuil ynigepcumem imeni M. [pacomarnosa
Byn. Ilupozosa, 9, Kuis, 02000
e-mail: Anna_megalin@ukr.net
Movchan A., Megalinska A., Bilyk Zh. PISTIA STRATIOTES AS A
PURIFIER OF THE AQUATIC ENVIRONMENT FROM HEAVY METALSThe
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results of the experiment on the presence of Pistia stratiotes plants in tanks with
zinc sulfate and lead acetate show that the plant acts as an active cleaner and re-
duces the amount of zinc in the water by 66.6% in a week, and the concentration
of lead ions decreases by 96.7%.

[IpoOnema OUYMCTKM BOAM € aKTYIBHOIO IIPOOJIEMOIO CHOTOJACHHS,
0COOJIMBO B MeEXaxX MeEramojiciB, Jie¢ y NpUPOIHI BOJOWMH CKHIAIOTHCS
IIPOMHCIIOBI Ta TOOYTOBI CTOKH.

Bracmiok BiiCBKOBHX il KaTacTpo(iuyHO 30UTBITYEThCS 3a0pyIHEHICTH
VYkpalHu BaKKUMH MeTallaMi. 30KpeMa IepeBHIEHHsT KOHIICHTpaMii CBUHIIO B
OKpEMHX paioHax csirae 25 pOHOBHX 3HaUCHb, IMHKY- 12, Kauito - 13, Hikemro — 8.

TokcHMYHMI BIUIMB Ba)KKMX METAJIB Ha JKMBI OPraHIi3MH BHUSBISETHCS
B iHriOyBaHHI aKTUBHOCTI (PEPMEHTIB, YTBOPEHHI KOMIUIEKCHHX CIIOIYK 3
OIIKOBUMM MOJIEKyJIaMHd Ta IXHIMH (parMeHTamMH, 3AaTHOCTI IPOHHKATH
Kpi3b MeMOpaHU KIITHH, YTBOPIOBaTH HEpO34HMHHI cynbdimu i docdarn. Lle
TIPU3BOJNUTE JO MOPYIICHHS 0OMiHY, Ierpajaariii HalBaXITUBIIIAX METaOOIIITIB,
Hacammnepen ATO.

[lepcieKTUBHMM METO/IOM OYMIIEHHS BOJONM € (itopemeniamis, abo
OYMIICHHS 3a JOIOMOTOI0 BHUIIMX POCIWH. B sIKOCTI pociuH TiapoOioHTIB,
SIKI 37aTHI a/copOyBaTH BaXXKi METaJM, PO3IIIAJAlOTBCS psACKA Maja, MICTis
mapyBara ta iHmon (Copokina, 2021). MeToo mpesncTaBiIeHOro JIOCHTIKCHHS
OyJl0 BUBYEHHS peMeaialiifHoi akTHBHOCTI MiCTii IapyBaToi BiTHOCHO IIMHKY
1 CBHHIIIO.

3naTHIiCTh TicTil afcopOyBaTH BaXkKKi METajIl BU3HAYAIM METOIOM BOJIBT-
ammepmerpii B 1Y «lHcTuTyT rpomMancekoro 3n0pos>s imeni O. M. Map3eeBay.
Coni mmoMOyMy 1 IMHKY BHOCWJIM B pE3€pByapd 3 POCIMHAMH MicTii 3
po3paxyHky 0,03 mr/t 6iomacu. O6>EKTOM AOCIIIKEHHS OyJia CHPOBHHA POCITHH
micTii. BigmoBigHO 10 HAIMX CIIOCTEPEKEHb Ta CIIOCTEPEKEHb HIINX aBTOPIB
ITCTis IIapyBaTa BCE YaCTille TPAIUIIETHCS B piuKax Ta o3epax Micta Kuesa Ta
Kwuiscpkoi obmacti (ITpoxonyk, 2017). B Toit e yac kiiMaTHYHi yMOBH YKpaiHu
3yNUHSIOTH 1HBa31I0 JOCIIIKYBAHOTO BHIY 3aBISKH HU3bKHM TEMIIEpaTrypam y
3MMOBHH TIEPiOT.

SIK cBiguyaTh pe3ynbTaTH JOCHIPKEHHS, MICTisS [IapyBaTa 3a THXICHb
3MEHIIIy€ KiTBbKICTh IIUHKY B BOJAOMMI Ha 66,6%, a 3a mBa TmwxHI Ha 91,5%.
loHM CBUHITIO TICTisd MOTIMHAE OUTBII IHTEHCHBHO — 32 THIKICHD KOHIICHTPAIIis
10HIB CBHHIIIO 3MEHITY€eThCS Ha 96,7%, a 3a maBa TmxHI Ha 99%. [IpencrasieHi
pe3yibTaTh CBiI4aTh, LIO IMICTIS IIapyBaTa € aKTUBHUM MOTJMHAYEM MHHKY
i cBuHIO. [Ipy 1pOMY CBHHEIb IICTiSl MOTNIMHA€E OiNBII IHTEHCHBHO, HIX
IMHK. Taka pemesiaTHBHAa aKTHBHICTh POCIMHHM MOKe OyTH TOB’s3aHa K
3 METaboJII3MOM DOCIHMHH, TaK 1 3 OCOOJIMBOCTSIMH OyMOBH HOBITPOHOCHOI
MIApEHXIMHU B TIarOHaXx, sSKa MO>KJIMBO a1copOye 10HM BaXXKUX METaliB. SIKIIo ms
rirmore3a npaBUIbHA, MOKHA OYIKYBaTH, IO (PiIbTpH 3 CUPOBUHM MICTii OyLyTh
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3aTpUMYyBaTH 1OHU BAKKUX METATIB 1, TAKAM YHHOM, OUHIIYBaTH BOJIY Bij
TOKCUYHMX COJIEH.

Takox HamMM JIOCHIJPKyBalach KaTaja3Ha aKTHBHICTH MICTIi 1apyBaToi,
sKa repedyBajia y BOAI 3 pO3YMHAMHM IIMHKY, CBUHIIO Ta xpoMmy. KatanasHy
aKTUBHICTb BU3HAYaAWN CIEKTPOHOTOMETPHIHUM METOIOM, SIKUil 0a3y€eThCs HA
YTBOpEHHI 32a0apBJICHOr0 KOMILJIEKCY MEPOKCHIY BOJIHIO 3 MOJTIOIaTOM aMOHIIO.
PesynbraTi TOCHIIPKEHHS CBIAYATh, 1110 aKTUBHICTh KaTanas3u y BCiX BapiaHTax
JOCHi Ty 301IbIIyBajiach BiTHOCHO KOHTpoJt0. 1lei dakT q0BOAWTH, MO IUHK,
CBHHEIb Ta XPOM BHUCTYIIAIOTh TOKCHYHMMH €JIEMEHTaMH, SIKi BHUKIHKAIOTh
OKCUJATUBHUM CTpeC, Ha SKUM pearye BaroMa YacTHMHA AHTUOKCUIAHTHOI
CHCTEMH, SIKOIO € KaTajasa. [ inoTeTHuHO, HaBeACH] Pe3yJIbTaTH EKCIIEPUMEHTY
JIO3BOJISIFOTh TIPUITYCTUTH, IO MiJBHINCHHS KaTala3HOI aKTUBHOCTI Yy TMICTil
HIapyBaToi MOXE CIYyTyBaTH MapKepoM 3a0pyAHEHHs BOJOWM BaXKHMHU
MeTaJIaMH.

Heuunopyk T., Pycun L.
KJIIMATHWUYHI 3MIHU B YKPATHI: CbOT'OJIEHHS TA ITPOTHO3
Hayionanvnuii ynieepcumem Jlvsiscoka Ilonimexnixa
eyn. banoepu, 12, Jlvsis, 79013, Vkpaina
e-mail: tetyana.nn01@gmail.com, irynal9rusyn@gmail.com

Nechyporuk T., Rusyn I. CLIMATE CHANGES IN UKRAINE: NOW-
ADAYS AND FORECAST. For 1880 mo 2017 temperature in Ukraine had rised
up to 1.5°C. According to forecasts, by 2080, the average temperature in Ukraine
will increase by 1.6-3.5°C compared to the base period of 1981-2010 within a
moderate emissions scenario (RCP 4.5) and by 3.4-6.2 °C within a high concen-
tration of greenhouse gases (RCP 8.5).

Hacninkom ypOanizarnii Ta BUCOKOTO PiBHS IHAyCTpiamizamii € HaaMipHa
KUTBKICTh MAPHUKOBHUX BWKHIIB, IO HAAXOIATH IO aTMOC(epH B pe3yibTari
eKCIUTyaTalil TpaAWuIifHNX HEBIJHOBIIOBAIFHUX JpKepen eHeprii. CepemHs
xonuenTpanis CO,, sxa yrpumyBanacs He Bunie 300 ppm NpOTATOM THCAYOTTITS,
HaOya cTpiMKOro 3poctanHs 3 1970-ux pokiB i cranoM Ha 2022 pik CTAHOBHUTH
Bxe 417,06 ppm (NCEI, NOAA, 2024). He3Baxxatoun Ha BCi CBITOBI 3yCHIUIS
Ta MPOTpaMH, CIPSIMOBaHI Ha JOCSTHEHHS KapOOH-HEHTPaJIbHOCTI, CYTTEBOI
IIO3UTHBHOI JUHAMIKY B 3HIDKEHHI BUKHIIIB CO, ue crocTepiraeTses, a B 2023
poui Bukuan CO, cranounn 37,7 I't, mocarnysmm pexopanoro pisrs (IEA,
2024). BuBinbHEHHS TAPHUKOBUX Ta3iB B pe3yJIbTaTi TOCIOAAPCHKOT MisITBHOCTI
JIOJMHU € OCHOBHOIO TPUYHHOK TIOOANPHUX KIIMAaTHYHUX 3MiH: B 2023
pori rio0anabHE MOTEIUIHHS BIIEpIIE 32 OCTaHHI CTO POKIB MEPETHYIO MEXY
1,54°C (Berkeley Earth, 2024). B 2023 pomui 3adikcoBane Oe3rnpereHIeHTHE
MiJABUIIEHHS TEMIIEpaTypd B OKE€aHi y WIiBHIYHO-CXiJHIH ATJIAHTHII Ha
1,6°C Bume cepenuboro cnocrepexens 3a 1979-2022 poxu (ERAS, 2024).
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BpaxoByrouu Te, 1110 npodieMa 3MiHK KIIIMAaTy JIMIIE 3aroCTPIOETHCSI, OCOOIUBO
BaXXJIMBO 3’5ICYBaTH, SIK MOXK€ 3MIHUTHCH KJIiMAT y Hallii KpaiHi.

3rigHo 3 pesyiapTatamu gociimkens ¢ouny Berkeley Earth, 3a mepiog
Big 1880 mo 2017 pp. Temmeparypa moBiTps Ha Teputopii YKpaiHu 3pocia B
cepenabomy Ha 1,5°C. OcoOnmMBO iCTOTHE WiABHINCHHS TeMIepaTrypu Oyio
3adikcoBaHo y npyriii momoBmHI XX cromittia. Hocmimkenns (bamalyx,
2017) mokasye, MmO cepeAHbOpiYHA Temmeparypa moBitps 3a 1991-2010 pp.
30utpmmnacs Ha 0,8 °C mopiBHsAHO 3 1961-1990 pp. Ilpu mpomy, HaHOUTBII
BUpaXeHUH e(eKT y pocTi cepeqHboi Temneparypu nositps ciuns, 2°C. Tak,
Ha KpalfHbOMY ITiBHIYHOMY CcXO0/i TepuTopii YKpaiHu cTaHIapT KITiMaTOJIOTi9HOT
HopMu B 1961-1990-x pokax maB i3oTepmy -6°C, Toai sik 3a nepioza 3 1991 no
2010pp. i3otepma cranoBmia Bxe - 4,0° (CFE, 2014).

[Ipote, B octaHHi mecATwiniTTs YKpaiHa, sIK 1 BCSl CXiJHO-IIEHTpalbHA
€Bpora, 3a3Hajga CYTTEBO OLIBIIOrO TMOTCIUIIHHS, HIK HABKOJHIIHI PETiOHH
IUTAHETH 3aBJISKA CBOEMY reorpagpiuHOMYy KOHTHHEHTAJIbHOMY PO3TalllyBaHHIO.
Sk imetbes y 3Biti OOH, y Mipy HiIBHUIEHHS TeMIeparypH ii BIUIUB He
PO3MOAITAETECS PIBHOMIPHO TO BCii 3eMHIA Kymi. JlaHWi (akT BUKIHKAe
3aHENOKOEHHA, 00 HABITh MPH MiHIMAIIEHOMY 3aralbHOCBITOBOMY ITiABHIICHHI
TeMIepaTypH, HACHiAKH B YKpaiHi MOXyTh OyTH OULTbII KaTacTpopidHUMHU
Ta CYyNpPOBODKYBATHUCS AHOMAIBHO BHCOKMMH TeMIlepaTrypamu BIiTKy. Lle
HAHOLIBII BITYyTHO B MiCTaX, J€ MICBKUH OCTpIB Teria gojaae e 6au3pko 3°C
JI0 CEpEHIX TeMITepaTyp.

3rinHo 3 mporHo3amu, 10 2050 pokiB cepenHs TemIeparypa MoBiTps B
VYkpaini 3pocte Ha 1,2-3,0°C BimHOCHO 6a3oBoro mepioxy 1981-2010 pp. 3a
yMoOBH ToMipHoro crenapito BukuaiB (RCP 4.5) ta na 1,7-4,1°C 3a ymoBu
BUCOKOI KOHIIeHTpalii napuukoBux rasziB (RCP 8.5) (Wilson et al, 2021), mo
3HAYHO O1JIbIIIe, HIXK T€, 1110 CIIOCTEPIraaocs 3a BCe OCTAHHE CTOITTS. A 0 KiHIIs
2080 pokiB cepeHs TeMIIepaTypa MOXKe 3pOCTH MOPIBHAHO 3 KiHI[eM X X CTOJITTS
Ha 1,6°C-3,5°C 3a RCP4.5 ta 3,4°C—6,2°C 3a cuenapiem RCP8.5. HaiiGinpir
3HAYHE PiUHE MiABUIICHHS TEMIIEPaTyPH IPOTHO3Y€ETHCS Ha CXOJ1 Ta MiBHIYTHOMY
cxonmi YkpaiHu, i HaiiMeHIIe — Ha 3axoni YKpaiHu. [HmmMM HaciaigkoM Moxke
OyTH TPOTHO30BaHMI Ae(dilUT BOIU Ha MIBAHI Ta cXOAi YKpaiHH, 3pOCTaHHSA
Ha 10-25% excrpemansHux omaxiB Ta noseHi (Wilson et al, 2021). Bixxe 3apa3
MH € CBIJKAMH 3arpo3JMBHX KIIMaTHYHUX 3MiH, 1 30KpeMa, HaHTEeIUTiIIoro
3a BCIO ICTOPIIO CITOCTEPEKEHb JIIOTOT0 B YKpaiHi, mo Ha 4,8—6,7°C Bumie 3a
KIIiMaTH4Hy HOpMy. HalimBummmii mepexiz g0 3eleHHX TEXHOJIOTIH y BCiX
cdepax: TPaHCIIOPTi, MPOMHCIOBOCTI Ta SHEPIETHINI, Y 3eMJICKOPUCTYBaHHI Ta
CUIBCHKOMY TOCIIOJAPCTBI MOXKE 3aralbMyBaTH 3arpO3JIMBHHA XiJ KIIMaTHYHHX
3MiH Ta IMOM’SIKIIUTH POrHO30BaHI HACHIKH.
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Ilneckos 1., Meraaincoka I'., Bk 7K.

BIOBYTIJIJIA K CITOCIb SMEHIIEHHA ®ITOTOKCUYHOCTI
I'PYHTIB, 3ABPYJIHEHUX Zn*", Pb**, Cr®" TA IU3EJIbHUM ITAJIbHUM
Vkpaincokuii depoicasnuii ynieepcumem imeni Muxaiina /[pacomanosa
Byn. Iupozosa, 9, Kuis, 02000
e-mail: Anna_megalin@ukr.net

Megalinska A., Plieskov 1., Bilyk Zh. BIOCHAR AS A WAY TO RE-
DUCE PHYTOTOXICITY OF SOILS CONTAMINATED WITH Zn?**, Pb*,
Cr® AND DIESEL FUEL. The effect of phytotoxicity of soils contaminated with
zinc, lead, chromium and diesel fuel against wheat, corn and oat plants was in-
vestigated. It was found that the most toxic pollutant among those mentioned
was lead, followed by diesel, zinc and hexavalent chromium. The most sensitive
plant to the above pollutants is oats, followed by corn and wheat. It has been
experimentally proven that the use of biochar reduces the phytotoxicity of plum-
bum and zinc ions and diesel fuel.

Biitna Ha repuTopii Y kpaiHu BUKIIHKAaJIa BETHYE3HY KiITbKICTh €KOIOTTIHIX
mpobieM, y TOMy 4YHCHi 1 3a0pyJHEHHA TPYHTIB BaXXKUMH METalaMH Ta
Hadrompoxykramu. Y 3BiTi nporpamu NASA Harvest OyJio mpoieMOHCTPOBaHO,
mo 2,1-2,8 wminpiioHa TeKTapiB MEPUIOKIACHUX CLILCHKOTOCTIOAPCHKHX
yrigp B YKpaini Oyniu 3HMIIEH] yHaciiaok BiiHu 3 2022 poky i, Haxaib, el
TIporec NPoJoBXKyeThesa. Y podoti Crumoaurens A. ta criBaBropiB (2023) Gyio
MIPOJIEMOHCTPOBAHO, 110 HAWTIOIMPEHINTMMH MOITIOTaHTAMH, SIKi 3a0py/IHIOIOTh
TPYHTH TIpU 3acTOCYBaHHI BCiX BHAIB 30poi € 10HM ILIIOMOYMY, LIMHKY Ta
XpOMY, a TaKoX Iu3elbHe naibHe. ToMy MeToro poOOTH Oyno MOCIiKEHHS
(GiTOTOKCHYHOCTI TPYHTIB, 3a0pyaHeHnXx Zn*', Pb?", Cr®" ta 1u3enbHAM TTalbHIM
Ta BIUIHB O10BYTUUISA HA (PITOTOKCHMYHICTH IUX TPYHTIB. EKCIIEpUMEHT ToIsTaB
y TOMY, 110 HAaCiHHS KyKypyI3H, IIIEHHII Ta BiBCa BUPOIIYBAJIM HA IPYHTAX, Y
AKi BHOCHJIM 10HM Ba)KKUX METAJIIB 1 AW3EIbHE MaJbHE Y KOHICHTpalii piBHINA
2xI'IK. Jlu3enpHe maapHe BHOCHIIH B KUTBKOCTI 2 T Ha KT TPYHTY, IEPEPaxOBYIOUYH
Ha 00'eM (BIINOBIJHO JI0 IOBIIKOBUX JaHUX OyJO MPUUHSITO CEPEAHIO I'yCTHHY
JM3eIbHOTO NajgbHOro 32 0,825 r/cM3). PociiHu popoIiyBaincs B IIACTUKOBUX
ropumkax npu temneparypi 18°C ta npupoaHomy ocBimieHi B 800 irokc. Ha
yHiBepcanibHOMY TpyHTI «CyOctpar Florio» Ha ocHOBiI Topdy 3 n0aaBaHHAM
6ioByriyutst Toprosoi mapku biouap (Biochar), BupoOnunrsa Ykpaina. Ha 14
00y EeKCIIEpUMEHTY POCIMHH IpenapyBajd Ta BHMIPIOBAIN Macy KOPEHIB,
SIKy BUKOPHCTOBYBANW IUIsi OOuYMcieHHS (iToTokcHyHOCTi 3a (opmynoro (1)
(ITmcapenko, 2022). ®E=[(M0-MK)/M0)]x100% 1) ne ®E — ¢itoTorcmuHmii
edpext; MO — 1e Maca KOpeHiB KOHTPOIBHOTO 3pa3ka; MK — me Maca kopeHiB
POCINH, BUPOILIEHUX Ha 3a0pyTHEHUX TPYHTAX.

Buxonsan 3 pe3yipTaTiB JOCTIHKCHHS HAHOUTBII TOKCHYHUM METaJIOM
BHSBHBCS TUTFOMOYM: TaK U BiBca KoedimieHT pitoTokcmaHocTi ckmanae 71%,
I KyKypyasu 61%, a ms mmenuni 52%.
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Ha papyromy wmicui 3a TOKCHYHICTIO 3HaXOJUTHCS AW3ENbHE TNajbHE,
KoeQiI[iEHT TOKCHYHOCTI i BiBca ckiamae 50%, mis kykypymu — 43%,
s mmeHuii — 35%. DITOTOKCHYHICT, NUHKY CKiIagana it BiBca 64%,
st Kykypymsu — 48%, nnst mmenuni — 24%. MeHII TOKCUYHHMM BUSIBUBCS
mectuBanenthuit xpom Cr,0.*. Tak, ans BiBca koedilieHT (iTOTOKCHYHOCTI
xpomy ckianaB 31%, mist mmenuni — 17%, a st kykypymsu — 10%. Harmi
JOCITI/DKEHHS. JOBOIATH Tinmote3y, mo Cré, skuil y 4nucToMy BUIIISAL € JOCHTh
TOKCHYHHM [UISl POCIHH, y IPYHTax mepeTBoproeThess Ha Cr’', skuit € MeHIn
TOKCHYHHM JJIsl OPTaHi3My pOCIIHH. SIKIIO mopaxyBaTH cepeHIo (piTOTOKCHYHICTh
yCIX JOCHIDKCHUX IMOJIOTAHTIB BiJHOCHO KOXXHOI POCIHMHH, TO HAaWOLIBII
YyTJIUBOIO KYJIBTYpOIO € oBec (cepeaHiii koedilieHT (PITOTOKCHYHOCTI CKIJIaB
54%), notim Kykypya3a (43%), a norim nmenuns (32%). IIpu 3acrocyBanHi
610BYT1LIs (DITOTOKCHYHICTB BCIX JJOCIIIPKEHNX METAJIB Ta TU3EILHOTO TalbHOTO
3MEHIIYETHCS MPUOJIM3HO B MIBTOpa-IBa pas3H, HANpHKIaL (PITOTOKCHYHICTH
10HIB IIFOMOYMY 17151 BiBca ckianae 71%, a mpu 3actocyBanHi 6i0Byrims — 50%.
@DiTOTOKCHYHICTH TPYHTY, 3a0pYAHEHOTO JM3EJIbHUM MATBHUM Ui KYKypyI3u
ckianae 43%, a npu 3acTocyBanHi OioByriuuis — 23 %.

1

Ipuxiapko A., 'HBinnHiok O., ’KpaBunncbkuii P.

OLIIHKA EKOJIOTTYUHOI'O CTAHY MACHBIB ITOBEPXHEBUX BO/{
BEPXIB’S P. [IPYT (BACEVMH JYHAIO)

Tvigcorutl Hayionaivnutl yHieepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yxpaina
e-mail: el6335578@gmail.com
’Kapnamcokuil HayionanibHull npupooHuil napx
eyn. B. Cmyca,6 m. Apemue, Isano-@panxiscoka ooi.
e-mail: kravchinski@ukr.net
Prykhidko A., Tsvilynyuk O., Kravchyns'kyy R. ECOLOGICAL AS-
SESSMENTS OF SURFACE WATER BODIES AT THE UPPER PRUT
RIVER (DANUBE RIVER BASIN). The work is dedicated to studying the
ecological state of the main water artery of the Eastern Carpathians — the Prut
River. The research results revealed the influence of natural and anthropogenic
factors on the formation of the chemical composition and water quality; prelimi-
nary hydroecological zoning of the Upper Prut River basin has been carried out;
the impact of global climate change on the functioning of aquatic ecosystems
has been noted.

Piuka IlpyT — onmHa i3 HaiOimpmux nputok [yHato (moBxuHa — 967
KM, Tioma Bojo3oopy — 27540 km?). V ¢isuko-reorpadivHOMY BiIHOLICHHI
B0J10301p MOINAETHCS HA AEKITbKA 30H, Cepell IKUX BUIUIIETHCS BEPXHS AIISTHKA
wiomiero 640 kM2, po3TalIoBaHa OLTBIIO YAaCTHHOKW y Mexax Kapnarcekoro
HalioHaIbHOTO npupoaHoro mapky (Kucemrok Ta iH., 2009).
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Meroto JocnipkeHb OyJ10 BU3HAYCHHS EKOJOTIYHOIO CTaHy MAacHBIB
NOBEPXHEBUX BOJI BepXiB’st Oaceiiny p. [IpyT3a ¢izuko-XiMiuHUMHU TOKa3HUKAMH.
Buxiguuii marepian Juisi aHaji3y — OaraTopiuHi aHi MOHITOPHHTY XiMI4HOTO
CTaHy MacHBiB MmoBepxHeBuX Box (2016-2023 pp.), mo npoBoxmircs paxiBIsvMu
Kapmarcekoro HIIII Ha p. [IpyT (8 cTBOpiB) Ta 0cHOBHHX mpuToKax (p. [IpyTens
Abnynunekuii Ta p. [Ipyrens UeMuTiBebKmiA).

3a pesymbTaTaMy aHANi3y TiAPOXIMIYHHX ITaHWX BUSBJICHO, IIO BMICT
CYXOT0 3QJIMIIKY 3MIHIOBaBCS y Mexkax Bijg 25-65 mr/am?® (6isist Butokis p. [IpyT)
a0 110-155 mr/am® (y HeokHIA sl Ta HA TpuTokax). [lixBuieHuii BMicT
aMOHIHHOTO a30Ty BHSBJICHO Ha JULIHLI BiJ cen. Bopoxrta 1o M. Spemue (0,1-
0,4 mr/am*), y Toii yac sik 6ins BuTOKiB [IpyTa Horo yactka MinimansHa — 0,0-
0,05 mr/am®. PiBeHb HITpaTiB XapaKTepH3yBaBCsS MOCTYMOBAM 30LTBIICHHSIM Bif
0,2 mr/mm® y BepxHii gisHI 10 12,5 Mr/aM® y 3aMHUKar04OMy CTBOpI; HITPHTIB —
BignosinHo 0,01 Ta 0,3 mr/mv®. Bmict ¢ocdarisy Bomi p. IIpyT xonusascst y
mexax 0,0-0,03 mr/am®, momexymu 30imbmyrourck 10 0,07-0,08 mr/av® (ctBOp
Ha p. [IpyT y cen. BopoxTa, Hibkue CKUIiB TOCHIONAPCHKO- TIOOYTOBHX CTIYHUX BOJ
ta p. [lpyrens A6myrnipkuif). KucHeBuil peskuM XapaKTepu3yBaBcsS TOOPHMH
TIOKa3HUKAMH : TIPCbKULL Xapakmep pivox 00YMOBIIOE GUCOKY MypOYIeHMHICIb
meuii, wo cnpuse nacuyennio 600u p. Ipym ma ii npumox oxcueernom (O,=38,0-
11,0 mr/mm?).

TakuMm 4nMHOM, 32 OCOONMBOCTSMH (OPMYBaHHS XIMIYHOTO CKJIaxy Ta
€KOJIOTIYHUM CTaHOM MAaCHUBIB ITOBEPXHEBUX BOJ| TEPUTOPil0 BepxiB’s p. IIpyT
MOYKHa YMOBHO TIOAIJIMTH Ha JIB1 AisiHKHM. [lepia — Bijg BUTOKY 710 ceit. Bopoxra,
JIe YMOBHO BiJICYTHIH aHTPOIIOT€HHHH BILUIUB, @ BOJIA, BIITOBIIHO 10 «MeToankn
eKOJIOT1YHOT OwliHKK sikocTi ..» (PomaneHko Ta iH., 1998) ympomoBx poky
BiHOCMiacs o | xareropii | knacy sikocti («BIAMIHHI» 3a CTAHOM Ta «IyXe
YHCTI» 32 CTyNeHeM 4nucToTH). [pyra ninsiHka — Bij ces. Bopoxra o M. SIpemue;
J€ PO3BHHYTHUH TYypPHUCTUYHO-PEKpEalliiHIA KOMIUIEKC (Y TOMY YHCIi BIUIHB
ripchkommKHOTO KypopTy «bykoBemsy» y c. Ilomsuurms, Gaceitn p. [Ipyrens
Abnynunpkuii). OCHOBHUMH 3a0pyIHIOBaYaMH €KOCHCTeMH piduku IlpyT TyT
€ CKUIM HEOYHIIEHWX i He OONIKOBaHUX CTIYHHX BOJ Ta IUQY3HI JDKepena
3abpyxreHHs (Korchemlyuk etc., 2019), KUTBKICTh SKUX TEepeBaKae HaJ
TIPUPOHOIO 3ATHICTIO piuku 10 camoounineHHs (boiuyk, 2019). Tomy sixicTh
BOJM Y Pi3HI CE30HM TYT 3MiHIOEThCs Bix 2-3 kareropii I kiacy («mobpi» 3a
CTaHOM Ta «4HCTI» 3a CTyIIeHeM 3a0py/IHEHOCT1), IHKOJIH csiratoun 5 kareropii 111
KJ1acy («IoraHi» 3a CTaHOM Ta «OpYJHI» 3a CTyIIEeHEM YUCTOTH).

OTpumani paHi cBig4yath, WO BepxiB’s piuku [Ipyr mignaerscs
AQHTPOIOr€HHOMY THCKY 1 IOTpedye 3aXHCTy B MEKaxX YMHHOTO 3aKOHOJABCTBA
VYkpaiHu.
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Hpyniye O., l'anenosa T.

OLIIHKA IMOTEHLIMHOIO BIUIUBY IENTUIHOIO Y1V,
BUAUIEHOI'O 3 TIJIA3BMU JOHOPIB, SIKI ITEPEXBOPIJIN
HA COVID-19, HA TIPOLIEC ATPETALIl TPOMBOLIMTIB ¥V
EKCITEPUMEHTAX IN VITRO
Kuiscokuii nayionanvhuii ynieepcumem imeni Tapaca llleguenka
npocnexkm Axademika Inywxoea, 2, m. Kuis, 03022, Yxpaina
e-mail: olenaprudius@gmail.com
Prudius O, Halenova T. EVALUATION OF THE POTENTIAL EFFECT
OF THE PEPTIDE POOL ISOLATED FROM THE PLASMA OF DONORS
WITH COVID-19 ON PLATELET AGGREGATION IN [N VITRO EXPERI-
MENTS. The relative homogeneity of the peptide pool in different tissues of
the body is physiologically normal. It is hypothesized that peptides associated
with the development of a pathological condition may be triggers of a specific
cascade of pathological reactions underlying the disease. The aim of this study
was to evaluate the potential effect of peptides obtained from the blood plasma of
patients with COVID-19 on platelet aggregation in in vitro experiments.

BinHocHa OIHOPITHICTE NENTHAHOTO MyTy Y PI3HUX TKAHHHAX OPTaHI3My
€ ¢izionoriuHo HOpMOI. BomHOWac 3»IBIA€THCS BCe OUNBINE OKa3iB, IO
KUTBKICHUHM Ta AKICHHH CKJIaJ TENTHIHOTO MYy 3MIHIOETBCS 32 PO3BUTKY
PI3HUX 3aXBOPIOBAaHb, ITATOTEHE3 SKHUX CYNPOBOKYETHCA IHTCHCH(IKAIIEO
TKaHWHHOTO TPOTEeoNi3y. ['imoTeTHYHO, MeNTHAN, TOsSBa SIKUX acollifioBaHa 3
PO3BUTKOM MAaTOJIOTIYHOTO CTaHy, MOXYTb OyTH TpHrepaMH CIenu(idHOTO
KacKay MaTOJIOTIYHUX PEaKIIii, 0 JIeKaTh B OCHOBI 3aXBOPIOBAHHS.

MeTtol0 HaHOTO MOCTIIKCHHS OYyJNO OIIHUTH NOTSHIIHHWUN BIUTHB
MIENTHIIB, OAEPIKaHUX 3 TUIa3MU KPOBi 0cil, aki mepexsopinu Ha COVID-19, Ha
TIpoIiec arperarii TPOMOOINTIB y eKCIIEpUMEHTaX i Vitro.

VY mocnimkeHH] B3SUIM y4acTb JOHOPH, SIKi HE XBOPLJIH IMOIEPEIHBO a0
mepexsopinn Ha COVID-19 Ta Ha MOMEHT AOCHIIKEHHS Mallil Pi3HUH THTP
aaTu-SARS-CoV-2 IgG (index (S/C)), mo Oyi0 BUKOpHCTaHO A GOPMYBaHHS
nocuigaux Tpyn: epyna I (tutp antHTin — 0, n = 20), epyna 2 (TUTP aHTHTIT —
10 £+ 3, n=20), epyna 3 (tutp avTUTIN — 55 + 5, n = 20), epyna 4 (TUTp aHTUTLI —
75 + 5 n=20), epyna 5 (tutp anTutin — 95 + 5, n=20). [lentunu Oymu onepxai 3
IUTa3MH KPOBi IOHOPIB 32 JOIIOMOTOI0 TEXHIKH 0araroeTarrHoro (paxiioHyBaHHS.
Juis mpoBemeHHs aHanizy IuasMmy Joned, 30aradeny tpomoOonurtamu (I13T),
TIOTIePEeTHRO 1HKYOYBaJl 3 OfCpKAaHUMH NENTHAAMHU BiAIIOBIIHUX IOCTITHUX
rpyIL. Arperarito TpOMOOIUTIB iHIYKyBaH 3a omoMoroto 5x10°M AJI®, a cam
TIpoIieC arperarii KOHTposoBaIn npotsaroMm HactynmHuX 10 xB. Kpusi arperamii
aHaJi3yBaJM 32 JOMTOMOTOI0 KOMIT IOTEPHOTO IIporpaMHoro 3ade3nedeHus AT-02.
[lig gac amamizy MpOBOMMIIM OLIHKY HACTYMHHUX mapameTpiB AJlD-3amexHOTO
TPOLECy arperarnii TPOMOONNTIB: MAaKCHMAalbHMW CTymiHb arperamii (A ) i
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4ac, HeoOXinHMH ans JocsarHeHHs MakcuManbHoi arperauii (T ) Kpusi, mo
BioOpaxxanu auHamiky arperauii TpomOouutiB y I13T inkyOoBaHoi mpoTsirom
5 XB 3 piBHUM 00’€MOM YJIBTPaYHCTOl BOAM (3aMICTh MENTUAHOTO 3pa3Ka), Oyiu
BUKOPHCTaHI SIK KOHTPOJIb JUIS IIbOTO €KCIIEPUMEHTY.

OnepsxaHi pe3ynbTaTh T0Ka3anH, mo y KonTponbHii 113T nokasnuk A
cranoBuB 58%. Ilpu inkyOauii [13T 3i 3paskamu menTuaiB JOCHITHUX TPy 2-5
crocrepiranu 30iMbIIEHHs TIOKA3HUKA A ; Tak, HalpMKIAJ, 3a il MenTuaHoi
(paxuii, onepkanoi Bix ocid 5 rpymnu, BiH craHoBUB 80%, TOAI SIK 32 /il MENTHIIB,
OZiepKaHMX Bij JOHOPIB | Tpynu, AaHWi MOKA3HUK OYB TOTOXKHIH KOHTPOJILHOMY.
Mu Tako BiIMITHIIM 3MiHH B KIHETMYHOMY MapameTpi npouecy arperamii T .
T 3a inky6anii 13T 3 nentupamu oci6 2-5 rpyn y 1,5-2 pasu nepesuirysas
MOKa3HUKH OJieprkaHi 1y1s1 KoHTpousibHOT [13T, Tofi sik 3a /il menTuIiB, OAepKaHuX
BiJl TOHOPIB 1 rpynu naHuii noka3HUK 3pocras juine Ha 20%.

Hamii pesynbraTy mokasaiu, L0 MENTHIU OCiO, sSKi HE XBOPUIM Ha
COVID-19, manu MiHiManbHUIl edekT Ha mpouec arperaiii TpoMOOLUTIB,
TOJI sIK, mentuau oci0, mo nepexsopian Ha COVID-19, Bupakanu nmomitHHNA
OpOTPOMOOTHYHU# moTeHIfian. [Tomanbini qoCiIKESHHS 3 METORO ieHTUIKAIT
SIKICHOTO Ta KUJIbKICHOTO CKJIaay NmenTuaHol (pakiiii Moke OyTH BEKTOPOM st
MalOyTHIX JOCIIIKEHB.

Pomanuenko O., Aragonos /.

HOBI BIIOMOCTI ITPO 3HAXIJIKU 'PUBA
ACROSPERMUM COMPRESSUM TODE B YKPATHI
Xapxiecvkuil Hayionanvhuil yHisepcumem imeni B.H. Kapasina

matioan Ceoboou, 4, m. Xapxis, 61022, Ykpaina
e-mail: o.romanchenko@karazin.ua, informashiks@gmail.com

Romanchenko O., Agafonov D. NEW DATA ABOUT THE RECORDS
OF THE FUNGUS ACROSPERMUM COMPRESSUM TODE IN UKRAINE.
Acrospermum compressum Tode is a microscopic representative of Ascomycota
that develops in moist places on overwintered stems of herbaceous plants, most
commonly on nettles. While this species is quite common in Europe, it often goes
unnoticed. In Ukraine, it has been known from a single find dating back to 1925.
Information about two new localities in Ukraine is provided.

Acrospermum compressum Tode — MIKpOCKOTIIYHHI cyMYacTHH TPHO, 110
€ THIIOM OJHOMMEHHMX POJWHH 1 MOpAnKy y ckianai kimacy Dothideomycetes.
BiH po3BHBa€ThCS y BOJIOTHX MICIX Ha CTeOIax TpaB’sSHUX POCIHMH IIO0
Nepe3uMyBallil, HaWdacTime Ha KpomuBi. Xapakrep B3aemofii rpuba 3
CyOCTpaTOTBIpHUMH POCIMHAMH JIOCI HE 3’ICOBaHMH. € NMPUIYIIEHHS, 110 BiH
Moxe OyTH carpoTpodom, eHI0TPO(GOM i HaBITh MIKONIAPAZUTOM.

ITnomoBi Tida — MOBEpXHEBI MCEBAOTEIIi TEMHO-KOPUIHEBOTO KOIBOPY,
BHCOTOIO 10 3 MM, M)SIKi y BOJIOTOMY CTaHi 1 TBEp/li, pOTONOAI0HI ITpH BUCHXAHHI.
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[TnonoBi Tina 6ynaBomnoaiOHi, 3By keHi 017151 OCHOBH 1 CTUCHYTI Y BEpXHil UaCTHHI.
BepxiBKkM MI00BUX TiJl KOHIYHI, IPU TOCTHUTaHHI MPOPHUBAIOTHCS alliKaIbHUM
BUBITHUM OTBOPOM. ACKH IWIIHApUYHI, 8-Mu criopoBi, 200—-560 X 4—6 MM,
MOp}OJIOriyHO OiTyHiKaTHI. AcKocmopu Oe30apBHI, TOHKOCTIHHI, TIaJCHBKI,
HutkomnoaioHi, (100-)200—450 x 0,5—1 MKM, IIpU JOCTUTaHHI MOXKYTh CTaBaTH
CEeNTOBAaHUMH 1 pO3MajaTucs Ha (parMeHTH B3/I0BXK CENT.

3a nanumu GBIF 1ieii Buz1 10BOJII MOMKMPEHUH, aJie 4acTo BiH 3aJIUIIAETHCS
HeroMideHUM. binbie 60% BiqoMuX 3HaXiJOK MPHUIAAAI0Th Ha KpaiHu €BpornH,
3 HUX Outs 20% — Ha Tepuropito Benukoi bpuranii. B Ykpaiui A. compressum
BimoMuii 3a €1uHO0 3HaxiaKor0 3. K. I'ixkuibkoi 3 okonuis Kuesa, 1o naTyeTbes
1925 pokom. I'pub po3BHBaBCs Ha MEPTBHX CTeOIaX HElIEHTH(HIKOBAHOTO 311aKy.

Y ¢onmax HaykoBoro Mikojoriynoro repoapirto CWU (Myc) mum
BUSIBWJIM I1I€ OJIMH, paHille HeineHTH(])IKOBaHUH 3pa30K IBOTO BHIY, 310paHUii
Ha TEepPe3MMYBaIMX CTEOJax KPONHMBHM B 3aMOBIAHOMY YPOUHMIII «XOMYTKH»
HauionansHoro mpuponaHoro napky «['oMinbmaHchki jgicu» (3MiiBCbKHA p-H,
XapkiBcbKa 001aCTh).

Kpim toro, 24 6epesnst 2024 p. onuH 3 aBTOPIB Li€l poOOTH 310paB CBIKUIL
3pa3ok A. compressum Ha MEPTBHUX cTeOIaX KPOITUBH Yy MiAHIXOKI TOBTPOBOI rOpH
T'octpa Ha Tepuropii ITpupoanoro 3anosigauka «Menodopu» (I'yCITHHCHKUIA
p-H, TepHOmiabChKa 00IACTB).

Mu npuryckaeMo, 110 Hactpasi Bun A. Compressum Moxe OyTH TOBOJI
NOIIMPEHUM Ha TEPUTOPIii YKpaiHH, aje 3aJIUIIAacThCs He3apeeCTPOBAHUM Yepe3
HEJIOCTATHIO yBary JOCIIIHUKIB, 30KpeMa 4epe3 MaJIONOMITHI IUIOOBI Tija i
PaHHIi Iepio]T IO IOHOIICHHS.

Takox BapTro 3ayBakuTH, L0 B YKpaiHi 3apeecTpOBaHMM 1€ OJAWH
npeNcTaBHUK poxy, a came Acrospermum pallidulum Kirschst. Yoro 6ymno
310paHo Ha cyxux crebnax Peucedanum oreoselinum (L.) Moench B 3amnaBHOMY
Jtici B 3amuagi p. JlecHa 15.06.2005 p. ua repuropii HaitionanbHOTO IPpUPOIHOTO
napky «Jlecusucpko-Craporyrebkuin» (LLloctkuacbkuit p-H, CyMcbKa 00J1acTh).
Iadopmarris mpo 110 3Haxinky 0ymna onpuironneHa y 2009 p. y kauszi 1.O. lyakwu,
ML.IL. Ipuaroka ta FO.1. T'omy6110B01 (JINTBUHEHKO).

Po00Ty BUKOHAHO I1i]1 KEPIBHUIITBOM KaH. 010J1. Hayk, doyenma kageopu
Mmikonoeii ma diroimyHosorii O.fO. Axynosa.

Cinak C., Kanpycs 1.
BIOPIBHOMAHITTS MIKPOOCEJIMIL CTPOBIKOBUX JIICIB

Jlvsiscokutl nayionansHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: st.sidak@gmail.com
Sidak S., Kaprus’ I. MICROHABITATS OF OLD-GROWTH FORESTS
AND THEIR RELATION TO BIODIVERSITY Old-growth forests in the tem-
perate zone exist only as a few remnants, but they serve as important reference
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areas for conservation. As key habitats, tree-related microhabitats (TreMs) are
of intense interest to forest ecologists, but little is known about their relation to
biodiversity.

CrapoBikOBi JIiCH — II¢ €KOCHCTEMH, IO MPOTITOM TPHUBAJIOIO dacy
PO3BHBANUCS B MPUPOIHUX YMOBAX, TOMY OiOLIEHO3H Ta 0iOTONH 3aJTULIMIUCS
MaJIO3MIHHMMH Tak, K He IepeOyBajdM IiJ ICTOTHAM BIUIMBOM JIFOICHKOI
nmisutbHOCTI. [li exocmcTeMu XapaKTepU3YIOTHCS CTaOUTBHOIO CTPYKTYPOIO Ta
JTUHAMIKOO Oi0MacH, piBHOBAaror y BiKOBill CTPYKTYpi POCIUHHOCTI, TPUPOTHIM
MPOLIECOM OHOBJICHHS Ta CHCTEMHOIO LiNiCHICTIO. BOHM MarOTh moTeHIian s
CaMOPETyTIOBaHHS 32 BiJICYTHOCTI IIKIAJIMBOTO BIUIMBY JIOAUHU a00 B yMOBax
BiZIHOBJICHHSI IEPBHHHOTO €KOJIOTTYHOTO CEPEIOBHILIA.

[pupoaHuM JlicaM BiacTUBa HAsSBHICTH MEPTBOI JEPEBUHU Ta 3HAYHOL
KUTBKOCTI CTapiKOBHX JCPEB, B AKUX MPUCYTHI TaK 3BaHI MiKPOOCEIIHIIA.

Mikpoocenuia TOIUIAIOTE HA CANpOKCHIBHI Ta emikcmioBi. Cepen
CampPOKCHIBHUX MIKPOOCENHI] CIi BHAUIATH: AyIUIa [ISTJ1a, HOPOXHUHU
y cToBOypax, Iymuia Ha TiKax, IeHAPOTENbMH 1 HAllOBHEHI BOJOK IyILIa,
rajgepei KoMax Ta XOAW JIMYMHOK, BTpaTa KOpH / BiAKpHUTa 3a00JI0HB, BIIKpUTA
cepreBrHa / 31aMK CTOBOYpa 1 KpOHH, TPIIIMHU 1 PO3KOJIIOBAHHS, “KHIIEHI” y
KOpi, CTPYKTypa KOpPH, MEPTBi TJIKH / MEPTBa IepEBUHA KPOHHU. [HIIMM BHAOM
MIKpPOOCEIHII] € CIMiKCHIIOBi: TOPOXKHUHY y KOPCHEBUX JIalaX, BiIbMUHI MITIIH,
PaKoBIi Ta iHIII HAPOCTH, IIOAOBI Tija TPHOIB 1 MIKCOMIIIETIB, emiiTHI KPpUITO- i
(aneporamu, THi3a, HOTOKH COKY 1 >KuBHI, MikporpynTH (Kraus, D., Biitler, R.,
Krumm, F., Lachat, T., Larrieu, L., Mergner, U., Paillet, Y., Rydkvist, T., Schuck,
A., and Winter, S., 2016.).

IcToTHa yacTHHA PI3HOMAHITTS JIICIB TIEPII 32 BCE 3aJICKUTH BiJl HAIBHOCTI
MIKpOOCETHI. Y TaKuX MICISIX TMEPEBaKHO TPAIUIIIOTHCS KCIIOOIOHTHI BHIH,
IIprypoyeHi 1o MepTBoi AepeBrHH. Cepell KoMax JTOMIHYIOTb, SIK 32 KUIBKICTIO
BUAIB, Tak i ocoOuH, psiau TBeprokpmii (Coleoptera), nBokpuni (Diptera) ta
mepetuHYacTokpwii (Hymenoptera) (Hdenycy,2022). TakoX IIUTHHA Yy KOpi
JIepeB, THi, AyIUIa HACENSIOTH IDTa3yHH: BEPETUIBHUIS JaMKa (Anguis fragilis),
sipka npyaka (Lacerta agilis), 3enena (L. viridis) ta sxuBopomHa (Zootoca
vivipara). TpamnsoThes i 3Mii — ecKynaIiB 1oxo3 (Zamenis longissimus), ByX
3Bu4aitHuit (Natrix natrix) Ta Bopssauii (N. tessellata), ranroxa 3Budaiina (Vipera
berus), minsaka (Coronella austriaca).

Kaxanu, abo pykokpuini (Chiroptera), dacTimie OCENSIOTECS B JIyIUIax,
TOOTO CCaBIll TaKOX Yy TOH UM IHIIMKA CHOCIO TOB’s3aHI 3 MIKPOOCEIHIAMH
(IToxuubuepena, 2022).

BuBuUeHHS JAepeBHUX MIKpooceNmuml, ix cTaHy i ckmaxy QayHu, mae
(byHIaMeHTaIbHEe 3HAYCHHS I 30€peXeHHS 010pi3HOMAHITTS B €KOCHCTEMaX.
BoHHU CTBOPIOIOTH CHPHUATINBI YMOBH IS JKUTTSA JIICOBOI (hayHH 1 MOXYTBH
CIY)XUTH TPUPOTHUMH MICUSMH Ul JOBFOCTPOKOBOTO BWI)KHBAHHS Pi3HHX
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BUJIIB TBapUH - KOMax, 3 MHOBOJTHHX, CCaBI[IB Ta ntaxiB. Po3ymiHHs dakTopis,
IO BIUIMBAIOTh HA YTBOPEHHS Ta MOLIMPEHHsS HPUPOAHUX MiKPOOCEIHII
JIepeB, iX B3a€MO3B)SI30K 3 0iOpPI3HOMAHITTSM, J103BOJIUTH OLIHUTH iXHIO POJIb
y #oro 30epexkeHHi. OXOpoHa MIKPOOCEHII] y JIICOBOMY T'OCIIOAAPCTBI MOXKE
JIOTIOMOI'TH 3MEHILUTH BTPATH JIICOBOTO O10pi3HOMAHITTS, a iXHill MOHITOPUHT
Ma€ CTaTH AOJATKOBUM IHCTPYMEHTOM JUIsl OL[IHKU HOTO CTaHy B JIicax.

Copoka X., Monactupcoska C.

MOHITOPUHI EKOJIOITYHOI'O CTAHY PIYKU CTPUIA
Y MEXAX CTPUCBKOI OTI

Lpozobuyvkuii depacasnuii nedazoziunuil yHisepcumem imeni leana @panxa
eyn. leana @panka,24, m. [Jpocodbuy, 82100, Yxpaina
email: khrystyna.soroka@dspu.edu.ua

Soroka Kh., Monastyrska S. MONITORING OF THE ENVIRONMEN-
TAL STATE OF THE STRYI RIVER WITHIN THE BOUNDARIES OF STRYT
COMMUNITY. An analysis of the state of surface water in the Stryi River within
the settlements of Liubyntsi, Hirne, and Myrtiuki was carried out by biotesting
using Allium cepa and Lactuca sativa test objects seasonally. It was established
that in the spring-autumn period, the level of toxicity was higher than average
in the village of Liubyntsi, based on the analysis of two test objects, and in the
villages of Hirne and Myrtiuki, the level of toxicity was average.

Piuka Crpuii nporikae teputopieto JIpBiBCbKOI oOsacti i Oepe cBid
MOYaTOK Ha cXMNax Bepuiuu 3enenuit Ssipuuk. 11 mporsxwicts 232 kM, a
mypUHa B cepenHboMy craHoBuTh 50-80 M. I'mubuna piukm csrae 0,5-1,0
M, OJTHAK V JESKHX MICI[IX piuka MOXKe MaTH TTHOWHY 10 3-X MeTpiB. Piuka
BUXOIUTH 3 Tip Oinst cema Posripue i mpsiMye mepeAripCbKUMH PiBHUHHUMHA
nonwHaMu o Mict Crpwmif i Kunagis, Ha Bifgcrani 10 KM Bif SIKOTO BIAJa€ y
piuky [uicrep. Ilporikaioum TipcbKO-pIBHUHHOIO YacTHHOIO JIbBIBIIMHM,
piuka 3a3Ha€ aHTPOIOTEHHOTO HaBaHTAXXEHHS, [0 OB s3aHE 3 Hee(h)eKTHBHOIO
PpOOOTOIO0 OYHMCHUX CIIOPYA, 3a0pyAHEHHSIM aTMoc(hepH, IPYHTIB, TOTPAIUITHHIM
CTIYHHX BOJ Bifl JOMOTOCIIOAAPCTB CUIBCHKOTO HACEJEHHS, [0 HE IiIKITI0YeH]
JI0 KaHATI3aIIfHNX Mepex, MPOMHUCIOBUX ITiJIPHEMCTB.

Jlns BUBUEHHS E€KOJIOTIYHOTO CTaHy IOBEpXHEBHX BoJ piuku Crpuid
BimOmpanu 3pa3ku B Mexax cin Jloowmami, [ipHe, MUPTIOKH TOCE30HHO.
Exormoriuay OIliHKY BOAM MPOBOIMIM METOIOM OiOTECTYBaHHS 32 METOIUKOIO
A.T'opoBoi 3 BUKOpUCTaHHSAM TecT-00’eKTiB Allium cepa Ta Lactuca sativa.
AHai3 pe3ynbTaTiB 6i0TeCTyBaHHS Ha OCHOBI IPUPOCTY KOpPiHLIB Allium cepa
CBIIYUTH, IO IHACKC (PITOTOKCHYHOCTI MOBEpXHEBUX BOA P.CTpHil KOJIMBaBCS
B Mexax 22,5-52,0%, mpu I[bOMY HAHHIKYI MMOKA3HHUKH CIIOCTEPIralucs y
3MMOBHII TIepioJl, a HaWBUIII — Yy JiTHIA. BapTo 3a3HaunTy, mo GiTOTOKCHYHUNA
edekT Boau y ceni JIFoOMHIN YIIPOAOBXK JOCHTIKYBAHUX CE30HIB € HAWBHIIMM
i cranoBuTh Bifg 25,7% no 52,0 %, mio xapakrepusye piBeHb (ITOTOKCHYHOCTI
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K BHIIHIL 32 cepe/iHiil y BeCHAHO-0CiHHil mepion. MMoBipHO, 1 ToB’s13aH0 i3
npoTikaHHSIM piuku CTpUi y HU30BHHI Ta aBTOMOOLIBHOIO I0POTOI0.

Y nosepxHeBux Bojax p.Crpwuii cin ['ipHe Ta MUPTIOKH piBHI IPUTHIYESHHS
POCTOBHX MPOLECIB € 3HAYHO HIKYUMH 1 KOJIMBAIOTHCS B Mexax 22,2 — 40,8%
YIPOAOBXK YCIX AOCHKyBaHUX ce30HIB. Lle cBiquuTh mpo cepenHiii piBeHb
TOKCHUYHOCTI.

[Ipyn BUKOpUCTaHHI /A1 BU3HAYCHHS CTYIEHS TOKCHYHOCTI BOJI TECT-
00’exty Lactuca sativa 0yno BCTaHOBJIEHO, IO PiBEHb MPUPOCTY KOPIHIIB OyB
HaHWKYMM Y BOAI B ¢.JIFOOMHII yIIPOIOBIK YCIX IOCITIKYBaHUX CE30HIB. [HIEKC
(ITOTOKCHYHOCTI NPH IEOMY KOJIMBAaBCs B Mexkax 47,1-49,2%, 1o cBiquUTh Mpo
piBEHb TOKCHYHOCTI BHIIMIA 3a cepenHiil. OnHak y cenax [ipHe Ta MUPTIOKH
TOKCHUYHICTh CTaHOBHTH 36,9-40,8%, 110 XapakTepusye piBeHb TOKCHYHOCTI SIK
CEepCIHIH.

TakuM 4YMHOM, aHaJi3 CE30HHOI ITUHAMIKH 1HAEKCY (ITOTOTOKCHYHOCTI
noBepxHeBuX BoJ p.CTpuil y BCIX IOCHTIPKyBaHMX TOYKaX 1 32 BUKOPUCTaHHS
JIBOX TECT-00’€KTIB BKa3ye Ha 3pOCTaHHs (DITOTOKCHYHOCTI Y BECHSHO-JIITHIN
TepioJy, 10 MOXKE CBIIYMTH PO Kpally pPO3UYHHHICT HONIOTAHTIB Y BOAL came y
TIEPi0/1 MiABHUINICHHS TEMIICPATYPH.

Tpodimuyk /., Apau FO., Mamuyp 3.
PIIKICHI MOXOITIOAIBHI HOPHOI'TPCBKOI'O 3AITIOBIAHOI'O
MACHBY (KAPITATChKUI BIOC®EPHUI PE3EPBAT)

Jlvsiscokutl nayionansHuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: someonefor36@gmail.com

Trofimchuk D., Drach Yu., Mamchur Z. RARE SPECIES OF MOSSES
OF CHORNOHORA PRESERVATION MASSIF (THE CARPATHIAN BIO-
SPHERE RESERVE). Rare species of bryophytes of the Chornohora preserva-
tion massif were analyzed. Based on our survey, 39 species of bryophytes study
area were identited. Species Pseudoleskeella catenulata and Bartramia ithyphyl-
la are reported for Petros Mts. for the first time.

Kapnarcekuit 6iocdepHuii pesepBaT MiXXHAPOJHOTO 3HAUYCHHSI CTBOPCHO
15 mroTtoro 1993 poxky. Moro mroma ckmamac 195 THc. ra. Jo cxmany BXOIUTH
Kapnartcekuii 6iocdepunii 3anoBigauk (Kb3) 3acHoBannii B 1968 porii 3 meToro
30epeXeHHsI YHIKAJIBPHUX Ta THIIOBUX IUISHOK MPUPOAM YKPaiHCHKOI YaCTHHH
Kapmar, y Tomy unciti OyKOBHX MpaticiB. 3aBIaHHAM 3all0BiIHUKA € 30€PeIKCHHS
Ta BiHOBJIEHHS (uiopH Ta (ayHu 30KpeMa i eHAEMIKIB sKi MOIIKPeHi Ha HOro
TepuTopii. 3arajpHa IJI01Ia 3arnoBigHuka — 66417,4 ra.

YopHOTIpChKUI 3aloBIJHUH MacuB — IPHUPOJOOXOPOHHA TEPHUTOPIsS
B VYkpaincekux Kapnartax (PaxiBcekuit paiioH, 3akaprarcekoi o6macri),
3HAXOJUTHCS Ha MIBJCHHUX 1 3aXiJHNUX cXxmitax YopHOTipchKoro Xpe0Ta, y Mexkax
Bucot Bix 700 1o 2061 M Hax p. M. Ha Tepuropii MacuBy, IIIOIIa SKOTO CTAHOBUTH
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16375 ra, po3ramoBaHa HaiiBuINa BepimnHa YkpaiHncekux Kapmar — ['oBepina
(2061 ™). Pembed BHCOKOTIpHOT YAaCTMHH MAacWBY HOCHTBH CIIJH JTaBHHOTO
3JIEICHIHHS 3 XapaKTepPHUMH JILOJOBUKOBUMH (hOpMaMu — KapaMu; y AEsSKUX 3
HUX YTBOPWIIUCH 03epa, Hanpukiaa, bpeckyn, Bepxue o3epo, bpedeneckyu.

Cranom Ha 2018 pik qst teputopii KB3 Bigomo 525 BuaiB MOXONomiOHIX,
cepen KX 4 BUIM OXOPOHSIOThCA 3rimHo 3 JomaTtkom I BepHcbkoi koHBeHIIii, 9
BKITIOUeHi 10 UepBoHOi KHUTH Y Kpainn, 38 — 10 UepBOHOTO CITUCKY MOXOITOTIOHMX
€Bporn. Ha Teputopii YopHOTIpCHKOTO 3allOBiTHOTO MacuBy Bimomo 342
BHIM MOXONOHiIOHMX, 3 sSKuX BUIU Dicranum viride (Sull. & Lesq.) Lindb.(T.
Wenryn), Hamatocaulis vernicosus (Mitt.) Hedends Ta Mannia triandra (Scop.)
Grolle Britoueni o Jlomarky I bepHcbkoi koHBeHIil, a Bumu Anacamptodon
splachnoides (Froel. ex Brid.) Brid., Heterophyllium affine (Hook.) Fleisch.,
Hookeria lucens (Hedw.), Meesia uliginosa Hedw., Plagiothecium neckeroideum
Schimp. ta Sphagnum subnitens Russow & Warnst. — 10 UepBoHOT KHUTH YKpaiHU
(Janunkis ta i., 1997; AHTOoCsK Ta iH., 2018).

Oco0nmBoi yBarW 3aciayroBye MAOCHiUKeHHs BHcokorip’s Kapmar y
3B’53Ky 31 3HAUHUMH 3MiHaMu (KJIIMaTH4YHI YMOBH, HacaMmIiepes] iCTOTHI 3MiHH
TEMIIEpPaTypPHOTO 1 CHITOBOT'O PEXHMMIB, MOCHJICHHS aHTPONOTEeHHOI Iurpecii
Yl IHTEHCHBHOTO pPEKpeamiiHOTO HABAHTAXXCHHS). 30KpeMa IS BHUCOKOTIp s
YopHOTIPCHKOTO MacUBY BiToMO 29 perioHalbHO-PiIKICHUX BHIIB Ta 27 BUIB
MOXOIIONIOHMX, SKi HaJeXaTh A0 O(PimiHHUX CIUCKIB BHIIB, MO MOTPeOYIOTH
oxopoHH. B ocraHHi pokum y BHCOKOTIp’i MiATBEpIKEHO JOKAJITETH JIHIIIE
YOTHPHOX pifKicHUX BuaiB (Mamuyp Ta iH., 2019). Tomy Ha CbOTOIIHI BaXITHBO
MIPOJIOBXKHUTH JIOCIIKEHHST Opiopi3HOMaHITTE YOpHOripchbKOro 3amoBiJHOrO
MacHBy.

VY pesynbraTi BIACHUX JOCHDKEHb Ha TepuTopii YopHOripchKoro
3aI0BiZJTHOTO MacHBY BUsIBIIEHO 39 BuaiB MoxononioHux 3 37 pouis, 24 poxux, 9
TIOPSIIKIB Ta ABOX BiaauniB — Marchantiophyta (4 Buan) i Bryophyta (35 Bunis).
Bumu Pseudoleskeella catenulata (Brid. ex Schrad.) Kindb. ta Bartramia
ithyphylla Brid. Bkazano s ropu [letpoc Boepie.

[ponosxenHs gocmimkeHHs Moxononioanx Kapnarcekoro 6iocdeproro
pe3epBaTy € BaXKIIMBUM /ISl BUBUCHHS OpiOpI3HOMAHITTS i BUSABIICHHS PiAKICHIX
BHJIIB, & TAKOXX /IS CIIOCTEPEKESHHS 32 TPaHC(HOPMAIIi€I0 eKOTOIIIB i BILTHBOM
KJIIMaTHYHHUX 3MiH Ta aHTPOIIOT€HHOTO TIPECy.

KOckoBeus M. 2, Paduk L.!, Januiuk 1.!

OITOHEHOTNYHA XAPAKTEPUCTUKA YI'PYIIOBAHb BEPXOBUX
BOJIIT HA TEPUTOPII PIBHEHCHKOI'O I[TPUPOJIHOI'O 3ATIOBIJHUKA
' Inemumym exonoeii Kapnam HAH Yxpainu, m. Jlvsie
’Pignencoruti npupodnuii sanogionux, Capnu
e-mail: maria.yuskovets@ukr.net

Yuskovets M., Rabyk I., Danylyk I. PHYTOCOENOTIC CHARAC-
TERISTIC OF COMMUNITIES RAISED BOGS ON THE TERRITORY OF
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THE RIVNENSKYI NATURE RESERVE. A study of the vegetation cover of
raised bogs on the territory of the Rivnenskyi Nature Reserve (Volyn Polissia)
was carried out. The plant communities of the studied raised bogs belong to
associations Eriophoro vaginati-Sphagnetum recurvi Hueck 1925, Andromedo
polifoliae-Sphagnetum magellanici Bogdanovskaya-Gienev 1928 (class Oxy-
cocco-Sphagnetea Br.-Bl. et R.Tx. 1943, order Sphagnetalia medii Késtner et
Flossner 1933, union Sphagnion medii Kastner et Flossner 1933). The identified
localities of rare plant species and communities of the class Oxycocco-Sphagne-
tea increase the degree of phytocoenotic representativeness of the research area.

PiBHeHChKHI npupoanuii 3anoBigHuK (PI13) posramoBanuii y nmiBHiYHINA
yacTuHi PiBHeHCBHKOI oOnacti Ha Tepuropii Bapacbkoro i CapHeHCHKOTO
aJIMIHICTPDaTUBHUX pPalOHIB HAa YOTHPHOX  BIMOKPEMICHHX MAacHBax:
binoozepcrkuii, Cupa Ilorons, Ilepedpomun ta Comumue (Jlitrormwmc mnpuponm,
2022). 3a reo0OTaHIYHMM palOHyBaHHAM YKpaiHH TEpUTOpis 3alOBiIHHKA
HaJISKUTh 10 3apiuHeHChKO-Bucoibko-CapHEeHCHKOTo re000TaHIuHOTO paioHy
YOPHHILIEBO-3€JIEHOMOXOBHX COCHOBHX JIiCIB Ta PI3HUX TUIIIB OOJIIT, IKMI BXOIUTH
1o Kosenbcbko-CapHeHcbkoro (3axiHOMOMICHKOT0) OKPYTY IIHPOKOJIHCTSIHO-
cocHoBoi [Tomickkoi mianposinii, CxixHo-€Bponelichkoi MpoBiHLii €Bponenchol
IIPOKOIUCTSAHOI JTicoBoi 00macti (Mapuand, 2006). BaxxmuBy posb y CTpyKTypi
POCIMHHOTO TOKPHBY OOJIT MalOTh 3HAYCHHS TpaB’sSHO-MOXOBi YIpyNOBaHHS
pocimHHOCTI. [[y1s1 BepxoBux 60iT 1e kirac Oxycocco-Sphagnetea 3 BiAIOBIAHAM
¢opuctraanM O6ararctBoM (Yuskovets et al, 2023).

Bunosuii ckiaan. CynusHI pocnuuu: Andromeda polifolia L., Carex
limosa L., Drosera rotundifolia L., Eriophorum gracile Roth, E. vaginatum L.,
Ledum palustre L., Rhynchospora alba (L.) Vahl, *Scheuchzeria palustris L.,
*Utricularia intermedia Hayne, *Vaccinium microcarpum (Turcz. ex Rupr.)
Schmalh., V. oxycoccos L.; moxu: Polytrichum strictum Brid., Sphagnum
angustifolium (C.Jens. ex Russ.) C.Jenn., S. fallax (H. Klinggr.) H. Klinggr., S.
Suscum (Schimp.) Klinggr. S. magellanicum Brid. s.1.

CuHrakconu 3a GJIopHCcTHYHOIO KiIacupikaniero.

Knac Oxycocco-Sphagnetea Br.-Bl. et Tx. ex Westhoff, Dijk et Paschier
1946.

Mopsnox Sphagnetalia medii Késtner et Flossner 1933.

Coro3 Sphagnion medii Kastner et Flossner 1933.

Acomianii: Eriophoro vaginati-Sphagnetum recurvi Hueck 1925,
Andromedo polifoliae-Sphagnetum magellanici Bogdanovskaya-Gienev 1928.

CHHTaKCOHH 32 1OMiHAHTHOIO Kiaacudikauiero. Dopmauis Sphagneta
cuspidate, acouiauis: Sphagnetum (cuspidati) eriophorosum (vaginati);
dopmauis Sphagneta magellanici, acouiauist: Sphagnetum (magellanici)
eriophorosum (vaginati); dopmauis Sphagneta fusci, acouiauii: Sphagnetum
(fusci) empetrosum (nigrae), Sphagnetum eriophorosum (vaginati).
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3esena kuura Ykpainm (2009). YrpynoBanHs dopmariii ropoucro-
MOYa@XHHHOTO KOMILIEKCY (yCKyM-MarealaHiKyM-C(harHoBOi IPHUIHIYEHO-
3BUYafHOCOCHOBOI (Sphagneta (fusci, magellanici) depressipinetosa (sylvestris)),
ocokoBo-carHoBoi (Cariceto (rostratae et limosae)-Sphagneta ( cuspidati)),
mieixmepieBo-carnoBoi  (Scheuchzerieto-Sphagneta (cuspidati)), ¢Gyckym-
charHoBoi MPUTHIYEHO3BUUAHHOCOCHOBOI (Sphagneta (fusci) depressipinetosa
(sylvestris)).

Omxe, komIuiekcu BepxoBux Oodit PIT3 € miHHUMYU 00’€KTaMu OXOPOHH,
JIOCITIJPKEHHS SIKUX CTIpHsie 30epeskeHHIo (iToreHo- ta (GiToreHo(oH 1y, a TAKOX
MiATPUMAHHIO (iTOPI3HOMAHITTS POCIMHHOTO IIOKPHUBY 3alOBiqHIKA. BusBieHi
JIOKAJIITETH NOMYJIAIIH PiAKICHUX BUIB POCIUH Ta yTpyIoBaHb Kiacy Oxycocco-
Sphagnetea TiABHIIYIOTH CTYIHiHb (DITONEHOTHYHOI PEMPE3CHTATHBHOCTI
TEPUTOPIi TOCITIHKEHb.

HAnuyk B., Pycun 1.
BIOEJIEKTPUKA TPYHTIB [MOJIICCS

Hayionanvnuii ynieepcumem Jlvsiscoka Ilonimexuixa
eyn. banoepu, 12, Jlvsis, 79013, Vkpaina
e-mail: viadyslav.yanchuk.eo.202 1@lpnu.ua
irynal 9rusyn@gmail.com

Yanchuk V., Rusyn I. BIOELECTRICITY OF POLISSIA SOILS. The
effect of the peat and sod-podzolic soils as the two most common types of soil
in the Volyn Polissia in the production of bioelectricity was investigated. In peat
soils, the current was 2.9 times higher than in sod-podzolic soils. The presence
of plants contributed to the growth of bioelectricity 2.3 times.

Bioenexkrpoximiuni cuctemu (BEC), siki TeHepyoTh OiOCIEKTPUKY Yy
TPYHTI 3aBISKH TPYHTOBHM €JEKTPOAKTUBHHUM MIKPOOpTaHiZMaM € HOBOIO
TePCIeKTHBHO0 Ta €KOJIOT1YHO YHUCTOIO TEXHOJIOTIEF0 OTPUMAaHHS BiTHOBJIIOBAHOT
eHeprii (Rusyn 2021). fDOpMyBaHHH pi3HMLI Ol0ENEKTPUYHHUX TOTEHIAIB Yy
CepeLlOBI/IHll JIOBKOJIa KOPEHIB POCIIMH ITIOCHJIIOETHCS 32 PaxyHOK TPAHCIIOPTY
Ta PO3ZUICHHS 3aps/PKCHHX YacTHHOK y Ipomeci OloXiMIYHMX peakiii, 1o
CYIIPOBOIKYIOTh JKUTTEMISUTBHICT POCIHH 1 OTOYYIOUHX iX MIKPOOPTaHi3MiB.
[ponykruBaicts BEC 3amexuTe Bix CKIagy KOPEHEBOTO CepeIoBHIIA,
IHTEHCHBHOCTI OKMCHO-BITHOBHHX PeakIiif Ta qudy3ii HOTEHI[1aJI0y TBOPIOIOYHX
ioHiB (Agasieva et al, 2022). BukopucTaHHs IpyHTOBHX PECYPCIB JUIsI OTPUMaHHS
010€NIEKTPUKM JIMIIE HEJaBHO OTPHMAIO CBi PO3BHTOK, TOMY IpUpoOJa
eJIEKTpOTeHe3y Ta (haKTOpH, SIKi BILUIMBAIOTH Ha HHOTO BCE MIE 3AJIMIIAIOTHCS
MaJIOBUBYEHHM.

Juis Iomices XxapakTepHi OCHOBHI JBa THITH TPYHTIB: IEPHOBO-IIiA30IUCTI
Ta TOp(d’sHi. MeToro po0OOTH OyJIO MOCTIIUTH, YW MalOTh JaHi TPYHTH
MEPCICKTHBH SIK JKEPENIO O10CNEeKTPHUKH, OCKIJIbKH, SK BiJIOMO, BOHH JIOCHTH
BiJIPI3HSIOTHCS 33 CBOIM CKJIaJIOM.

Hominyrounii Tun rpynTiB Ilomicest (monan 60%), 1epHOBO-1TA30UCTHH
IPYHT XapaKTEpU3YETHCA PAJOM HETAaTUBHHUX arpo(i3WKO-XIMIYHHUX BIACTH-
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BOCTEH: KHCJIOI0 PEaKIli€l0 IPYHTOBOTO PO3YMHY, HU3BKHM BMICTOM TyMyCy
1 JIETKOPO3YMHHUX (OPM TIOKMBHHMX PEUYOBHMH, HECHPHUATIMBUM BOIHO-
moBiTpstHuM peskumoM (Mishchenko et al, 2016). [epHOBO-cnabormia30muCTi
TIITaHI IPYHTH 3aiiMatoTh tronry 289 Tuc. ra, B oMy uucii 136 Tuc. ra pimri ta €
Hai6inHimuMy y Bonuaeskomy Iomicci. Bonu mictsats mmme 0,6-1,3% rymycy,
c1abo 3abe3mneucHi pyxoMuMHu (hOpMaMu MMOKHUBHUX PEIOBUH (HiTporeny — 1,1-
6,5 mr, docdopy — 0,4-5,5 mr, kamito — 0,3-4,5 mr wa 100 r rpyHTy). Peakiis
I'PYHTOBOT'O PO34HHY cepeaHbokucia, pH nopisuioe 4,7-5,4, MicTKicTh BOMpaHHS
Husbka (Fepenuyk, 1975).

[Hmmit i rpyHTIB mmpoko mommpennid Ha [lomicci, Topd’sHI
TPYHTH, pPO3TAIIOBaHI HAa MIMPOKHX 3aIIaBaX PiYOK Ta AONHWHAX 1 YIOTOBHHAX.
Topd — me dacTkoBO poO3KiIa/ieHa POCIMHHA CHUPOBWHA, OaraTta Ha TYMIiHOBI
cnonryk (Klavins and Purmalis, 2014). Peakuist rpyHTOBOTO po34rHY TOP(OBHII]
MEePEeBaXHO CJIab0- Ta CEPeAHBOKUCIA, iHOMI HelTpanbHa: pH 4,7-6,8. Topdosi
TPYHTH BiJJ3Ha4al0ThCsl BUCOKOIO MICTKICTIO BOMpaHHs. BoHu 1o0pe 3abe3nedeHi
azoTtoM (2,5-3,6% Bix Baru Topdy), xoua cnabo 3abe3nedeHi kamiem, pochopom ta
MikpoenemenTamu (I'eperuyk, 1975). Y 3B 43Ky 3 6araTuM MOKUBHUM CKIIaI0M
Ta arpo¢i3uKO-XiMIYHUM BIIACTHBOCTIM TOPG’ sIHI IPYHTH € ONTHMAIBHUMH IS
PO3BUTKY POCJIHH.

ExcriepuMeHT TpOBOIMBCS 3 JBOMa THIIAMHM TIPYHTIB: JIEPHOBO-
nigzomuctumMu i TopQ’sauMu. [pyHr Oy BigiOpanuit Ha momsx c. I'yra
Kosenbcekoro pationy BommHCBEKOI 00nacTi Ta MOMINICHWH B TOPIIUKA IS
pociuH 06’emom 250 T i enexrpomamu. [IpoBoasum mocmin y mabopaTOpHHX
yMOBax, B IpyHT OyJu BucapKeHi camkanil nepitto (10 £ 0,5 cm). Y Topd’ ssHUX
I'pyHTax cTpyM OyB BUIIMi y 2,9 pa3iB, HIX B JEpHOBO-IA30IMCTHX. HasBHICTH
POCIMHHUX HACa/HKECHB CIIPHSIIO POCTY Oi0CIEKTPUKIB y 2,3 pasa.

OueBUIHO, TYMIHOBI KHCJIOTH, SKUMH OaraTi TopQ’sHi TIPyHTH, SK
MEIiaTOpH EeJEKTPOHIB MK aHACpOOHUMH 1 aepOTOJCPAHTHUMH OaKTepisIMH
Ta eNeKTPOJAaMH MOXKYTh MiIBUIIUTH MIBHIKICTH IEPEHOCY EJEKTPOHIB, a
TaKO0X, CIPUATA PO3BUTKY POCIHWH, SKi JOJATKOBO MOCHIIOIOTH O10JEKTPHKY.
[Nopanbmie nocmipkeHHs Oi0ENEKTPUKKA TOP(’SIHUX TIPyHTIB  BoauHCBHKOT
00J1acTi € MePCIepKTUBHUM, Yepe3 BaroMy 4acTKy 3a00JI04eHHX TEPUTOPIiH, 10
MOXYTbh MaTH BaKJINBE NMPAKTUYHE 3aCTOCYBAaHHS U OTPUMAaHHS €KOJIOT1YHO
YHCTOI eHepril.

Bartkowska A.

CILIATES IN DIFFERENT TYPES OF PEATLANDS —
IMPLICATIONS FOR CLIMATE CHANGE

University of Life Sciences in Lublin, Faculty of Environmental Biology, Department of

Hydrobiology and Protection of Ecosystems

13 Akademicka Street, 20-950 Lublin

e-mail: aleksandra.bartkowska@up.lublin.pl
Climate change models point to a possible increase in temperature
over the next few decades, but this change can be particularly pronounced in
peatlands. Peatland plants (including carnivorous plants) are closely linked to
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microbial communities, that may be more sensitive to changes in environmental
conditions. Microbes colonizing carnivorous peatland plants may be present in
their traps or on the surface of the plant. Thus far, studies of planktonic ciliates
in different types of peatlands have been made primarily in water. The impact of
increasing temperatures on the ciliates in microbiome of carnivorous plants is
poorly understood. The aim of the study was to assess the effect of experimentally
simulated climate warming on the ciliates in microbiome of the traps (in different
types of peatland). For this purpose, the hypotheses were verified:

- Planktonic ciliates exhibit higher diversity in water than in traps peatlands
plants;

- Temperature increase causes changes in groups of ciliates.

The increase in temperature in the experimental treatments caused an
increase in the species richness of ciliates in different types of peatlands. It was
particularly pronounced in the water in the +4°C treatments. Abundance of
ciliates was higher in the water than in the traps of carnivorous plants in each
experimental variant.

In conclusions, the species richness and abundance of ciliates were
significantly higher in the water than in the traps. Increased temperature markedly
modifies the qualitative and quantitative structure of ciliates community.

Hrytsak V.., Romaniuk O.%, Dzhura N.!

BIOTESTING OF THE GENERAL TOXICITY OF THE SOIL
CONTAMINATED AS A RESULT OF MILITARY ACTIONS
WITH THE HELP OF ALLIUM CEPA L.

Yvan Franko National University of Lviv
4 Hrushevskoho St., Lviv, 79005, Ukraine
’Department of Physical Chemistry of Fossil Fuels of the Institute of Physical-Organic
Chemistry and Coal Chemistry named afier L. M. Lytvynenko of National Academy of
Sciences of Ukraine
34 Naukova St., Lviv, Ukraine
e-mail: VALENTYNA.HRYTSAK.BLE@Inu.edu.ua

The current war in Ukraine leads not only to irreparable human losses,
but also to severe environmental consequences. Tons of toxic substances enter
the environment, poisoning water, soil and air. The chemical footprint, as well
as the destruction caused by shelling, will stretch the consequences of the war
for decades.

Biotesting with Allium cepa L. makes it possible to comprehensively
assess the harmfulness of anthropogenic factors to the environment. This method
is an effective tool for determining the toxic effects of a wide range of chemicals.

The goal of the research was to assess the overall toxicity of the soil
contaminated as a result of military operations based on the root growth of
Allium cepa L.
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Soil samples were taken according to the standard methodology in the city
of Snihurivka (No. 1) and the village of Kotliareve (No. 2) of Mykolaiv region
and the village of Oleksandrivka (No. 3) of Kherson region. Relatively clean soil
served as a control sample. Water extracts were prepared from the selected soil
samples according to the generally accepted methodology. The filtered water
was transferred to dark glass vessels, on the top of which bulbs were placed
(one bulb per vessel) in a way that let the bottom touch the liquid. A week later,
morphometric indicators of A. cepa L. were analyzed in each version. Relative
root length and root count of 4. cepa were taken into account to assess overall
soil toxicity. The results were processed statistically.

The results obtained showed a high level of biotoxicity of soil samples No.
1 and No. 2 — the phytotoxic effect was almost 70%. These soil samples were
taken from the field and the road used by military vehicles. It is likely that these
soils are contaminated with fuel and lubricants, waste oils, organic solvents, all
of which may contain petroleum products, as well as heavy metals that block
the availability of air and water in the soil, violate its physical, chemical and
biological properties, create unfavorable conditions for soil microorganisms,
plant growth and development. Such soils can negatively affect the health of
people and animals living in the vicinity. Biotesting makes it possible to determine
the complex impact of pollutants on the environment, natural ecosystems and
human health.

Kurysz U., Cieplak E., Krzyzanowska M.

WHICH STUDENTS DO PARENTS PREFER - PARENTAL
INVESTMENTS IN ADULT OFFSPRING
Faculty of Biological Science
Department of Human Biology
University of Wroctaw
Przybyszewskiego 63, 51-148 Wroctaw, Poland
e-mail: urszula.kurysz@uwr.edu.pl
Parental investments are most often expressed through biological,
financial and time (emotional) investments. Their amount and quality depend on
the gender of the parent, the observed sex ratio in the studied population (Trivers,
1972) and the biological characteristics of the parent, their socio-economic
status and characteristics related to the child. The existing literature focuses on
families with small children, and less often teenagers, usually examining only
one type of investment. It has been found that mothers spend more time with
their daughters and fathers spend more time with their sons (Lynch et al., 2018)
and that parents with higher socioeconomic status invest more in their offspring
(Gibson and Sear, 2010). This study focused on the characteristics of adult
offspring, i.e. their sex, age, birth order, sexual orientation, distance of their place
of residence during studies from the parents’ family home, and health status. It
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was assumed that being older and the second or subsequent child in the family
would translate into low levels of parental investment, and that being an only or
first-born child, healthy and of heterosexual orientation would be associated with
higher investment.

The subjects were first-year students of the University of Wroctaw who
came to Wroctaw to study. Finally, data was collected for 261 students using an
original survey. The study created indicators of emotional, financial and total
investments for the mother, father and both parents at the same time, as well as
an indicator of the student’s health.

Statistical analyzes indicated that the student’s sex other than male or
female is negatively associated with the father’s emotional investments (F=3,15,
p<0,05). Non-heterosexual respondents also experienced lower emotional
investments from their father (F=4,01, p<0,01) and both parents (F=3,76,
p<0,05). The further away students were from their family home, the less
investment they experienced from their mothers (r=-16, p<0,05). Respondents
who declared that they were treated worse by their parents than their siblings
reported significantly lower levels of all investment indicators (F=5,87, p<0,001).
The health of the respondents showed a negative correlation with the emotional
and total investments of both parents together (r=0,21, p<0,001 and r=0,13,
p<0,05, respectively) and individually (for mother r=0,21, p<0,001 and r=0,15,
p<0,05, for father r=0,19, p<0,01 and r=0,15, p<0,05). The age of students and,
for respondents with siblings, the sibling’s sex and birth order, did not show any
relationship with investment indicators. Therefore, it can be said that parents
prefer healthy male or female students of heterosexual or other orientation,
regardless of their birth order.

Maksymowicz P.

MYCOBIOME ANALYSIS OF HONEYBEE HIVES IN SELECTED
APIARIES, LOWER SILESIA: AN ECOLOGICAL ASSASMENT OF
BIODIVERSITY AND POTENTIAL FUNGAL POLLUTION
Department of Ecology, Biogeochemistry and Environmental Protection
Faculty of Biological Sciences, University of Wroctaw
Ul. Kanonia 6/8, 50-328, Wroctaw, Poland
e-mail: przemyslaw.maksymowicz@uwr.edu.pl

The mycobiome within beehives significantly influences bee health and
productivity. This study aimed to delineate the fungal composition across various
components of Apis mellifera beehives in educational apiaries in Lower Silesia,
enhancing our understanding of fungal biodiversity and potential threats to bee
colonies. Samples of bee bread, propolis, wax, dead bees, and honey or syrup
were collected for analysis from two didactic apiaries located in the fields of the
Wroctaw University of Environmental and Life Sciences. Using Potato Dextrose
Agar, 29 fungal species across 10 families were isolated. Seasonal assessments
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revealed the greatest species diversity in spring, particularly in apiaries located
in rural areas. Bee bread harbored the majority of fungal species, contrasting
with the minimal diversity in propolis and the lowest isolate numbers in sugar
products. Penicillium chrysogenum emerged as the predominant species,
accounting for 64% of isolates. Additional significant findings included Rhizopus
nigricans, Epicoccum nigrum, and various Penicillium species. Identified molds,
including occasional occurrences of Ascosphaera apis, may pose minor risks
to bee health, humans, or nearby plants. The study underscores the extensive
mycobiome diversity within Apis mellifera hives, with notable seasonal and
locational variations. The dominance of common molds and the presence
of potential pathogens highlight the critical need for continuous monitoring
and management practices to address risks of fungal pollution in beekeeping
environments, especially within an educational context. The prevalence of plant
parasites further emphasizes the complex interactions bees maintain with their
floral surroundings.
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Kynpiii A., Kyaenxo B., lluanoscebkuii 1.
SIKICHI TTIOKA3HUKHW 3UMOBOI OPHITO®AYHU MICTA JIbBIB
Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana @panka
eyn. I pyuescorozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: anna.kuprii@lnu.edu.ua

Kupriy A., Zhulenko V., Shydlovskyi I. QUALITATIVE INDICATORS
OF WINTER AVIFAUNA OF LVIV CITY. Monitoring of winter bird fauna re-
vealed 37 species of wintering birds in Lviv. The largest number of species was
found in such habitat types as parks and cemeteries (29 species) and residential
buildings with a large area of green space (27 species). The dominant species
were: blue pigeon (Columba livia) — 27.3%, rook (Corvus frugilegus) — 17.3%
and great tit (Parus major) — 17.8%. Subdominants are represented by 9 species.

MoHiTopHHT 3UIMOBOi OpHITO(AYHH € BarOMOIO YaCTHHOIO JIOCHI/PKCHHS
MIOIIMPEHHs NTaXiB, SK IHIUKaTopa CTaHy CEpelOBHINA Ta aHTPOIOTEHHOTO
BIUIMBY Ha HHX. JlOCHIUKEHHS [O3BOJISIE OLIHUTH BIUIMB aHTPOIIOTEHHUX
(daxTopiB Ha 3UMOBY OpHiTOayHy, a pe3ylbTaTd MOXYTh OyTH KOPHCHHMH
JUISl BU3HAYCHHS 3aX0/iB 3 OXOPOHH 0i10pI3HOMAHITTS Ta IJIaHyBaHHS PO3BUTKY
MICBKHX TEPUTOPiH 3 ypaxyBaHHIM ITOTped MiclieBoi (hayHH.

HocnimxenHs opHiTodaynu JIbBoBa npoBosTh mme 3 80-x pokiB XX cT.,
IO J03BOJISIE OLIHWTH TEHJAEHIIIO IOUIMPEHHS 1 YHCENIBHOCTI 3UMYIOUUX
NITaxiB y MEeBHUX OioTonax MmicTa. 3arajloM OXapaKTEpHU30BaHO OCHOBHI 3MiHH
opHiroayHH, Ha SIKi BIDIMHYJIM 3MiHH B 300reorpadiyHux Macmradax,
cHHYpOIi3allis, 3MiHM CTaHy MoIyJIsiii Ta cepenosuma (bokoreit, 2011).

ITig wac mociimkeHs BUKOPUCTOBYBAIU METOJ TOYKOBUX OOMIKIB, KU
Uit TopoOrenoioHnx OyB MoIU(IKOBaHMH, HOTO MPOBOIWIN y TOABIHHOMY
paniyci. [ITaxiB dikcyBamm B R1 — 10 25 M, 1 okpemo B R2 — 25-50 M npoTsirom
8-10 xB Ha omHiit Tounmi (Kynenko, 2022). 3 1 rpyxus 2023 no 15 moToro
2024 pp. Ha TepUTOPii MiCTa IPOBEAEHO 93 TOUKOBI CIIOCTEPEIKEHHSI.

Ha Tepuropii JlbBoBa BusBIEHO 37 BHAIB 3UMYIOYHMX IITaxiB.
YrpymoBaHHS MPENCTaBIeHO JoMiHaHTaMu: Tony0 cusuid (Columba livia) - 27,
3 %, rpax (Corvus frugilegus) - 17,3% i cununs Benuka (Parus major) - 17,8%.
CyOmoMiHaHTH TIpEICTaBICHI 9 BUIaMu.

3rigHo bokotes A.A. (1997), 610TOITHUH MOALT TOIIIBHO 31CHIOBATH 3a
TPbOMa KPUTEPISIMH: TUIIOM MiCBKOT 3a0y/I0BH, CTYIIEHEM O3€JIEHOCTI TEPUTOPIN
1 HasgBHICTIO HE3HAYHMX 32 IUIOIICIO Ta HEXapaKTEpPHUX Ul JAHOTO OioTommy
BKJIIOUEHb, [0 HAJIEXKATh JIO IHIIOTO TUITY 3a0YI0BH.

Haii6inpiry KinbKicTh BUAIB NTaXiB BUSBICHO y MapKax 1 Ha IBHHTapsX
(29) Ta BiyUTOBII 320y10BI 31 3HAYHOIO IIJIOIICIO 3€JICHUX HacakeHb (27). denio
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MEHIIE Yy LIIBHUX CTapuX 3a0y/0Bax IIEHTPaAJIbHOT YaCTHHU MICTa 31 3HaYHOIO
IUIOLICI0 3€JICHUX HAaca/PKeHb Ta BKIIIOUCHHSMH KBapTaliB 3 Cy4acHHUMH
OaratonoBepxoBuMH OyauHkamu (14 BHIIB), y CydacHHX 0ararornoBepXOBHX
3a0y/10Bax 3 HE3HAYHOIO IUIOLICIO 3eJIeHUX HacamkeHb (14 BUIB), y CydyacHUX
OaraTornoBepXxoBuX 3a0yJOBax 3 CEPEJHBOIO IUIOMICIO 3EJICHUX Haca/KeHb Ta
BKJIFOYEHHSIMU KBapTaiB 3 BULIOBOIO 3a0y10BoO (12 BUIIB).

BuCHOBKH:  TOCHIMKCHHS  MOKa3ajJ0 BUCOKHI PIBEHb  BHUIOBOI
PI3HOMAaHITHOCTI NTaxiB y 3UMOBHUH NMEPiOA Y MICTi, IO MOXE CBIIYUTH PO
JIOCTaTHIO KOPMOBY 0a3y 1 HasBHICTh BIAMOBIAHUX YMOB Juisd 3uMiBii. [Ipore,
3UMOBa OpHiTo(ayHa JIbBOBa MOTpeOye MOAATBIIUX TOCTIIKCHD, I OLIIHKH
YMHHUKIB, 110 BIUTMBAIOTH HA MONIUPEHHS Ta OCLTICTh MTaXiB.

Jlomatka O.

PIBHOMAHITTSI ITABYKIB OJIIT'O-ME30TPO®HOI'O BOJIOTA
«MATKIBCBKE BATHO»
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: lopatkaoa@gmail.com

Lopatka O. SPIDER DIVERSITY OF THE PEAT BOG «MATKIVSKE
BAGNOp. The peat bog “Matkivske Bagno” is located in the village of Matkiv,
Stryi district, Lviv region. The bog has undergone significant anthropogenic
impact in the past. The diversity of spiders in this bog was analyzed. The research
was conducted based on standard collecting methods, particularly with the aid of
Barber pitfall traps and applied hand collecting. In total, were installed 8 pitfall
traps, each of which was active for 6 weeks (from mid-June to end of August).
A total of 19 spider species were identified, with 12 collected using traps and
7 — by hand.

Omiro-me3otpodHe 00710TO0 «MaTKiBCbke Oarto», IJIOMICI0 OJHU3BKO
20 rekTapiB, poO3TalIOBaHE B OKOJHIAX C. MaTkiB CTpHUHCHKOTO pailoHy
JIpBiBchKoOi obnacti mobmm3y HIII «bolikiBimnHa». bonoTo 3a3Hano 3Ha4HOTO
AQHTPOIIOT€HHOTO BIUIMBY Y MHUHYJIOMY, BKIIFOUAIOUM CIIPOOM OCYIIYBaHHS Ta
noxexi. Lli mpouecn npusBenu 10 CyKueciiHUX 3MiH, a came (OpMyBaHHS
MOHOZIOMIHaHTHOT'O Oepe30BOro piakoiiccs. Tpas’sHO-uarapHHYKOBUH MTOKPUB
0oyioTa CKJIAJa€ThCsl TEPEBAXHO 3 MOHOJOMIHAHTHUX 3apocTed Vaccinium
uliginosum L. 3 nominkoro iHIKX BUAIB. MOXOBHH TOKPUB BKIIIOUaE charHoBi Ta
nonitpuxoBi Moxu. dayHa KoMax 00JI0Ta MpeCTaBIeHa TEPEeBAYKHO EKOTOHHUMHU
Ta JICOBUMH BUJIaMH, CEPEJI SIKMX € PIIKICHI Ta OXOPOHIOBaHI Ha MI>KHAPOIHOMY
PiBHI, a TAKOXK Bpa3JuBi, ajie 6e3 0xopoHHOTro cratycy Bumu (I'epsk Ta iH., 2023).

BuBueHHs omiro-me3oTpodHHX OONIT € BaXJIMBUM, OCKUIBKH IIi
€KOCUCTEMH € JKEPENIOM YHIKaITbHOT 010pi3HOMaHITHOCTI periony. JlociimKkeHHs
NaBYKiB Y TAKUX CEPEIOBHUINAX I03BOJISIE BU3HAYUTH TXHIO POJIb Y PEryIOBaHHI
TOMYJIAIIH 1HIIMX 0e3Xpe0eTHUX Ta MUHAMII €KOCHCTeM B Mijgomy. Binrak,
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METO0 POOOTH OYyJI0 BCTAHOBUTH BUJIOBHI CKJIAJ[ MABYKIiB OJIr0-Me30TPO(HOro
6osiora «MaTKiBcbke OarHoy», apaneodayHa sIKOTo paHillie He JIOCHiKyBatacs.

Marepian 3i0paHo Bpy4yHy Ta 3a JONOMOIOK 8 MAacTOK AJS BiJJIOBY
0e3xpebeTHHUX, SKi-QyHKIIOHYBAJIH BiJl CEpeIMHHM JIMIHSA A0 KiHLs ceprHs 2023
poky. Bu3HaueHHs 3aifiCHEHE 3a IOMOMOIOK OHJIaWH-BU3HAYHHMKA IABYKIiB
€sponu (Nentwig et al., 2023), HOMEHKJIaTypa TaKCOHIB HaBesieHa 3a Karanorom
naBykiB city (WSC, 2023).

VYcworo BusiBneno 19 Bumis: Aculepeira ceropegia (Walckenaer, 1802),
Araneus quadratus Clerck, 1757, Cheiracanthium erraticum (Walckenaer, 1802),
Zelotes clivicola (L. Koch, 1870), Zelotes subterraneus (C. L. Koch, 1833),
Ceratinella brevis (Wider, 1834), Diplostyla concolor (Wider, 1834), Alopecosa
pulverulenta (Clerck, 1757), Pardosa amentata (Clerck, 1757), Pardosa lugubris
(Walckenaer, 1802), Piratula hygrophila (Thorell, 1872), Piratula latitans
(Blackwall, 1841), Trochosa terricola Thorell, 1856, Zora spinimana (Sundevall,
1833), Dolomedes fimbriatus (Clerck, 1757), Pisaura mirabilis (Clerck, 1757),
Evarcha arcuata (Clerck, 1757), Metellina segmentata (Clerck, 1757), Xysticus
cristatus (Clerck, 1757). 3 nepeniuenux BuiiB 12 Oyino 3i0paHo 3a JOMOMOTO0
nacTky, 7 — Bpy4Hy. Busineni Buau Hasexats 10 10 pomu.

IMomepenui apaneonoriudi mani moao0 6Oojota «MaTKIBChbKe 0arHo»
nokazanu mepenik tunoBux s Kapmat BuamiB.  Hactymni mocmimkeHHs
TepUTOpPii OYAYyTh TPUBATIIINMH, OXOILTIOBATUMYTh, OKPIM JITHHOTO, BECHSIHHIA
Ta OCIHHIM Nepiojy, 0 JO3BOJIUTH MOBHIIE OIIHUTH BUIOBE PI3HOMAHITTS
NaBYKiB IbOTO YHIKAJILHOTO OCEJHILA.

Makirpa T., ’'natuna O.

'HI3JIOBA BIOJIOI'TS KOHOIUISIHKY 3BUYAMHOT
(LINARIA CANNABINA (LINNAEUS, C 1758)) HA JIbBIBIIIHI
3A JAHUMU BAHKY THI3/I 3YOT (BAXIJTHOYKPATHCHKOI'O
OPHITOJIOI'TYHOI'O TOBAPUCTBA)
Jlvsiscokutl nayionansHull ynigeepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail:tanya.makitral 501@gmail.com
Makitra T., Hnatyna O. NEST BIOLOGY OF THE COMMON LINNET
(LINARIA CANNABINA (LINNAEUS, C 1758)) ACCORDING TO THE DATA
OF THE NESTS BANK (WESTERN UKRAINIAN ORNITHOLOGICAL
SOCIETY). We analyzed 179 records of common linnet nesting in the Lviv
region. Nests were placed both on trees (young spruces were chosen most often
40.8%), and on bushes (26.3%) (raspberry, elder, currants, dog rose), as well
as on thuja (11.7%), juniper (6.7%) and in the hedge (5.6%) and other (8.9%).
Nests were built of plant components (small roots in 83,8 % of nests, grass, moss,
fluff), animal’s (mammals fur and hare 26.6 %, bird feathers), and pretty often
(31.3 %) of anthropogenic materials.
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BuBueHHs THI30BOT 0i00rii NTaxiB J03BOJISE PO3YMITH BaXKJIMBI
JUIsl IXHBOTO ICHYBaHHS XapakTEPUCTHKH CEPEIOBUINA Ta OL[HUTH iXHIO
IUIACTUYHICTB. SIK HACHiOK, MOXKHA MepeAdaylTy SIK TIeBHA 3MiHa CepeOBHUILA
MOJKE BIUIMBAaTH Ha PIi3HI aCMEKTH THI3M0BOI 0iojorii mraxiB i 3a0e3meyuTH
BIJITIOBIJIHI YMOBH iICHYBaHHS.

KoHormisiHKa € 3BUYaliHUM THI3ZIOBUM BUJIOM ITaXiB, 10 TPAIUISIETHCS SIK
B IIPUPOJHOMY TaK 1 B 3MIHEHOMY aHTPOIIOT€HHOIO JIISUILHICTIO CEPEIOBUILI 1 €
J0OpHM 00’ €KTOM ISl BUSIBIIEHHS TOTO, SIK 3MiHa CEPEJOBUILA BIUTUBAE HA TIEBHI
ACIIEKTH THI3J00Y/AiBHOI MOBEIIHKH MTAXIB.

3 reputopii JIbBiBIIMHM JOCHTH Majio iH(opMauii oA0 THi310BOT
0ioorii KOHOIUISIHKH, MPOTE 3HAYHA YacTHHA ii MICTHTBCA y bBaHKy THi3A
3axiIHOYKpaTHCHKOTO OpPHITOJIOTIYHOI'O TOBApHCTBA, AHKETH SIKOro 1 Oynu
BUKOPHUCTAHI U aHaji3y. 3aranom, 3 Teputopil JIbBIBIIMHY MPOAHATI30BAHO
179 anket (Iop6aus I.M. 138 anker, Iposn /. 12, Bokoteit A.A., T'y3iit AL,
Bamra T.B., Tatapuno K.A., [Torpannunuii B.O., ltupkano 5.€. Ta inmi — 5
1 MCHIIIC aHKET).

3rifiHO MpOaHaIi30BaHUX JaHWX, Ha JIbBIBIMHI KOHOIUISIHKH THI3HITUCS
B JIiCOMOCAIKax, B YarapHUKaxX Ha OKOJIUISIX HACEIEHUX MYHKTIB, Ha IBUHTAPSX,
y caZax, Ha y3JiCCAX MOJIOMUX SUIMHOBHX JICIB Ta YarapHMKax Ha CXHIIaX
narop6iB. ['Hi3ga OynM po3MilleHi sSK Ha JepeBax (HalvacTille BUOMpanucs
Mmoozl sinau 40,8%), Tak 1 Ha kymax (26,3%) (mManuHu, Oy3UHU, CMOPOAWHH,
UIMIIIIAHKT), a Takox Ha Tyi (11,7%), sutiBito (6,7%) Ta y xuBormioTi (5,6%) i
iHmmx (8,9%) Ha BucoTi Bix 0,35 M 10 4 m (cepenns Bucota 1,124+0,49 m). [pu
oMy 1,72% Oynu 30ymoBani Ha Bucoti 0-0,5 M, 48,9% — 0,5-1 M, 33,3% —
1-1,5 m, 11,49% — 1,5-2 m, 3,45% — 2-2,5 m, 0,57% — 2,5-3 M, 0% — 3-3,5 m,
0,57% — 3,5-4 m.

Jist o0y 0BH THI3/L KOHOIUISTHKY Hal4acTillle BAKOPUCTOBYBAJIM KOPIHII
TpaB’stHucTuX pociu (y 83,8 % rHizg), TpaB’SHUCTI KOMIIOHEHTH (TIEPEeBaYKHO
3naku, 29,6 %), KOMIIOHEHTH aHTPONOTeHHOTO TMOXOJPKCHHs (BaTa, HUTKH,
UIHYPKH, CHHTETUYHI BOJIOKHA, 31,3 %), Bosoccs Ta mepcTh ccasiiB (26,6 %),
nip’st nTaxis (9,5 %), npi6Hi rinku aepes (6,1 %), mox (3,4 %), pocnuHHUI TyX
(4,5 %) ta ny6 (1,2 %). Jlorok OyB BUMOIICHHUI KOPIHIISIMA POCIHH, 3JaKaMH
Ta KOMIOHEHTaMHU aHTPOIOT€HHOTO MOXO/KEHHSI, PiJIlIe MEPCTIO Ta BOJIOCCIM
CCaBIiB 1 Mip’sIM NTaxiB.

Po3mipu rHi3a KOHOIUIAHKY ckiand: mupuHa 70-120 MM (B cepeIHbOMY
99,5+£19,8 mm), BHcoTa rHi3aa 47-90 mm (69,4+12,0 mm), mupuHa gotka 35-90
MM (62,0£9,3 MMm), riubuHa 10TKa 26-82 MM (41,3£9,5 Mm).

Bapro 3ayBaxkutu nocuts gacre (31,3 %) BUKOpHCTaHHS KOHOIUITHKAMHU
KOMITOHEHTIB aHTPOINOIEHHOTO IOXO/PKEHHSI Uil NoOymoBHM THi3H. Takum
YHHOM, 3MiHa CEpPEJOBUILA, 30KpeMa 3aCMIUeHHS, OUEBH/IHO, BIIMBAE HA CKJIAJl
THI3JI0BOT0 MaTtepialy KOHOIUISIHOK Ha JIbBiBIIMHI.
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Kh. Kulieva, Z. Cafarova
THE PHYSIOLOGICAL REACTION OF SILKWORM
(BOMBYX MORI L.1758) TO FOOD DIFFERENCE

Baku State University, Republic of Azerbaijan
Akademik Zahid Xelilov st.33, Baku, AZ1148
e-mail: cfrovazeynb532@gmail.com

In this article presents the physiological characteristics of the feeding of
“Sverico-yellow” mulberry silkworm caterpillars with common fig (Ficus carica
L.) leaves. It was determined that feeding of caterpillars with fig leaves caused
weight gain (59.01%) in the caterpillar phase, but it had a negative effect on the
weight of pupae and the productivity of imago. However, the increase in the
viability of imago (5.45%) is an indicator of economic importance and allows
obtaining high-quality cocoons and eggs.Therefore, the search for plant species
belonging to the alternative fodder line is regularly conducted in the countries
engaged in silkworm breeding. It was determined that the lack of normal feeding
causes abnormality in the course of metabolic processes in the body - disruption
of physiological and biochemical processes, as a result, has a negative effect on
productivity and indicators of cocoons. The purpose of the present researches
was to study the biological characteristics of the feeding of the caterpillars of the
introduced genus “Sverico-yellow” with common fig leaves.

Research was carried out in 2 series - verification (mulberry leaves) and
experiment (common fig leaves). Before feeding the caterpillars, the leaves
collected from the middle layers of the tree were stored between wet cloth (at
the bottom of the refrigerator +6-8°C can remain for a long time) and was given
chopped during feeding. Material 25-26°C and 75-80% relative humidity were
fed. In each series, the viability of the caterpillars (% of weight and death), the
date of cocoon wrapping, the period of pupation, the weight of the pupa and silk
layer in the cocoons were determined.

The results have shown that the change of the feed source causes the
formation of both positive and negative physiological reactions in the body of
adult caterpillars. Thus, against the background of 59.01% increase in body mass,
it leads to 18.90% decrease in viability. As an interesting fact, it can be shown that
the viability of the adult phase (imago) is 5.45% higher in the experimental version.

One of the economically important results is that the egg-laying date
of those imago started earlier with a difference of 3 days, but the number of
unopened eggs (on average from 19 individual) was 1.3 times less. Probably,
this difference between the control and the experimental variant occurred as a
result of the transformation of stored organic compounds into zoomass, which is
manifested in the caterpillar stage.

It should be noted that the weight of pupae obtained from caterpillars
fed with fig leaves was also 1.7 times less than the control (mulberry leaves).
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Accordingly, the weight of the silk layer of the cocoons decreased by 2.1 times. It
is known that regardless of the type of fodder plant, the number of calories in old
leaves is always lower than in young leaves. The dry weight of the caterpillars
depends on both the energetic value of the feed and the wet characteristics. The
transfer of mulberry silkworm caterpillars from one type of food (checking
option, mulberry leaves) to another is accompanied by a loss of energy necessary
for the creation of the zoomass of the organism, that is, that energy is used for
exchange processes. In older caterpillars, the increase in zoomass, that is, body
weight, occurs due to the accumulation of reserve food compounds, which should
be reflected in the weight of a wet cocoon formed according to the law.

From the obtained results, it can be seen that feeding caterpillars with fig
leaves leads to an increase in weight in the caterpillar phase, but it also has a
negative effect on the weight of pupae and the productivity of imago. However,
increasing the viability of imago is an indicator of economic importance and
helps to obtain high-quality cocoons and eggs allows.

Nazimov S.

THE ABILITY OF GENERALIST PREDATORS TO PRAY ON ADULTS

OF THE OPATRUM SABULOSUM (COLEOPTERA: TENEBRIONIDAE)

IN NATURAL STEPPE ECOSYSTEMS AND AGROCENOSES IN THE

STEPPE DNIPRO REGION
Bohdan Khmelnytsky Melitopol State Pedagogical University
str. Naukovoho mistechka, 59, Zaporizhzhia, Ukraine, 69000
e-mail: sergdnipro@gmail.com

Agricultural producers around the world are increasingly facing challenges
in effective pest control due to the increasingly rapid development of pest
resistance to known artificially synthesised pesticides (Perez-Alvarez etal.,2019).
Today, this problem is partially solved by the use of biological plant protection
and some other agronomic practices of organic production, such as the use of
coloured glue traps and pheromone baits that attract and trap pests (Blackburn
et al., 2016). Such environmentally friendly practices are most common among
producers working in protected ground (greenhouses) and intensive orchards and
berry farms (Singh, 2021). For many years, parasitoids (Encarsia formosa and
Eretmocerus eremicus), predatory bugs Macrolophus caliginosus, M. pygmaeus
and Nesidiocoris tenuis have been used to control the population of whiteflies
(Aleyrodidae: Hemiptera) (Leman, 2018; Zhang, 2021), as well as a wide range
of mites from the family Phytoseiidae, which are also effective biological agents
against thrips (Thysanoptera) (Dalir et al., 2021; Rodriguez, 2023) and spider
mites (Tetranychidae) (Pasquier et al., 2021). However, the vast majority of
products of this type available on the market, with a few exceptions (Adalia
bipunctata, Chrysoperla carnea, Amblyseius andersoni and a few others), are
alien species to our fauna (Perez-Alvarez et al, 2019), which, on the one hand,
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ignores local entomophages adapted to local environmental conditions (Snyder,
2019), and on the other hand, can potentially pose a threat to the biodiversity of
Ukraine through the emergence of new adventive species (Ballman et al., 2017).

Under natural conditions, phytophages are controlled by several groups
of predators, of which generalist predators, also known as generalists, play
an important role (Schéfer et al., 2018). These organisms are polyphagous,
which means they simultaneously put pressure on a wide range of species (El-
Danasoury et al., 2017). The aim of our study was to identify a number of species
belonging to generalist predators capable of controlling phytophages common in
open ground. Opatrum sabulosum L. (Tenebrionidae: Coleoptera) was chosen as
a pest, a species that is quite common in the Ukrainian steppe (Chernej, 2005),
which is moderately dangerous, but in some years can cause economically
significant damage to a wide range of crops, especially vegetable. A series of
experiments involved 17 species of predatory invertebrates, which were the most
abundant in the areas where the O. sabulosum was caught.

As a result of a series of experiments, we can state that there was a
direct correlation, primarily with an increase in the body size of entomophages
and the number of attacks on O. sabulosum. There is also a direct correlation
between the facts of hunting and the ecomorphic affiliation of predators - 75%
of steppe, 50% of meadow, 40% of forest and 100% of polytopic species
attacked the darkling beetles. The highest predation rates were characteristic
for the members of family Carabidae (Broscus cephalotes, Harpalus rufipes
and Calathus (Neocalathus) ambiguus), Histeridae (Hister quadrimaculatus),
Reduviidae (Reduvius personatus and Rhynocoris iracundus) and Staphylinidae
(Staphylinus caesareus). The Carabidae accounted for more than 50% of the
entomophages that participated in the test in the laboratory arena, while other
families were represented by only a few species. Other generalist predators, such
as Staphylinus caesareus and Reduvium bugs, also showed a high potential for
attacking darkling beetles adults, but it is difficult to judge how often they might
occur in natural conditions, given their belonging to different biogeographical
habitats.

Our data are only the first step in developing a strategy for biological
control of O. sabulosum populations in open field conditions. Further studies
should include molecular analysis of the digestive tract contents of generalist
predators that showed high hunting rates, as well as their hunting rate under
conditions of pesticide contamination.
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MIKPOBIOJIOT'TSA, BIPYCOJIOI'IA TA IMYHOJIOT'TA
MICROBIOLOGY, VIROLOGY AND IMMUNOLOGY

Bynsik B.. I'y6apuk B., Bponcbka 1., Macaoscbka O.,
KommuikeBuu C., 'natym C.

BIIJIMNB HATPII XJIOPUJTY TA CIIOJIYK BAXXKUX METAJIIB HA PICT
BAKTEPIN, BUJIUIEHUX 3 PUBOCDEPU COLOBANTHUS QUITENSIS
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Buniak V., Hubaryk V., Vronska I., Maslovska O., Komplikevich S.,
Hnatush S. INFLUENCE OF SODIUM CHLORIDE AND HEAVY METAL
COMPOUNDS ON THE GROWTH OF BACTERIA ISOLATED FROM THE
RHIZOSPHERE OF COLOBANTHUS QUITENSIS (DESEPTION ISLAND,
MARITIME ANTARCTICA). The study was aimed to investigate the growth
of bacteria isolated from the rhizosphere of C. quitensis under the influence of
sodium chloride, copper (II) chloride, cadmium (II) chloride and cobalt (1) chlo-
ride. Among the studied isolates from the rhizosphere of C. guitensis, 30 iso-
lates were moderately halophilic. 9 isolates grew under the influence of 6.0 mM
CuCl,x2H,0, three isolates grew on medium with CoCl,x6H,O at concentration
5.0 mM, one isolate grew under the influence of 0.1 mM CdCl,x2.5H,0, and.

Colobanthus quitensis (Kunth) Bartl. i Deschampsia antarctica E. Desv. €
€IMHIMH CYIVMHHUMH POCIMHAMH, SIKi KOJOHI3yBaJll aHTApPKTHYHY €KOCHUCTEMY.
OxpiMm ¢i3ionorivHuX i MOPQOJIOTIUHUX ananTauii aHTAPKTUYHUX POCIHH 0
YMHHHKIB CEpPENOBUILA, 3HAUYHY POJIb y BIDKMBAaHHI IIUX CYyAWHHHX POCJIHH 3a
YMOB cepeioBHIa AHTapKTHKH Bifirpae MikpoOiom puzoctepu i ennochepu
(Znoj et al., 2022).

Mertoro pobotu Oyno gocmigutu pict bakrepiit ennochepu C. quitensis 3a
BIUIMBY HATpiil XJIOPHAY 1 CIIONYK BaKKUX METAIIB.

Y pobori nocnimkyBanm 32 i30514TH, BUAUICHNX 3 puzochepu C. quitensis.
Juis mocmimpkeHHs pocTy i307TiB Oakrepiit 3a BrumBy NaCl Ta comeit BaxKknx
MeTaJliB BUKOPHUCTOBYBaJIH po3BeneHui y 10 pasiB TpuntoH-coeswmii arap (1/10
TCA). o cepenosuma noxaBanmu NaCl y konnentpamii 2,0; 2,5; 5,0; 7,5; 10,0;
20,0 %. CuCl,x4H,0 nomasamu y konuenTpanisax 1,0; 2,0; 3,0; 4,0; 5,0,6,0 MM,
CdCl,x2,5H,0 - 0,0002; 0,01; 0,1; 0,2; 0,3; 0,4; 0,5 MM, CoClL,x6H,0 - 0,5;
1,0; 2,0; 3,0; 4,0; 5,0 MM. Sk xouTposis BukopuctoByBaiu 1/10 TCA 6e3 NaCl
Ta CIOJIYK BAXKHX MeTaliB. /11 HOCiBY BUKOPUCTOBYBaJIX JBOIOOOBY KYJIBTYPY,
Bupomeny Ha 1/10 TCA. bakrepii BupomryBamu 3a temmeparypu 18+2 °C
ynponosx 7—10 xi6.

Cepen Buginenux 3 pusochepu C. quitensis 1304TiB, 10 pociu Ha cepeToBHII
3 5,0% NaCl, 6 — 3 10,0% NaCl. I3onatu DR338, DR335 pocnu Ha cepenoBwiI,
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sike mictiwio 15,0% NaCl. [3omsatu DR326, DR387 He pociu Ha cepenoBHII 3
NaCl y koHuenTparii, Buiii, Hix 2,0%.

IT’stte i3051s1TiB, BUAiIeHUX 3 pusochepu C. quitensis (DR329, DR345,
DR339, DR386, DR327) He pocnu 3a BIUIMBY IOCIIIDKEHHX KOHIIEHTpalii
CuClx2H,0. IT’a1k i3onaris (DR330, DR350, DR328, DR333, DR387) pociu
3a BBy 4,0 MM CuCl x2H,O y cepenoumi. Ha cepenopumi, ske MicTuio
6,0 MM CuCl,x4H,0, pocnu aes’sathb izonsaris (DR338, DR331, DR336, DR335,
DR353, DR384, DR344, DR340, DR326, DR356).

Vei pocrmimkeni pusocdepni isonsaru pocnu 3a By CdClL*2,5H.0 y
koHuenrpanisx 0,0002 MM Ta 0,01 MM. 3a sonusy 0,1 MM CdCl x2,5H,0 pic
nuuie i30T DR335. 3a xonnenTpauii 0,2-0,5 MM CdCl, 2,5 H,O 6axrepii ne
pociu.

I3onatu DR336, DR337 pocnu 3a BBy 2,0 MM ta 3 MM CoCl,x6H,0.
Tpu isonatu (DR330, DR328, DR357) pocnu 3a srusy 5,0 MM CoCl,x6H,0.
3a pumux konuentpaniit CoClx6H,O izonatu 3 pusochepn C. quitensis He
pociu.

Omxe, cepen 32 nocmimkeHux 1305sTiB 3 pusochepu C. quitensis,
30 € nomipHuMu ranodinamu, NeB’sTh i30JTIB CTiliki no BmmMBY 6,0 MM
CuCl x4H,0, Tpu — criiiki no BBy 5,0 MM CoCl x6H,0, oqun — g0 0,1 MM
CdCl1,x2,5H,0.

Poboty BuKOHaHO y Mexax Jlep)kaBHOI IUJILOBOI HAyKOBO-TEXHIYHOT
Iporpamu NpoBeAEHHs AOCIiIKeHb B AHTapkTull Ha 2011-2025 pokn.

Byusk M. B.. Mopo3 O. M., fIBopceka I'. B., I'natym C. O.

BUKOPUCTAHHS T'IIPOT'EH CYJIB®IAY SAK JOHOPA EJIEKTPOHIB
THIOCAPSA SP. YA-2003 TA LAMPROCYSTIS SP. YA-2003
3A BIUIMBY CIIOJIVK XJIOPY TA MOY
Jlvsiscokutl nayionanvHull ynieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsig, 79005, Vrpaina;
e-mail: marta.butsyakl6@gmail.com
Butsiak M. V.. Moroz O. M., Yavorska H. V., Hnatush S. O. THE USAGE
OF HYDROGEN SULFIDE AS ELECTRON DONOR BY THIOCAPSA SP.
YA-2003 AND LAMPROCYSTIS SP. YA-2003 UNDER THE INFLUENCE
OF CHLORINE AND IODINE COMPOUNDS. Iodide and chloride ions in the
composition of KI and NaCl at concentrations 2.0-4.0 times higher than the MPC
inhibit the biomass accumulation, hydrogen sulfide oxidation and the sulfate ions
production by phototrophic purple sulfur bacteria during growth in the medium
with Na,Sx9H,0. Chloride ions in the composition of C;H,CINO, at concentration
2.0 times higher than the MPC don’t influence on the properties of these bacteria.

IMypmypoBi 1 3emeHi QOTOCHHTE3yBaJbHI  CipkoOakTepii pazoMm
i3 cynbGimoreHHUMH OaKTepisiMH YTBOPIOIOTH Yy MPUPOIHHX YMOBax
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MIKPOCKOCHCTEMH, IO PETYIIOITh BMICT TIiIPOreH cynb(diny y ekoromax
(Hallenbeck, 2017; Tarabas et al., 2019; Moroz et al., 2021). ®oTocunTe3yBaNbHI
cipkobakTepii BiirpaloTh BaXKJIMBY posb Y 0I0r€0XIMIYHUX IMKJIax HITPOTEHY,
cyne(ypy Ta kapoony (bapan ta in., 2007; Moroz et al., 2021). Lli 6akrepii
3MIACHIOIOTh JICTOKCHKAIlIF0O BOMOWM BiJi TOKCHYHUX TIAPOTeH Cynbdimy
Ta HITPUTIB, BUKOPUCTOBYIOUM iX SIK JIOHOPH €JEKTPOHIB aHOKCUTEHHOTO
¢dorocunresy (Hemp et al., 2016; Dahl, 2017). [Ipore, BIunB iHIIKX 320pyAHUKIB
JOBKLJIIS, TAKMX SIK CHOJNYKH TajioreHiB, Ha (hi3ioioro-0ioxiMiyHi BIaCTUBOCTI
¢doToTpohHUX CipKOOAKTEpil 3aNUIIAETHCS BUBUCHUM HepocTaTHbo (Moroz et
al.,2021; Mopo3 taiH.,2023). MeToro poO0TH Oys10 BUBUUTH BILIUB HOHIB HOoAMAY
Ta XJIOPUIY Y CKJIaJl Kasliil HOoaMIy, HATPi XJOpUAY Ta XJIOPHITPO(EHOTY Ha
OKHMCHEHHS TiZiporeH cyabdiny KITHHaMU (OTOCHHTE3YBAJIBHHUX ITypPIYyPOBHX
cipkobakTepiii, BUIiIEHHUX 3 03epa SIBOpiBChKE.

Bakrepii Lamprocystis sp. Ya-2003 ta Thiocapsa sp. Ya-2003
KyJnbTUBYBanu ynponosx 10 ni6 y cepenopumi Ban Hins 3 Na,Sx9H,0 (4,2 MM)
ta K1, NaCl a6o C_H,CINO, 3a Ge3kucHEBHX YMOB, TeMIieparypu 28 °

Beauxkuii B., Boznecencoka T.

BIIJINB BJIOKATOPA CIPTYIHA 2 HA ®YHKIIOHYBAHH:
IMYHOKOMIIETEHTUX KJIITUH
Incmumym izionoeii im. O.0. Bocomonvyss HAH Yxpainu
eyn. bozomonvys,4, m.Kuis, 01024, Yxpaina
e-mail:vasyl_velykyi@biph.kiev.ua

Velykyi V.. Voznesenska T. EFFECT OF SIRTUIN 2 BLOCKER ON
FUNCTIONING IMMUNOCOMPETENT CELLS. The role of sirtuins is being
actively studied in search of strategies aimed at preventing oxidative damage to
cells. The aim of the work was to study the effect of the sirtuin 2 (Agk-2) blocker
on the functional state of thymus cells and lymph nodes when modeling oxida-
tive stress in vitro. There is reason to believe that inhibition of SIRT-2 when us-
ing Agk-2 leads to an increase in the level of apoptosis and a decrease in viability
and autophagy.

HeBix’eMHOIO 9acTHHOIO OLTBIIOCTI 3 MAaTOJNOTIYHUX CTaHIB OpraHizMy
€ OKCHIATHBHHUH CTpecC, IO 34aT€H CIPHYMHATH MOMIKOKESHHS KIITHHHHUX
CTPYKTYp Ta HPHU3BOAWUTH OO 3aruOeii KITHHH. 30Kpema, YyTIHBHMH 0
OKCHJIaTUBHOTO CTPECY € IMyHOKOMITETEHTHI KJIITHHH. 3aru0eib KIITHHH MOXe
MarTH pi3Hi MEXaHi3MH 3aJI€)KHO Bil BHYTPIIIHBOTO CTaHy KIIITHHM Ta 30BHIIIHIX
YUHHHKIB, y OUIBIIOCTI BUIA/IKIB Il TIPOIEC € KOHTPOJIHOBAaHUM Ta TEHETHYHO
JETepMIHOBaHUM. Y TIONIyKax CTpaTerid, CHpsSMOBaHMX Ha 3aroOiraHHs
OKCHJIaTUBHOTO YIIKOPKEHHS KIIITHH, aKTHBHO BUBYA€THCS POJIb CHPTYiHIB.

Mertoto pobotn Oyno BHBYMTH BIUIMB Onokaropa cuptyiny 2 ((Agk-
2) y xonueHrtpanii 10 MKkM) Ha (yHKIIOHAJIBHUHA CTaH KIITHH THMycCa Ta
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nmiMQaTHYHUX BY3JiB Ha MOJENl OKCHIATHBHOTO CTPECY in Vitro 3a J0JaBaHHS
100 mxkM H,O,. locnimeHHs TPOBOJMIIM Ha CTATEBO3PLIMX CAMHULAX MHILIEH
ayTOpenHoi ninii Ans6ino (Maca 18-22 r).

Bcranopneno, mio inrioyBanus SIRT-2 B nmimdornmrax, oTpuMaHux 3
NaxoBHX JIIM(aTUIHNX By3J1iB, CIPHYHHSIE 3HWKEHHS piBHsI ayTodarii Ha 10,41 %
HIOPIBHSTHO 3 OKCHJIATUBHHM CTPECOM, a B KIITHHaX TMMyca — Ha 12,32 %, mio
MOKa3aJI0 JIOCTOBIPHI 3MIHM y KJIITHHHOMY TIPOIECI, SIKMH CHpUSE MiITPUMIL
KIITHHHOTO TOMEOCTa3y 4Yepe3 aKTHBAIil0 TEeBHUX NUIAXIB, 3a0e3reuyroun
HeoOXiZHI ()akTOpPH B CTPECOBHX 1 (i310NOTIYHUX CUTYALIISX.

[Moka3zano BrmB 6mokTopa SIRT-2 Ha )HUTTE3AATHICTH IMyHOKOMIIETEHTHHX
KIITHH B YMOBaxX OKCHIATHBHOTO CTPECY - 3MEHIICHHS KUIBKOCTI JKUBHX
KJIITHH TUMyca Ta JiM(aTHYHUX BY3JIB 1 MIJBUIIEHHS alloNTo3y IMX KIITHH,
IO € BaroMOI0 INPUYHHOIO MOPYLIEHHsS X (yHKIIOHyBaHHs. KijgbKiCTh >KUBHX
KJIITHH TUMYyca 3MeHIyeTbes Ha 10,5%, piMpouutiB — Ha 9,28% y mopiBHIHHI
3 OKCHJAQTUBHHM CTpecoM. KiNbKiCTh KIIITHH 3 MOPQOJIOTIYHUMH O3HAKaMu
amonTo3y 3poctae: Tumyca — Ha 10,35%, mimdonutis — Ha 10,81% nopiBHSIHO i3
OKCHUJIATUBHHUM CTPECOM.

OTxe, € miacraBu CTBEepIKyBarH, mio iHriOyBanus SIRT-2 y pasi
BUKOpUCTaHHS Agk-2, NPU3BOANTD JO MMiIBUILECHHS PiBHS allONTO3Y 1 3HUKEHHS
YKUTTE3ATHOCTI KIITHH Ta ayTodarii.

OKcuiaTUBHE YIIKO/DKEHHS KIIITHH MOXE INPH3BECTH JI0 BUCHAKCHHS
eHeprii, HAKOMMYEeHHS IUTOTOKCUYHHUX MeJiaTopiB i 3arubei KIiTHH. AyTodaris €
€BOITIOIIITHO JaBHIM MEXaHI3MOM, SIKHiA 3a0€311e4y€e 130 COMHY JIerpa/Ialiiio CTapux
a00 HaJIMIIKOBUX NUTOIUIa3MATHYHUX YTBOPEHb. BUIaNeHHS MONIKOMKEHHX
KIITHHHUX CTPYKTYp B ayToarivHoMy TpOLeci MOXKe BiITEpMiHyBaTH 3arudeib
Ta JI03BOJIMTH KJIITHHI IOBIIIE BUKOHYBaTH cBoi (yHKIii. ToMy HUHI TepaneBTHYHE
HAIIUTFOBAHHS Ha ayTodarito € 6araroo0iIII0unM MiIX00M 0 JiKYBaHHS JICIKUX
3aXBOPIOBaHb, MOB’SI3aHUX 3 3allAJICHHSIM, TaKHX SK 3allalbHi 3aXBOPIOBAHHS
KUIICYHUKA, aTePOCKIICPO3, IialeT.

Buaioc B., SIBopcbka I'., Bopooens H.*

AHTUMIKPOBHA 151 EKCTPAKTIB JIMCTA
AMPELOPSIS BREVIPEDUNCULATA HA ESCHERICHIA COLI

Jlvsiscokutl nayionanvHull ynigepcumem imeni leana Opanka
eyn. I pywescoroeo, 4, m. Jlvsis, 79001, Ykpaina
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Vvlius V., Yavorska H., Vorobets N. EFFECT OF AMPELOPSIS
BREVPEDUNCULATA EXTRACTS ON ESCHERICHIA COLI BACTERIA.
The antibacterial activity of water-ethanol extracts from Ampelopsis brevipedun-
culata was evaluated against Escherichia coli by measuring the zone of inhibi-
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tion. A pronounced antibacterial effect of 96 % water-ethanol extract of 4. brevi-
pedunculata with an inhibition zone of up to 21 mm, which is highly sensitive.

Escherichia coli € Bcromucymmu I'paM-HeratuBHuMH OakTepisimu. [Torpu
aKTHBHY KOJIOHI3aIlil0 IITYHKOBO-KHIIIKOBOTO TPAKTy OLIBIIOCTI TEINIOKPOBHHUX
TBapHH, ¢ BOHM AKTHBHO CITiBXKHBYTh 3 IHIIUMHU MiKpOOPraHi3MaMH TaOpraHi3MOM
JIIOJIHU, 32 IEBHUX YMOB MOXKY Th CIIPHYIHMHSTH Xap4oBi 3axBoproBaHHs. OcoOnmBo
LBOMY CHPHSIIOTH TaKi YAUHHUKH SIK 1HQEKIs 91 XiMiOoTeparris, 10 ITOpyIIyIoTh
piBHOBary cepemoBHIIa MPOXKUBaHH MikpoopraHizmis (Robbens et al., 2014 ).
CriiikicTs E. coli 10 pi3HHX JIKapchKUX 3aC00iB CTaja Cepilo3HOI0 MPOOIEMOI0,
SIKy BCE HacTillle crocTepiratote B ychoMmy cBiti (Montealegre et al.,, 2018).
AJNBTEpHATHBOIO BUKOPHCTaHHIO aHTHOIOTHKIB BiJ AaBHIX YaciB € POCIMHH SIK
HEBHYEPITHUH pe3epByap papMaxoIoriyHO akTHBHUX pedoBHrH. L{ikaBoto B iboMy
acriekTi € Ampelopsis brevipedunculata (Maxim.) Trautv — niana, sika Mae icTiBHI
JIMCTSI Ta STOJIM 1 3[]aTHA IIBHIKO ITOIIMPIOBATHCH Ha 3HauHi Teputopii (Gagnon
et al., 2018). Y HapomHiii MEAUIMHI TPAAUIIIITHO BUKOPUCTOBYBaIH cTeONa Ta
KOpEHI IIUX POCIIMH SIK MPOTH3aNaIbHNUH, CEUOTIHHUH Ta aHTUTeTTIaTOTOKCHYHUN
3aci6 (Wu et al., 2004). AMIeETONCUC TaKOXK BIIOMHHI SIK JTUTiAPOMIPHIICTHH, €
(r1aBaHOHOJIOM, 1110 Ma€ aHTHOKCHJAHTHY Ta PETryIIO0YY TisUTbHICTh TIIIOKO3U
airo (Aalim et al., 2022; Bhat et al., 2022). Excrpaxtu 4. brevipedunculata Trautv
MaroTh MPOTHBIpycHY akTHBHICTE (Hsu et al., 2011).

E. coli ATCC 25922 Oynu BHIiIEHI 3 KIIHIYHOTO 3pa3ka IFOIUHH,
3i6panoro B Cietni ta Bammurroni (1946), ne mobpe mocmijpkeHi Ta 4acTo
BUKOPUCTOBYBaHI 11 KOHTPOJIO sIKOCTi Oakrepii (Minogue et al., 2014). Byno
L[IKaBO BU3HAYMTH JIiI0 EKCTPAKTIB 3 Ampelopsis brevipedunculata na neit mram
Mikpo0iB. /st mocmipkeHHs BUKoprcToByBasny BofHi (BE) 1 BogHO-eTaHOIBHI
excrpakti (BEE), Burorosneni 3 A. brevipedunculata 3rimno 3 Jlep>kxaBHOIO
(apmakonieero YkpaiHu (CITiBBITHONICHHS HaBakka: ekcTpareHt = 1:20 (Maca,
r/06’em, ). BEE rorysamu 3 20, 60 i 96% eTaHOIIOM METOJOM HACTOIOBaHHS
(«manepanii») B TeMHOTI yrponoBx 14 nmi6 (95%) ta meromoMm obOepHEHOTO
xonomwisHUKa (20% Ta 60%). BE y cmiBBigHomenni 1:10 (maca, r/06’em,
MJI) TOTYBaJlM Ha KWIUIAYiH BOASHIN nasHi ymnpomosx 30 XB 3 oOepHEHHM
XOJIOMMIIHUKOM. BMIiCT peHONBHUX CIIOMyK BU3HAYAIN CIIEKTPOPOTOMETPHIHO
sk ormcano y (Bopobenp, SIBopcbka, 2020). AHTHOAKTEpiiiHYy Jif0 €KCTpPaKTiB
BUSBIISUIN MeTooM au¢y3ii B arap B Moangikamii ayHok. Cisttn razoHom 0,2
MJI CyCIIeH3ii, BUTOTOBJIEHOI 3 0iH0000B0O1 KynbTypH E. coli, Ha cepenoBuie
MIIA i BHOocwiu 0,2 M eKCTpakTy B JIyHKH. 3acisHi gamku [lerpi momimann
B TepMocTar 3a temmeparypu 28 °C. JliameTp 30HU 3aTpuMKku pocty (33P)
BUMIPIOBAJIM Y MM 3a JIOTIOMOTOIO JITHIMKH depe3 24 roj i OL[iHIOBAJIH 32 IIKAJI0I0
Cappelli et al., 2021.

BwmicT ¢denompaux cnomyk y nociipkeHnx BEE excrpakrax craHoBuB
27,7-30,63 MKI/T cyxoi MacH y nepepaxyHKy Ha kBepueTuH, a y BE OyB Brpuui
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MeHInui. BeranosneHo, mo yci gocmimpkyBani BEE cnpuunnsiu 33P E. coli.
3a aii 96% BEE 33P cranosunu 20+0,5, 60% — 15+0,5 i 20% — 17,7£0,3 mMm.
BomHumit excTpakr He BIUIMBaB Ha pICT JOCHIDKYBaHOI KyJIBTypu Oakrepiid
(33P — 7£0,5 mm). OTxe, peHONBHI CIIONYKH BIUIMBAIOTH HAa aHTHOAKTEpiiiHy
AKTHBHICTh €KCTPAKTIB 3 Ampelopsis brevipedunculata Ta € mepCleKTUBHUMHU
LIOJI0 AOCII/KEHb TX aHTUMIKPOOHHX BJIaCTHBOCTEH.

BoiitoBuu M. !, Jlo6aii C. !, Ilepersitko T.'?

BIUIMB CITOJIVK BAXXKMX METAJIIB HA BAKTEPII,
BUAUIEHI 3 PI3HUX BIOTOIINIB AHTAPKTHUKHN

U Tvigcorutl Hayionarbnutl yHieepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
’Hayionansnuti anmapkmudHuil HayKogul YeHmp

6-p Tapaca lllesuenka, 16, m. Kuis, 01054, Yxpaina
e-mail: vojtovicmaria0906@gmail.com

Yoitovych M., Lobai S., Peretyatko T. EFFECTS OF HEAVY METAL
COMPOUNDS TO BACTERIA, ISOLATED FROM DIFFERENT BIO-
TOPES OF ANTARCTICA. The resistance of Pseudomonas sp. 3B-in-57,
Pseudarthrobacter sp. 2B-K-54, Pedobacter sp. 2U-K-37, Paenarthrobacter sp.
2B-in-78 and Flavobacterium sp. 2B-in-99, isolated from different biotopes of
the Antarctica, to the simultaneously added two or three different conbinations
of MnCl,-4H,0, FeSO,-7H,0, CuCl,-2H,0, K,Cr,0, and CdCl,-2,5H,0 to the
cultivation medium for bacteria is studied. Pseudomonas sp. 3B-In-57 were the
most resistant to the influence of different heavy metal compounds among the
studied bacterial strains.

[cuxpodinbHi ekcTpeMOdiTbHI MIKPOOPTaHi3MH € JHKEPEIoM (EepMEHTIB,
ToJicaxapuaiB Ta iHIIUX 0610J10T1YHO akTHBHUX crionyk (Kumari, 2021). 3aBasikn
BUCOKIH CTaOUIBHOCTI Ta AKTMBHOCTI 332 HHU3bKHUX TEMIIEpaTyp, CIOJIYKH,
CHHTE30BaHi IICUXPOQUIBHUMH MIKPOOpPraHi3MaMH, € IMEPCHEKTUBHUMH IS
3aCTOCYBaHHS B 0araTboX MPOMHUCIIOBHX IIPOLiEcax, 0COOINBO B raiy3i pemeianii
(Kumari, 2021; Romaniuk, 2018). AHTapkTH4HI MIKpPOOpraHi3MH, BHUIiIEHI
i3 OloromiB, 3a0pyAHEHHMX PI3HUMH CIOIyKaMH BaXXKHMX METalliB, MOXYTh
OyTH JKEpesioM CTBOPEHHS EKOJIOTiYHOI CHCTEMH OUYMILIEHHS HaBKOJHMIIHBOTO
cepenoBUIa 3aBAsSKH HaOyTHMM OCOONMBUM MeXaHi3MaM CTiHKocTi (Ausuri,
2022).

Mertoro poOoTH OyI0 OCTITUTH CTIHKICTE ITaMiB Pseudomonas sp. 3B-in-
57, Pseudarthrobacter sp. 2B-K-54, Pedobacter sp. 2U-K-37, Paenarthrobacter
sp. 2B-in-78 Ta Flavobacterium sp. 2B-in-99, siki Buaiauiau cHiBpoOITHUKH
kagenpu mikpo6iomnorii JIHY imeni IBana ®panka i3 3pa3kiB, BigiOpaHux iz
yac YAE (2019-2021), mo smumsy MnCl,-4H,0, FeSO,-7H,0, CuCl,-2H,0,

K,Cr,0,, CdCl,-2,5H,0. YymmmsicTh 6akTepiii 10 0JHOYACHOTO BILIMBY Pi3HUX

277
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BO)XKUX METaJliB BH3HAYAJIN MICNs IX KyJbTHBYBaHHsS B PIAKOMY CEpeNOBHILI
TCB, B sike OAHOYACHO J0JAaBaJH Pi3HI CHOIYKH BAXKKHUX MeTaiiB. PaHime Oyio
BCTAHOBJICHO MAaKCHMAJIbHO MEPEHOCHMi KOHICHTpAIl BaKKUX METaiB I
JOCHipKyBaHUX mrTamiB 6akrepiit (Voitovych, 2023).

Bcranogieno, 1mo 3a BHecenns 25 MM FeSO,-7H,0, 2 MM CuCl,-2H,0,
0,25 MM CdCl,-2,5H,0 ta 25 MM MnCl,-4H,O pict 6axrepiii Paenarthrobacter
sp. 2B-in-78, BuAIICHUX 13 MiCIlb THI3AyBaHHS Larus dominicanus Ha 0CTPOBI
laninpes, nmpurniuyBascsi Ha 60 % mopiBHSIHO 3 KOHTponeM. bakrepii Oynun
YyTJIMBAMH JI0 OJIHOYACHOTO BHECeHHs y cepenosuile KynpyM (II) xmopuny ta
Kaii 6ixpomary.

baxrepii Pedobacter sp. 2U-K-37, BuzineHi 3 IpyHTY i3 MicLis THI3AyBaHHS
Larus dominicanus, Oymu criikumu mo 0,25 MM xaamii(Il) xmopumy i 10
MM kaniii Gixpomary. biomaca Gakrepiii 3meHImiace Ha 80 % mMopiBHSAHO 13
KOHTPOJIEM 32 BHECEHHS COJIeH KaJMilo Ta MaHraHy, a Takox Kynpymy (II) ta
epymy (II). bakrepii ve pocin 3a onsouactoro sy CdCl, FeSO, ta CuCl,

biomaca 6akrepiit Flavobacterium sp. 2B-in-99, BuaineHux i3 cyocTparis
y Micusx ruisgysanns Larus dominicanus, 3a siuBy 10 MM K Cr,O. i3 MnCl,
3HWXKYyBajJach Ha 55% mopiBHAHO 13 KoHTposieM. bakrepii Oynu HaiOimbII
YyTJIMBAMH JI0 BHECEHHS y CEepelOBHINA KOMOIHAI JOCIIIKYBAaHUX CIIOIYK
Baxxkux meranis i3 K, Cr,0,ta CuCl,

3-moMiXk JOCHTIPKYBaHUX IITaMiB Oaktepiit Pseudomonas sp. 3B-In-57,
BUJIIEH] 13 XIMIYHO 3a0pyIHEHMX CyOCTpaTiB BHACHIJOK POOOTH IU3EIBHOT
CTaHIii, Oy/IM HAOLIBII CTIHKUMH JI0 BIUIMBY CyMillleii B&)KKUX METaiB.

PoGora BukoHana 3a [lepkaBHOIO IIJIbOBOIO HAyKOBO-TEXHIYHOIO
HpOrpamolo MPOBEACHHS JOCTIKeHb B AHTapKTHLi Ha 2011-2025 pokw.

Bponceka L., 3inuyk /., Bynsk B., Komniikesuu C.,
Macanoscebka O., I'natym C.

PICT BAKTEPI 3 30HU PUSOCPEPU COLOBANTHUS QUITENSIS
(KING GEORGE ISLAND, MARITIME ANTARCTICA) 3A BIUIUBY
NACL I CTIIOJIVK BAXXKUX METAJIIB
Jlvsiscokutl nayionansHuil ynigepcumem imeri leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: iruna.vronska@gmail.com

Vronska 1., Zinchuk D., Buniak V., Komplikevych S., Maslovska O.,
Hnatush S. GROWTH OF BACTERIA FROM THE RHIZOSPHERE ZONE
OF COLOBANTHUS QUITENSIS (KING GEORGE ISLAND, MARITIME
ANTARCTICA) UNDER THE INFLUENCE OF NaCl AND HEAVY METAL
COMPOUNDS. The work aimed to determine the resistance of isolates from
the rhizosphere zone of Colobanthus quitensis (Kunth) Bartl. to heavy metal
compounds and NaCl. In this work, it was studied growth of 28 rhizosheral
isolates under the influence of NaCl (2.5-15.0%), MnCLx4H,0 (1-20 mM),
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CuClL,x2H,0 (1-6 mM), K Cr,0, (0.1-10 mM), CdC1,x2,5H,0 (0.002-0.5 mM),
CoClx6H,0 (0.5-5 mM), FeSO,x7H,0 (0.5-20 mM). The largest number of
isolates grew under the influence of the studied concentrations of MnCl x4H,0
and FeSO,x7H,O. The most toxic metal compound was CdCl,x2,5H,0, since
only 14 % of the isolates grew under the influence of 0.3 mM.

Puszoctepni Oakrepii MOMIMNIIYIOTH PICT POCIHH, 3alydeHi y 3aXHCT
pociuHY BiJ 6i0THUHEX 1 abioTryHMX cTpeciB [Sughra H., 2021]. MeToto poboTtn
OyJ10 BU3HAYMTH CTIMKICTh 130JIA1TIB, BUALIEHHX 3 30HH puzochepu Colobanthus
quitensis (Kunth) Bartl. no cnomyk Baxxknx meranis Ta NaCl.

VY poboti BukopucTamu 28 i30JTiB, SKI BUIUIMIN paHille i3 30HU
pusocthepu C. quitensis 3 3pas3kiB, siKi Oyau OTpuMaHi B YKpaiHCBKHX
AQHTAPKTUYHHUX eKCHequiisx ynponosx 2021/2022 p. J{ns BUABIEHHS CTIHKOCTI
i3oms1iB 10 NaCl BukopucroByBanmu po3BeneHuil y 10 pasiB TpunToH-coeBUit
arap (1/10 TCA, Merck, Millipore) 3 pisanmu konnentpamissmu NaCl (2,5; 5,0;
10,0; 15,0 %). s BuUSBICHHS CTIHKOCTI i30JATIB JIO CIIONYK Ba)KKUX METAIliB
OakTepii BuciBanu MeTomoM mrpuxa Ha 1/10 TCA, axuit mictue MnCl x4H,0
(1-20 MM), CuClL,x2H,0 (1-6 MM), K Cr,0O, (0,1-10 mM), CdCl,*x2,5H,0
(0,002-0,5 MM), CoCl,x6H,0 (0,5-5 mM), FeSO,x7H,0 (0,5-20 MM). [Jlnsa
MI0CiBY BUKOPHCTOBYBAJIN JIBOTOOOBY KYJBTYpY, TONIEPEIHBO BHpolieHy Ha 1/10
TCA. IociBu BuporyBanu 3a Temmneparypu 20+1 °C, ynponosx 7 mi6.

93 % i3omaTiB i3 puzochepu C. quitensis pociu Ha cepenouii 3 2,5%
NaCl, 61 % i3omstiB — 3 5% NaCl, 25 % izomsriB — 3 10% NaCl, 18% izomnsTiB — 3
15 % NaCl . I3omaru R512, R513, R515, R579, R599 pocmu Ha cepenoBwmi 3a
BIUIMBY BCIX JTOCIiKeHUX KoHIEHTpariii NaCl.

Ha¥i6inpm cTifikuMu i3onmati BusBuimCca 10 BmmBy MnClx4H,O,
ockinbku 93 % 3 HHX pOCIK 3a KOHIEHTpamii coimi metany 1 MM; 73 % — 3a
KoHIeHTparii 5 MM; 57 % — 3a koHueHTpariii 7,5 MM; 43 % — 3a KOHIIEHTpaIIii
10 MM; 30 % — 3a xoHueHtpauii 15 MM; 13 % — 3a xonuentpauii 20 MM.
Pusocdepni izonatu BuABIAIM mofibHy cTikikicte i no FeSO,X7H,O (3a
koHneHTpaii 0,5 MM ta 2 MM pocio 93 %, a 3a 301IbIIEHHS KOHIIEHTpALIi1 coi
metany 10 20 MM — 11 %). Yci Buaineni isonatu pociu 3a BBy CoClLx6H,0'y
xoHneHTparii 0,5 MM. OnHak, 3a BHECEHHA y cepenoBuine | MM comi Merany i3a
BHIINX KOHIICHTPAIiH KiTBKICTh 130JI5TIB, 3aTHAX POCTH 32 BILTHBY COJi METAIY,
samkysanaca 10 17-7 %. K,Cr,0, i CuCl,x2H,0 BuABIAIM NPUTHiTyBaTbHAMN
BIUIMB Ha OUMBIIICTH 13071TiB pu3ocdepu C. quitensis. 3a BIUIUBY IIUX CIONYK y
KoHIeHTpalii 5 MM Bupocrano He Oinbie 3—5 % i3omaTiB. 3HauHe iHriOyBaHHSA
POCTY BUAUIEHUX 130JIATiB BUSIBIICHO 32 BHPOIIyBaHHS Oakepiil Ha CepeOBHIII 3
CdCl1,x2,5H,0. 3a BnnuBy coini Hboro Metaiy y konuenrpanii 0,3 MM Bupociio
14 % i3omatiB. I3omstr R513, R579, R584 ta R599 Oynu cridikuMu 10 BCiX
CcoJIeil MeTaJIB y JOCHIPKEHUX KOHIIEHTPALIIsIX.

OTxe, HaWOLIbLIA KUIBKICTH 130JITIB poOcCia 3a BIUIMBY JIOCIIJDKEHHX
konuenrpanift MnCl,x4H,O i FeSO,x7H,O. Hal0inb1 TOKCHYHOIO CIONYKOIO
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sussuBcs CACl x2,5H,0, ockinbku 3a BriuBy 0,3 MM coni Bupocno numte 14 %
130JISITIB.

PoGory BukoHaHo y Mexax JlepkaBHOI LiNbOBOI HayKOBO-TEXHIYHOT
HporpamMu IPOBeIEeHHs A0CiikeHb B AHTapkTni Ha 2011-2025 pokwu.

I'embapa M., Mopos O., fIBopceka I'., 'narym C.
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HATPIN HITPATY TA KAJIIA BIXPOMATY
Jlvsiscokutl nayionanvHull ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
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Hembara M., Moroz O., Yavorska H., Hnatush S. REDUCTION OF
SULFATE IONS BY BACTERIA DESULFOVIBRIO SP. UNDER THE INFLU-
ENCE OF SODIUM NITRATE AND POTASSIUM DICHROMATE. In the me-
dia with 3.47 mM SO,*, NO, and K,Cr,0, the sulfate, nitrate and hexavalent
chromium ions reduction by bacteria decreased 3.3-3.4, 1.5 and 1.3 times, re-
spectively, in comparison with their reduction in the media with Na,SO,x10H,0,
NaNO, or K,Cr,O, only.

VY mpomeci aHaepoOHOTO AWMXaHHS CYNb(ATBIIHOBIIOBAIbHI OakTepii
OKHCHIOIOTh OpTaHivHi CHONyKH a0o H, 3 BUKOPHCTaHHAM Di3HMX aKIENTOpiB
enektpoHiB (Barton et al., 2015; Basniwal et al., 2017; Li et al., 2018). 3narHicTb
10 MCHMINIALIMHOTO BiIHOBJIEHHS HiTpaTiB 10 HiTpuTiB Ta NH," ormmcano mns
Desulfovibrio desulfuricans, Desulfotomaculum sp., Desulfobacter sp. (Marietou,
2016; Xiaetal., 2018). Y mpuponHuX yMOBax, 1€ NEPEBAXKHO € KiJTbKa aKIENTOPIiB
EJICKTPOHIB ISl aHAEPOOHOTO TMXaHHsI, OakTepii y IepIry 4epry BiJHOBIIOIOTH Ti,
CTaH/APTHUH OKHMCHO-BiJIHOBHHUH TTOTEHIlIAN SKUX BHIIMH. X04Ya MOCIiJOBHICTh
BIZIHOBJIEHHS AaKIENTOPIB €JEKTPOHIB MIKPOOpraHi3MaMH  BU3HAYa€ThCs
CNICKTPOXIMIYHUMHM ~ 3aKOHOMIDHOCTSIMH, BOHa 3’5icOBaHa  HEJOCTATHBO.
CynbdarBiqHOBIIOBaNIbHI  OakTepil MOMMpEHi y BOXOWMAaX, 3a0pyTHEHHX
cynbdaramu, HiTpaTamu, HITPUTAMH, OKHCHEHUMH (OPMaMH BaKKHUX METaliB,
30KpeMa, XpoMy, SKi HETaTHMBHO BIUIMBAIOTH Ha (hizioioro-0ioxXiMiuHi mpouecH,
sIKi 31icHIOIOTH 1 MikpoopraHismu (Moroz et al., 2020; Moroz et al., 2022).
Mertoro pobotu Oyiio BH3HAYMTH €(EKTHUBHICTD BIIHOBICHHS HOHIB Cyibdary,
HITparTy Ta IIECTUBAJICHTHOTO XPOMY 32 iX OTHOYaCHOTO BHECEHHS y CEPEIOBHIIIE
6akTepisimMu poxy Desulfovibrio, BuineHuMy 3 o3epa SIBOpiBCBKe.

Baxrepii Desulfovibrio desulfuricans IMB K-6, Desulfovibrio sp. Yav-6,
Desulfovibrio sp. Yav-8 Bupontysamu y cepenopuii Kpasrosa-Copokina 6e3 SO,*
Ta coni Mopa 3a anaepoOHUX yMOB yrponoBx 10 n1i6 3a remmeparypn 28-30 °C
(T'ym3b Ta in., 2014). I'ycruna 3aciBy Oyna 0,1 1/m1. J{yist gocmipkeHHs BiTHOBIICHHS
oaxrepiasmu SO,>, NO; ta Cr(VI) y cepenopume BHOcHIHM 1 M posuunu
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Na,SO,x10H,0,NaNO, taK,Cr,0, 3a konnentpauii 3,47 MM. KitiTinu Bucianu
y cepenosuie yuuie 3 Na,SO,x10H,0, NaNO, a6o K,Cr,0, nis nepesipku
BUKOPUCTaHHs OakTepisiMu iOHIB cynbdary, HiTpary ado Cr(VI) sk enuHOro
aKIenTopa enekTpoHis (koHTpons). Binnosnenns SO, >, NO, ta Cr(VI) Buuamu
micys iX BHeceHHs y cepenosuiuie 6e3 kimith. [lo cepenosui 3 NaNO, abo
K,Cr,0, nonasanu uctein (0,2 r/n). Jlo cepenosum 3 NaNO, abo Na, SO, x10H,0,
NaNO, ta K,Cr,0, ne saocunu NH,Cl. biomacy BusHauanu TypOifuMeTpUIHIM
metonom, kornentpaii SO,>, HS', Cr(Ill) Ta Cr(VI) y kynbTypanbHiii piguni —
cnekrpodoromerpuunuM MetogoMm (I'yase Ta in., 2014). Bmictr NO,  ta NH," y
KyJIBTYpaJIbHIH PiJiHI BU3HAYAJIU 3 BUKOPUCTAaHHIM HfoHOMipa “I-160Mi”.

3a BHecenHs y cepenopume 3,47 MM SO,*, 3,47 MM NO, Ta 3,47 MM
Cr(VI) 6akrepii HarpomamkyBaau Oiomacy y 1,4-1,7 ta 1,3—1,4 pa3u Hikay,
HixK y cepenosuuiax mume 3 SO,> a6o NO_, ane y 1,5-1,7 pasu Buiy, Hix y
cepenosuti nume 3 Cr(VI). V cepenosumi 3 3,47 MM SO, 3,47 MM NO.
ta 3,47 MM Cr(VI]) edexTuBHICTD BiHOBJICHHS HOHIB cynb(dary, HITpaTy Ta
[IECTUBAJICHTHOTO XpOMY 3HMXKyBanacs y 3,3-3,4, 1,5 ta 1,3 pasu, BiAMOBIAHO,
NOpiBHAHO 3i cepenopuinamu, ski mictwiu jmme SO,”, NO, a6o Cr(VI). ¥
cepenosuti 3 SO,*, NO; ta Cr(VI) edextupnicts BirHopnenns NO,” BusBunacs
HaiiBumol0, Gakrepii BinnoBunu NO, y 2,2-2,3 pasu Ginbme, nix SO,>, iy
1,1-1,2 pasu Ginbiue, nix Cr(VI). V cepenosumi 3 3,47 MM SO,*, 3,47 MM NO
ta 3,47 MM Cr(VI) Gakrepii npomyKyBaii rifporet cyibdiny, HOHIB aMOHiIO Ta
Cr(IIl) y 3,6-4,0, 1,5 Ta 1,4 pa3u MeHIIIe, BiIIOBITHO, HIX y CEPEAOBHUINAX JIUIIC
3 3,47 MM SO 42', 3,47 MM NO; abo 3,47 MM Cr(VI). OTxe, BCTaHOBHIIH, 110
Cr(VI) BusBnsie iHriOyBajbHYy Iil0 Ha BiIHOBIEHHs1 Oakrepismu Desulfovibrio
Sp. HOHIB Cy/b(ary Ta HITpaTy, OMHOYACHO BHECCHHUX y CEPEIOBHIIE 33 PIBHUX
KOHIICHTPAITii.

I'pauosa /1., fABopceka I'., *Bopobens H., *3anepeii [.

AHTUMIKPOBHA 151 EKCTPAKTIB JIUCTKIB
GALINSOGA PARVIFLORA HA BACILLUS BREVIS

Jlvsiscokutl nayionansHull ynigeepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79001, Yxpaina
*/vgi6coruil HayionanbHull meouunull yHisepcumem imeni Januna I anuyvkoeo
eyn. Ilexapcoka, 69, m. Jlvgis, 79010, Yrpaina
e-mail: DARYNA.HRACHOVA@LNU.EDU.UA

Hrachova D.. Yavorska H., *Vorobets N., *Zaderey D. ANTIMICRO-
BIAL EFFECT OF GALINSOGA PARVIFLORA LEAF EXTRACTS ON BA-
CILLUS BREVIS. The antibacterial activity of aqueous and aqueous-ethanolic
extracts of Galinsoga parviflora shoots was evaluated against Bacillus brevis
by measuring the growth retardation zone. A pronounced antibacterial effect of
water and 20% water-ethanol extracts of G. parviflora shoots with a high content
of chlorophylls and ascorbic acid against B. brevis was established.
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Bacillus brevis (abo Brevibacillus brevis abo Aneurinibacillus migulanus)—
e acpoOHi, CIIOPOyTBOPIOKOYi [ paM-mo3uTuBHI OakTepil, sIki BUAUIAIOTH Pi3HI
BTOPHUHHI METa0oMiTH — 3aco0u a1t 60opoThOu 3 ditomarorenamu (Vogt et al.,
2003; Yang, Yousef, 2018; Alenezi et al., 2016, 2017; Seddon et al., 2003). B
OKpeMHUX BHMNAJKax Il OakTepii cami cTaroTh 30yHHKamMu 3axBoproBanHs (Parvez
et al.,, 2009). Tomy akTyaJbHHM 3aJIMIIAETHCS BHBYCHHS BIUIUBY UYHHHHUKIB,
30KpeMa POCIMHHOTO MOXO/KEHHS, Ha Bacillus brevis. Galinsoga parviflora
(Cav.) € pocnuHOIO 3 POIUHM alCTpOBHX (Asteraceae), MO Ma€ JiKyBajbHI Ta
niernuni BaactuBocti (Damalas, 2008) i nmommpeHa B pi3HUX YacTHHAX 3eMITi
31 CIIPUATIAMBAMHM UIS Hel KIIMaTMYHHUMH yMOBaMH, 30Kpema, B YkpaiHi. Y
HaJ3eMHIl 1 mig3emHid 4actuHax G. parviflora Oyno ineHTH(iKOBaHO pi3HI
010JI0T1YHO aKTUBHI PEYOBHHHU, CEPEl SIKMX KBEPIIETHH, O€Ta-CUTOCTEPHH, rajioBa
KucoTa, kemmdepona ta iH. (Shabasy, 2019; Mostafa et al., 2013). HasBHicTb
nux pedoBuH Hapae G. parviflora moreHuiiHi (apMakoyoOriyHi BIaCTHBOCTI,
30KpeMa, aHTUOAKTEPIiiHI, TPOTUMANISPIiiHI, NpOTHIia0eTHYHI Ta TPOTH3aIaibHi
(Studzinska-Sroka et al., 2018; Katiyar et al., 2020). L1i B1acTHBOCTI OB’ A3yIOTh
nepeayciM 3 aHTHOKCHIAHTHOIO JII€F0 (PEHONBHUX CIIONMYK Y €KCTPAKTaX POCIHHU
(Studzinska-Sroka et al., 2018), xoua aHTHOKCHIAHTHOKO i€ BOJIOIIIOTH i
iHII QiTOXiMIYHI peYOBUHU. AJIe YU MOXKYTh POCIIMHHI €KCTPAKTH BIUIMBATH Ha
CriopoBi 0aktepii? MeToro poOoTH OyJ0 BH3HAYWMTH [N Vitro BIUIMB €KCTPAKTIB
Ha/3eMHOT yacTHHU (a00 «TpaBu» — maroHiB) Galinsoga parviflora (Cav.) Ha
6akrepii Bacillus brevis VKMB-503 Ta BMicT y HUX ackopOiHOBOi KHCIIOTH,
OpraHiyHHUX KUCIIOT 1 XJI0podiniB. PocianHHy cupoBuny 30upainu y ¢ha3y UBITIHHS,
BUCYIIYBJIA [0 TIOBITPSHO-CYXOTrO CTaHy, MOAPIOHIOBAIA B MEXaHIYHOMY
MIIMHKY, TIPOCIIOBAJIM Kpi3b CUTO 3 JliaME€TpPOM 3 MM i BHKOPHCTOBYBAJH JIS
NPUTOTYBaHHS BOJHHUX 1 BOIHO-ETAHOJIBHHUX EKCTPAKTIB 3rigHO 3 Jlep>kaBHOIO
(dapmakoneero Yikpaiau (2015). BMicT ackopOiHOBOI Ta OpraHiYHHUX KHCIIOT
Bu3Hadanu sk omnucano (Yavorska, Vorobets, 2020), BmicT xiopodiiiB 3a sik
omucano (Yavorska, Vorobets, 2019). AHTHOaKTepiliHy aKTHBHICTh BH3HAYaIN
MerosoM nudy3ii B arap B Momudikaiii JyHOK, BUMIPIOIOYH JiaMETp 30HU
inrioyBanns (31). KynbTypy BBakanu 4YyTIMBOIO O Aii JOCIIIKYBaHOTO
excTpakry, ko 31 6yna oinbire 10 mm (Cappelli et al., 2021).

BcraHoBiieHO, 110 BOJAHI Ta BOJHO-CTAHOJBHI €KCTpakTH pociuHu G.
parviflora Manu 3Ha4Hy iHTiIOyBajbHY nito miono Oakrepiit Bacillus brevis,
CTIIPUYMHSIOUN 30HM iHTiOyBaHHS Bij 12 mo 24 mm. 3okpema, Boauui i 20%
BOJJHO-€TaHOJBHUI EKCTPaKTH cHpUYMHsIM 1osBy 31 Oimpme 20 mm. Bwmicr
XJIOpodilly a B eKCTpakTax BUsBICHUI Ha piBHI 22,04-22,47 mr/n, xinopodimy
b — 52,08-52,32 mr/n. BmicT BOZOpO3YMHHOI aCKOPOIHOBOI KHUCIOTH CTAaHOBHB
193,7 mr'100 r' B mepepaxyHKy Ha CyXy Macy. BMicT OpraHiyHHX KHCIIOT
craHoBuB 110 34,46% Bix cyxol MacH B mepepaxyHKy Ha Majar.

OTxe, pe3ylIbTaTH NMEPEKOHINBO MiATBEPIKYIOTh BIACTUBOCTI €KCTPAKTIB
Galinsoga parviflora s TOTY)XHOTO aHTHOAKTEPiHOTO areHTa, 3JaTHOTO
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edexTuBHO iHTIOYBaTH Oaktepii Bacillus brevis. OueBUAHO, IO TOTYXKHI
AQHTUOKCHJIAHTH: ackopOiHOBa Ta OpraHidHi KUCIIOTH, a TaKoXK XJOpodimu B
cKkiIai ekeTpaktiB G. parviflora 3a0e3neuyroTh iXHI aHTUMIKPOOHI BIACTHBOCTI.

JanuaiB O., Kuum 1., 3inkeBuu A., Xanuk 1O., 3Bip I.

®OCPATMOBUII3YBAJIBHA AKTUBHICTh BAKTEPIA
POY ACHROMOBACTER
Jlvsiscokutl nayionanvHull ynigeepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: knisiral 5@gmail.com

Danyliv O., Knysh L., Zinkevych A., Hanyk Yu., Zvir G. PHOSPHATE-
MOBILIZING ACTIVITY OF BACTERIA OF THE GENUS ACHROMO-
BACTER. 1t was investigated the phosphate mobilization ability of three strains
of the Achromobacter genus. It was established that during cultivation in a me-
dium for phosphate mobilizers, bacteria accumulated phosphate ions at a concen-
tration from 330,1+26,6 to 451,8+39,4 mg per liter.

®Docdop — onuH 3 OCHOBHHX €JIEMEHTIB )KUBJICHHS POCIIHH, SIKUH BILIMBAE
Ha (hopMyBaHHS BpOXKalo 1 HOro sikicTh. B opHOMY mapi rpyHTY 3amnacu ¢ochopy
BiIHOCHO HeBenuKi — 2,3-4,4 T/ra (y nepepaxynky Ha P O,). Bin wie€i xinbpkocTi
2/3 craHoBiATH coiti oprodocdarHoi kucnory, a 1/3 — opraniuni pochopoBmicHi
crionykn (opraHiuHi pemTkH, rymyc, ¢irar ta iH.). Pocdop opraHiuHHX
3aJIMLIKIB 1 rTyMyCy MiHepaJIi3y€ThCs IPYHTOBUMH MiKpOOpTaHi3MaMH, OUIbIIICTh
NIEPETBOPIOETHCS] B MAIIOPO3YMHHI COJIi, HEOCTYITHI SIK IIOXMBHA PEYOBUHA IS
MIKpOOPIaHi3MiB Ta POCIHH. Y 3B’s3Ky 3 THM, IO 3amacu croiyk ¢ocdopy
oOMexeHi, a BHpOOHHMITBO (ochopHHX HOOPUB BHMarae€ 3HAUHMX BHUTPAT,
BHUHHMKAE HEOOXIJHICTH IOIIYKIB JOJAATKOBHX JKepedl (Hoc(opHOro >KMBICHHS
pociuH. OHUM 3 aJIbTepPHATHBHUX CIIOCO0IB € CTBOPEHHS MIKPOOHUX IpeTnapariB
¢docharmobinizyBansHIX O6akTepiil. @ocharmobiTizalio MOXYTh 31iHICHIOBaTH
Oaktepii pomiB Alcaligenes, Acinetobacter, Arthrobacter, Azospirillum,
Achromobacter, Bacillus, Burkholderia, Enterobacter, Erwinia, Flavobacterium,
Paenibacillus, Pseudomonas, Rhizobium, Serratia tomo (Kypmum, 2010;
Tpomniscbka, 2016).

Bakrepii pony Achromobacter BimirparoTh BaXJIMBY pPOJb Yy JOBKLULII,
Oepyur ydacTb y OiopecTpyKuii pi3HHX 32 XIMIYHOIO CTPYKTYpOIO, 4acTO IYKe
TokcMYHMX 3a0pynHioBadiB (Iyer, Damania, 2016; Liang, Hu et al., 2021).
Omnucano 31aTHICTh IUX OakTepiit 1o Gioperpanaunii apceniry (Cai, Rensing, Li
etal., 2009), 6ideniny (Furukawa, Hayase, Taira et al., 1989), ranoapomarnanux
kuciot (Jencova, Strnad, Chodora et al., 2008) i momIUKJIIYHUX BYIJIEBO/HIB
(Deng, Li, Liang et al., 2014). bakrepii pomy Achromobacter Binirparorh
BOXJIMBY pOJIb y JKUTTI POCIMH: CTUMYJIIOIOTH IXHIl picT 3a paxyHOK
YTBOpPEeHHS! (DITOrOPMOHIB, 3MIHCHIOIOTH (iKCyBaHHS arMoc(epHOro asory,
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(dbocdarmobinizailito, CIPUSIOTH 3aCBOEHHIO MiHEPATiB, CTUMYIIOIOThH CTIHKICTh
pocnuH a0 ¢itonarorexis Toio (Abdel-Rahman et al., 2017; Dobbelaere et al.
2003; Vacheron et al. 2013; Sivasakthi et al. 2014).

3 rpyHTy, 3a0pyaHEHOr0 (IyOPOCHHTETHYHHM ILIiBKOYTBOPIOBAIEHUM
ninoytBoptoBaueM Ttuny AFFF, Bumineno Oakrepii, 3marHi 10 GlomecTpykuil
NPOTHUIIOKEKHUX ITiH, Ta 1AEHTU(IKOBAHO HA OCHOBI aHaJi3y HYKJICOTHIHHX
nocmigoBHocteld reHa 16S pPHK Ta ¢i3ionoro-6ioxiMiuHUX BiIacTHBOCTEH
sk Achromobacter sp.AF-02. Jlns nmocnimkeHHs (GocdarMoOitizyBaibHOT
AKTHBHOCTI BUUICHOTO IIITAMY, @ TAKOXK IITaMiB A. epsteinii b-46, A. liquifaciens
Bb-47, sxi 30epiratoTbcsi y KONIEKIII KyJlbTyp MIKpoOpraHiamiB Kadenpu
Mmikpob6ionorii JIHY imeni IBana ®panka, BUKOPUCTOBYBAJIU CEPEIOBUIIE IS
(ocdarmobinizaropis Takoro cknay (r/m): (NH,),SO, - 0,5; MgSO, x 7H,0 —
0,3; NaCI - 0,3; KCI - 0,3; FeSO, x 7H,0 — 0,001; MnSO, x 5H,0 — 0,001;
CaCO, - 5,0; Ca,(PO,), — 2,0; moko3a — 10,0; muctunsosana Boga — 1 1.
Bakrepii KyIsTUBYBaJIM Ha/y CEPEIOBUIIN BIPOAOBK YOTHPHOX Ii0 32 acpOOHUX
yMoB Ta Temneparypu 25—28 °C. Y mporieci pocTy KyJasTyp BU3HA4YaIUd Oiomacy
TYpOIAMMETPUYHUM METOZIOM, BMICT (ochar-ioHy y KyabTypajibHid piauHi
cnekrpodoromerpuunuM MmeropoM (lonuapyk, 3y, Maxcin, 2003; ['yn3ss,
2014). Buxinna 6iomaca cranosuia 0,2 /.

[Tin yac KynbTHBYBaHHsS OakTepiii Ha arapM30BaHOMY CEPENOBHINI IS
¢docharmoOiTizaTopiB  HABKOJIIO KOJIOHIH YTBOPIOBAJIHMCS TPO30pI IUISHKA
YHaCJliIOK PO3IIEIVICHHsI Kalblifo Tpudocdary. Y piakoMy cepepoBHLIl Y
npoleci Ky/IbTUBYBaHHS KOHUEHTpauis (ocdar-ioHiB 3pocrana Bix 31,16+0,3
mr/n go 451,8439,4; 344,0+29,5 ta 330,1+£26,6 mr/n Ha 4 moOy ais Oakrepiii
Achromobacter sp.AF-02, A. epsteinii b-46, A. liquifaciens b-47 BianoBiaHo.

Januio .. Macaoseska O., Kommiikesuu C., l'natym C.

3JATHICTb I30JIATIB I3 EHIOC®EPU TA PUSOCDPEPU
DESCHAMPSIA ANTARCTICA IPOJJYKYBATU
AYKCHUHOITIOAIBHI CITOJIYKU
Jlvsiscokutl nayionansHuil ynigepcumem imeri leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: irunadanulo80@gmail.com

Danylo I.. Maslovska O., Komplikevych S., Hnatush S. C. THE ABILI-
TY OF ISOLATES FROM THE ENDOSPHERE AND RHIZOSPHERE
OF DESCHAMPSIA ANTARCTICA TO PRODUCE AUXIN-LIKE COM-
POUNDS. The aim of the study was to investigate the ability of antarctic mi-
croorganisms isolated from the endosphere and rhizosphere of D. antarctica to
synthesize auxin-like compounds. Among the isolates of microorganisms iso-
lated from the endosphere and rhizosphere of D. antarctica, 10 were capable of

forming auxin-like compounds at a concentration of 2.0-12.0 pg/ml.
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HecripusTinuBi yMOBM HaBKOJNHMIIHBOTO CEPEAOBHINA BIUIMBAIOTH Ha
Ha3eMHy 010TYy AHTApKTHKH, IO BiZOOpakaeThCs 11 HU3BKUM Pi3HOMAHITTSIM.
[TokpuToHaCiHHI POCIMHHU TYT NMPEACTABICHI JHIIE JBOMA BUAAMH: LIYYHHK
anTapkTHunMii Deschampsia antarctica E. Desv. Ta NepIMHHUIS aHTAPKTHYHA
Colobanthus quitensis (Kunth) Bartl. (Yerkhova et al., 2022). Exomoriunuii
YCIIiX IUX JBOX POCIMH B YMOBaX AHTAapKTHUKH TOB’S3aHUH 3 aianTalielo 10
OaraTbox (hakTopiB, 30Kpema, 10 HU3bKOI JOCTYIHOCTI BOJM B IPYHTI, 3HAYHOT
OCBITJICHOCTI, COJIOHOCTi, BMICTY BaXKHX MeTaniB. OmHaK, OKpIM aaamTarlii
AQHTAPKTUYHHUX POCIHMH O YMHHHKIB CEpPEIOBHINA, 3HAYHY POJb Y BH)KMBAHHI
[IUX POCJIMH Biairpae MikpobioM pusochepu i enaochep.

Mertoro poGoTu Oys0 JOCHIAMTH 3AATHICTH 130JIATIB MIKPOOpPTaHi3MiB,
BUAUICHUX 13 30HHM eHAochepu Ta pusochepu Deschampsia antarctica,
CHHTE3yBaTH ayKCHHOIOAI0HI CIIONYKH.

Y po6Gori nocmimxeHo 7 i3omstiB i3 pusochepu (PEL, PE3, PE4, PES, POA4,
PII8, PT1) i 8 izomatiB 3 engochepu (EO11, EO1, EO2, E63, E62, E35, EO13,
EKwm8, EO10), sixi Bupinunm panime 3i 3pa3kiB D. antarctica. Pocnvian Oynu
OTpUMaHI B YKpalHCBKMX aHTapKTHYHUX EKCHEeOULisX ynpomomk 2021/2022
p. Omirorpodni izomstu EO11, EOl, EO2, EO13, PO4 BupouryBanu Ha
po3BeneHomy y 10 pasiB TpuntoHn-coeBomMy arapi (TCA), komiorpodHi i30T —
Ha TCA. Ilicns BupollyBaHHS Ha arapu3oBaHOMY CEpENOBHILI KOMOTpodHI
i30J1sTM TepeciBany y noxkuBHUI Oynbiton 0,015% tpunrtodany, onirorpodHi
i3051s1TH — y po3BeneHuil y 10 pa3iB noxuHui Oynbiton 3 0,015% tpunrodany.
[MociBu BupoutyBanu ynponosxk 3 1i6 3a temneparypu 28+2 °C ta aepauii. Bmicr
AyKCHHOTIONIOHUX CIOJIYK BU3HAYaIW 32 METOOHUKOIO 3 JOJaBaHHSIM PEaKTUBY
CanbkoBcbkoro (Gang et al., 2019).

Jlune 4otTupwm 130M15TH, BUILIEH] 3 30HU eHnochepu D. antarctica, 3natHi
MPOAYKYBaTH ayKCHHOIOAIOHI peuoBMHHM. BMiCT IMX CHONYK y CepenoBHILi
KynbTHBYBaHHs 13omsaTiB EOl 1 E35 Oy 2,38-2,5+0,5 wmxkr/mi. [3omsr
EO13 mpoaykyea 8,0+0,5 MKr/mMji aykcHHOMOMIOHUX croiyk. HaitBumuii
BmicT (12,0+0,4 MKr/mMi1) akCHHOMOIIOHHMX CIOJIyK BUSIBJICHO Yy CEpEIOBHILI
KyJbTHBYBaHHs 130ty EO10.

Izonatu PE1, PE3, PE4, PES, PO4, PT1, Bunineni 3 300U pusochepu
D. antarctica, cuHTe3yBaJlM ayKCHHOIOAIOHI CIONYKHM Yy Mexax 2,38—
12,02 wmxr/mi. I3omstr PII8 He yTBOpIOBaB ayKCHHOCHOAIOHHX CIIONYK.
HaiiBnmmit Bmict (7,0+0,5 MKr/mi1) aykCHHOMOAIOHWX CIIOJIYK BHSIBICHO Y
cepemoButi BupouryBanHs i3omsata PEL. [3omsatu PE3, PE4 i PES ytBoproBanu
AyKCHHOTIONIOHI CHONYyKH y Mexkax 5,8—6,0 mkr/miu. Bmict aykcnHOMOIiOHMX
cnonyk y cepemosuii BupomrysanHs PO4 i PT1 ne nepesumrysas 2,0 MKT/MII.

OTxe, cepen BUALICHHX 3 eHOocepu Ta puzochepu D. antarctica 1307TiB
Mikpooprasi3MiB 10 Oynu 31aTHI yTBOPIOBAaTH ayKCHHOMOAIOHI CITOTYKH.

Pobora BukoHana 3a JlepKaBHOIO IIIBOBOI0 HAyKOBO-TEXHIYHOIO
MIPOTPaMOI0 TIPOBEICHHS AOCTIKeHb B AHTapKTUI Ha 2011-2025 pokn.
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CUHTE3 AYKCHUHOITOAIBHUX CITOJIYK I3OJISAITAMUA
I3 EHAOC®EPU COLOBANTHUS QUITENSIS (KUNTH) BARTL.
(O. KIHI-IXKOPIK, MOPCBHKA AHTAPKTHUKA)
Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
e-mail: diana.zinchuk@lnu.edu.ua
Zinchuk D., Vronska 1., Hubaryk V., Maslovska O., Komplikevych
S, Hnatush S. SYNTHESIS OF AUXIN-LIKE COMPOUNDS BY ISOLATES
FROM THE ENDOSPHERE OF COLOBANTHUS QUITENSIS (KUNTH)
BARTL. (KING GEORGE ISLAND, MARITIME ANTARCTICA). Endophyt-
ic bacteria, which inhabit the internal parts of the plants, play a crucial role in
the adaptation of Deschampsia antarctica E. Desv. and Colobanthus quitensis
(Kunth) Bartl. to the Antarctic environment, in particular by modulating the lev-
els of phytohormones and stimulating the antioxidant activity of the plants, there-
by promoting their growth. The work was aimed to study the ability of isolates
from the endosphere of C. quitensis to synthesise auxin-like compounds. In this
study, 14 copiotrophic isolates and 33 oligotrophic isolates were used. Among
the isolated endophytic bacteria of C. quitensis, copiotrophic microorganisms
produced higher content of auxin-like compounds then oligotrophic isolates.

Ennmoditai Oakrepii, SKi HacelsOTh BHYTPIIIHI TKAaHMHH pOCIHH,
BIZIiTparOTh BHpIMIANBHY poib y amanramii Deschampsia antarctica E. Desv.
ta Colobanthus quitensis (Kunth) Bartl. no ymoB cepemoBuma. EnmoditHa
MikpoOiota C. quitensis TIO3UTHBHO BIUIMBA€ Ha IPOIEC (OTOCHHTE3Y,
BPOXKAHHICTh Ta BIDKMBAHHS HE JIMIIC AHTAPKTUYHHX POCIHH, a TaKOX
CLITBCHKOTOCIIOAAPCHKHX.

Mertoro pobotn Oya0 DOCTIAWTH 3MATHICTH 130JATIB, BHIUICHUX i3 30HU
eanochepu C. quitensis, CHHTE3yBaTH ayKCHHOIONIOHI cmoiykd. Y pobori
BukopuctoByBanu C. quitensis i3 o. Kinr-J[xopmk, Mopcbka AHTapKTHKA,
OTpHMaHi B YKPaiHCBKMX AHTAPKTHYHUX EKCIIEAWIiAX ympomork 2021/2022
poky. IloBepxHEBy cTeprii3aliro poCIHH IIPOBOMIIN 3a MeTonukoro (Barra et
al., 2016). Ilicas crepmmizanii pociIMHY MOAPIOHIOBANHM B CTEPHUIIBHIA CTYMIIi
TOBKaueM, poOmnu cepiiiHi pos3seneHHs B 0,9% NaCl i BuciBasm Ha IMIiiIbHI
MMOXKMBHI cepemoBumia. s BUAUICHHA KOMOTPO(GHHUX MIKpOOpPTHAI3MIB
BHKOPHCTOBYBaIN TpUNTOH-coeBmid arap (TCA), Ui BHIUTEHHS OMroTpodHNX
Mikpooprani3miB — po3serennii y 10 pasziB TCA. [dnsa mocmimkeHHs 30aTHOCTI
CHHTE3YyBaTH ayKCHHOIOAIOHI CIIOMYKH, TOTyBaJH cycreHsito Oakrepiit y 0,9%
po3umni NaCl. I'yctuHa cynensii GakTepiil BimmoBimama CTaHZApTy MYTHOCTI
3a Mak®apnaagom 3,0 ox. 100 Mk cycnensii 6akTepiii 3aciBany y MOKUBHHHA
Oynbiion 3 0,015% tpunrodany. ITociBu BuponryBamm 3a +28+2 °C ta aeparil
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YIPOIOBXK TPbOX Ii0. AYKCHHOIOAIOHI CIIONYKH BU3HAYAIH 32 MOIU(IKOBaHOIO
METOMMKOIO 3 flofaBaHHsIM peaktuBy CanbkoBcbkoro (Gang et al., 2019).

Y pobori BukopucraHo 14 komiotrpoduux i 33 omirorpodHUX
i3omaTi 13 30HM eHmochepu C. quitensis. Yci KomioTpodu CHHTE3yBalIH
AyKCHHOMOIOHI crioiyku y koHueHrtpamii Big 0,1 go 24,0 mxr/mi. HaiiBurimii
BMICT ayKCHHONOMIOHMX CIOJYK BHUSBICHO Yy CEPEHOBHII KYJIBTUBYBaHHS
i3omaTie K-465 (24,35+£3,60 wmxr/mn), K-468 (17,27+2,60 wmkr/mi), K-470
(20,9143,10 mkr/mi), K-471 (15,25+2,30 mxr/mi) i K-473 (17,88+2,68 Mkr/mi).
Haiinmxkuuit BMicT aykcuHonoaiouux croiyk (0,10-0,79 Mkr/mu) BHSBIEHO
y cepemoBHII KynbTuBYBaHHs i30maTiB K-469, K-466, K-464, K-474. Cepen
OJIroTpo(HMUX 130JIATIB HE 3/1aTHI CHHTE3yBaTH ayKCHHOIOAIOHI CIIOTYKH JIUILE
yotupu 3osatd — O-485, O-553, 0-555, 0-559. 27 i3054TiB NPOAYKYBaIH
ayKCHHOMONIOHI crionyku y mexax Bix 0,16 mxr/mn no 20,05 mxr/mia. Cepen
omirorpodiB HaiKpaIe MpoayKyrTh ayKCUHOMOMIOHI croiyku i3omsatu O-481
(20,0543,0 mkr/mn) Ta O-552 (17,7742,60 Mkr/mn).

Omxe, BuaineHi i3omstu eHpoditHux Oakrepit C. quitensis 3narHi
yTBOPIOBAaTH ayKCHHOMNOAiIOHI cnonyku. KomiorpodHi MikpoopraHizmMu i3
ennochepu C. quitensis CAHTE3yBaIU BUNIMNA BMICT ayKCHHOIOAIOHMX CITONYK,
MOPIBHSIHO 3 OJIITOTPOGHUMH 130JISITAMH.

PoGora BukoHana 3a J[lepkaBHOIO IIJILOBOIO HAyKOBO-TEXHIYHOIO
MIPOrpaMol0 MPOBENICHHS T0CiikeHb B AHTapkTHii Ha 2011-2025 pokwu.
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AHTHUMIKPOBHA /1151 EKCTPAKTIB KBITOK
SOLIDAGA VIRGAUREA L. HA MICROCOCCUS LUTEUS

Jlvsiscokutl nayionanvHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79001, Yrpaina
Jlvsigcokutl HayionansHuli meouyHull yrnieepcumem imeni JJanuna I anuybkozo
eyn. Ilexapcoka, 69, m. Jlvsis, 79010, Yrpaina
e-mail: YULIIA.KISTRYTSIA@Inu.edu.ua

Kistrytsia Y., Yavorska H., Vorobets N. ANTIMICROBIAL EFFECT
OF SOLIDAGA VIRGAUREA L. FLOWER EXTRACTS ON MICROCOCCUS
LUTEUS. We determined the in vitro effect of aqueous-ethanolic extracts of Soli-
daga virgaurea L. flowers on the bacteria Micrococcus luteus VKM B-109. It
was found that 20, 60 and 96% aqueous-ethanol extracts obtained from the inflo-
rescence of S. virgaurea had a significant inhibitory effect on the tested bacteria
and are promising for further studies of antibacterial properties.

3naBHA JIIKapchKi POCIMHHM BUKOPHCTOBYIOTH SIK HPUPOAHUI pecypc
(i31070TIYHO-aKTUBHUX PEUOBHMH. 3OJIOTYHIHWK e€Bporneiicekuii  (Solidaga
virgaurea L.), Takox BiZIoOMHII B Hapoai SK 3050Ta pi3ka, — me OararopiuHa
TpaB’sSTHUCTa POCIMHA POIMHM AMCTpoBHUX (ASsteraceae), 9l TaroHw, JIHCTS,
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KBITKHM Ta KOPiHHSI € JIIKAPCHKOIO CHPOBHHO0. Y HapOAHINA MEAMIMHI HaJ[3EMHY
YaCTHHY 30JIOTYLIHMKa BHKOPHCTOBYIOTH Y pa3i JKOBYHOKaM SHOT XBOpOOH,
3amajeHHsl HUPOK, Jiapei, IIMHTH 1 K cedorinuuii 3acid (Melzig et al., 2016).
[i BUKOPHCTOBYIOT SIK AHTUCENTHK, a TAKOX JIIsl JIiKyBaHHs 1iaGeTy, aneprii Ta
IITYHKOBO-KHIIKOBUX po3naiaiB (Moricz et al., 2020). AnanoriyHo, HacToi abo
BiZiBapu 1€l pOCIMHN BUKOPHCTOBYIOTH B TPAJMLIiHHIA MeIUIMHI B OaraTbox
YacTHHAX CBITY 3aBISKM aHTUOAKTEpiabHIN Ta mpoTH3ananbHii aii (Gross et al.,
2002), 30kpema i 17151 MOJIOCKAHHS POTa Iif] Yac 3arnajieHb POTOBOI MOPOKHUHU Ta
ropuna. Solidaga mictath (aBoHOiqM, 30KpeMa, pYTHH, KBEpPLIETHH, acTparajiH,
HikoTudopuH, 6iopodin (Pietta et al., 1991), a Takox ixHi anikonu (Kraujaliené
etal., 2017; Kruk et al., 2019).

Bce wacrimie pi3HOMaHITHI 3aXBOPIOBAHHS CIPUYMHSIOTH YMOBHO-
MaTroreHHi MikpoopraHi3mMu. Hampukinan, rpaMIo3uTHBHI, HEpYXOMi, KOKOBI,
canporpodHi Gaxrepii Micrococcus luteus, sxi O6ynu omnmcani OJexcaHIpOM
Oneminrom y 1922 pori sik Micrococcus lysodeikticus, y moneit 3 ocinabieHIM
iMyHITETOM 200 THX, XTO BUKOPUCTOBYE KaTeTEPH, CTAIOTh PyHHATOPaMHU TKAaHIH
opranismy (Denopenko Ta in., 2021; Gupta et al., 2019). M. luteus B moneii abo
TBapWH i3 HU3BKUM PIBHEM IMYHITETy MOXKYTh POCTH B IUIa3Mi Ta HOPMaJIbHUX
TKaHWHAaX, KOHKYPYIOUH 33 XapuyBaHHS Ta BUIUISIOUN TOKCHHH, IO TPU3BOUTH
10 3HauHMX ypakeHb TkKaHuH (Erbasan, 2018; Guerra et al., 2019). B enoxy
MOLIMPEHHSI aHTUOI0TUKOPE3UCTEHTHOCTI aKTYaJIbHUM € IOILIYK JOMOMDKHUX Ta
IBTEPHATUBHUX 3ac001B 331151 YHUKHEHHS AMCeMiHallii a0o JIiKyBaHHS XBOPOOH
micns BUsIBJICHHS 30ynHuMKa. TakumMu MOXYTh OyTH PEYOBHHU POCIMHHOTO
HOXOJIKEHHSI.

Mertoto poboTi Oyno BH3HAYMTH in Vitro BIUIMB BOJHO-€TaHOJBHUX
eKCTpakTiB kBiTok Solidaga virgaurea L. Ha 6akrepii Micrococcus luteus VKM
B-109. Ksitn, sxi Bigmbupanu y a3y IBITIHHSA, BHUCYIIyBaJIX A0 HOBITPSHO-
CYXOTO CTaHy, MOPiOHIOBAIN B MEXaHIYHOMY MJIMHKY, IIPOCIFOBAIIN KPi3b CHTO
3 JiaMeTpoM 3 MM 1 BUKOPHUCTOBYBAJH JUIS MPUTOTYBAaHHS €KCTPaKTiB. BogHo-
eranonbHi (BE)BuTshxkuroryBam320,60196% eTaHoinoM MeTOZOM HACTOIOBaHHS
(«manepamii») B TemMHOTI ynporomk 14 nmi6. ExcrparyBaHHS mpoBOIMIN
BigmoBimHO 10 BUMOr JlepkaBHOi Qapmakonei VYkpaiHu (CITiBBiJHOIICHHS
HaBaxkka:ekctpareHT = 1:20 (maca, 1/06’eM, Mi1). AHTHOAKTepiiiHy aKTHBHICTh
BU3HA4YaJIM MeToAoM aAndy3ii B arap B Moaudikalii JyHOK, BUMIPIOIOUH JiaMeTp
30HH iHTi0yBaHHs pocty (3IP). Uytnusicts ouintoBanu 3a Cappelli et al., 2021.
SIK KOHTPOJIb BUKOPUCTOBYBaJIM BOAHHIA eTaHoN y KoHueHTpauii 20, 60 1 96%.

BceranoBunu, mo 20, 60 i 96% BE exctpakrtu, siki oOTpuMaHi 3 CyUBITTS
S. virgaurea, manu 3Ha4yHy iHTiIOyBasbHY Iifo momo Oaxrepii M. luteus,
CHPUYHHAIOYN 30HU 3aTPUMKH pOcTy Biamosizao 6,3+0,3, 30,3+0,7 i 21,0+0,8
MM, & TOMY € TIePCIIEKTHBHUMH JUIS TTOJaJIbIIOr0 BUBYCHHS SIK aHTHOAKTEepiiHI.
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HEDERACEA L. ITPOTU BACILLUS
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“JTvsi6cokuil HayionantbHull MeduuHull ynieepcumem imeni Januna Ianuyvko2o
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Kistrytsia Yu., Yavorska H., Vorobets N., Martyniv Yu., Kril Z. EX-
TRACTS OF AERIAL SHOOTS OF GLECHOMA HEDERACEA L. AGAINST
BACILLUS. The antibacterial activity of water and water-ethanol extracts of Gle-
choma hederacea shoots was evaluated against Bacillus by measuring the growth
retardation zone. A pronounced antibacterial effect of water, 20 and 60% water-
ethanol extracts of G. hederacea shoots with a content of hydroxycinnamic acids
up to 6.39% with zones of inhibition up to 20 mm against B. subtilis and B. brevis
was established.

baxrepii pony Bacillus € omHUM 13 TOMIHYIOUUX POZIB OaKTepid B IPYHTI.
Bonu 0OepyTh y4acTh y KpyrooOiry MOXMBHHX pPEUOBHH, HaJaHHI POCIMHAM
CTPECOCTIMKOCTI Ta BIZIOMi T€HETHYHOIO 1 METAa0ONIYHOI0 PI3HOMAHITHICTIO.
Hanpuknan, Bacillus subtilis, 110 € TUIIOBUM BHIOM poxy Bacillus, Ha OCHOBI
SIKOTO OyJI0 BHUBYEHO OCHOBHI METa0OJIIYHI MPOIIECH Ta MPOLECH KIITUHHOL
nudepeHmianii, yTBOpeHHsI CIOp, TeHETHYHY KOMIIETEHTHICTh 1 (OpMyBaHHS
6iomniBku (Harwood et al., 2013). Bimomo, mo mnpencTaBHUKH IOTO POAY
MaroTh KOPHUCHI BIIACTHBOCTI, 30KpeMa, Bacillus brevis Binomi sIK TIPORyLEHTH
rpaminauny S (Berditsch et al., 2007). BaxauBuM acieKTOM € JTOCIiKECHHS
BILIMBY PI3HOMaHITHUX CIIOJIYK Ha OakTepii pony Bacillus.

Glechoma hederacea L. — GaratopidHa TpaB’sHHCTa POCIHHA POAMHH
I'myxokpomnuBoBux (Lamiaceae), HaA3eMHY YaCTHHY SIKOT B HAPOIHINA MEIUIUHI
BUKOPUCTOBYIOTH SIK 3arOIOOYHH 1 BiIXapKyBalbHHI 3aci0, a TAKOX y BUIAIKax
XBOPOOH CEYOBOT0 MiXypa, XBopoO Iikipu Ta iH. (Zhou et al., 2021), B eTionorii
SIKUX YacTO 3aisiHi MikpoopraHismu. HemomaBHo Oya0 MOCHIIKEHO BILIHB
exctpakty G. hederacea na nyxmunHI knitian HepG2 (Chao et al., 2021).
AHTHOaKTEpiitHI BIACTHBOCTI €KCTPAKTIB 3 Li€T POCIUHHU He JOCITipKeHO. Binomo,
110 3HAYHUMH aHTHMIKPOOHUMH BJIACTHBOCTSIMH BOJIOJIIOTH T'iIPOKCHKOPUYHI
kucnoru (I'kK), ski yTBoprotoThest y pocnunax (Borges et al., 2015). LlikaBo
OyJ10 BiJICTeXKHUTH, SIK BIUIMBAIOTh CKCTPAKTH MaroHiB G. hederacea na Gaktepii
B. subtilis Ta B. brevis 1 BmicT 'kK y 3acTOCOBaHMX eKCTpaKTax.

3 BHUCYIIEHHX /0 TOBITPSIHO-CYXOTO CTaHy HAJI3€MHHX MAaroHiB, SKi
BimOupanu y a3y NBITIHHS, METOJOM HACTOIOBAaHHS («Mareparlii») B TEMHOTI
yrpozoBk 14 mi6 roryBamu ekctpaktu 3 20% 1 60 % Boguum eranosioMm (BE);
BOJHI ekcTpakTy (B) rotyBanu Ha BonsHii ja3Hi 3a 70-80 °C Brponosx 30 XB.


mailto:YULIIA.KISTRYTSIA@lnu.edu.ua

MikpoGionoris, Bipyconorisi Ta imyHonoris - 255 -
ExcrparyBannsi mpoBoamnu BianoBigHo no Bumor DY (cmiBBigHOIIEHHS
HaBakka:ekctpareHT = 1:20 (maca, 1/00°em, mit). AHTHOAKTEpiliHY aKTUBHICTh
BU3HAYaIM METOIoM nudy3ii B arap B Moaudikarii 1yHOK, BUMIPIOIOUH JiaMeTp
3o iHriOyBanHs (3I). Kynerypy BBaskasii 4yTJIMBOIO O Iii JOCIIIXKYBaHOTO
€KCTPAaKTY, SIKIIO 30Ha iHri0yBaHHs Oyna Oinbure 10 mm (Cappelli et al., 2021).
Bwmict I'kK Bu3Ha4amyu crieKTpohOTOMETPUYHUM METOAOM: Y MipHY KOOy Ha
50 vt BHOCHIIH | MJT BUTSDKKH 1 foBOAMIIH 10 MiTku 20 % eraHonoMm. OnTHYHY
TYCTHHY OTPUMaHOTO PO3YMHY BHMIPIOBAIM 3a JOBXWHHM XBWii 325 HM, sKka
€ aHAIITUYHOIO JUIS XJIOPOreHOBOi KuciioTH. Po3umH mopiBHsHHA — 20%
eranos. Bmict cymu I'kK y Bigcotkax (%) po3paxoByBaju B MepepaxyHKy Ha
XJIOPOTE€HOBY KHCJIOTY Ta IOBITPSHO CyXy CHPOBHHY 3 ypaxXyBaHHSM IMTUTOMHUX
NOKa3HHUKIB MOTIMHAHHS JUISl XJIOPOT€HOBOT KUCIIOTH.

BcranoBuin, mo B ta BE excrpaktu maroniB G. hederacea mamm
3HAYHy 1HTIOyBaJbHY Ait0 mOA0 B. subtilis Ta B. brevis 3 KOJNEKIIi KyJIbTyp
MikpoopranizmiB kadeapu mikpobiosnorii JIHY im. IBana ®panka. [liamerpu 31
3a BIUIMBY BOIHHX €KCTpakTiB ctanoBwin 20+0,5 1 214+0,5 mm npotu B. subtilis
i B. brevis, BignoBigHo, a BurorosieHi 3 60% BE cnpuuubsiu 31, BixnosigHO
20+0,5 i 134+0,3 mm. Bmict I'kK y 3acTtocoBaHMX eKcTpakTax CTaHOBHB: Y
BOJHOMY ekcTpakTi, 3 20% BE ta 3 60% BE, BimnosigHo 6,17; 6,39 ta 4,30%.
OTxe, ekcTpakTu TUCTKiB Glechoma hederacea 3 Bucokum BmictoM ['kK maroth
aHTUOAKTEpiiHI BIACTUBOCTI NpoTH B. subtilis 1 B. brevis.

Kuuw 1., Jannais O., 3inkeBuu A., Xanuk 1O., 3Bip I'.

3JATHICTb BAKTEPII ACHROMOBACTER SP. AF-02
BHUKOPUCTOBYBATU HITPAT K AKLIEIITOP EJIEKTPOHIB
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka

eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: knisiral 5@gmail.com

Knysh 1., Danyliv O., Zinkevych A., Hanyk Yu., Zvir G. THE ABILI-
TY OF BACTERIA ACHROMOBACTER SP. AF-02 TO USE NITRATE AS AN
ELECTRON ACCEPTOR. It was studied the ability of bacteria Achromobacter
sp. AF-02 to use nitrate ions as electron acceptor. The level of nitrite ions ac-
cumulation by bacteria Achromobacter sp. AF-02 in the medium with KNO, as
electron acceptor on the third day of growth was 2,5+0,22 mM.

Bakrepii pomy Achromobacter — nipsimi I'pamM-HeraTuBHI HECHOPOTBIpHI
NaTMYKH 13 3a0KPYINICHUMH KiHISIMH, JDOBXHHOIO 2,5-3 MKM Ta JiaMeTpoM
0,8-1,2 MxM. Mopdooriqao BoHH TOAiIOHI 1O iHIMHMX HedepMeHTYBaIbHUX
I'pam-meratuBHUX OakTepiit, 0cobaMBO 0 Pseudomonas spp., IpoTe ix MOXKHA
JIETKO BiJPi3HUTH BiJ IICEBJOMOHA] 3a HASBHICTIO MEPUTPUXIaIBHIX JKTYTHKIB
(Pseudomonas spp. MaroTh MOJISPHI [UKTYTHKH ). BakTepii pony Achromobacter —
obmiraTHi aepoOu, xo4ya JesKi BHAM MOXYTh JKUTH 1 DPO3MHOXYBATHCS B
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0€3KHCHEBOMY CEepeIOBHIII. BimbIIicTh mTaMiB 30pOMKYIOTh KCHIIO3Y, NEsKI —
IJIIOKO3Y; OKCHJIa30- 1 KaTaja30lO3WUTHBHI; 00pe pOCTYTh Ha KpPOB’SHOMY
arapi, arapi Mak-KoHki, yTBOproroun Imaaki Ta OJMCKydi KOJOHII 3 YiTKUM
kpaem. Ilig yac KynbTUBYBaHHS Ha JKMBHJIBHUX CEPEIOBHINAX HE yTBOPIOIOTH
MrMeHTiB. binpmiicTe ommcaHmx BHIIB — XeMOOpPraHoTpodm, mAeski —
(akynpTaTUBHI JTiTOaBTOTPO(H, 34aTHI IO OKHUCHEHH Tinporeny. Lle yOikBitapHi
TiIpoGiOHTH, MOMIMpPEHi y BOXOMMAX Ta TPYHTI. IX BUSBIAIOTH TAKOXK Y IITYyIHHX
TiAPOKOHCTPYKINiSX, BKIIOYAIOYM CHCTEMH BOIOIOCTAYaHHS Ta KaHATi3amii
JMKapHSIHUX CTAIllOHApiB, a TAKOXK y KHUIIEYHHUKY 340poBuX Joneil (Gomila et
al., 2011; Amoureux et al., 2013).

bakrepii pony Achromobacter 6epyTh ydacTh y KOJOOOIrY CITOIYK
HITPOT€HY y NPHUPOAIL: 3AaTHI NO Aia3oTpodii, neHitpudikamii, HiTpudikarii.
3a aHaepoOHHUX yMOB OakTepii pony Achromobacter MOXyTh BUKOPHCTOBYBATH
HITpar-loHM SIK  aKIENToOp E€JEeKTPOHIB Yy Ipomeci  JUCUMUIAIIHHOI
nenitpudikanii (Kundu et al., 2011; Vyas et al., 2018). Metoro po6otu Oyi0
JOCHIJUTH BUKOPHUCTAHHS HITPaT-iOHIB SK aKIENTOpa eJeKTPOHIB KIITHHAMHU
6akrepiit Achromobacter sp. AF-02, BumineHnx 3 TIpyHTY, 3a0pyIHEHOTO
(IyOpOCHHTETUYHUM IUTiBKOYTBOPIOBaJIBHUM MiHOyTBOproBadeM tumy AFFF.

Bakrepii KympTHBYBadm 3a aHAacpOOHMX YMOB Y PIIKOMY CEpEeIOBHIII
leras (['ym3s, 2014) y mpobipkax 06’ emom 20 MiI, IITHHO 3aKPUTHX TYMOBIUMH
KOopKamH, 3a Temmeparypu 25—28 °C ympomomx Tprox mi0. Y mporeci pocty
KyJIBTypy BU3Ha4anu 6iomacy TypOinnmerpuanum metomom, BMicT NO, ta NO;
y KyJIbTypalibHiI pinuHi crnektpodoromerprunum Metogom (Granger, 1996;
I'yn3p, 2014). Buxinna 6iomaca cranosuia 0,1 1/i1.

3aHasBHOCTI y CepeAOBHILI HITPaT-10HIB Y BUXiqHIN KOHIeHTpalii 19,8 MM
6akrepii Achromobacter sp. AF-02 Ha TpeTio 100y pOCTy HarpoMa/KyBaid
6iomacy 2,34+0,18 r/m Ta BiJHOBIIOBAJIM HITpaT-iOHH, HArPOMAa/DKYHOUM HpPH
usomy 2,5+0,22 MM HiTput-ioHy. KoHueHTpamis HiTpaT-iOHIB 3HMKYyBajacs
no 18,5423 MM. Orxe, 0akrTepii-0i01eCTPYKTOpPH HPOTHIIOKEKHOTO
IUTIBKOYTBOPIOBAJIFHOTO  (DIIyOpOBMICHOTO TiHOYTBOpIOBada Achromobacter
sp. AF-02 3maTHi 10 BUKOpHCTaHHS HITPaT-iOHIB SK aKIENTOPa EICKTPOHIB Y
TIPOIIeCi MTUCUMITIAMIHHOT qeHiTprdiKarIii.

Kogsaus 1., ITazyp H., ITeaex C., Komnaikesuu C.,
Macaoscebka O., I'natym C.

BILJIMB KAJIII BIXPOMATY HA PICT BAKTEPII PONY
PSEUDOMONAS, BUAUIEHUX 3 PIBHUX
CYBCTPATIB AHTAPKTUKHA
Jlvgiscokuii Hayionanvruti ynisepcumem imeni leana Opanka
eyn. I pyuescorozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: 777ir.92@gmail.com
Koval 1., Pazur N., Pelekh S., Komplikevych S., Maslovska O., Hna-
tush S. BIOMASS OF BACTERIA OF THE PSEUDOMONAS GENUS ISO-
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LATED FROM DIFFERENT ANTARCTIC SUBSTRATES UNDER THE
INFLUENCE OF POTASSIUM BICHROMATE. The aim of the study was to
investigate the accumulation of biomass of bacteria Pseudomonas yamanorum
IMB B-7916, Pseudomonas sp. 3B-in-57, and Pseudomonas arsenicoxidans
89 IT 89 under the influence of potassium bichromate. Three strains of dif-
ferent species of the Pseudomonas genus from Antarctic substrates differ in re-
sistance to K,Cr,0,. Among them, P. arsenicoxidans 89 1T 89 was the most
sensitive, and Pseudomonas sp. 3B-in-57 was the most resistant.

3 pi3HHX cyOcTpariB AHTapKTHKH 4YacTO BUAUIIIOTH OakTepii pomiB
Pseudomonas, Psychrobacter, Arthrobacter ta Flavobacterium (Romaniuk
et al., 2018). Bakrepii poxny Pseudomonas, momupeHi B pi3HUX 0ioTOmax, €
KOMITOHEHTaMH pu3ocdepu Ta dinochepu pociarH. Po3nmoBCcromKkeHHs OaKkTepii
pony Pseudomonas y PpI3HUX CEpElOBMIIAX 3YMOBJICHE IXHBOIO 3/aTHICTIO
BHKOPHCTOBYBATH DPi3HOMAHITHI OpraHI4HI CIOJIYKH K JDKepena KapOoHy Ta
EHEeprii, a TAKOXK CTIHKICTIO IO Pi3HUX (PaKTOPiB HABKOJIUIITHEOTO CEPEAOBUIIA.

Metoro pobotu Oyno MOCHITUTH HArpoMaJDKeHHs Oiomacu Oakrepiit
Pseudomonas yamanorum IMB B-7916, Pseudomonas sp. 3B-in-57 Ta
Pseudomonas arsenicoxidans 89 1T 89, BumineHux i3 pi3HHX cyOcTpariB
AHTapKTUKH, 3a BIUIMBY Kamiidi Oixpomary. P. arsenicoxidans 89 1T 89
BUAUTMIH 31 3paska Deschampsia antarctica, skuii BiniOpanu Ha o. [aminmes
TIi1 9ac YKpaiHCbKUX aHTapKTUUHUX ekcreanuiit y 2019/2020 p., P. yamanorum
IMB B-7916 — 3i 3pa3ka, sIKMii MICTHB IPYHT, MOX, rpubu (muc Pacmycen,
AHTapKTHYHUHA TIiBOCTPIB, mix yac excneaunii y 2019/2020 p.), Pseudomonas
sp. 3B-in-57 — 3i 3pa3ka 3 MicIs Xap4oBOi Ta THI3MOBOI akTUBHOCTI Larus
dominicanus, skt MicTuB Bryum pseudotriquetrum (o. Tamiapmes, mig dac
excrienuii y 2020/2021 p.). bakrepii BHpOIIyBaIK y TPUIITOH-COEBOMY OYIIBHOHI
(TCB) 3a Temneparypu +28+2 °C Ta aepaii. s nocmimxenns iy K, Cr,0,
Ha HarpomapkeHHs Oiomacu Oakrepiil y cepemopuiie BHOcw 0,1-10,0 MM comi
meTany. Sk konTponb BukopuctoByBann TCh 6e3 K Cr,O.. biomacy Gakrepiit
BH3HAYaJIH TYPOiTMMETPHYIHO.

P. arsenicoxidans 89 1T 89 BupouryBamu y TCh ymponosx 28 roxu.
HaiiBnmy 6iomacy (11,0+0,1 r/m) BusBuim Ha 24 roguny pocty. Illtam pic 3a
BHECEHHSI Y CEPEIOBHUIIE K2Cr207 y kxoHneHrpanisx 0,1-0,5 MM. 3HmKeHHS
6iomacu P. arsenicoxidans 89 1T 89 nHa 50 %, TMOpIBHIHO 3 KOHTPOJIEM,
BcTanosiero 3a BBy K Cr,O, y xonnentpanii 0,2 MM ynpomosxk 28 romun
KyJIbTHBYBaHHS. 3a BIUIMBY COJi MeTany y KoHmeHTpauii 0,5 MM Oiomaca
OakTepiii Ha JApyry romuHy pocTy 3HIWKyBasacs Ha 90 %, mopiBHSHO 3
KOHTPOJIEM, a BIIPOJOBX HACTYITHUX 28 TOIWH KyJIBTHBYBAaHHS Oyia HIDKYOIO,
HiK y KoHTpoumi, Ha 73—83 %. biomacy Pseudomonas sp. 3B-in-57 BusHauanm
BIIpOIOBX 70 ronuH KyiabTHBYBaHHS (HaiiBumia 6iomaca — 13+0,1 r/m Oyna Ha
32 ronuny BupoyBanns). Brecenns 1,0 MM K Cr,O, cipuuuMHAIO 3HIKEHHS
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Giomacu OakTepiii Ha 50 %, MOPiBHIHO 3 KOHTpoJeM, a 2,0 MM couti MeTaly — Ha
90 %. P. yamanorum IMB B-7916 BuporntyBanu Bupoaosx 32 rogus. Haiisuury
6iomacy (15,0+0,1 r/n) BusiBneno Ha 21 romuny pocty. P. yamanorum IMB
B-7916 3narni poctu 3a BHecenns y cepenosuuie K, Cr,0, y konnentpanisx 0,1
1,0 M. 3a BBy 0,7 MM K,Cr,O, Giomaca Gakrepiii sHmxyBsanacs ua 90 %,
MOPIBHSIHO 3 KOHTpoJieM, a 50 % IPUTHIYCHHS POCTY OaKTEepiii criocTepiraiy 3a
BruuBy 0,5 MM comi MeTany.

OTxe, TpH WTaMH DI3HUX BHIIB pony Pseudomonas i3 cyOcTparis
AHTapkTUKU BifipisHAlOThC 3a cridkictio o BmmBy K Cr,O.. Cepen
JMOCTI/DKCHUX IITaMiB HAWOUTBII YYTIMBUM BUSBHBCA P arsenicoxidans
89 1T 89, a naiibinb1u crifikum — Pseudomonas sp. 3B-in-57.

PoGora BukoHaHa 3a JIep)KaBHOI LITEOBOKW HAyKOBO-TEXHIYHOIO
MIPOTrPaMoI0 MPOBEICHHS AOCTIKeHb B AHTapKTUIi Ha 2011-2025 pokw.

Kyzeasik X., SIsopcbka I'., Bopodeun H.*

BIIJIUB EKCTPAKTIB JIMCTA
HEMEROCALLIS CITRINA BARONI HA BAKTEPIT PSEUDOMONAS
Jvgiecokuii Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescokozo, 4, m. JIvsie, 79001, Yrpaina
*JIvgiscokuil HayioHaTbHUL MeOuuHull yHigepcumem imeni JJanuna I anuybkoeo
eyn. Ilexapcoka, 69, m. Jlveis, 79010, Yrpaina
e-mail: KHRYSTYNA.KUZELIAK@Inu.edu.ua
Kuzeliak Kh., Yavorska H., Vorobets N. EFFECT OF HEMEROCAL-
LIS CITRINA BARONI LEAF EXTRACTS ON PSEUDOMONAS BACTE-
RIA. The antibacterial activity of water-ethanol extracts of Hemerocallis citrina
leaves was evaluated against Pseudomonas by measuring the growth retardation
zone. Pronounced antibacterial action of 20-, 60- and 96% water-ethanol extracts
of H. citrina leaves with zones of inhibition up to 13 mm against P. fluorescens
and up to 15 against P. aeruginosa was established.

Pseudomonas ~ fluorescens € aepOOHOI0 TPAMHETATUBHOI  MATHYKOIO,
CriopiHeHor0 3 P, aeruginosa. SIk 1 inmi Bumu Pseudomonas, P. fluorescens nmpoko
TIOLIMPEHNH Y TIPUPOAI 1 TparusieThess y Bom Ta Boyoromy IpyHTi (Nishimura et
al., 2017). P. fluorescens ManonommpeHuii NPeICTaBHUK MIKpOOIOTH Pi3HUX
JIISTHOK TiJla, BKITIOYAOYH POT, HUTYHOK 1 JereHi (Scales et al., 2014). Criiikicts
JI0 aHTHMIKPOOHHMX TIpenapariB Mpu3Besia 10 CEPHO3HIX 0OMEKEHHD OO JIKYBAHHS
H(eKIiH, ciprarHenux P, aeruginosa, MikpoOiB, SIK1 )KHBYTh B PI3HUX CEPEIOBHUINAX,
30KpeMa IPYHTI Ta BOMI, a TAKOXK OMOPTYHICTHYHHUX IATOTCHIB JIFOAMHHU 1
tBapuH (Diggle et al., 2020). Lle crano KpUTHYIHOIO TPOOIEMOIO 31 CMEPTETbHUMH
HacIiaKaMH, 1o crpuurnse 3aragoM 51 000 indekmiit e B CIIIA 3a pik (Bassetti
et al., 2018). 3riguo 3Bity CDC y 2017 pori MyiasTHpe3uCTeHTHI P. aeruginosa
crupuarHWwIM mpubausHo 32 600 iHdekIliii cepen rocmiTani30BaHUX MAI[iEHTIB 1
2 700 nependauyBanux cmepter y CLLIA.
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AKTyaJlbHUMH €  JIOCHIJDKEHHS  OIONIOTIYHO  aKTUBHHUX  PEYOBHH
POCJIMHHOTO TOXO/KEHHsSI SIK aJbTePHATUBU KJIACHYHUM aHTHMIKpOOHUM
3acobaM. Bun Hemerocalis citrina MatoTh HU3KY KOPUCHHX €(DEKTiB, BKIIIOYAIOUN
AQHTHUJICTIPECHBHI, TPOTU3aNajiIbHi Ta MPOTUITYXJIWHHI BIACTUBOCTI, 3MEHIICHHS
nposiBiB OC3COHHS, IMOJETIICHHS O3HAK T'eIaTHTIB, OCKUIbKH MICTATh KiJbKa
KJaciB OI10JOTIYHO AKTHBHHMX KOMIIOHCHTIB, 30KpeMa ajkaioimu, (iaBoHH,
TEpIEeHH, CTEPOiAHI canoHiHu 1 GpeHombHI Tiiko3uan (Ma et al., 2022). Pociuan
Hemerocalis noBoni nommpeHi Ha pi3HUX TEPUTOPISIX, 30KpeMa i B YKpaiHi.

Metoro poboTH Oylno JOCHIAUTH in Vitro Mil0 BOIHO-CTaHOJIBHUX
eKcTpakTiB ucts Hemerocallis citrina Baroni Ha Pseudomonas.

Jluctsi 3 H. citrina, BAPOIICHHUX Ha OKONMHIIX JIbBOBA, 30MpaJIH ITijT Yac IBITIHHS,
BHCYIIIYBAJIU JIO CyXOTO CTaHY, MOAPiIOHIOBAIIH Ta MPOCIIOBAIIM KPi3b CUTO 3 AiaMEeTPOM
3 mm. J[yis OTpUMaHHS €KCTPAaKTIB POCIUHHY CUpOBHHY ekcTparyBaid 20, 60 i 96 %
€TaHOJIOM METOZIOM HACTOFOBAHHS («Malepallii») B TEMHOTI YIPOIOBXK JIBOX THKHIB.
ExcrparyBanHs ipoBowi BinoBiHo 10 BUMor [lep:kaBHoi dapmakonei Ykpainu
(criBBiHOIIEHHS HaBaXkKa: excrpareHT = 1:20 (Maca, 1/00’em, mi). /11 BU3HaUCHHS
AHTUMIKPOOHOT aKTUBHOCTI BUKOPHCTAIN MeTox uy3ii B arap B Momuikarlii TyHOK
1 amiHApKKIB. KynbTypy BBaXKaM 4yTIMBOIO 1O Ail JOCIIIKYBAHOTO EKCTPAKTY 3a
YMOBH, KOJTH 30Ha 3aTpUMKH pocty (33P) Oyna 6itbiie 10 mm (Cappelli et al., 2021).

BcranogieHo, 1o 20, 60 i 96 % BomHO-€TaHOMBHI €KCTPAKTU JIUCTA H. citrina
iHrioyBatu pict P, fluorescens He3aie:KHO BiJ] KOHIICHTPALIIT Ta MPHUPOIH EKCTParcHTa
i3 miamerpom 33P Big 6,3 g0 13,0 mm. Illofo BIMBY THX e EKCTPAKTIB Ha
NaTOreHHuid wraM P. aeruginosa, To BUSBICHO, IO 31 30UIBIIEHHSIM KOHLIGHTpALil
BOJIHOTO €TaHOJy B €KCTPAKTaX MPOIOPINKAHO 30UIbInyeThes aiamerp 33P Bixg 6 mo
15 mMm.

OTKe, NOCITIPKYBaHI BOIHO-ETAHOJIBHI eKcTpakTH nucts Hemerocallis
citrina MalOTh aHTHUOAaKTepiiHi BiacTMBOCTI mopo Oaxrepii Pseudomonas
i, OYEBU/IHO, € TEPCHNEKTUBHUMH MO0 MOJAANBIIOr0 BHBYEHHS Ta PO3pOOKH
NPOTHUMIKPOOHHUX 3ac00iB Ha IXHIil OCHOBI.

Ja6ineus 10., Mopos O., AABopceka I'., 'nmatym C.

BIUJIMB CITOJIVK XJIOPY TA MOJ1Y HA OKWCHEHHS
T'TAPOT'EH CYJIb®IJLY CHLOROBIUM LIMICOLA IMB K-8
Jlvsiscokutl nayionansHuil ynigepcumem imeri leana Opanka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: yuliia.labinets@lnu.edu.ua

Labinets Yu., Moroz O., Yavorska H., Hnatush S. THE INFLUENCE
OF CHLORINE AND IODINE COMPOUNDS ON HYDROGEN SULFIDE
OXIDATION BY CHLOROBIUM LIMICOLA IMV K-8. lodide and chloride
ions in the composition of KI and NaCl at concentrations 2.0-4.0 times higher
than the MPC inhibit the biomass accumulation, hydrogen sulfide oxidation and
the sulfate ions production by phototrophic green sulfur bacteria during growth
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in the medium with Na,Sx9H_O. The content of glucose and glycogen in cells
of bacteria grown in media with iodide and chloride ions at concentration 4.0
times higher than the MPC exceeded the control values 1.79—2.26 and 2.00—2.21
times, respectively.

3eneni cipkoBi Oakrepii 3MIHCHIOIOTH aHOKCHUTEHHHI (DOTOCHHTES,
BHKOPHUCTOBYIOUM CynbGinu, Ttiocymbharu, Hitputd, Fe(ll), momexymspHwmii
BOJICHbB, OPTaHIYHI CITOYKH SIK €K30TCHHI JOHOPH eNIEKTPOHiB. /[keperoM kapOoHy
mns mux € CO, (Hallenbeck, 2017). Cepenouiua iXHbOTO iCHYBaHHS y TIPHPOI
(OpMyIOThCS Ha CTHKY OC3KHCHEBHUX 1 KHCHEBMICHUX BOJI, Y IKHX YaCTO BUHUKAE
nedinut pocdopy i HiTporeny. 3a MX YMOB Y MIKPOOPTaHi3MiB CIIOCTEPIraeThes
0ioCcHHTE3 3alacHUX IoNicaXapuiB, 30kpema, miikoreny ([opimmHuii Ta iH.,
2012). 3abpyaHroBadi HEOpraHiqYHOI IPUPOAN 3MIHIOIOTH Iepedir GiomoriyHuX
MIPOIIECIB OYUIICHHS TOBKULIA, TPOTE iXHIN BIUIMB Ha (Pi310JIOTiYHI BIACTUBOCTI
¢dororpodHUX cipkobakTepiii € mamo BuBueHUM (Moroz et al., 2021; Mopo3
Ta iH., 2023). Metoro poOOoTH OyI0 BHBYNTHU BILTUB HOHIB HOOHIY Ta XJIOPUIY
y CKJIami Kamiid HWOmuIy, HAaTpid XJIOPUIY Ta XJIOPHITPO(PEHOIY Ha OKHCHCHHS
TiAPOTeH Cynmbdimay KIITHHAMH (OTOCHHTE3YBAIBHUX 3EICHUX CipKoOaKTepil,
BHJIUICHUX 3 03epa SIBopiBCEKe.

Bakrepii Chlorobium limicola IMB K-8 xynpruByBamu Bmnpomosx 10
ni6 y cepenoBumni Ban Hins 3 Na, Sx9H O (4,2 MM) 1a KI, NaCl a6o C(JH“ClNO3
3a Oe3kucHeBHX ymMoB Ta Temmeparypu 28 °C (I'ym3p ta in., 2014). Bakrepii
OCBITJIFOBAIM 3 IHTEHCHBHICTIO 40 JIK MMPOMEHSMH 3 TOBKUHOIO XBIIE 700-800
oM. ['yctuna 3aciBy cranoBmina 0,2 r/n. KI ta NaCl mogaBanu no cepenoBuia 3a
rpaHn4HO poiryctuMux koHueHtpanii (I'IK) ionis fomumy Ta xopumy 0,000394
Ta 9,859 MM, BiAMOBiAHO, Ta 32 KOHICHTpamii, siki BimpizHsmucs Bin [IK y 0,5;
2,0; 3,0; 4,0 pazu. C GH 4CINO3 nmoxasanu Ao cepenonuia 3a ['JIK #ioHiB xnopumy
9,859 MM Ta 3a KoHUEeHTpaIil, aki Biapizusumcs Big [JIK y 0,03; 0,06; 0,11;
0,17; 0,22; 0,50; 2,00 pa3u. Ik KOHTPOIH BUKOPHUCTOBYBAIH cepeaoBHIIe Oe3
3a0pynHIoBaviB. biomacy Oakrepiif BH3Ha4alu TypOiqUMETPHYHHM METOIOM,
Bmict HS 1a SO,* y KynbTypanbHii piuHi — crieKTpoQOTOMETPHIHIM METOIOM
(T'ymsb Ta iH., 2014). BMicT niTtok031 Ta IIIKOTEHY BU3HAYAIN Y OC3KIIITHHHUX
excrpakrax C. limicola IMB K-8 ¢epMeHTaTHBHMM METOIOM 3a JOIIOMOTOIO
a”ajiTnaHoro Habopy “iarmok-2” (Tonuap, 1998).

BusiBneno, mio #onu Womumy Ta xmopuny y ckmami KI ta NaCl
3a koHmeHtpamii, Bumoi Bing [JIK y 4,0 pa3u, HeraTHBHO BIUTHBAIOTH Ha
HarpomapkeHHst 6iomacu C. limicola IMB K-8 3a pocry B cepenoBuimi 3
Na,Sx9H,0. KI ta NaCl 3a konuentpanii, sxi nepesuutyors I'JIK y 2,0-4,0
pasu, iHTi0yIOTh OKUCHEHHS OaKTepisMH TiIporeH cyib(ily Ta HAKOMUYCHHS
fioniB cymbgary. Vomm xmopumy y ckmaxi CH,CINO, 3a koHmeHTparii,
umoi Big [JIK y 2,0 pa3u, numie He3HAYHO MPHUTHIYYBAaM HATPOMAKCHHS
Oakrepismu Oiomacu, okucHeHHss HS™ ta yrtBopenns SO,”. 3’acosano, 110
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3POCTaHHs KOHLIEHTpalii rajoreHifis y cepenosuii 3 Na,Sx9H,O npussoauts
JI0 301IbIIICHHS] HArPOMa PKSHHS BHY TPIIIHBOKIITHHHUX ByrieBoniB C. limicola
IMB K-8, nopiBHsIHO 3 KOHTPOJIBHUMH TpoOaMu. BMicT mr0K03M Ta MIIKOTeHY
y KIiTHHaX OakTepil, BUPOLICHUX y CEepeNOBHINAX i3 HOHaMH Homunmy Ta
xJopuy 3a koHuenrpauii, suioi Big [JIK y 4,0 pa3u, nepeBuiiryBaB KOHTPOJIbHI
3HaveHHs y 1,79-2,26 Ta 2,00—2,21 pasu, BianosigHo. OTxe, CIOIYKH XJIOPY
Ta Homy 3a KOHIIGHTpalii y cepenosuiii, Biaminaux Bin [JIK y 2,0-4,0 pa3uy,
1Hri0YyI0Th HArpOMaPKEHHs OakTepisiMu O10MacH, OKUCHEHHS I'iIporeH cynbginay
Ta yTBOPEHHS HOHIB CyNIb(aTy, ajie CTUMYJIOIOTh CHHTE3 BHYTPIIIHbOKITI THHHUX
[JTFOKO3H Ta IJTIKOTCHY.

Jlo6aii C.., Boiitopuu M.!, Ilepersitko T.!?

MOP®OJIOI'TYHI TA ®I3IOJIOI'TYHI BJIACTUBOCTI I30JISTIB
BAKTEPIW, BUAUJIEHUX 3-IT1J{ MOXY B MICLISIX THI3AYBAHHS
PYGOSCELIS PAPUA (O.TAJIIHAE3, AHTAPKTUKA)

U Tvigcorutl Hayionaibnutl ynieepcumem imeni Isana @panxa
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
’HayionansHuti anmapkmuyHuil HayKogutl YeHmp

6-p Tapaca Illesuenxa, 16, m. Kuis, 01054, Yxpaina
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Lobai S., Peretyatko T., Voitovych M. MORPHOLOGICAL AND
PHYSIOLOGICAL PROPERTIES OF BACTERIAL ISOLATES FROM UN-
DER THE MOSS IN THE NESTING PLACES OF PYGOSCELIS PAPUA
(GALINDEZ ISLAND, ANTARCTIC). Morphological and physiological prop-
erties of bacterial isolates from under the moss in the nesting places of pygoscelis
papua are studied.

MikpoopranisMi JOMIHYIOTh y OUIBIIOCTI AHTAPKTHYHUX EKOCHCTEM
1 BimirparoTe BUpiMIaNbHY posib y iX QyHKOioHyBaHHI. ExcrpemodinbHi
MIKpOOpraHi3MH, BHJUICHI 3 pi3HUX 010TOMIB AHTapKTHKH, MalOTh YHiKaJbHI
METa0OJIIYHI BJIACTUBOCTI, IO € MEPCIEKTHBHUMH ISl Ol0TEXHOJIOTIYHOTO
3actocyBanHs (Silva et al., 2018). Bararo i30m4TiB MOXYTb CHHTE3yBaTH
XOJIONOCTIMKI (epMeHTH, aHTHpajialiiiHi Ta aHTHOAKTepialbHI aKTHBHI
PEUYOBHHH Ta 1HII BTOPHHHI META0OITIB, SIKi € BKIIMBUMH B 0araTbox raimyssx,
30KpeMa B EKOJIOTIUHIM iHKeHepii, CUIbCBKOMY TOCIIOAAPCTBI, XapyoBiM,
(apmareBTHYHIM TPOMHCIIOBOCTI, Tpoxykmii Oiomanmsa Tomro (Cui et al., 2023).
JocimKeHHs BIacCTUBOCTEH MIKpOOpraHi3MiB, BHUIUIEHHX 3 Pi3HUX Oi0TOIIB
AHTapKTUKH, PO3KPUBA€E CTPYKTypy MIKPOOHMX YIPYIOBaHb, Ia€ 3MOTY
3’sICyBaTH BIUINB YNHHUKIB HABKOJIMITHHOTO CEPEIOBUINA HA MIKPOOPTaHI3MH, a
TaKOXX MOYKE TIPUBOJIUTH JI0 BIAKPUTTSI HOBUX BHUJIIB.

MarepiamoM [is mociimpkeHb Oynmm 15 3paskiB cyOcTpary, BimiOpaHi
3-mig Moxy Polytrichum strictum y wmicusx THi3OyBaHHS Pygoscelis papua,
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i 4ac ce30Hy y 27-i YkpalHChKil aHTapKTHYHIH €KCHEeqULil 3 IT'SITH Pi3HUX
JUISTHOK, SIKI BIPI3HSUINCS CTYNIEHEM OpHITOTEHHOTO BIUMBY. J[nst BHIineHHS
YUCTHX KYJIBTYp MIKpOOPTaHi3MiB BHKOPHCTOBYBAJIM KJIACHYHI arapu3oBaHi
Ta piAKI JKUBWIBHI cepemoBUIna. Jius MOCHiIKEHHS 30aTHOCTI OakTepiit
BHKOPUCTOBYBAaTH Pi3HI [pKkepelia KapOOHy BUKOPHCTOBYBaIIM cepenoBuina ['icca
3 caxapo3010, MaHITOM, paMHO3010, IHO3UTOM, COPOITOM, IIIIOKO3010, JIAKTO3010
i ManpTO3010. JIJ151 BCTAHOBIIGHHS 34aTHOCTI OakTepiil (pikCyBaTH MOIEKYISIPHUIA
a30T iX KyJIETHBYBaJH y cepenoBuii Emioi; BiTHOBITIOBATH HITpaT-HOHY — Y CEPEIOBHIII
lineTas; 3aCBOIOBAaTH CEYOBHHY — Y CHHTETUYHOMY CEpEIOBHII TaKOTO CKIIamy (T/71):
Na-BHHHO-TIMMOHHOKUCIHH — 5,0; ceqoBuna — 5,0; K. HPO, — 0,2; MgSO, —0,5; Bona
qucTiboBaHa — 1 J1. [yt iHauKalii BUIUICHHS aMiaKy BUKOPUCTOBYBAIH 1HIUKATOP
opomrumortosuii cuHil (I'yn3b Ta iH., 2014).

Bupineno 30 i3omsTiB OakTepiif, sKi MalTh KOKOMOAiOHY dopmy
niamerpom 0,4—1,5 MM abo mnamuuxomnonioHy dopmy posmipom 1,5-2,0 x
0,1-0,5 mxm. Yactka ['pam-no3uTuBHUX i30m4TiB craHoBUTH 81,7% Bix ycix.
CxapakTepr3oBaHO MOpP(]OJIOTiyHI BJIACTUBOCTI KOJOHIM, IO BHPOCIM Ha
minsHOMy cepenoBuiti TCA: ¢opMa KOJOHIH MepeBaXHO NpaBHIbHA KpyIia
Ta ameOoimHa, CTpyKTypa — IpiOHO3epHHCTAa a00 OIHOpiTHA, TOBEPXHSI —
IJIafiKa, KOHCUCTEHIIS] — IIEPEBaKHO MACISHHUCTA Ta OIHOPIJHA, 32 ONTHIHUMHA
BJIACTHBOCTSIMH KOJIOHIi Hempo3opi abo HamiBIpo30pi, Kpail KOJOHIT TiaaKwid
Yy BCIX 130J4TiB. Y HamiBpiAKOMY CEpeIOBHII TOBCTHH IUTIBKOBHN XapakTep
pocty crioctepiranu y 15,8 % i3omsriB, ¢prmoxynsapuuii — 15,8 %, moBepxHeBuii —
15,8 %, piBHOMipHHI — 15,8 %, y BumIsiai Oypynbku koHigHOT hopmu — 36,8 %.
3narHicTh (ikcyBaru atmochepHuii a3or BuseicHo y 80,8% mociimkeHHX
130JIATIB, BiJHOBJIIOBATH HiTpar-iioHun — 41,6 %, 3acBOIOBaTH CCYOBHHY —
45,5 %. Busneno, mo 73,3 % i30JI4TiB pOCIH HA CEPEIOBHIII 3 CaXxapo30io,
96,6 % — manitom, 80 % — pamHO30¥0, 83,3 % — iHO3UTOM, 83,3 % — copOiTONIOM,
86,6 % — nmoko3010; 93,3 % — makTo3010; 76,6 % — MansTO3010. Buminens
KHCIJIOTH Ta 3MiHYy KOJbOpy cepenoBui 'icca 3 pi3sHUMH JDKepenaMu KapOoHy
cnocrepiranu y 42,3 % Bunankis. [30maTH, BUAiNEH] 3 OAHOTO 0i0TOITY, MArOTh
moi0H1 (i310JOTIUHI BIaCTHBOCTI.

Makapuk A., Meabnuk M., MeniB H., laaymka A., l'natym C.

PICT AKTUHOBAKTEPI, BUAIJIEHUX 3 [IOPOJHOI'O BYTJIBHOI'O
BIJIBAJIY, 3A BIUIMBY COJIEM LIUHKY TA IUTIOMBYMY
Jvgiecokuii Hayionanvrull ynisepcumem imeni leana Opanka
syn. I pywescvkozo, 4, m. JIvsie, 79005, Yrpaina
e-mail: fenshy9086(@gmail.com

Makaryk A., Melnyk M., Meniv N., Halushka A., Hnatush S.
GROWTH OF ACTINOBACTERIA, ISOLATED FROM COAL MINE
SPOIL HEAP, UNDER THE INFLUENCE OF ZINC AND LEAD SALTS.
Zinc sulfate partially inhibited the growth of Streptomyces sp. CEF-7 bacteria,
isolated from Central Enrichment Factory “Chervonohradska” spoil heap under
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sulfur snags, at concentration 0.7 mM. Growth of CEF-15 isolate from the con-
trol sample was inhibited at 0.07 mM of salt. Lead nitrate inhibited the growth
of Streptomyces sp. CEF-7 bacteria and CEF-15 isolate at concentration 1.6 mM
and did not cause the decrease in biomass yield of CEF-16 isolate from the con-
trol sample.

OcHOBHUM KeperoM 3a0pynHeHHs HOBKULIS JIbBiBcbKO-BommHcbKOTO
BYTUTBHOTO OaceifHy € MOpOIHi BiBaJIM MaXT. 3 HIMH IOB’SI3aHO BHIUICHHS B
arMocdepy MICT i CeNUII IIKIATUBUX Ta3iB 1 MIITYy, 3a0pyIHEHHS BOIH 1 IPYHTIB
(dsxis, 2017).

[Tpomucnosi Bixxoau YepBOHOTpaICHKOTO FipHIYOIPOMHICIOBOTO PAHOHY,
SIK-OT B@KKI METalH, CIOIYKH CyIb(ypy TOIIO, € OCHOBHHMH JDKEpPEIaMH
3a0pyIHEHHS TPYHTIB Ta MOPYIIYIOTH CKOJIOTIYHY pPIiBHOBAry IMX TEPUTOPIH
(Cuca, Maxym, 2020). HassBHICTE TOKCHYHUX METAJIB Y IPYHTI MOXE CEpHO3HO
CIIOBLJIFHIOBATH 010/I€Tpaaallito OpraHivHuX 3a0pyIHIOBAYiB, CTAHOBUTH PU3HKH
Ta Hebe3mneKky s ekocucteMu i moneit (Wuana, Okieimen, 2011). BogHouac,
TepUTOpii, 3a0pyAHEH] Ba)KKUMH METAJIAMH, € JUKEPEIOM TOJIEPAaHTHHX IO HUX
OIS MIKOPU3HUX TPHOIB, aKTHHOOAKTEPii, puzochepHux OakTepii, sKi
MOXYTh BIUIMBATH Ha PYXJIUBICTh MIKPOEJIEMEHTIB Ta iX moctymHicTh (Hanus-
Fajerska et al., 2015).

Jocnianmm BIUTMB CONel BaKKUX METANliB Ha aKTHHOOAKTEepii, BHILUICHI
31 3pa3ka cyOcTpary, BimiOpanoro 3 mopomgHoro BimBamy LleHTpansHOl
30aradyBanpHOi (padpukn «UepBOHOTpAIChKA» IMiJ BUCTYHAMH CIpKH, Ta
KOHTPOJIEHOTO 3pa3Ka, BiiOpaHOTO 3 TOTO X BifBamy. L{nHK cyabdar cripuunHsB
cyTTeBe iHTiOyBaHHS pocty Oaktepii Streptomyces sp. CEF-7, Buminennx 3
JOCTITHOTO 3pa3Ka, 3a KoHeHTpamiid 0,7 MM (cepeaHiil BMICT IIUHKY Y BiIBalIi)
i Bume. Ha npyry no0y pocty 3a HasBHOCTI 0,7 MM ZnSO, 6iomaca 3MeHIIMIacs
Ha 75 %, mopiBHSIHO 3 KOHTpoieM Oe3 Mmeramy. biomaca i3omsty CEF-15,
BUAIJICHOTO 3 KOHTPOJILHOTO 3paska, 3meHmmiacs Ha 50 % Bxe 3a 0,07 MM coui.

3a xoHneHTpanii 0,035 MM 1urtoMOyM HITpaT MPHU3BOAMB IO 3POCTAHHS
Giomacu Oaxrepiii Streptomyces sp. CEF-7, mopiBHSHO 3 KoHTpoieMm. 3a
HasBHOCTI 1,6 MM couti, 10 B’ sITepo OLIbIIe 32 MaKCHUMAbHY KOHIICHTPAIIIIO
IUTFOMOYMY Y BiJIBaJi, CIIOCTEPITrain HETIOBHE MPUTHIYCHHS POCTY IIUX OaKTepiil.
Ha nepury no6y pocry 6iomaca Oyna Ha 62 % MeHIIOI0, HiX y KOHTpomi. 3a
IHIIUX KOHIIEHTPAIIi# TUTFOMOYM HITpAaT HE BIUTMBAB HA PicT OaKTepil.

[30msat CEF-15 BusiBUBCS OUTBII 4y TIIMBUM JI0 IITIOMOYM HITPaTy, OCKITBKH
Ha nepiry 100y Giomaca smeHImIacs Ha 74 %, MOPIBHSHO 3 KOHTPOJIEM, a 130J15T
CEF-16, Texx BUiICHNI 3 KOHTPOJIBHOTO 3pa3Ka, — MEHII Yy TIIMBUM, OCKUTBKH
IUTIOMOYM HITpaT 3a JOCHTIPKyBaHUX KOHIIEHTpaliii He CIPHYMHSB 3HMKCHHS
YPOXKarto KyJabTypH.

VYei mocmimKyBaHi 1307ATH OakTepiil € JOCHUTh CTIHKMMH IO ILTIOMOYM
HITpary, 30KpeMa, SKIIO MOPIBHIOBATH 3 BIUIMBOM IUTIOMOyMy Ha 59 i30mATiB
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aKTMHOOAKTEpiil, BUAUICHHUX 3 PI3HUX TIPHUYOBHI00YBHUX B1IX0AIB Y Mapokko,
44,6 % skux 30BCiM He pociau 3a HasBHOCTI 1,2 MM murtomOymy. Bararo
AKTHHOOAKTEPil, BUIIICHUX 3 TaKHX BIIXOMIB, 3aTHI aKyMYJIIOBaTH ILUTIOMOYM
(El Baz et al., 2015). Lle Bka3ye Ha NepCcreKTHBY BUKOPHCTAHHS JJOCIIPKYBaHHX
OakTepiit 1151 po3poOICHHS 010TEXHONOTII OUNIEHHST CEPEIOBHIIA BiJl CHIOIYK
IUTFOMOYMY.

Martsienko H.. Mopo3 O., I'narym C.

BIJHOBJIEHHS EJIEMEHTHOI CIPKM BAKTEPISIMU
DESULFUROMONAS SP. 3A BIIJINBY HATPII HITPATY
Jlvsiscokutl nayionanvHull ynieepcumem imeni leana Opanka
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Matviienko N., Moroz O., Hnatush S. ELEMENTAL SULFUR RE-
DUCTION BY BACTERIA DESULFUROMONAS SP. UNDER THE INFLU-
ENCE OF SODIUM NITRATE. In the medium with 3.47 mM S° and NO," the
efficiency of nitrate ions reduction by bacteria decreased 1.3—1.4 times, com-
pared with their reduction in the medium with NO," (88.8-91.1%). In the me-
dium with S° and NaNO, bacteria produced 3.3-3.6 times more NH,* than S*.

CipxoBigHoBmoBasbHI  Oakrepii pomy Desulfuromonas TpuBepTaOTh
yBary JOCTiIHUKIB SIK MMOTEHI[IHI areHTH OYUIICHHS CTIYHUX BOJ, 3a0pyTHCHUX
H,S, miTparamu, HiTpHTaMM Ta criolykamu Baxkux meranis (Richter et al.,
2012; Viti et al., 2014; Guo et al., 2020; Moroz et al., 2022). Brmue #oHiB
HITpaTy Ha BiJHOBIICHHS CIPKOBIJHOBIIIOBAJIHUMH OaKTEepisIMH €JIeMEHTHOI
CIpKM 3aJIMIIAE€THCS Majlo BUBYCHUM. 3aKOHOMIPHOCTI BiZTHOBJICHHS OaKTepisiMu
PI3HUX aKIETITOPIB EIEKTPOHIB 3a iX OJHOYACHOI MPHUCYTHOCTI Y CEePEIOBHIIL
3ajexarb BiJ OararboX (axkTopiB i MOTPeOYIOTH MOMIHOICHOTO BHBYEHHS.
Meroto poboTr OyJ10 BUBUMTH BiTHOBJICHHS €JIEMEHTHOI CIPKH Ta HOHIB HiTpary
3a TX 0IHOYaCHOT IPUCYTHOCTI y cepenoBHIi OakTepisiMu poxry Desulfuromonas,
BHJIUICHUMH 3 03epa SIBOpiBCHKe.

Baxrepii Desulfuromonas acetoxidans IMB B-7384, Desulfuromonas sp.
Yavor-5 i Desulfiuromonas sp. Yavor-7 BupontyBann y cepenosuii Kpasrnoa-CopokiHa
0e3 SO,> Ta com Mopa 3a anaepoOHUX yMOB yrpozoBx 10 116 3a Temneparypu 28—
30 °C (I'ym3b Ta iH., 2014). I'ycruna 3aciBy — 0,1 /. CTepuibHy CipKy BHOCHIIH
B cepenosuiie 3a koHmeHtpamii 0,11 r/m (3,47 MM — KOHIEHTpaIis SO42' y
cepenoumti Kpasuosa-Copokina). Crepunbanii 1 M pozunn NaNO, BHOCHIH
y cepenoBuIe 3a KoHmeHTparii 3,47 MM. J{ist BU3HaYECHHS 3[aTHOCTI OakTepiit
BigHoBmoBath S° Ta NO,™ iX BHCiBalM y CepeIOBHINE, B AK€ BHOCUIN HABAKKH
cipku Ta po3unH NaNO,. KiiTHHM TakoXk BHCIBAlM y CEPEOBHINE, /IO SKOTO
nonasanu S° abo NaNO, mys mepeBipku pocTy OakTepiii y cepenopumax 3 S°
abo NO, sk €IMHUM aKIENTOPOM €JIEKTPOHIB (KOHTPOJb). Binnosnenns S° Ta
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NO, BuB4anu micns ix BHeCeHHs y cepefopue Oe3 kinituH. [lo cepenopuma 3
NaNO, nonasanu muctein (0,2 r/m). lo cepenopumt 3 NaNO, a6o S° a NaNO, ne
srHocum NH,CL. ITicns 2, 4, 6, 8 Ta 10 1i6 pocty Bu3Hadamu Giomacy, KOHIEHTpallii
HOHIB HiTpary, riiporeH cynib(ily Ta amoHi0 B KyabTypanbHid pigmsi (I'ym3b
Ta iH., 2014). biomacy BH3HauaiM TypOIAMMETPUYHHUM METO/IOM, KOHIIEHTPALIiO
rigporen cynbdiny — cnekrpodoromerpudauM MetomoM (I'ym3p ta iH., 2014).
Bmict NO,” Ta NH," y KynbTypanbHiii piiiHi BUMIprOBali 3 BUKOPHCTaHHAM
HOHOCEJIEKTUBHUX €JIEKTPOiB iHoHOMipoM “T-160Mi”.

3a BHecenHs y cepenopuie 3,47 MM S°Ta/abo 3,47 MM NaNO, 6iomaca
wramiB Ha 10 100y KybTUBYBaHHs BUABUIACA HAHBULIOKO y cepenoui 3 NO,,
nopiBHsAHO 3i cepenouinamu 3 S° a6o S° i NaNO,. V cepenosumi 3 S° i NaNO,
Giomaca Gyna mmx4oro Ha 9—15%, Hix y cepemoumi jume 3 NaNO,, ane
Buiow Ha 10—12%, ik y cepenoBuiti 3 S°. EQekTHBHICT BiHOBIECHHS NO,
Y CEepeOBHIII JIAIIIE 3 NaNO3 cranoBmia 88,8—91,1%. V cepemoBumii 3 1BOMa
AKIENTOPaMH €JIEKTPOHIB CIIOCTEPITai 3HIDKEHHS €()eKTUBHOCTI BiTHOBICHHS
NO; y 1,3-1,4 pasu, NOpiBHAHO 3 CepeNOBHUINEM, sKe MicTHwio yume NO,.
3amumkosui BMicT NO,"y cepenosuii 3 SO i NaNO, cranoeus 1,02-1,14 MM,
a'y cepenosunti 3 NaNO, Bin ne nepesuutysas 0,31-0,39 MM na 10 106y pocty
Oakrepiit. KoHIieHTpallist HOHIB aMOHII0, YTBOPEHHX OAKTEPisIMU y CEpeNOBHILI
aume 3 NaNO,, cranouna 2,44-2,52 MM. TlopiBHsAHO 3i cepefoBUIIEM, IO
mictuno NO,, y cepenopummi 3 S Ta NaNO, Gakrepii yrBopumu Ha 13—15%
MeHiie HoHiB amoHit0. KoHileHTpaltis ripored cynbdhiay y cepenonui 3 S° Ha
10 moOy cranoBmia 2,36—2,40 MM. BMicT rifporeH cyabdiny y cepeaoBuIi 3
S%ta NaNO, cranosus 0,59-0,65 MM i BussuBCes y 3,7—4,0 pasu MEHIINM, Hix
y cepenoBuii sumie 3 S°. OCKiIbKK Y CepeloBHUIlll 3 OJJHAKOBUM MMOYATKOBUM
Bmictom S° Ta NaNO, 6akrepii yrBoprosamu y 3,3—3,6 pasu Gimbure NH,*, Hix
S*, MOXXHa TIPUIYCTHTH, IO BiJHOBICHHS NO3' BOHH 3IIMCHIOBAIN O1JIBII
e(peKTHBHO, HiX BigHOBICHHS S°.

Cwmepeka Y., Mopo3 O., 'natym C.
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Smereka U., Moroz O., Hnatush S. SULFIDOGENIC ACTIVITY OF
BACTERIA DESULFOVIBRIO SP. UNDER THE INFLUENCE OF SODIUM NI-
TRATE. In the media with 3.47 mM SO,> and NO," the sulfate and nitrate ions reduc-
tion by bacteria decreased 2.2-2.8 and 1.2—1.4 times, respectively, in comparison with
their reduction in the media with only Na,SO,x10H,0O or NaNO,.

CynbgarBiTHOBIIOBaIbHI OakTepii, SIKi MOIIUPEH] Y TPUPOAL B MICISX 3
HHM3bKHM OKHCHO-BIJIHOBHUM IOTEHIIaJIOM, BUKOPHCTOBYIOTh OKHCHEHI CIOIYKH
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cyab(dypy, HITPOTEHY Ta BXXKHX METANIB SK aKIIENTOPH CJICKTPOHIB, & OpraHiuHi
cnosyku ab6o H, — sx nonopu enexrponis (Ileperarko Ta in., 2009; Moroz et al.,
2022). Bonu mpuBepTaOTh yBary AOCHITHHUKIB SK MOTCHINWHI arCHTH OYUIICHHSI
BOJHUX 1 IPYHTOBHX CEpENOBHUINI 3 KOMIUIEKCHMM 3abpynHenHsMm (Barton et
al., 2015; Li et al., 2018; Abdulina et al., 2018; Teng et al., 2019; Moroz et al.,
2022). 3akoHOMIPHOCTI BiTHOBJIEHHS OAaKTEpisIMU Pi3HHUX aKLENTOPIB €IEKTPOHIB
3aJIeXKaTh Bijl 0ararbox (PaKTOPIB i OKH IO 3aJTHINAIOTHCS HEAOCTATHRO BUBUCHUMH
(Rosenberg et al., 2014; Jlopom Ta iH., 2015). Metoro po6oTu Oysi0 AOCTIANTH
e()eKTUBHICTh BIJHOBJICHHs WOHIB Cynb(ary Ta HITpaTy 3a IiX OJHOYACHOI
MIPUCYTHOCTI y cepenoBuili Oakrepisimu poxy Desulfovibrio, BunineHumu 3 o3epa
SIBopiBChKe.

bakrepii Desulfovibrio desulfuricans IMB K-6, Desulfovibrio sp. Yav-6,
Desulfovibrio sp. Yav-8 Buporrysamu y cepenouiii KpasroBa-Copokina 0e3
SO,* 3a anaepobHux ymoB ynponosx 10 1i6 3a Temneparypu 28-30 °C (I'yasb Ta
in., 2014). V cepenosuie BHOCUIM cTepubHi 1 M posunnu Na,SO,x10H,0
ta NaNO, 3a xonuentpauii 3,47 MM (3,47 MM — KoHLeHTpalis CynbQarip
y crangapTHomy cepenoBuini Kpaerosa-Copokina). Jlas  IOCHiKCHHS
e(eKTUBHOCTI BIJHOBJIEHHS OakTepisMu HOHIB cynbdary Ta HiTpary 3a ix
OZIHOYACHOI TPHUCYTHOCTI y CEPEHOBHIIl KIITHHU BHCIBAIM y CEpPEIOBHUILE
(ryctuna 3aciBy — 0,1 1/x1), y sxe BHOocunu posuunu Na SO,x10H,0 ta NaNO,.
KniTuHA TakoX BHCIBAIM Y CEPEIOBHINE, JO SKOTO JOJABAd PO3YMHH
Na,SO,x10H,0 a6o NaNO, a1s1 nepeBipku pocTy OakTepiii y cepenoBumiax 3
HoHamu cynb(ary abo HITpaTy SIK €IMHUM aKLENTOPOM eNIEKTPOHIB (KOHTPOB). Y
cepezioBuIIe 0e3 KIIITHH BHOCHIIN HOHU Cyib(dary Ta/abo HiTpary Ta J0CIiIKyBaIN
ixne Bignosnenns. Jlo cepenosuma 3 NaNO, nomasamu nuctein (0,2 r/m). Jlo
cepenopuil 3 NaNO, a6o Na,SO,x10H,0 Ta NaNO, ne snocumu NH,CL. Ilicns
2,4, 6,8 ta 10 1i6 pocTy BU3HaYanu 0iOMacy Ta BMIiCT HOHIB CYIb(ary, TiaporeH
cynbdiny, HITpary Ta amoHil0 B KynbrypanbHiid piauai (I'ynse ta in., 2014).
biomacy Bu3Hayamu TypOinMMeTpUUHUM METOIOM, KoHIeHTpauito SO, Ta HS —
cnekrpodoromerpuunum MetonoM (I'yase Ta in., 2014). Bmict NO,  ta NH,*
y KyIbTYpajbHId piJMHI BUMIpPIOBaJM 3 BUKOPUCTAHHSM HOHOCEIEKTHBHUX
esleKTpoaiB HoHomipom “I-160Mi”.

3a BHecenns y cepenopuine SO, ta NO, Giomaca mramis Oyna y 1,1 pasu
BULIOHO, HiX Y cepezioBuii 3 NaNO,, IpoTe HE3HAYHO HUKUOIO, HiXK Y CEPEOBHIIT
3NaSO, x 10H,0. Y cepenopuri 3 SO,” Ta NO,” edeKTHBHICTb BiJHOBIEHH: HOHIB
cyab(ary 3HmwKyBanacs y 2,2-2,8 pasu, a piBeHb IpofyKyBaHHs Oakrepismu H S
3HIKYBaBCa y 2,3-2,5 pasu, MopiBHsHO i3 cepenopuiem jure 3 NaSO,x10H,0. ¥V
cepenopui 3 SO,” TaNO,” e)eKTMBHICTb BiTHOBJIEHHS HOHIB HiTpaTy 3HUKYBasIacs
y 1,2—1,4 pa3u, a piBeHb IPOAYKyBaHH: OaKTepisIMHU HOHIB aMOHII0 3HIDKYBaBcs y 1,3
pasu, IopiBHsAHO 3 cepenopumiem e 3 NaNO,. PiBeHb BiiHOBIIEHHS HOHIB HiTpaTy
KJTITHHAMHU y CepeIoBHILI 3 onHakoBuM BMicTom SO,* Ta NO,” mepeBuIIlyBaB piBeHb
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BUKOPUCTaHHS OakTepisMu HoHiB cynbdary y 1,7-2,2 pa3u, MOXIHMBO, y 3B’sI3KY 13
3HAYHO BUIIMM OKHMCHO-BiJIHOBHMM TIOTeHIianoMm sk NO, akientopa eneKTpoHiB
AHaePOOHOTO UXaHHS, HK SO42'. OTxe, BCTAHOBHJIH, 1110 32 YMOB OJJHOUYACHOTO
BHeceHHs y cepezioBuiie SO, ta NO,HiTparpeyKiis 3aiiicHioBanacs 0akTepismMu
inTteHcuBHite. bakrepii pony Desulfovibrio nepcrieKTHBHI Uil BAKOPUCTAHHS Y
TEXHOJOTiAX ounieHHs noBKiwA Big SO,” Ta NO,” K 32 HAABHOCTI y CepeIOBHILI
KOXXHOT'O aKLIENTOpa OKPEMO, TaK 1 3a MPUCYTHOCTI 000X OJHOYACHO.

MaxoBHina O., FopdaTok A.

BIUIMB EHAO®ITHUX I'PUBIB POAY PENICILLIUM HA
CUMBIOTUYHY CUCTEMY «GLYCINE MAX — BRADYRHIZOBIUM
JAPONICUM» TA POCTOBI ITIOKA3HUKHU COI
Incmumym cinvcokozocnooapcvkoi mikpobionoeii ma

azponpomucnogozo eupobnuymea HAAH
eyn. Lllesuenxa, 97, m. Uepnicis, 14035, Ykpaina
e-mail: helenshah@ukr.net

Shakhovnina O., Horbatok A. INFLUENCE OF PENICILLIUM FUNGI ON
THE SYMBIOTIC SYSTEM “GLYCINE MAX — BRADYRHIZOBIUM JAPONI-
CUM” AND SOYBEAN GROWTH PARAMETERS. New strains of Penicillium
endophytic fungi are attributed to the species P, funiculosum Thom, P. variabile Sopp,
P, glauco-lanosum Chalabuda, and P, steckii Zaleski based on their morphological and
cultural characteristics. The positive influence of the studied strains on the symbiotic
parameters of soybeans was shown. A tendency towards an increase in the number of
nodules versus the control in all variants, an increase in the mass of nodules in the vari-
ants when soybean seeds were treated with spores of P. variabile 20173 and P, funicu-
losum 20312 by 28.4 and 36.4%, respectively, an increase in the nitrogenase activity
of nodules by 29.8-38.5% in variants with the use of P, stekii 2204, P. glauco-lanosum
20401, P, variabile 20173 was registered. Inoculation of soybean seeds with spores of
Penicillium endophytic fungi contributed to an increase of the growth parameters of
plants, namely: height — by 4.6-6.2 cm in all variants of the experiment, above-ground
mass of dried plants — by 11.1-19.0% when treated with P, stekii 2204, P. glauco-lano-
sum 20401, P, variabile 20173, mass of dry roots — by 13.2 and 18.4% with P. funiculo-
sum 20312 and P, variabile 20173.

I'pubn-ennoditn pony Penicillium € TIEpCIIEKTHBHIMHU JUTSI BUKOPUCTAHHS Y
CUTBCBKOMY TOCTIONIAPCTBI. 3 BIIMATHX 1 TOBEPXHEBO CTEPUITI30BAHMX KOPEHIB POCIIHH
coi HaMH BHJUIEHO i30J1TH TPUOIB Ta ineHTH(iKoBaHO iX sk P funiculosum Thom,
P, variabile Sopp, P. glauco-lanosum Chalabuda, P. steckii Zaleski. Brums mrramis
TIEHIIWITIB Ha cuMOioTHUHY cucteMy «Glycine max — Bradyrhizobium japonicumy
BHBYAJIM 32 YMOB BETETAL[IHOTO IOCHITY it 4ac (ha3u IBITIHHS pociiH. byimb0o4koBi
Gaxrepii col MICTHIIHCS y NOCTaTHI KUIBKOCTI Y J€PHOBO-MII30JIMCTOMY IPYHTI,
SIKUH OyJ7I0 BUKOPHCTAHO JUTSI TIPOBEZICHHS JA0CIiTy. ToMy HaciHHS cOi iHOKYJTIOBAJIH
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JIMIIIE CHOpPaMK JIOCTIDKYBaHUX TpuOiB. ITokasaHO TEHICHINIO 10 30UTHIICHHS
KUTBKOCTI Oy Ib00YOK Ha KOPEHSIX 1HOKYJIBOBAHMX POCIMH. Y BapiaHTax 3 0OpOOKO0
Hacinus criopamu P, funiculosum 20312 ta P. variabile 20173 3adikcoBaHO HAMBHIII
nokasHuky — 20 1 18 o1, Ha OHY POCIMHY BIIIOBIAHO TPOTH 15 01, y KOHTPOJIEHOMY
BapianTi. Maca Oynp0040K y 3a3HAYCHUX BapiaHTaX JOCTOBIPHO 30LIbIIyBajacs Ha
36,4 ta 28,4 %, nopiBHsiHO3 KoHTposieM. HitporeHasna axrusnicts (HA) Oyap00u0k
JIOCTOBIPHO Mi/IBHIIyBaiacs 3a Bukopuctanus P stekii 2204 wa 29,8 %, P. glauco-
lanosum 20401 — 37,9 %, P. variabile 20173 — 38,5 %. Y BapiaHTi 3 00pOOKOIO HACIHHS
coi P funiculosum 20312 BigmiTii TeHAeHLiro a0 migpumeHHs HA Oyib004ok.
®iToropMoHu 3MiHCHIOIOT NPsMUL a00 OTMOCEPEIKOBaHMK BIUIMB HAa HOMYJLSILUIO 1
cumbioTHYHY azoTdikcariro 6060Bux pocinH (Kowb, [pumtyk, 2015). [ist ek30reHHUX
PEryasTopiB pocTy Ha CHMOIOTHYHY CHCTEMY MOKe OyTH Jyke BiuyTHO. Ek3oreHHe
3aCTOCYBaHHs IMTOKiHIHIBIIiIBHIIYe HA y Oynb0o4Kkax HaBCiX eTanax iXHbOro pO3BUTKY
(Fatima et al., 2008). Pe3ynbsTaTy BUBYCHHSI BIIACTUBOCTEH HOBHX IITaMIB MECHIIMITIB-
eHI0(ITIB cOI IMOKa3amy iXHIO 3[aTHICTb /IO MPOXYKYBaHHS PICTCTHMYIFOBAJIbHUX
peuoBun (Koo 3i criBasr., 2022). SIkicHuii Ta KUTbKICHHI CKIIa]| (hiTOTOPMOHIB,
YTBOPIOBAaHHUX JIOCII/DKYBAHUMH ILTAMaMHM, MOTpeOye JETaIbHOIO BHBYEHHS, aje
3acikcoBaHe HAMU ITiJBUIIICHHS] CAMOIOTHYHHMX ITOKAa3HUKIB COT HMOBIPHO 00yMOBIICHE
came ixHpow ni€ro. IIpo BIUIMB PICTCTUMYJIOBAIBHUX PEYOBUH CBITYHTH TaKOXK
iZIBUIIEHHS] POCTOBHX MMOKAa3HUKIB IHOKY/JIBOBAaHHX POCIMH coi. Bci nocmimkyBani
IITaM{ TICHILWIB CHPHSUIM JIOCTOBIPHOMY MiJBUIIEHHIO BHUCOTH IHOKYJIBOBAHHX
pociuH. Pi3HHII MK KOHTPOJIBHUMU Ta iHOKYJIbOBaHUMH POCIIMHAaMH Oylia TIOMiTHA
BKe mounHaroun 3 14-oi mo0u i 30epiranacs Hapam. Ha MomeHT 3aBepiueHHS
BEreTaliiiHOro Jociixy BHUcoTa pociuH craHoBuia 49,8-51,4 cm mporu 45,2 cMm y
KOHTPOJILHOMY BapiaHTi. Haj3eMHa Maca BHCYIIEHHMX POCIMH 32 MEPeNOCiBHOL
00pobku P, stekii 2204, P glauco-lanosum 20401, P. variabile 20173 noctoBipHO
migsuityBanacst Ha 11,1-19,0 %. JloctoBipHe 30iNblIECHHS MacH CyXOi PEUOBHHHU
KOpeHiB OyI10 3aikcoBaHO y BapiaHTax 3 00poOKoro HaciHHs coi P._funiculosum 20312
ta P, variabile 20173 i cranosio BignosiaHo 13,2 Ta 18,4 %. Omxke, eHnoditHi rpudn
pony Penicillium, BusiineHi 3 KOpeHIB €O, HO3UTHBHO BILIMBAIOTH Ha (DYHKIIIOHYBaHHS
cumbiotyHoi cuctemu «Glycine max — Bradyrhizobium japonicum» Ta pocToBi
TMOKa3HUKH POCJIMH COI.

IMumonuyk T., Mopo3s O., AABopcbka I'., T'natym C.

BIIJIMB CITOJIYK ®JIYOPY, BPOMY TA XJIOPY HA
OKMCHEHHA CYHB@II{—ﬁOHIB 3EJIEHMMU TA ITYPITYPOBUMUA
CIPKOBAKTEPISIMHA
Jlvsiscokutl nayionansHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: tanya.shimonchuk@ukr.net

Shymonchuk T., Moroz O., Yavorska H., Hnatush S. THE INFLU-
ENCE OF FLUORINE, BROMINE AND CHLORINE COMPOUNDS ON
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THE OXIDATION OF SULFIDE IONS BY GREEN AND PURPLE SULFUR
BACTERIA. Sodium fluoride, potassium bromide and sodium chloride in the Van
Niel medium at concentrations 2.0-4.0 times different from the maximum permissible
concentration affect the biomass accumulation, inhibit the sulfide ions oxidation and
the sulfate ions production by bacteria Chlorobium limicola IMB K-8, Lamprocystis
sp.Ya-2003 and Thiocapsa sp. Ya-2003.

lgporeHn cynbdin € TOKCHYHMM Ta KaHIEPOTCHHHUM [UI JKHBUX
OpraHi3MiB, CIIPHYMHSE 3aXBOPIOBAHHS ANXAIBHOI, CEPIEBO-CYIMHHOI CHCTEM
Ta Tpu3BoAMTH A0 orpyenHs ([amymka Tta iH., 2007). ®ortorpodHi cipkoBi
OakTepii — IIe BelHWKa Tpyna I'paMHETaTUBHUX MIKpOOpPTaHi3MiB, SKi MO)XKHA
BHILIMTH 5K 3 CONOHHX, TaK i MpicHUX BogoiM, Oaratux Ha H,S (Tarabas et al.,
2017). Lli 6akTepii OUMIIYIOTh BOXOWMH BiJl TOKCHYHUX CyNb(iaiB Ta HITPUTIB,
BHKOPHUCTOBYIOUH iX SIK TOHOPH EIEKTPOHIB aHOKCHT'eHHOTO poTocunTesy (Dahl,
2017; Moroz et al., 2021). OaHak, BIUIHB TaJOTCHIIIB, IO MOTPAIUIIOTH Y
JOBKIJUTSI BHACKIIOK aHTPOIIOTEHHOT MisIIBHOCTI, Ha BIACTUBOCTI (POTOTPOdHIX
Oakrepiii € HemocTarHhO nociimkeHuM (Mopo3 Ta iH., 2023). Mertoro mi€i
pobotn Oyno mocmizmutu BB NaF, KBr ta NaCl na pict, okucaenus HS,
HarpomakeHHs SO, > 3eJIeHUMH Ta Iy pIy POBUMH CipKOOAKTEPiAMH, BUIIJIEHUMH
3 o3epa SIBOpiBCHKE, a TAKO)K BUBYUTH HArpOMa/KEHHs BHYTPIIIHbOKITI THHHUX
BYTJICBO/IB 3€JICHUMH CipKOOAKTEPIsIMU.

Bakrepii Chlorobium limicola IMB K-8, Lamprocystis sp. Ya-2003 ta
Thiocapsa sp. Ya-2003 kynsruByBanu Brpoaosx 10 nid y cepenosumti Ban Hins
3 Na,Sx9H,0 (4,167 mM) ta neopraniunnmu 3a0pyanosadamu: NaF, KBr a6o
NaCl, 3a Ge3kucHEBHX YMOB, Temneparypu 28 °C 1 OCBITICHHS, IHTEHCUBHICTIO
150—200 nx mns mypmypoBux cipkobakrepiid Ta 40 mk mia 3emeHux (I'ymsb
Ta iH., 2014). I'yctuna 3aciBy ctanoBmia 0,2 r/1. 3a0pyIHUKH TOJaBald 10
CepeloBHINa 3a TpaHUYHO nomyctuMux KoHueHTpadiit ([IK) fioHiB Qmyopumy,
OpoMiny Ta xyopuny, mo cranoBisTs 0,0789, 0,0025 Ta 9,859 MM, BiamoBimHO,
Ta 3a KOHIEHTpalii, ski BiapizusoTees Bix [JIK y 0,5; 2,0; 3,0; 4,0 pa3u.
SIK KOHTpOJNb BHKOPHCTOBYBaJIM cepenoBuine 0Oe3 3abpynHroBadiB. biomacy
OakTepiit BU3HA4YaIU TypOiMMETPUIHUM METO/IOM, KoHIeHTpanii HS Ta SO,y
KYIBTypalbHil pinuHi — criekTpodoroMeTpuaHuM MetoroM (['ym3s Ta iH., 2014).
BMicT m1oko3u Ta mIiKoreHy BU3Ha4anu y 0e3KITHHHNX ekcTpakTax C. limicola
IMB K-8 ¢epmeHTaTHBHUM METOAOM 3a JOTIOMOTOI aHATITUIHOTO Habopy
“Jliarmok-2” (F'onuap, 1998).

Hocmimkeno, 1m0 31 30UTbIIEHHSAM  KOHICHTpamii  3a0pyTHUKIB
y cepemoBumi OioMaca, e(EeKTHBHICTh OKHCHEHHS Oakrepismu HS  Ta
Harpomamkenns  SO,” sHwKyBanuch. HaiiGinem HeraTwBHMH BIIMB Ha
HaKOMMUEHHS OakTepisimu OiomMacn Manu 3a0pyOHHKH, KOHIICHTpALis SKUX
nepesuinyBaia ['JIK y 4,0 pa3u. HaiiGinpire iHriOyBaHHA pOCTy yCiX OakTepiid
crnoctepiranu y cepenosutii 3 NaCl. Tak, 0iomaca C. limicola 3uu3unace y 2,37
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pasu, Lamprocystis sp. —y 2,63 pasu, a Thiocapsa sp. —y 2,58 pa3u, MOpiBHIHO 3
KoHTpoJsieM. HaiiOinbiie npurHiueHHs okucHeHHs Gakrepismu HS- BinOyBanock
3a By KBr. EextruBHicTh OkrcHeHHs HS- 3HMmKyBanace Ha 56,85%, 43,96%
ta 46,34%, BIIIOBITHO, MOPIBHAHO 3 KOHTpoJeM. CXOXHUH BIUTHB TaJOTreHIiB
crocrepiramu i Ha HarpomapkeHHs Oaxrtepismu SO,>. Yci Tpu 3a0pynHHKH
CTHMYITIIOIOTh HAarpOMapKCHHSI BHYTPINIHBbOKIITHHHUX ByrieBoaiB C. limicola
IMB K-8. Haiikparie 3MiHH BMICTy TJIFOKO3H Ta IJIIKOTEHY B KIIITHHAX OaKTepiid
mpocTexxyroTbes 3a BBy NaCl. Tak, 3a KOHIEHTparil WOHIB XJIOpUAy Y
cepemoBui, 6imemoi Big [JK y 4,0 pa3u, koHIIEHTpaIlisl TIIKOTeHY B KIITHHAX
3pocna y 2,21 pa3u, a IIOK03u — y 2,26 pa3u, HOpiBHAHO 3 KoHTponeM. OTxe,
TaJIOTeHIIN 3a KOHIIEHTpaIliil y cepenoBuii, Binminaux Bix [JIK y 2,0-4,0 pasu,
1HriOyI0Th HarpoMaKeHHs Oakrepismu OiomacH, okucHeHHs HS™ 1 yTBopeHHs
SO,*, ane CTUMYJIIOIOTh CHHTE3 BHYTPIlIHLOKITITHHHUX ByrneBoni C. limicola
IMB K-8.

Andriushchenko O., Strashnova 1.
BIOCOMPATIBILITY OF SEA AND SOIL
MICROORGANISMS ACTIVE AGAINST FUSARIUM FUNGI

Odesa National University 1. I. Mechnikova
Dvoryanska str., 2, Odesa, 65082, Ukraine
e-mail: andriuschenko2016(@gmail.com

Currently, the problem of the development and commercial introduction
of targeted biological preparations, which make it possible to control the
development and spread of plant-pathogenic microorganisms, in particular
fungi of the genus Fusarium, the evolution of the harmfulness of which has
been repeatedly highlighted in a number of scientific studies, remains relevant
(Askun, 2018; Ekwomadu et al., 2023).

This is promising to develop biological methods for the control of
fusarium, in particular, using different groups of microorganisms that are
isolated from different biotopes - soil, sea, plant surface, etc. The combination of
microorganisms with different physiological and biochemical properties and the
ability to form a wide range of biologically active compounds in one preparation
will make it possible to control the adaptive mechanisms inherent in Fusarium
and to control their spread both in the soil and on the surface of plants.

The aim of this study was to investigate the biocompatibility of sea and soil
microorganism strains that are active antagonists of fungi of the genus Fusarium.

As a result of previously conducted research, strains of microorganisms
that showed high antagonistic activity against fungi of the genus Fusarium,
isolated from affected barley and wheat plants in the phase of milk ripeness,
were selected (Andriuschenko et al., 2023; Strashnova et al., 2023).Among the
selected: 3 strains of actinobacteria of the genus Streptomyces isolated from
biofoulings of concrete and mussel shells collected in the Odesa Bay of the Black
Sea, 4 strains of bacteria of the genus Bacillus, 2 of which were isolated from
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bottom sediments of the Black Sea, and 2 — from soil and 4 strains micromycetes
of the Trichoderma genus isolated from wheat and barley samples.

The biocompatibility of the selected strains was determined by the agar
block method, pre-cultivating at 28 °C strains of actinobacteria on Gauze 2-agar
medium for 12 days, bacilli - on MPA for 2 days, trichoderm - on Sabouraud-agar
medium with glucose for 4 days. All variants of the experiment were carried out
in triplicate. The results were taken into account after 10 days of incubation at
28 °C, measuring the radius of zones of no growth of the studied cultures.

As a result of the research, 5 strains (Streptomyces spp. Myt7ch and
Myt7b, Bacillus sp. 200, Trichoderma viride LBX-174 and Trichoderma
harzianum LBX-181) were selected, which almost didn’t inhibit each other’s
growth. Strains of Streptomyces spp. Myt7ch and Myt7b are mutually neutral,
under the action of their metabolites of the absence zone of growth of Bacillus
sp. 200 were determined within 2.3+0.02 mm, strains of the genus Trichoderma -
from 2.24+0.02 mm (under the influence of Streptomyces sp. Myt7ch) to 2.5+0.02
mm (under the influence of Streptomyces sp. Myt7b). The strain Bacillus sp.
200 didn’t suppress the growth of trichoderms, and the zones of no growth of
streptomycetes under its influence didn’t exceed 3.0£0.01 mm. The sizes of the
zones of no growth of Streptomyces spp. Myt7ch and Myt7b under the influence
of T. viride LBX-174 were determined within 2.2+0.02 mm, under the influence
of T harzianum LBX-182 — 4.0£0.02 mm. The strain Bacillus sp. 200 was
even more resistant to trichoderm metabolites and the zones of absence of its
growth didn’t exceed 2.0+0.01 mm. The analysis of the obtained results showed
the possibility of creating 4 variants for combining the selected strains in one
combination:

1) Streptomyces sp. Myt7b + T. viride LBX-174 + Bacillus sp. 200;

2) Streptomyces sp. Mytich + T. harzianum LBX-181 + Bacillus sp. 200;

3) Streptomyces sp. Myt7b + T. harzianum LBX-181 + Bacillus sp. 200;

4) Streptomyces sp. Mytich + T. viride LBX-174 + Bacillus sp. 200.

Thus, to conduct further research necessary for the creation of a polystrain
preparation against fusarium, 4 variants of combinations based on strains of
Streptomyces spp. Myt7ch and Myt7b, Bacillus sp. 200, T. viride LBX-174 and
T. harzianum LBX-181 were created.

Berezovska M.!, Andrianova T.!?
STUDY OF ASPERGILLUS NIGER RESISTANCE TO ISOPRENOIDS

!National Aviation University
Lubomyra Husara, 1, Kyiv, 03058, Ukraine
’M.G. Kholodny Institute of Botany NAS of Ukraine
Tereshchenkivska, 2, Kyiv, 01004, Ukraine
e-mail: andrianova.tetiana@gmail.com

Isoprenoids constitute one of the largest groups of natural compounds
with important physiological role as secondary metabolites and composed of
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several C, isoprene units. Isoprene (2-methyl-1,3-butadiene) is a branched-
chain unsaturated hydrocarbon that can have one or more functional hydroxyl
and carbonyl chemical groups attached to it. Combinations of isoprene units
without heteroatoms (C,H,) = form terpenes by followed head-to-tail model.
Terpenes (pinene, myrcene, limonene, terpinene, p-cymene) are characterized as
compounds with the simple hydrocarbon structures, while terpenoids (oxygen-
containing hydrocarbons, represented by menthol, artemisin, carvone, citral,
thymole) are defined as modified terpenes which have different functional and
oxidized methyl groups at various positions (Ludwiczuk et al., 2017; Masyita et
al., 2022). Present in plants terpenoids and terpenes, as components of essential
oils, have antimicrobial effects on different pathogens like bacteria and fungi
of the genus Candida, demonstrate general notable antifungal action and can
provide pest repellent properties (Eslahi et al., 2018).

The aim of the study was to analyze supposed inhibitory effect of common
essential oils on the fungi, especially Aspergillus niger, in the cosmetic cream.
Preliminary observations enabled to hypothesize the other impact, when the
fungus A. niger was capable to biodegrade a cyclic monoterpene D-limonene
(C,,H,,) which is the main component of citrus peel oil, well presented in pine
essential oil and is identified in extracts of numerous plants. Such resistance
may increase the threat of contamination by A. niger various cosmetic products
with these essential oils in the composition. Fungi were cultivated in Petri dishes
on the Czapek-Dox agar with mixture of Pinus sylvestris and Citrus limon
essential oils in concentration 5%, or with separate components of P. sylvestris
and C. limon essential oils in concentration 3%. Control plates with agar medium
had not essential oils. All test variants of cultural media were inoculated with
standardized strain UNCSM-064 of 4. niger and incubated at a temperature 25°C
for 5, 10 and 15 days.

Separate application of P. sylvestris and C. limon essential oils in cultural
media stimulated mycelium growth of 4. niger strain. Observed fungal colonies
were up to 7.8 mm, 30 mm, 50 mm diam. on day 5, 10, 15 of cultivation,
accordingly, on the medium with C. limon essential oil. It was slightly other
growth dynamics on the medium with P. sylvestris, when fungal colonies were
up to 14 mm, 27 mm, 41 mm diam. on day 5, 10, 15 of cultivation, accordingly.
The rapid growth of 4. niger was also observed on the Czapek-Dox agar with 5%
composition of essential oils. Mixture of citrus peel and pine essential oils did
not show distinct inhibitory or antifungal effects of terpenoids.

Fungi are involved in hydrocarbon metabolism by three different
enzymatic, evolutionary developed, modes: partial hydrocarbons conversion,
complete degradation in the presence of other specific substrate, direct
independent hydrocarbons transformation for receiving energy and soil source
of carbon for the growth. Cytochrome P450 enzyme system of endoplasmic
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reticulum responsible for complex hydrocarbons transformation in the cells
of A. niger. Presented study supports previous assumption that P450 enzyme
system is capable to cleave some terpenoids and is involved in the conversion of
D-limonene to a terpineol (Duetz et al., 2003). High level of organic carbon in
A. niger quite possible originate from D-limonene conversion, thus the terpenoid
does not inhibit the fungus growth but supports it. The ability of fungi to
metabolize aromatic hydrocarbons may be attributed to one or more evolutionary
events that helped to acquire or activate specific enzymes. Further examination
of fungal species associated with aromatic degradation of isoprenoids may reveal
specific patterns.

Hubaryk V., Bunyak V., Zinchuk D., Komplikevych S.,
Maslovska O., Hnatush S.

GROWTH OF BACTERIA ISOLATED FROM THE ENDOSPHERE OF
COLOBANTHUS QUITENSIS UNDER THE INFLUENCE OF SODIUM
CHLORIDE AND HEAVY METAL COMPOUNDS
Ivan Franko National University of Lviv
4, Hrushevskogo str., Lviv, 79005, Ukraine
valentyn.hubaryk@lnu.edu.ua

Colobanthus quitensis is one of the only two species of the Magnoliophyta
that inhabit the Antarctic continent. The mechanisms of adaptation of Antarctic
plants to the influence of Antarctic environmental factors have not been elucidated.
There is an assumption that the survival of Antarctic plants is facilitated by
microbiome of the rhizosphere, rhizoplane and endosphere. Crop growing cycles
in the temperate climate zone of the Northern Hemisphere usually begin in early
spring or even late winter. This period is characterized by low temperatures and
periodic frosts, which negatively affect the growth of mesophilic soil bacteria
or biofertilizers, as the activity is low under these conditions, psychrophilic
Antarctic microorganisms are an alternative to mesophilic strains in the temperate
climate zone.

The work aimed to investigate the growth of bacteria isolated from the
endosphere and phyllosphere of C. quitensis under the influence of sodium
chloride, ferric (II) sulfate, and manganese (II) chloride.

In the work, 29 isolates from the root endosphere and 7 isolates from the
phyllosphere of C. quitensis were studied. To study the growth of bacterial isolates
under the influence of NaCl and heavy metal salts diluted 10 times tryptone-soy
agar (TSA, Merck, Millipore) was used as these isolates are oligotrophic. NaCl
was added to the medium at concentrations of 2.0; 2.5; 5.0; 7.5; 10.0; and 20.0 %.
MnCl.x4H>0 was added at concentrations 1.0; 5.0; 7.5; 10.0; 15.0; 20.0 mM.
FeS04x7H20 was added at concentrations 0.5; 2.0; 7.5; 10.0; 15.0; 20.0 mM.
Diluted 10 times TSA without NaCl and heavy metal compounds was used as a
control. Bacteria were grown at a temperature of 18+2 °C for 7-10 days.
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31 edospheric isolates of C. quitensis are moderate halophiles: 17 isolates
grew in a medium containing 5.0 % NaCl, isolates DR308, DR315, DL359
formed colonies on a medium with 10.0 % NaCl, isolate DL311 grew under
the influence of 15.0 % NaCl. Five isolates (DL303, DR321, DR377, DR382,
DR383) did not grow in the medium with investigated concentrations of NaCl.

18 endospheric isolates of C. quitensis did not grow under the influence
of MnCl2x4H-0 in concentration above 2.0 mM. Another nine isolates (DR323,
DR367, DR372, DR364, DL311, DK312, DL303, DR315, DR377) did not grow
above 5.0 mM. Isolates DR366, DR320, DR317 grow under the influence of
MnClx4H20 at a concentration of 15.0 mM. Isolates D379, DR362, DR324,
DR361, DR378, DR371 grow at concentration of 20.0 mM MnCl.x4H:O in the
medium.

32 isolates grow on the medium with FeSO.x7H-0 at concentration of 2.0
mM. Isolate DR321 grow under the influence of 7.5 mM of FeSO4x7H-0, forming
a brown pigment. Isolate DR320 grow under the influence of FeSO4x7H-0 at a
concentration of 10.0 mM, and DL379 and DL359 — at 20.0 mM.

Thus, in this study, the growth of microorganisms in the endosphere of
C. quitensis was investigated in stressful conditions. Among the tested isolates,
three isolates were resistant to 10.0 % NaCl, one isolate was resistant to 15.0 %
NaCl. Six isolates of the endosphere of C. quitensis grew under the influence
of 20.0 mM MnCl.x4H20, two isolates grew under the influence of 20.0 mM
FeS04x7H-0.

The work was carried out within the framework of the State Targeted
Scientific and Technical Programme of Research in the Antarctic for 2011-2023.
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The emergence of antibiotic resistance among bacterial pathogens is
a major challenge for public health and agriculture (Munita and Arias, 2016;
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Larsson and Flach, 2022). In aquaculture, the emergence of antibiotic-resistant
fish pathogens necessitates the search for alternative antimicrobial agents to
sustainably maintain fish health and productivity (Gupta and Kumar, 2022; Fu
et al., 2022). Natural products derived from plants have attracted attention as
potential sources of novel antibacterial compounds due to their diverse chemical
composition and historical use in traditional medicine (Veeresham, 2012; Vaou
et al., 2021). The identification of plant-derived compounds with antibacterial
activity against fish pathogens holds great promise for the development of novel
therapeutics and prophylactic measures, ultimately improving the health and
welfare of farmed fish and promoting the sustainability of aquaculture practices
(Bandeira Junior et al., 2018; Setiaji et al., 2020; Guebebia et al., 2023).

Among the plant species of interest, the genus Ficus (Moraceae) comprises
a diverse group of trees and shrubs known for their pharmacological properties
(Salehi etal., 2021; Ashrafet al., 2021). Several Ficus species have been reported
to have antimicrobial activity against a wide range of pathogens, including
bacteria (Salem et al., 2013; Pe¢kala-Safinska et al., 2021). In particular, the
leaves of Ficus species contain bioactive compounds with potential antibacterial
activity, making them promising candidates for further investigation (Kuete et
al., 2008; Salem et al., 2013).The identification of plant-based alternatives to
conventional antibiotics holds great promise for sustainable disease management
in aquaculture. Ficus leaf extracts offer a natural, environmentally friendly
approach to controlling bacterial infections in farmed fish while minimising the
risks associated with antibiotic resistance.

Serratia liquefaciens, a Gram-negative bacterium, is recognised as an
important fish pathogen responsible for causing infections in various aquatic
species (Mahlen, 2011; Remuzgo-Martinez et al., 2015; Yazgan et al., 2019).
The increasing prevalence of S. liguefaciens in aquaculture highlights the need
for effective control measures to reduce its impact on fish health and production.
In this study, we aim to evaluate the antibacterial activity of leaf extracts from
different Ficus species against the fish pathogen S. liquefaciens. By using
microbiological assays, we aim to evaluate the potential of Ficus leaf extracts
as alternative antimicrobial agents for the management of bacterial infections in
aquaculture.

The leaves of F. aspera G. Forst., F. barteri Sprague, F. benghalensis
L., F benjamina L., F. binnendijkii (Miq.) Miq., F. carica L., F. craterostoma
Warb. ex Mildbr. & Burret, F. cyathistipula Warb., F. deltoidea Jack, F. drupacea
Thunb., F. elastica Roxb. ex Hornem., F. erecta Thunb., F. formosana Maxim.,
F. hederacea Roxb., F. hispida L.f., F. johannis subsp. afghanistanica (Warb.)
Browicz, F. lingua Warb. ex De Wild. & T.Durand, F. luschnathiana Miq., F.
lyrata Warb., F. lyrata ‘Bambino’, F. macrophylla Pers., F. malayana C.C.Berg
& Chantaras., F. microcarpa L.f., F. mucuso Welw. ex Ficalho, F. natalensis
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Hochst., F. natalensis Hochst. subsp. leprieurii (Miq.) C.C. Berg, F. petiolaris
Kunth, F. platypoda A. Cunn. ex Miq., F. pumila L., F. religiosa L., F. retusa L.,
F rubiginosa Desf. ex Vent., F. sagittata Vahl, F. sarmentosa var. henryi (King ex
D.Oliv.) Corner, F. septica Burm. f., F. sur Forssk., F. sycomorus L., F. tinctoria
G.Forst., F. vasta Forssk., F. villosa Blume, F. virens Aiton plants were collected
in M.M. Gryshko National Botanic Garden (NBG, Kyiv, Ukraine) and Botanic
Garden of Ivan Franko Lviv National University (Lviv, Ukraine).

The sampled leaves of different Ficus species were placed in properly
labelled paper bags and transported to the laboratory. The fresh leaves were then
washed, weighed, crushed and homogenised in 96% ethanol (at a ratio of 1:9,
w/w) at room temperature and centrifuged at 3,000 g for 5 min. The supernatants
were stored at -20°C in bottles protected with laminated paper until required for
antimicrobial studies.

Bacteria were isolated both from apparently healthy rainbow trout
(Oncorhynchus mykiss Walbaum) and from individuals showing clinical signs
of the diseases, according to the procedure developed at the Department of Fish
Diseases of the National Veterinary Research Institute in Poland (P¢kala et al.,
2015). S. liquefaciens isolates were used in our studies. The collected bacteria
were characterised morphologically, physiologically and biochemically using
conventional methods (Austin and Austin, 2016). All isolates were preliminarily
identified using the API system (bioMérieux, France) according to the
manufacturer’s instructions, except for the incubation temperature, which was
27 £ 2°C. The results were interpreted using the “apiweb” system (bioMérieux).
To confirm the correctness of the biochemical identification, sequencing was
performed according to the previously described procedures (Pgkala et al., 2015).

The susceptibility of bacteria to selected plant extracts was determined
by the disc diffusion method (Bauer et al., 1966), a standard procedure
for the susceptibility testing of bacterial isolates, adapted according to the
recommendations of the Clinical and Laboratory Standards Institute (CLSI
2006, 2014), with some of our modifications. Each inoculum of specific bacterial
species was cultured on Mueller-Hinton agar at a density of 0.5 McFarland. After
inoculation of bacteria, a maximum of 5 wells per Petri dish, each 6 mm in
diameter, were cut into the medium and plant extracts were added. The dishes
were incubated for 24 h at 28 + 2°C and the inhibition zones were measured
for each well. Eight replicates were tested for each extract. The dishes were
observed and photographed. The diameters of the zones were determined and
averaged. Ethanol (96% strength, POCH, Poland), as used for the preparation of
the extracts, was also used as a negative control for the microbiological study.

Statistical analysis of the data obtained was performed using the mean +
standard error of the mean (S.E.M.). All variables were randomised according
to the phytochemical activity of the extracts tested. To assign susceptibility or
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resistance of bacteria to the tested extracts, the inhibition zone diameters (IZD)
of the susceptibility test results were categorised as sensitive (susceptible),
intermediate or resistant according to the following criteria: Susceptible (S) > 15
mm, Intermediate (I) = 10-15 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).

From the results of the disc diffusion screening, extracts from the leaves
of different Ficus species clearly possess antibacterial properties against four
bacterial strains tested. The 6 most effective plants, producing at least a zone of
inhibition greater than 15 mm against S. liquefaciens, were F. lingua (20.75 + 1.41
mm), F. erecta (17.75 £ 0.94 mm), F. rubiginosa (17.25 = 0.67 mm), F. tinctoria
(15.25 £0.86 mm), F. sur (15.19 £ 0.65 mm) and F. aspera (15.13 = 1.33 mm).
The data also indicated that the 12 extracts had an intermediate level of activity
against the S. liquefaciens strain tested. The remaining 22 plants (out of 40 plants)
showed the lowest antibacterial activity against S. liquefaciens strain. Ethanol,
used as a negative control, showed a minimum inhibition zone (8.86 = 0.40 mm).
In our study, forty plant extracts from mature leaves of different Ficus species
extracted in ethanol were used to test the growth of S. liquefaciens. Six different
extracts from leaves of F. lingua, F. erecta, F. rubiginosa, F. tinctoria, F. sur and
F. aspera showed a high degree of growth inhibition against S. liquefaciens with
IZD greater than 15 mm. The highest value of IZD was recorded for F. lingua
extract (20.75 £ 1.41) mm. The highest antibacterial activity among the tested
Ficus species in a group with IZD from 10 to 15 mm (intermediate susceptibility)
was shown by plant extracts of F. hederacea (14.63 £ 0.80 mm), F. barteri (14.38
+ 0.63 mm) and F. virens (14.25 £ 0.77 mm). The S. liguefaciens strain was
resistant to twenty-two tested species of the genus Ficus.

The evaluation of leaf extracts from different Ficus (Moraceae) species
against the fish pathogen S. liquefaciens provides valuable insights into their
potential as alternative antibacterial agents in aquaculture. Our results show
varying degrees of antibacterial activity of Ficus leaf extracts against S.
liquefaciens. These results highlight the potential of Ficus species as a source
of novel antimicrobial compounds relevant to aquaculture. The diverse chemical
composition of Ficus leaves is likely to contribute to their antibacterial properties.
Bioassay-guided fractionation and identification of active constituents may
reveal novel compounds with potent antibacterial activity against fish pathogens.

Further research is warranted to elucidate the mechanisms of action
underlying the antibacterial activity of Ficus leaf extracts. In-depth studies on the
safety, efficacy and mode of action of the active compounds will be essential for
their development into practical antimicrobial agents for use in aquaculture. The
incorporation of Ficus leaf extracts into aquaculture practices may require further
optimisation and standardisation of extraction methods, as well as assessment
of their compatibility with existing management strategies and environmental
considerations.
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The study was part of the statutory activity of the National Veterinary
Research Institute in Putawy and Institute of Biology, Pomeranian University in
Stupsk (Poland).
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PHYTOTOXICITY OF MICROMYCETES ISOLATED
FROM THE RHIZOSPHERE OF ISOGENIC WHEAT LINES
V.N. Karazin National University of Kharkiv, Ukraine
St. Maidan Svobody, 4, Kharkiv, 61000, Ukraine
e-mail: zhadan2021b125@student.karazin.ua

Studying the diversity of the mycobiome and the relationship between
microorganisms and agricultural plants is an important aspect of modern
agriculture. The study of the mechanisms of interaction between plants and
micromycetes will allow to assess the potential negative impact of pathogenic
micromycetes on yields, to develop new methods of controlling plant diseases
and to select wheat varieties with higher resistance to phytopathogens, which
will contribute to improving wheat cultivation practices and ensuring food
security (Beznosko, 2022; Beznosko, 2021; Pohorila, 2019). In the research
a comprehensive study of the phytotoxicity of micromycetes occurring in the
rhizosphere of wheat was conducted. We studied the phytotoxicity of micromycete
isolates that were most often found in the rhizosphere of soft winter wheat lines
isogenic for Vrn genes. Micromycetes were isolated from the rhizosphere of
Triticum aestivum L. plants with one of the dominant alleles in the genotype:
Vin—Ala, Vrn—Bla, Vrn—D1a (Afshari-Behbahanizadeh, 2024).

To evaluate the general phytotoxicity of micromycete isolates that were
most often found in the rhizosphere of wheat, a widely used biotest method
with watercress seeds was used. We also studied the influence of culture fluid
of micromycetes isolates on germination energy and morphometric indicators
of seedlings T. aestivum, and the ability of micromycetes to affect not only the
root system of plants was evaluated by the method of bioassays on wheat leaves.
Micromycete isolates that were most often found in the rhizosphere of wheat
of different isogenic lines were used to study phytotoxic properties. Analysis of
the obtained results showed that the greatest phytotoxic effect in relation to the
test plants Lepidum sativum showed isolates of different species of the genus
Fusarium and isolates Aspergillus foetidus.

It is a well-known fact that rhizospheric microorganisms depend on the
amount and composition of plant root secretions, which, in turn, is genetically
determined (Afshari-Behbahanizadeh, 2024). In this regard, the phytotoxic
activity of F. heterosporum isolates isolated from the rhizosphere of wheat of all
three isogenic lines was investigated. It turned out that among different isolates of
E heterosporum, the isolate isolated from the rhizosphere of wheat line Vin-Dlia
showed the highest level of phytotoxic properties: its exometabolites reduced
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the energy of seed germination and negatively affected the morphometric
indicators of wheat seedlings. A bioassay on cuttings of wheat leaves of different
isogenic lines showed that the most significant damage to leaf plates occurred
under the influence of exometabolites of F heterosporum isolates isolated
from the rhizosphere of wheat of the same line. According to the results of
determination of the general resistance of leaf plates of wheat plants to the action
of F. heterosporum exometabolites, the isolate isolated from the rhizosphere of
the Vrn—Bla line showed the least phytotoxic effect. The established effect of
increased phytotoxicity of F. heterosporum isolates in relation to wheat plants of
the same line may be associated with long-term monocultural cultivation in the
conditions of the experimental site.
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Vaskiv O., Stasyk O.V., Stasyk O.G. EFFECT OF COPPER IONS ON
THE PROPERTIES OF OGATEAE POLYMORPHA RECOMBINANT YEAST
STRAIN WITH CONSTITUTIVE ALPHA-SYNUCLEIN EXPRESSION. The
purpose of our work was to evaluate the effect of Cu®" ions on the state and vi-
ability of cells of the recombinant yeast strain Ogataea polymorpha. It has been
shown that high concentrations of copper can cause cytotoxic effects on cells,
contribute to the accumulation of reactive oxygen species and increase the activ-
ity of catalase, but do not cause aggregation of alpha-synuclein in the cells of the
model strain NCYC495/SNCA-GFP.

Anb(ha-CHHYKIIETH - 11e HEBEIMKUH O1JIOK, SIKMH aKTUBHO €KCIPECYETHCS B
MIPECUHANTHYHUX TEPMIHAISIX LEHTpanbHOi HepBoBoi cucremu (Han, D., Zheng,
W., Wang, X., & Chen, Z. 2020) Ta reHeTHYHO 1 HEHPOMATOJNTIYHO MOB)SI3AHUN
3 xBopoboto Ilapkiacona (XII) (Stefanis L. 2012). 3a maTonorigamx ymoB
OiIIOK arperye B oJliroMepH Ta (iOpHITH, YTBOPIOIOYN TOKCHYHI aMiJIoiMOTeHHI
KoH(popmarii, 6araTi Ha B-cKIagdacTi CTPYKTypu. BimbIn paHHI ITOCTiIKEHHS
in Vitro BUSBWIN, IO HAsBHICTP WOHIB PI3HUX METAJB, Cepel AKUX KYyIpPyM,
Yy MIUTIMOJIIPHUX KOHIEHTPAIlIAX, CIPHUSIE YTBOPEHHIO YaCTKOBO 3TOPHYTHX
aMUIoiToreHHNX KoHQopMarii, siki OiIblI CXMIbHI 0 arperauii. (Bisaglia, M.,
& Bubacco, L., 2020). Kynpywm (Cu) - >KUTTE€BO BaXJIUBHUil MiHEepaJl, HCOOX i THHIA
JuLst OaraThox OioyioriyHUX npouecis. Hammuniok abo TOKCHYHICTh KyNIpyMy, SIKi
TIOB)$sI3aHi 3 NaTOTEHE30M TEYiHKOBHX PO3JIa/liB, HEHPOAEereHepaTHBHHUX 3MiH Ta
IHIIMX 3aXBOPIOBaHb, MOKYTh BUHUKATH NP TOPYIICHHI TOMEOCTa3y KYIpyMmy
Ta OKHCIIIOBAJIBHOMY ITOIIKO/PKEHHI KIIITHH, iHIyKoBaHOMY KyripyM. (Gaetke, L.
M., Chow-Johnson, H. S., & Chow, C. K., 2014).

Mertoto pobotu Oyno mocmianté BILB HoHIB Kympymy Ha dizionoriuni
BJIACTUBOCTI 1 JXKUTTE3NATHICTh KIITHH pPEKOMOIHAHTHOTO IITaMy APLKIKIB
Ogataea polymorpha 3 KOHCTUTYTUBHOIO eKcHpeciero anbda-cuaykieiny. s
aHamizy BIUIMBY HoHIB Kynpymy Ha mramu ApDKIKIB Y pOCTOBE MiHEpaJbHE
cepenosumie 3 2 % caxaposu BHOCHWM cinb CuCl, y konnentpamii 100, 250,
350, 500 Ta 750 MxM. AHaii3 >KUTTE3AATHOCTI KIITHH 32 BIUIMBY PI3HHX
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xonuentpauiii CaCl, 3xilicHioBamM 3a JaHUMH IIBUIAKOCTI POCTY MOJIENBHOIO
mramMy Ta MiAPaxyHKOM MEPTBUX KIITHH, BUKOPHCTOBYIOUH (IIyOpeCUEeHTHHH
6apBHuK OpomucTuii eruaii (EtBr) Hakonuyenns aktuBHux gopm OkcureHy B
kiituHax O. polymorpha 3anexHo Bij KoHIeHTpauii ioHiB Kynpymy nerekrysanu
B kiitrHax 3a gonomororo DCFH-DA. BusnaueHHS aKTHMBHOCTI KaTajila3u SIK
(depMeHTa, cyOCTpaToM JUIS SIKOTO € TiPOTeHy NEPOKCHI, BUKOPHUCTOBYBAIN
JUIL MOHITOPHHTY CTaHy CH3WMATHYHOI JIAHKM CHCTEMH AHTHOKCHIAHTHOTO
3axucTy. MetomoM (pIyopeceHTHOI MIKpPOCKOIi JOCHIHKyBald YTBOPCHHS
arperaTiB anb(a-CHHYKIEIHy, KOH IOTOBAHOTO 3i 3elleHHM (hIyOpeCIeHTHIM
611KOM, B KIIITHHAX MOJENBHOTO ITamMy ApiKIKiB O. polymorpha.

VY xoni gocnipkeHHs 0yJI0 BCTAHOBJICHO, 110 301IBIICHHS KOHIICHTPAIIiT
fionis Cu®" y cepemoBHI KyJbTHBYBAHHS YHHWIO MOMITHHHA TOKCHYHHI
epekT Ha KIiTHHA MojaenbHoro mramy NCYC495/SNCA-GFP oco0auBo y
koHueHrpauisx 500 Ta 750 MmxM. 3a monomororo DCFH-DA 6yno BusiBieHo,
mo Bucoka KouueHtpauiss Cu?* B KyJabTypalbHOMY CEPEIOBHIII CHOpHSIA
HakommyeHHIO A®QO B KIITHHAX JPDKIKIB Ta IIBUIICHHIO aKTHBHOCTI
Kartanasu. JlociipKeHHs, IpoBe/ieHe Y BipTyalbHOMY cepenoBuii (in silico),
MATBEPIMIO MOXKIHUBICTh B3a€EMOJIi JIONCHKOTO Oinka anbda-CHHYKICIHY
3 tionamu Cu?'. Tlpote Gymo 3’sicoBaHo, mio ¥Houu Kympymy He BIUTHBAiOTH
Ha 3[aTHICTh anb(da-CHHYKIEiHy A0 arperarii, mo OyJao IITBEpIKEHO 3a
JOTIOMOTOI0 (hITyOpeCIIEeHTHOT MiKPOCKOTTii.

Lycak-llIkaoBebka 3., YedoTap C.
MOJIEKYJISIPHO-TEHETUYHUH TTOJIIMOP®I3M
ATHERINA BOYERI TA PUNGITIUS PLATYGASTER,

BU3HAUYEHUI 3A JOTIOMOI'OIO IPBS-MAPKEPIB
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Husak-Shklovska Z., Chebotar S. THE MOLECULAR GENETIC
POLYMORPHISM OF ATHERINA BOYERI AND PUNGITIUS PLATYGAS-
TER, DETECTED USING IPBS MARKERS. Polymorphism of Atherina boyeri
and Pungitius platygaster was studied using iPBS markers. According to the
number and ratio of polymorphic and non-polymorphic bands, indicators of
marker polymorphism were determined for each of the two fish species. Poly-
morphism is detected to a certain extent in both species, but only in sand smelt
it acquires high values, so it is advisable to use iPBS primers for this species. It
is not advisable to study the polymorphism of the stickleback in this way. Key
words: Atherina boyeri, Pungitius platygaster, iPBS-primers, retrotransposons,
polymorphism index.

Mera: MeTor0 1i€i poboTu € amnpobaiis iPBS-mapkepHoro anamizy ajist
BH3HAYEHHsSI T€HETHYHOro IojiMop¢ismy mimanoi arepunu (Atherina boyeri
Risso, 1810) Ta ykpaincekoi konrouku (Pungitius platygaster Kessler, 1859).
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BBaxaetncs, 1110 arepuHa miiana (Atherina boyeri Risso, 1810) yTBoproe
BHCOKONIOJIIMOP(HUI KOMIUIEKC 13 JBOMa ab0 TphOMa KPUNTHYHHUMHU BUAAMH.
[NoTeHuiitHo 1e# BUI € TPOMKCIOBO 3HAYYIINM JUIsE YKpPaiHU Ta MOXeE CIIyTryBaTu
MOJICITFHUM BHJIOM JIJIsl BUSIBJIICHHS MiKpoeBoMoIiiHuX mporecis. (Kravchenko
et al., 2022).

Mana miBaeHHa KoJrouka Pungitius platygaster TOTEHIIIHHO MOXe cTaTh
MOJETIBHAM BHJIOM JJIsi BHBUYCHHS IPOLECIB BHIOYTBOPEHHS Ta CKPUHIHTY
CTaHy €KOCHCTEM BOJIOWM, SIK i CIOPiTHEHHH 13 HEIO0 BHJ] KOJOYKA TPHTOJIKOBA.
Cucremarndane nojioxeHHs P. platygaster He yTO9HEHe, a Mpo ii TeHOM Ta Horo
noriMmopHICTh Maibke Hidoro He Bigomo (Gibson, 2005; Barber et al., 2010).

Meron iPBS BukopuctoBye perpoBipycu Ta LTR-perporpancnozonn
wiituaanx TPHK six npaiimMepu nin yac 3BoporHo-Tpanckpunuiinoi [TJIP. Teit
HiIXiJ € yHIBepCAIbHUM IJIsi Maike BCIX PETPOTPaHCIIO30HIB, HE MOTPEOye
TrorepeIHLOro 3HaHHs nociinoBHocti LTR Ta BUKOpHCTOBY€E HEBEIMKNI HAOIp
npaiimepis (Kalendar et al., 2010).

Marepiann i meroam: 15 3paskiB arepuH Ta 10 3paskiB piuKOBUX
xomouok. ITJIP mposommmm i3 iPBS-npaiimepamu 2076 ta 2080. Ilpomyktn
[IJIP ¢pakmioHyBalId METOAOM EIeKTpOoQope3y B IMONiaKpPHIaMiIHOMY Teli
i 3adapOoByBanyM 3 BUKOPHCTAaHHIM HiTpary cpibma. OmiHky momimMopdizmy
MPOBOIIIN  Merogamu  OioiH(opmarnaHoro aHamizy. IHQOpMaTuBHICTH
mpaiMepiB OMIHEHO PO3PaXyHKOBHM MeTomoM Ha 0a3i pesymbrariB I1JIP Ta
enexkTpodopesy.

Pe3yabTaTu: nonimMopdizM iIeHTU(IKOBAHO B 000X BUIIIB, TPOTE came JJIst
atepunn iPBS-mapkepu € BUCOKOIHG)OPMATUBHUMH, TOI K IS TOCITIIKCHHS
noiMopdi3mMy KONIOYKH iX HE AOLJILHO BUKOPHCTOBYBATH.

Honesny 0., Cracuk O.B., Cracuk O.I'.

BIIJIMB BOPTE3OMIBY TA CITEPMIJMHY HA BIKIBAHHS
KJIITUH HEMPOBJIACTOMMU JIKOJIMHU SH-SY5Y
3A YMOB JE®QILNUTY APTTHIHY

Jlvsiscokutl nayionaneHull yuigepcumem imeri leana Opanka
syn. I pywescvkozo, 4, m. Jlvgis, 79005, Yrpaina
Incmumym 6ionozii knimunu HAH Yxpainu
eyn. [pazomanosa, 14/16, m. Jlveis, 79005, Ykpaina
e-mail: yuradodevuch@gmail.com

Dodevych Y., Stasyk O.V., Stasyk O.G. EFFECT OF BORTEZOMIB
AND SPERMIDINE ON THE SURVIVAL OF SH-SY5Y HUMAN NEURO-
BLASTOMA CELLS AT THE ARGININE DEFICIENCY. The aim of the study
was to find out the effect of different concentrations of bortezomib in combina-
tion with spermidine and without it on the SH-SY5Y neuroblastoma cell line. It
was found that bortezomib dose-dependently inhibits the proliferation and sur-
vival of neuroblastoma cells in both complete and arginine-free media. In addi-
tion, spermidine reduces the viability of neuroblastoma cells, but in combination
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with different concentrations of bortezomib, the effect is more pronounced. Argi-
nine deficiency in the culture medium completely stops the growth of the culture
of malignantly transformed cells, and bortezomib in the arginine-free medium
dose-dependently increases the percentage of dead cells, while spermidine has
no significant effect on cell survival under such culture conditions.

HeiipobGnactoma — pak CHMIATHYHOI HEPBOBOI CHCTEMH, BBAXKAETHCS
HAWMOMIMPEHIIIO  eKCTPaKpaHialbHOKW  3JIOSKICHOI  MyXJHWHOK 1
HalJacTime qiarHoCTyeThes y JiTed BikoM g0 18 wmicsmiB. ArpecuBHi GpopMu
HEHpOOJIaCTOMU XapaKTePHU3YIOThCS IMIJBHUIICHO aKTHBAIli€l0 aBTodartii,
oo crpusie il MeTacTa3yBaHHIO y BiIJalicHI TKaHWHH Ta opraHu. OmHiero i3
CTpaTeriii y Tepamii IIbOTO OHKOJIOTIYHOTO 3aXBOPIOBAHHS € TilCpaKTHBAIliS
aBTo(ariiftHOi Aerpaaarii, MO MOTECHIIITHO MOXKEe MPHU3BECTH 1O aBTO(AriiHOI
KIITHHHOI 3aruberni. ToMy METOI0 OCTiKeHHs 0yIo 3’sCYyBaTH BILUIUB Pi3HUX
KOHIICHTpaLi#f OopTe3oMiOy y TOeTHAHHI 31 CIepMiTMHOM Ta 0e3 HBOTO Ha
KIITHHHY JiHiI0 He#poOmactomu moguan SH-SY5Y. Bopresomid — iHTibGiTOp
MPOTEaCOMHOI Jlerpajarii Ta 3acTOCOBYEThCS TPH JIIKyBaHHI MHOXHHHOL
Mienomu Ta JiMpomu. CrepMinH — HOTiaMiH, IJIS IKOTO paHimie Oyiio BUSBICHO
HOro 3maTHICTh 10 akTHBaIlii aBrodarii y KiituuHii minii SH-SY5Y. Bimomo, 110
3a yMOB iHTiIOyBaHHs MPOTEACOMHOI Jerpajaiii, a Takox Ae]iluTy IIIOKO3H,
AMIHOKHUCJIOT Ta iH. B KIITHHAX aKTHBYIOThCS Tpoiiecu aBrodarii. 3 omuiay Ha
e OyIo 3po0JIeHO PUITYLICHHS, 0 MOEIHAHHS TPOX YMHHUKIB (00pTe30Mio,
crepMivH, aAedinUT apriHiHy) CHpUSTHME 3aruOeni 3N0SKICHHX KIITHH
BHACJIIOK rinepaktuBalii aBrodariiHoi aerpanamii. Y xomi gociipkeHHs Oyi10
3’5ICOBaHO, 1110 00pPTE30Mib 10303aJ1e’KHO IPUTHIvYe Npomidepaliiro i BUKUBaHHS
KITIITHH HEHPOOIacTOMH SIK Ha TOBHOI[IHHOMY, TaK O€3apTiHiIHOBOMY CEpPEIOBHIITI.
Kpim mporo criepMiinH 3HUKYE KUTTE3NATHICTS KITITHH HEHPOOIaCTOMH, TIPOTE
y TO€THAHHI 3 60PTE30MiOOM MiABHINYE BIKUBAHHS KINIiTHH. JledinuT aprininy
B KYJIBTYPaJbHOMY CEpPEIOBHINI TMOBHICTIO 3YIHHSIE PICT KyJABTYPH 3TOSKICHO
TpaHC(POPMOBAHMX KIITHH, a OOpTe30Mi0 Ha Oe3apriHiHOBOMY CEpEIOBHIII
JI0303JIE)KHO 301IBIITY€E BiJICOTOK MEPTBHUX KJIITHH, Y TOW Yac SIK CIIEPMiIUH HE
371HCHIOE 3HAYHOTO BIUIUBY HA BIKUBAHHS KIIITHH 32 TAKUX YMOB KYJIbTHBYBaHHS.

Kyvaarina €., KoBanescbka Jl., Kamy6a O.

HOTEHHIﬁHHﬁ BITJIMB HAI[EKCHPECIT [TPOTEIHIB POAMHU
MRPS18 HA HATIPABJIEHY JUO®EPEHIIAILIFO KIIITUH JITHIT
MEJIAHOMMU A375 IN VITRO
Incmumym excnepumenmanvHoi namonoaii, oukonoaii i padiobionoeii
imeni P.€. Kaseyvrkoco HAH Yxpainu
8yn. Bacunvkiscoka, 45, m. Kuis, 03022, Yxpaina
e-mail: lkulagina.2001.sumy@gmail.com

Kulahina Y., Kovalevska L., Kashuba E. A PUTATIVE EFFECT OF
OVEREXPRESSED PROTEINS OF THE MRPS18 FAMILY ON DIFFEREN-
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TIATION OF A375 MELANOMA CELLS IN VITRO. The MRPS18 family pro-
teins are important structural components of the mito-ribosome. We have shown
earlier that overexpression of MRP18-2 in primary cells leads to their immortal-
ization and malignant transformation. MRPS18-2 interacts with retinoblastoma
protein (RB). Simultaneous expression of these two proteins is necessary for cell
stemness (Mushtaq et al., PNAS, 2020). The MRPS18-1 and MRPS18-3 showed
ability to bind RB, but with the lower affinity, compared with MRPS18-2. We
wanted to study whether A375 melanoma cells could be potentiated to differ-
entiate in the adipogenic, osteogenic and chondrogenic directions in vitro, upon
overexpression of the MRPS18 family proteins.

AxtyanmpHicTE. J[0 pomMHU MITOXOHIpiadbHUX PHOOCOMHHX OUIKIB
MRPS18 nanexars tpu wienn — MRPS18-1-3. Lli nporeinn € BasKIMBUMHA
CTPYKTYPHHMH CKJIQJIOBUMH MITOPHOOCOMHU, IPOTE BiAIrparoTh Ba)KINUBY POJb
y TaKuX KIITHHHHUX TPOIEeccaX, K KOHTPOIb Hpoiideparlii Ta cTOBOypOBOCTI.
IMporein MRPS18-2 B3aemomie i3 Oinmkom peruHoOnmactomu (RB), Takum
YMHOM BIUIMBAIOYM Ha KITHHHMH WK, Panime Hamu Oynmo 3’sicoBaHo, IO
Hazaekcrpecis npoteiniB MRPS18-2 i RB € Heo0XiIHOO YMOBOIO AJIs MIATPHMKH
croBOypoBocri kimitiH (Mushtaq et al., PNAS, 2020). ITporeian MRPS18-1 i
-3 Tako)k MOXYTh B3aeMomisTu 3 OinmkoM RB, mpote 3 Hmk4oro adiHHICTIO.
CrorozHi ponb HasieKeIpecii uxX OLIKIB y (DyHKIIOHYBaHHI KJIITHH 3aJIMIIAETHCS
HE TOCIIIKEHOIO.

Mera. CrBoputH mig-miHii KIiTHH MenaHomMu A375, Halekclpecyoun
nporeinn, poruar MRPS18 Ta BuBUnTH MOMKIIMBICTB HanpaBiIeHol tudepenianii
TaKWX KIITHH 1 0aTbKIBCBKUX A375 in vitro 3a IIX YMOB.

Metomu. Tpancdekii, BinOip ximoHiB. Hampaenena mudepeHtiamis 3a
aIMTIOTEHHNM, OCTCOT€HHHMM 1 XOHIPOT€HHMM HampsMaMH ITIPH 3aCTOCYBaHHI
crnenu(iYHUX KOKTCHIIB XIMIYHUX PEYOBUH, SKICHI peakmii, kimbKicHa [LJIP,
(iryopeciieHTHA MiKPOCKOTIS.

Pesynpratn. CtBopeHO mif-miHil KiuithuH MemaHoMu A375 3aBosku
Hazekcnpecii npoteiniB pomuan MRPS18. HasBaicts ekcrpecii mpoteiniB
JOBEACHO MeTomoM imyHoduryopecueHTHOTo aHamizy Ta KIIJIP. TIpoBemeHo
MTOTHI €KCIIEPUMEHTH MO0 HAaIlpaBleHol AudepeHmiarmii TpaHC(PEeKTaHTIB 3a
BciMa TpboMa HanpsiMamu. Hait0inbimumii noTeHmian OyB mpUTaMaHHWHA KITITHHAM
Tia-iHii i3 Hapekenpeciero MRPS18-2. Mopdornoriuauii i iMyHOIUTOXIMIYHUN
ananizu Ta KI1JIP nmokasanu HassBHICTH MapKepiB, XapaKTEPHUX IS aUIIOLHTIB,
XOHJIPOITUTIB Ta OCTEOLUTIB.

BucHoBku. 3a pe3yibTaTamMu JOCITIPKSHHS BCTAaHOBIICHO, 10 Ha/IEKCIIpecis
o0imka MRPS18-2 namae ximitmHam niHii A375 moTeHmiany 1m0 HampaBieHOI
mudepeHmiamnii 3a aIUMOreHHUM, OCTEOI€HHHM 1 XOHAPOTEHHHM HaNpsIMaMH.
Hapani OymyTh mpoBeneHi EKCIIEPUMEHTH Ul 3 SICYBaHHS MOJEKYJISIPHUX
MEXaHI3MIB TaKUX 3MIH KUTTEMISUIBHOCTI KIIITUH METAHOMU.
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Hpyaiye O., l'anenona T.
OLIIHKA TOTEHI{IMHOI'O BIJIMBY IENTHUHOTO ITYJIY,
BUJAUIEHOI'O 3 ITJTASMU JIOHOPIB, SIKI ITIEPEXBOPIJIN
HA COVID-19, HA TTPOLIEC AT'PET ALl TPOMBOIIUTIB V
EKCITEPUMEHTAX IN VITRO
Kuiscokui nayionanvhuil ynieepcumem imeni Tapaca llleguenka
npocnexkm Axademika Inywxosa, 2, m. Kuis, 03022, Yxpaina
e-mail: olenaprudius@gmail.com
Prudius O. Halenova T. EVALUATION OF POTENTIAL EFFECT
OF PEPTIDE POOL ISOLATED FROM PLASMA OF DONORS WITH CO-
VID-19 ON PLATELET AGGREGATION IN VITRO. The relative homogeneity
of the peptide pool in different tissues of the body is physiologically normal. It
is hypothesized that peptides associated with the a pathologies may be triggers
of a specific cascade of reactions underlying the disease. The aim of this study
was to evaluate the potential effect of peptides obtained from the blood plasma
of patients with COVID-19 on platelet aggregation in vitro.

BinHocHa OIHOPITHICTE NENTHAHOTO YTy B Pi3HUX TKAaHHHAX OPTaHI3MY
€ (izionoriyHor0 HOpMOIO. BomHouac 3»sABIAETHCS BCe OLIBINE JOKa3iB, IO
KUTBKICHUH Ta AKICHUHN CKJIa] MENTHIHOTO MYy 3MiHIOETHCS 32 PO3BUTKY Pi3HUX
3aXBOPIOBaHb, MATOTCHE3 IKUX CYIPOBOKY€ETHCS IHTEHCH(]IKAIi €10 TKAHNHHOTO
mpoteomizy. [lenTuam, mosiBa AKUX acoliifoBaHA 3 PO3BUTKOM IATOIOTiYHOTO
CTaHy, MOXXYTb OYTH TPUTEpaMH crelu(pigHOTO KacKa y MaTOJIOTI9HUX PEaKIlii,
L0 JISKATh B OCHOBI 3aXBOPIOBAHHSI.

MeTtor0 maHOTO MOCTIMKCHHS OYyJNO OIIHUTA NOTSHIIHHWUN BIUTUB
MIENTHIIB, OAEPIKaHUX 3 TUIa3MHU KPOBi 0¢il, aki mepexBopinu Ha COVID-19, Ha
TIpoIieC arperarii TPOMOOINTIB y eKCIIEpUMEHTaX i Vitro.

VY mocnimkeHH] B3SUIM y4acTb JOHOPH, SIKi HE XBOPLJIH MOIIEPEIHBO a00
mepexBopinn Ha COVID-19 Ta Ha MOMEHT AOCHIIKEHHS Mallil Pi3HUH THTP
aaTu-SARS-CoV-2 IgG (index (S/C)), mo Oyio BUKOPHCTAaHO A POpMYyBaHHS
IOCHiMHUX Tpyn: epyna 1 (tutp artutin — 0, n = 20), epyna 2 (tutp anTuTin — 10
+3,n=20), epyna 3 (tutp avTUTIN — 55 £ 5, n =20), 2pyna 4 (Tutp avTUTIN— 75 £
5 n=20), epyna 5 (tatp antutin — 95 £ 5, n=20). [lentuan onep>KyBajn 3 MIa3MH
KpOBI JOHOpPIB 3a [OIOMOTOI0 TEXHIKM OararoeramHoro (paxiioHyBaHHS.
Juis mpoBeseHHs aHaNizy IUasMmy Jonel, 30aradeny tpomoOonurtamu (I13T),
MOTIePEeTHRO 1HKYOYBalM 3 OfCpKAaHUMH NENTHAAMHU BiAIIOBITHUX IOCIITHUX
rpymn. Arperaifiro TpoMOOLMTIB iHIYKyBaju 3a jpomomoroi 5x10°M AJID,
a caMm mporec arperamii koHTpomoBanu Brpomork 10 xB. Kpusi arperamii
aHaJTi3yBaJM 32 JJOMTOMOTOI0 KOMIT IOTEPHOTO IIporpaMHoro 3ade3nedeHus AT-02.
[lig gac amamizy MpOBOMMIIM OLIHKY HACTYMHHUX mapameTpiB AJlD-3amexHOTO
TPOLECy arperanii TPOMOOINTIB: MAaKCHMAalbHHK CTyHiHb arperamii (A ) i
yac, HeOOXiTHWMHA IS TOCSTHEHHS MaKCHMAJIbHOI arperarfii (T1 ) Kpwusi, mo

max-
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BioOpaxxanu nuHamiky arperauii TpomoouuTiB y 13T inkyOoBaHOi BIpOmOBK
5 XB 3 piBHMM 00’€MOM YJIBTPauUCTOI BOAM (3aMiCTh MENTUAHOTO 3pa3ka), Oynu
BUKOPHUCTaHI SIK KOHTPOJIb JUIS [[LOTO EKCIIEPUMEHTY.

Oneprxani pe3ynbTaTi NOKasanu, mo y KoutposbHii I13T nokasauk A
craHoBuB 58%. Ilpm inkyOauii [13T 3i 3pa3skaMu menTUAiB JOCHIIHUX TPYI
2-5 cnocTepiranu 30iNbIICHHs TOKa3HUKA A ; HaNpUKJIal, 3a Jii NenTuaHoi
(bpakuii, onepxanoi Bix 0ci0 S rpynu, Bid cranoBuB 80%, TOJI 5K 3a [Iii HENTHIIB,
OZIep’KaHUX BiJl NOHOPIB 1 TpynH, el OKa3HUK OyB TOTO)KHUH KOHTPOJIBHOMY.
Mu TAKO’ BIAMITHIN 3MIHM KIHETHYHOTO NapaMeTpy mpouecy arperauii T __ .
T . 3a inxy6auii [13T 3 nentuaamu oci6 2-5 rpyn y 1,5-2 pasu nepeBHILyBaB
MMOKa3HUKHU KOHTPpoJbHOI [13T, Tomi sik 3a [ii menTuaiB, OJepXKAHUX BiJl JOHOPIB
1 rpynu qaHuit MOKa3HUK 3pocTas juie Ha 20%.

Hami pesynbraTe mokasaid, IO MENTHIU 3 IUIA3MH KPOBI 0Ci0, sKi
He xBopimn Ha COVID-19 manu miHiManeHuH edekT Ha mpolec arperauii
TPOMOOIMTIB, TOJI SIK IeNTHIH 0ci0, o nepexsopinu Ha COVID-19 Bupaxanu
MOMITHUI Mpoarperariiauii motexmian. JlocaikeHHs 3 MeTor ineHTrdikamii
SIKICHOTO Ta KIIBKICHOTO CKJIaay MenTHIHOI (paKIlii MOKE CTaTH BEKTOPOM st
MaiOyTHIX JOCIHIIKEHB.

Ps6ina JI., bimodg H., ®oprte M., Haiinep K.
KOHCTPYIOBAHHSI TA TIEPEBIPKA BEKTOPA,
IO EKCITPECY€E€ CDKS8-TURBOID
Max Perutz Labs Vienna
Dr.-Bohr-Gasse 9, 1030, Wien, Austria
e-mail: office@maxperutzlabs.ac.at

Riabina L., Bischoff N., Forte M., Zeiler C. CONSTRUCTION AND
VALIDATION OF CDKS8-TURBOID EXPRESSION VECTOR. CDKS is an en-
zyme of the class of protein kinases, which is encoded by the gene with the same
name and participates in the transcription process through interaction with the
mediator complex or phosphorylation of transcription factors, precise mecha-
nisms of action are unknown. During this research, the vector expressing CDKS-
TurbolD was successfully constructed and validated. It is planned to study the
functions, molecular mechanisms and role of CDKS in transcription and other
cellular processes using the obtained vector.

HuxominzanexHi kinasu (CDK) — 1e ¢epmeHTH Kilacy NpoTeiHKiHA3,
10 BiAIrparoTh CyTTEBY POJIb y PETYJIISINIi KINTHHHOTO IIMKITY, TPAHCKPHIILIT Ta
IHIINX BaXXJIMBUX KIITHHHUX nponecax. CDKS8 — ne eH3uM, sikuil KomayeTscst
OJTHOMMEHHNM I'eHOM Ta Oepe yJacTh y MPOIECi TPAaHCKPHIIIIT Yepe3 B3aEMOIII0
3 MeJiaTOpHUM KOMITIEKcOM abo (ocdoprmoBaHHIM (aKkTOpiB TPAaHCKPHIILIII.
Touni MexaHi3Mu Jii 1€l KiHa3u 1oci BuB4atoThes (Gutierrez-Chamorro et al.,
2021). Beranosneno, mo CDKS8 € k11040BUM OHKOT€HHUM YHHHHKOM 0ararbox
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BUJIIB PaKy, 0 POOMTH JOCIIIKEHHS, TI0B’3aH1 3 BUBUECHHSIM LILOTO (pepMeHTY,
aktyansHumH (Chou et al., 2020).

Meroto pobotu Oyjao MOAENIOBaHHS, KOHCTPYIOBaHHS Ta MepeBipka
BeKTOpa, sikuii exkcrpecye CDKS-TurbolID. TurbolD — ne po3pobnena amns
010THHITIOBaHHS OLIIKIB JIirasa, 10 BAKOPUCTOBYETHCSI JJ1sl MiY€HHSI Ta BUAIJICHHS
OLIKIB, sIKi 3HAXOJATHCS B Oe3MocepeaHii OIM3BKOCTI 10 OiNTKa-MillleHi B )KUBHX
KJIITHHAX.

[Tin yac nocmimkenHs y nporpami SnapGene Oysio CTBOPEHO MOJEIb
BEKTOpa, L0 CKIAaJaeThcs 3 MOCIiI0OBHOCTEH, 1110 KoaytoTh CDKS-TurbolD ta
OCHOBH BEKTOPa, 5IKa MICTUTh T'€H PE3UCTEHTHOCTI J0 amminuiiny. [IpoBeneHo
PECTPHKIIiIO OCHOBH Bekropa (epmeHtamu Nhel Tta BamHI, 3 mopmaibmiam
NPOBEACHHSM I'€HETHYHOT peKOMOIHAIT OCHOBH Ta ()parMeHTiB-MilieHeH, TOOTO
CDKS8 ta TurbolD, 3a nonomororo 30ipku ['iocona. 30ipka ['ibcona — 11e MeTO
MOJICKYJIIPHOTO KJIOHYBaHHS, SKHH J03BOJSE 3 €IHATH Kijbka (DparMeHTIB
JHK B opHiii i3oTepmiuniii peakiii. Jlami Oyno 3ailicHeHO TpaHChOpMAIIiio
CHHTE30BaHOTO BEKTOpa B KIITWHM Escherichia coli 3 meroro amrutidikarii
BEKTOPY. 3rofoM OyJ0 MPOBEACHO TPaHCQEKII0 BEKTOPa, BHIIJICHOTO 3
TpanchopMOBaHUX KIITHH Escherichia coli, B KIITHHH eMOpPiOHAIBHOI HUPKH
monuan HEK-293, excrparyBanHns OunkiB 3 TpaHc¢ikoBanux kiitiH HEK-293
Ta 3xailiciero Bectepu-6imot netekiiito CDKS8 ta TurbolD B kiiTHHAX.

PesynpraTom 11i€i po0OTH € yCHilIHE KOHCTPYIOBaHHS BEKTOpA, KU
excnpecye CDKS-TurboID, mo y MaWOyTHIX JOCHTIHKCHHSIX JacTh 3MOTY
MapKyBaru Oinku-naptHepu Ta mimeHi CDK8 ta BuB4YaTtH MexaHi3MM Takol
B3a€EMO/III.

Mushii O., Lukianova N., Zadvornyi T., Pavlova A.,
Martyniuk O., Chekhun V.

DIFFERENTIAL EXPRESSION OF MATRIX METALLOPROTEINASES
IN BENIGN AND MALIGNANT MAMMARY GLAND TISSUE
R.E. Kavetsky Institute of Experimental Pathology, Oncology, and Radiobiology,
NAS of Ukraine, Kyiv
Vasylkivska street, 45, Kyiv, 02000, Ukraine
e-mail:sashamushy l@gmail.com
Background: Despite the large number of research devoted to the study
of the features of the microenvironment in breast cancer (BCa), presently there
is no consensus on the features of expression of collagenases (MMP1, MMPS,
and MMP13) as the main extracellular matrix remodeling agents in the tissue of
mammary gland neoplasms dependent on their malignancy.
Materials and Methods: The study was performed on tumor tissue
samples: 20 patients with breast fibroadenoma (FAd) and 60 patients with stage
I-II BCa who were treated at the National Cancer Institute during 2017-2019
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The expression level of MMP1, MMPS8, and MMP13 in FAd and BCa tissue
was studied using the immunohistochemical method. Statistical analysis was
performed using GraphPad Prism v.8.00 software (GraphPad Software Inc.,
USA). Mann-Whitney test was used to evaluate the significance of the differences
between groups. Spearman test was used to perform correlation analysis.

Results: It has been shown that BCa tissue is characterized by significantly
higher indicators of MMPS8 (p<0.019) and MMP13 (p<0.011) compared to FA
tissue samples. No significant difference was found in the expression levels of
MMPI (p<0.844) in the mammary gland benign and malignant neoplasms tissue.
Correlation analysis proved direct dependency in the expression of MMPS8
and MMP13 (r=0,569, p<0.007) in BCa samples, while in FAd tissue direct
connection of expression values were found for MMP1 and MMPS8 (=0,597,
p<0.005).

Conclusions: Our results expand the understanding of the expression
features of extracellular matrix remodeling proteins, namely collagenases, in
mammary gland neoplasms. Using these parameters as markers of malignant
transformations could allow obtaining informational attributes for the
improvement of diagnosis, and prognosis of breast cancer.
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KBITKU SAMBUCUS NIGRA L. K JUKEPEJIO ®EHOJIBHIX CIIOJIYK:
OIITUMIBALIIA METOAIB EKCTPAT'YBAHHA

Jlvgiecvruti Hayionanvnuii Ynieepcumem imeni leana @panka
syn. I pywescorozo, 4, m.JIvsis, 79005, Yrpaina
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Byblyk D., Romanyuk N., Makar O. SAMBUCUS NIGRA L. FLOW-
ERS AS A SOURCE OF PHENOLICS: OPTIMIZATION of EXTRACTION
METHODS. This study investigated extraction methods for recovering phenolic
compounds and flavonoids from Sambucus nigra L. (elderflower), known for its
bioactive properties. Water, 70% ethanol, and 80% ethanol were used as solvents
for maceration and microwave-assisted extraction (MAE). Spectrophotometric
analysis revealed the highest phenolic (73.92+2.07 mg GAE/g) and flavonoid
(9.20+0.35 mg QE/g) contents in 80% ethanolic extracts, with comparable yields
between maceration and MAE. However, MAE offered reduced extraction time
and improved process control. These findings highlight the influence of extrac-
tion parameters on bioactive compound recovery from elderflower for potential
applications.

UncneHHi HayKOBI JIOCHIDKEHHS IIOKa3ald TIepeBard POCITMHHHUX
6ioaktuBHEX crioiyk (Khuntia et al., 2022; Pallag et al., 2016) s npodinaktuku
Ta JIIKyBaHHS HM3KHM 3aXBOPIOBaHb, 30Kpema, cepueBo-cynuuaux (Behl et al.,
2020; Szabo et al., 2022; Shen et al., 2022), GaxrepianbHux, BipycHUX. by3una
yopHa (Sambucus nigra L.) 0arata 610710riyHO aKTHBHUMH PSYOBUHAMH Ta 3[[aBHA
BHUKOPUCTOBY€ThCS B Jlikapchkii npakruni (Liu et al., 2022; Ferreira-Santos et
al., 2021; Ha et al., 2023). Kitku S. nigra MaioTb 06aratuii BeJIMKYy KiJTbKICTh
010JIOTIYHO aKTUBHUX PEYOBUH: OUTKM, BiTaMiHH, MiHEPAJIH, TEPIICHU, CTCPUHH
ta nomidenonu (Loizzo et al., 2016; Thanh et al., 2017). InerTnudikyBanas
pPECYOBHH, HAasBHHX Y CKCTPaKTi, MOXXE IAaTH YSABJICHHS NPO IOTCHINAN IS
MpoUTAKTUKA YU JIIKyBaHHSA 3aXBOpIOBaHb. JIiKyBajbHI BIACTHBOCTI YacTo
OB ’s3aHI 3 (DEHOJIBPHUMHU CITONyKaMH, OCOONMBO (CHONBHUMH KHCIIOTaMH,
¢aBoHONAMH Ta IPOAHTOLaHIAMHAMM, SKUM BIACTHBAa AHTHOKCHIAHTHA,
NPOTUPAKOBa, aHTUMIKpOOHa Ta npoTuBipycHa akTuBHOCTi (Ferreira et al., 2020;
Przybylska-Balcerek et al., 2021; Ferreira-Santos et al., 2021).

Meroto poGoTu Oyj0 BH3HAUEHHS Ta MOPIBHSHHS 3arajbHOrO BMICTY
(eHONBHUX CHOMYK Ta (JIABOHOINIB Y BOJHO-CIIMPTOBHUX Ta BOJHHUX EKCTPAKTax
i3 KBITOK S. nigra, OTpUMaHMX METOJaMH Marepamnii Ta eKCTparyBaHHS 3a
noroMororo MikpoxBmiIb (MAE, microwave assisted extraction) 3 BHKOPHCTaHHIM
CHCTEeMH MIKpOXBHJIbOBOI npodomiaroroBkn Multiwave Go (AntonPaar, Graz,
Austria. 3aralbHAX BMIiCT (pEHOIBHUX CIOIYK BU3HAYAIHN CIIEKTPOPOTOMETPUIHO
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3 peaktuBoM Ponina-Yoxkansrey Ta Na,CO,, kaniOpyBsasibHy KpuBy OyayBajiu 3a
rasnosoto kuciororo (I'K). BMmicT ¢niaBoHO1/1iB BU3HAYaIH CIIEKTPOPOTOMETPHIHO
3 AICl, xanibpysanbHy kpusy Oyaysanu 3a ksapuetusoM (K).

BMicT (eHONBHMX CIOJNYK y eKCTpakTax i3 KBITOK OY3WHHM YOPHOI
3MIHIOBaBCS 3aJIEKHO BiJl 00paHOr0 METO/Ly €KCTparyBaHHs Ta BiJl €KCTPareHTy.
VY BOJHMX €KCTpaKTax BMICT ()EHOJIIBHHUX CIONYK cTaHOBHB 41,5045,23 mr-eks.
I'K/r cyx. ped.. Y 80% eTaHONBHUX EKCTpaKTax 3araJibHUH BMICT (EHOIIB -
73,92+2,07 mr-exB. 'K/t cyx. peu., dnaBonoinis — 9,20+0,35 mr-exs. K/t cyx.
ped.; Toni sk y 70% cnupTOBUX eKCTpakTax BMicT peHomiB — 65,61+1,16Mr-ekB.
I'K/r cyx. peu., dhnaBonoinis — 7,77+0,19 mr-eks. K/t cyx. peu..

3a excrparysanns MmerogqoM MAE (pexxum Digestion, T 40 °C) 3aranbauit
BMICT pEHOJIBHUX CIIOJIYK Y BOJHHUX BUTSTax craHoBUB 48,2343,23 mr-exs. ['K/r
Cyx. ped.; y 80% eTaHOIbHHX BHTATAX BMICT eHoiB — 60,85+2,96 mr-eks. 'K/
T CyX. ped., ¢aBoHOImiB — 6,95+0,51 mr-exB. K/ T cyx. ped.; y 70% crnupToBUX
eKcTpakTax BMicT ¢peHouniB — 71,66+2,90 mr-exs. ['K/ T cyx. peu.; praaBoHOINiB —
8,8040,50 mr-exB. K/ r cyx. peu.. Takum 4nHOM, OTpUMaHi pe3yJIbTaTH CBiI4aTh
IIpo Te, IO KUIBKICTh (PEHONBHUX CIOJNYK Ta (DIaBOHOINIB y €KCTpakTax i3
KBITOK S. migra MakcuMaibHa Tpu BukopuctanHi 80% eraHony B SKOCTI
eKCTpareHTa, BUXijJ 010JIOTIYHO aKTHBHUX CIIOJNYK NPUOJIM3HO OJHAKOBHH IS
000X JI0CIIPKyBaHUX METOJIB — TpaauuiitHoi manepauii Ta MAE. Ilpu npomy,
nepeBaroto MAE € ckopoueHHsI TPUBAJIOCTiI €KCTparyBaHHs Ta BUIIWII piBEHb
KOHTPOJILOBAHOCTI IPOIIECY.

boiiko T., Porau T.

BIUIMB HATUBHUX CTUMVYJISITOPIB POCTY HA
JIMCTKOBUI ATIAPAT KBACOJII
Binnuyvkuii depoicasnuii nedacoeiunuil ynisepcumem imeni Muxaiina Koyobuncvkozo
eyn. Ocmposvbkoeo, 32, m. Binnuys, 21001, Yrpaina
e-mail: tetiana.rohach@vspu.edu.ua

Boyko T., Rogach T. THE INFLUENCE OF NATIVE GROWTH STIM-
ULATORS ON THE LEAF APPARATUS OF BEAN. The effect of foliar treat-
ment of TAA and 6-FAP on the growth, development and productivity of bean cv.
Skorospilka was studied. 6-FAP enhanced the linear growth of plants, while IAA
practically did not change them. Both growth regulators increased the number of
leaves per plant, the weight of dry matter of leaves, the area of the leaf surface,
the leaf index of plantations, and a tendency to thickening of leaf plates was ob-
served. 6-FAP increased the content of total chlorophyll in leaves and the chloro-
phyll index of plantations, but IAA did not change it. The yield of seeds from the
plant significantly increased under the action of both growth stimulators.

OmHUM 13 TOJIOBHUX HAIPSIMIB BUPIIIEHHS IPOOIJIEMH Oep KaHHS BUCOKHX
1 cTabITPHUX YPOKaiB y CBITOBOMY POCIHMHHHIITBI € 3aCTOCYBaHHS IHTCHCUBHUX
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TEXHOJIOT# 3 BUKOPUCTaHHIM CHHTETHYHUX PETYJISATOPIB POCTY POCIHH, Cepell
SIKHMX YUIbHE MICIIC 3aiiMatOTh CTUMYJIATOPH POCTY Ta PO3BUTKY pociuH. CrieKkTp
BUKOPHUCTAaHHS IMX MpEenapariB € HaJ3BMYaliHO LIMPOKUM: BiJ IiJBHIICHHS
YPOXaWHOCTI Ta SAKOCTI MPOJYKIII 10 MOKPAIIEHHs CTIMKOCTI IPOTH XBOPOO 1
IIKIJHUKIB Ta (akTopiB cepenosuia (Kuryata, 2020).

HocnimxyBany BIuMB JcTKOBOT 00poOku 0,005%-X BOAHMX PO3YHMHIB
innonin-3-onrosoi kucnoru (I0K) Ta 6-pypdypaminonypuny (6-DPAIT) na picr,
PO3BHUTOK Ta MPOIYKTHBHICTH KBAcOI 3Bu4aitHo1 copty Cropocminaka. O0pooKy
npoBoawin 'y ¢a3y Oyronizauii 02.07.2023 poxy 3a JONOMOIOK PaHLEBOrO
onpuckyBada CO-12 «Marolex».

6-DAII 36inbIyBaB JiHIHHI po3Mipu pociuH kBacowi (15%), a 3a nuil
IOK moka3HMK MaB TEHACHIIIO 10 3MeHIneHHsS. OOuaBa PEryssiTOpd POCTY
301IIBIIYBaJIH KUTBKICTh TUCTKIB Ha pociuHi. 3a aii IOK ta 6-DAIl makcumanbHi
3HAYEHHS KUIBKOCTI JIMCTKIB IEPEeBHIYBAIM KOHTPOJILHUW TMOKa3HUK Ha 15
Ta 28%, a Ha KiHElb JOCHTIKyBaHOTroO mepioay Ha 6% Tta 35%. Ilpu 1pomy
MaKcHMaJlbHa IIJIOIIA JIMCTS Ta JMCTKOBUH iHAekc HacamkeHb 3a nii IOK rta
6-OAIl nepeBuinyBanu KoHTposib Ha 33 Ta 54% BiAmoBigHO, a Maca Cyxol
PEYOBHHM JTHCTKIB — Ha 53 Ta 69%. 3a nii 000X CTUMYJISTOPIB POCTY Maik
TEH/ICHIIIIO 10 MOTOBIICHHS TUCTKOBI INIaCTUHKU KBacoJi (13 Ta 8% BiamoBiIHO).

Bwmict xmopodiniB y JIMCTKaXx CyTTEBO BIUIMBAE Ha YpOXKaHHICTh
KyJbTypHHX pociuH. 6-DAIl migBuiyBaB BMICT CyMH XJopodiniB (a+b) y
JIUCTKAx KBacoii mpotsiroM Bereramii Ha 20%. Tomi sk 3a mii IOK moka3Huk
CYTTEBO He 3MiHIOBaBCS. XJIOPO(UIbHUI I1HIEKC Haca/UKeHb Yy Iepiof
MaKCHUMaJbHOI BETeTaTUBHOT MacH pociuHu 3a 00pobku 6-DAIl OyB OlbIIMid,
HIK Y KOHTpoi, Ha 27%, Tofi sik 3a il IOK BiH mepeBuiiryBaB KOHTpOb Ha 13%.

3MiHH y JMCTKOBOMY amapari MOCHIIOBATH HAKOIIMYYBaHHS MacH CyXol
PEYOBHHM MiJ0i pocnuHU. Ha KiHels MOCHIIKYBAaHOTO MEpiony 3pOCTaHHS
pOro mokasuuka cranoswio 31 ta 20% 3a aii IOK ta 6-®AII, BigmosigHO.
AHaJi3 TUHAMIKH 9UCTOI MPOAYKTUBHOCTI (POTOCHHTE3Y CBIAYHTH, IO Y (a3y
UBITIHHS, TUIOIOHOIIICHHS Ta HAJMBY IUIOJIIB BiH MIEPEBHIIYBaB KOHTPOJIbHHN 32
Ii1 000X CTUMYJIATOPIB POCTY.

[Ipenapaty onTUMI3yBajii MPOJIYKTUBHICTH KYJIBTYPH KBacoji COpTY
Ckopocmninka. O6pobka crumynsropamu pocty IOK Ta 6-DAII 36inburyBana
KIJIBKICTh CTPY4KiB Ha pociuHi Ha 29 Ta 47%. Y mnepioJ MakCUMalbHOI'O
HaKOIMYEHHS BEreTaTHMBHOI MacH, Maca CTpYyuKiB i3 oxHiei pocnunu 3a aii IOK
Ha 17% nepeBuIlyBaia KOHTPOJIb, a miciis 3acTocyBanHs 6-DAIl Ha 12%. Anani3
KIJIBKOCTI HAaCIHMH B CTPY4KY cBimuuTh, 110 IOK 36inburyBana ix KijbKicTh Ha
32%, a 6-DAII 3menmryBas Ha 12%.

OTmxe, 32 OOpOOKHM POCIMH KBacojJi BOJHMMH PO3YMHAMH IHAOJINI-3-
OLTOBOI KUCIOTH Ta 6-QpypdypamiHonypuHy copMyBaBcsi OUIbII MOTYXKHUM
JIMCTKOBHH amapar, 1o IPH3BEJIO 10 MiIBUILEHHS YPOXKAHHOCTI KyJIbTYpH.
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Benaena 5., AApocnascbka K., I3106a O., 3akpacoB O., JIobincbka A.

JOCJI>KEHHS BMICTY ITIII'MEHTIB
Y IIPEJJCTABHUKIB 5 ®YHKIIOHAJIBHUX I'PYIT POJIHU
BPOMEJIIEBI (BROMELIACEAE JUSS.)
Hayionanvruti 6omaniunuii cao imeni M.M. I'puwxa HAH Yxpainu
eyn. Caooso-bomaniuna, 1, m. Kuis, 01014, Yxpaina
e-mail:yanal 00@ukr.net
Bielaieva Ya., Yaroslavska Zh., Dzjuba O., Zakrasov O., Liubinska
A. STUDY OF PIGMENT CONTENT IN REPRESENTATIVES OF 5 FUNC-
TIONAL GROUPS OF THE BROMELIACEAE JUSS. FAMILY. The content
of pigments under influence of low temperatures (-18°C, for 3 days) in repre-
sentatives of 5 functional groups of the Bromeliaceae family, represented by 16
species from the collection of the M.M. Grishko National Botanical Garden was
studied. The obtained results give reason to believe that the content of pigments
serves as a marker of adaptation of bromeliads to low temperatures. The obtained
results indicate the possibility of applying the assessment of pigment content as
criteria for determining the potential adaptation of Bromeliaceae species.

BpowmemnieBi (Bromeliaceae Juss.) - ponwHa OJHONONBHHX KBITKOBHX
pOCIHH TOpPSIKy OpomemienBitux, mo Bikmodae 3000 BumiB. Bpomemiesi
MOLIMPEH] y BCiX KIIMAaTMYHUX 30HaX TPOMIYHOIO 1 4acTKOBO CYOTpPOMIYHOTO
MOsICIB AMEPHUKH: BiJI BOJIOTUX BIYHO3EJICHUX JIICIB 10 MyCTeIb, BiJ PiBHSI MOpPS
1o Bucotu 4200 m H.p.M. Konekuis tponignoro Biaainy HBC imeni M.M. I'puruka
HAH VYkpainu Haniuye 145 BuniB. 3a pe3ysnbraraMu AOCIIIKEHb NPEJICTaBHUKIB
POAVHM MOJIISIOTE Ha 5 QYHKIIOHATBHUX TpyIl: HeOynogiTH, nceBao0yns00Bi,
Opomenii 3 MiIKMMHU 1HcTepHamu, Opomenii 3 CAM mucrepHaMu Ta Opomenii
3 C3 nucrepnamu. Jlo nepmoi rpynu HeOyno(hiTiB HajekaTh BUAM, IO MalOTh
TOHKI JINCTKM, HE MalOTh 3aIlacalovyuX BOJYy MPHCTOCYBaHb, IXKEPENO BOIH
UL HUX € TyMaH, TakoX Jiusi HuxX xapakrepauid CAM Tum ¢orocuHTE3y
(10 BumiB). IlpencraBHuku HeOymodiTiB MalOTh MHUPOKHAN apeay 3pOCTaHHA
1 )KMBYTh Ha MiCIIfIX, J¢ MiHIMaJlbHa TeMIeparypa omyckaeTscst Hmkde 0°C.
Hpyra rpymna - Opomenii, mo ¢opMmytoTs mcesro OynsOu (5 BHIIB), MaroTh
TOBCTI JIUCTKOBI IUIACTHHKH, HE MAlOTh 3alacarodyMx BOMY IUCTEPH, KEPEIIO
BOJAM - JoII Ta BHYTpimHI pe3epBr, CAM tun ¢orocunresy. Tpers rpyna ue
Opomenii 3 «MiKuUMU 1EcTepHamMm» (15 BuaiB). MiCTKICTh IIMCTEPH CTAHOBUTH
2-60 M1, BUIM MaIOTh Maji pO3MIpH, TOHKI JINCTKH, JPKEPENIO BOJIH JJIsl HUX 1Iie
JIOII, TaKOX Il HUX XxapaktepHuii CAM Ttun ¢orocunresy. YerBepra rpyma
ne o6pomenii 3 «CAM mmcrepaamu» (20 BuaiB). MiCTKICTh IIUCTEPH CTAHOBHUTH
9-12 mu1, BUan MaroTh KPyIHI pO3MIpH, [DKEPENIO BOJH AJISI HUX 1€ - IO, TAKOX
utst HuxX Xapaktepauii CAM tum gotocuntesy. [1°sra rpyma - 6pomenii 3 «C3
nuctepHaMm» (95 BHIIB) - BENHKI pO3MIpH POCIHH, ale HU3BKI NMOKAa3HHUKH
MTATOMOI TUTOIII JIMCTKA (CIiBBiTHOIICHHS IDIOMII JINCTKA O HOTO CyXoi MacH),
C3 mursax potocunTesy (C. Reyes-Garcia et al., 2022).
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Bbyno nocnmijpkeHO BMICT MIrMEHTIB MiA €0 HU3BKUX TeMIeparyp
(-18° C, nepiox 3 no0u) y npencTaBHUKIB 5 (QyHKUIOHAIBHUX T'PYN POIMHU
Bromeliaceae, mo mupencrasneni 16 Bumamu 3 Kojekiili HamioHanbHOTO
6oraniunoro caxy imeHi M.M. I'pumika HAH VYkpainu Tillandsia (5 Buni),
Acanthostachys (1 Bun), Aechmea (8 Bunis) Billbergia (1 8un), Canistrum (18un).
3a BIUTMBY HU3BKHMX TEMIIEPATyp CIIOCTEPIrajiocsi 3pOCTaHHs BMICTY MITMEHTIB Y
NPEICTaBHUKIB BCIX JOCTITHUX Ipyn Opomenii. HaliBummii BMicT xjnopodiny a
3adikcoBano y rpyn 3 C3 nucrepraamu Ta CAM 1nucrepramu. Haliguimuii BmicT
xyopodiny b croctepiraBcst y rpym 3 MUTKAMU nuctepHamu, C3 UCTEpHAMU Ta
CAM nucrepnamu. HaiiBuiuii BMicT KapOTHHOIMIB - CIIOCTEPIraBcs y rpyi 3
C3 uucrepnamu ta CAM 1ucrepramu. OTpuMaHi pe3yJibTaTH Aal0Th IiJICTaBU
BBQ)KaTH, 110 BMICT MIrMEHTIB CIYI'ye MapKepoM ajanraiii Opomesiii 10 BILTUBY
HHU3bKHX TeMIlepatyp. Bucoki BMiCTH NIrMEHTIB BiIMIY€HO y BHJIB, 110 MaIOTh
LUCTEpHH Pi3HOT MicTKOCTi. OTpUMaHi pe3yJbTaTd CBIAYATh PO MOXKIIHBICTH
BUKOPHCTAHHS BMICTY HITMEHTIB SIK KPHUTEPIiB 0 aJanTauniiHOro MOTEHILiary
pOCIuH pi3HUX BULIB Bromeliaceae, 1O AacTh 3MOTY 3a0€3ME€UNTH iX yTPUMaHHS
B YMOBaXx 3aXHIICHOTO IPYHTY, 30epiralouu KojeKuiiiHe 010pi3HOMaHITTSI.

BoJsiomnn O., Pomaniok H., Maxkap O.

KOHIEHTPALISI ®EHOJIbHUX CIIOJIYK TA ®JIABOHOIIIB
B EKCTPAKTAX MELISSA OFFICINALIS L. 3AJIEXXHO
BIJI METOJY EKCTPATYBAHHS

Jlvsiscokuti Hayionanvnuii Ynisepcumem imeni leana @panka
eyn. I pywescokozo, 4, m. Jlvsis, 79005, YVrpaina
e-mail: olha.voloshyn@lnu.edu.ua

Yoloshyn O., Romanyuk N., Makar O. CONCENTRATION OF PHE-
NOLIC COMPOUNDS AND FLAVONOIDS IN EXTRACTS OF MELISSA
OFFICINALIS L. DEPENDING ON THE METHOD OF EXTRACTION. M.
officinalis has a wide range of uses in medicine. The aim of current study was
to evaluate and compare the concentrations of total phenolic compounds (TPC)
and flavonoids in herb of M. officinalis using different methods of extraction. The
TPC was in the range from 67,84 + 0,74 to 164,28 £+ 9,22 mg GAE/g DW, the
total flavonoids content — varied from 24,88 = 2,55 to 38,86 + 4,36 mg Q/g DW.

[Momyk pociamH, sKi MalOTh aHTHOAKTepialbHy, MpPOTUBIPYCHY,
MIPOTUITYXJIMHHY JIiI0 € OJHUM 3 3aBJjaHb Cy4yacHoi 6ioxorii pocnus (Sharifi-Rad,
2021; Salehi, 2019). 3aBasky MIMPOKOMY CIEKTPY BTOPHHHHMX METa0OIITIB
Melissa officinalis L. XapakTepu3yeTbCs BaXJIMBHMH (apMaKoJIOTIYHUMHU
BJIACTUBOCTSIMH, Ta I 3JaBHa BUKOPUCTOBYIOTh Y HapoaHiil MeauuuHi. Jlucts
M. oficinalis — miHHA 1 TETKOAOCTYIHA CHPOBWHA, SKa MIiCTUTH (PIABOHOINN
(KBepUUTPUH, pAMHOIIUTPHH, JIFOTCOIIH), TONi(PEHOTBHI CIIOIYKH (po3MapruHOBa
KHCIOTa, KO(eiHOBa KHCIOTa, MPOTOKATEXiHOBAa KHCIIOTA), MOHOTEPIIEHOBI
TIIIKO3UAM, TPUTEpPHEeHH (YpCOJoBa i OJIEaHOJIOBA KHCJIOTH), CECKBITEPIICHH,
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nyOouneHI peuoBuHH, edipHi omii (Miraj et al., 2016; Sofowora et al., 2013).
[ToBiOMIISIOTE PO MTPOTUBIPYCHY, AaHTUMIKPOOHY Ta TPOTUTPUOKOBY aKTHBHICTh
excTpakTiB M. officinalis 3yMOBJeHY OiONIOTIYHO AKTHBHUMH pPEYOBHHAMH
(Wolbling & Leonhardt, 1994; Astani et al., 2012; Miraj et al., 2016).

Meroro poboti Oyll0 BH3HAYEHHsSI Ta TOPIBHSHHS 3arajJbHOTO BMICTY
(eHOMBHMX cIONYK Ta (aaBoHOINIB y BoxHO-criupToBUX (70% Ta 80% eraHom)
Ta BOJHHUX €KCTPAKTAX, OTPIMAHNX METOAAMH IPOCTOI EKCTPAKIii Ta eKCTPaKIIii
3 BUKOpHCcTaHHIM MikpoxBmiib MAE (cuctema npo6ominrorosku Multiwave Go,
Anton Paar, Austria) i3 cyxoi TpaBu M. officinalis, 310panoi Biitky 2023 poky.
Bumict (eHONBHUX CHONYK BH3HAYANM CIEKTPO(GOTOMETPHUYHO 3 PEaKTHBOM
®onina-Yekonprey Ta Na,CO,, B mepepaxynky Ha ranoy kuciory (IK),
¢maonoinis - 3 Buxopuctanusam AlCI, B nepepaxynky na kpapuetut (K).

3aeKHO Bifl CMOCOOY EKCTparyBaHHs 3MIHIOBABCS KiIbKICHHHA BMICT
JOCIIDKYBAaHUX CHOJNYK. Y BHIAIKy Marepamii y BOJHHX BHTSTaX BMICT
(eHONMBHUX CTIONYK cTaHOBUB 164,28+9 22 mr-eks. 'K/t cyx. peu.; 3arampHuii
BMICT (DEHOJIBHUX CIIOJIYK 33 €KCTparyBaHHs eTaHoJoM OyB HyxunM: 80%-Huit
crmupt — 111,21+7,04 mr-eks. 'K/t cyx. ped., 1 70%-auit eranon — 67,84+0,74 mr-
ekB. [K/r cyx. ped. Bmict ¢hnaBonoiniB — 38,86+4,36 mr-exB. K/r cyx. ped. i
36,68+3,47 mr-exB. K/t cyx. peu., BiIIOBiAHO.

Bcranorneno, mo 3a ekcrparyBaHHsS mMetogoM MAE BwmicT (eHOMBHIX
CIIONYK y BomHMX BHTsArax craHoBuB 101,87+14,07 wmr-exB. I'K/r cyxoi
pedoBuHH; ¥ 80% COMPTOBUX eKCTpaKTax BMICT ¢eHomiB — 84,58+10,21 mr-exs.
'K/t cyxoi peuoBunH, puaBoHOiAIB — 29,26+4,16 mr-ekB. K/t cyxoi peyoBuHH;
3a ekcrparyBanHs 70% crupToM BMICT eHOIBHUX CHOMYK — 139,894+16,12 mr-
exkB. ['K/r cyxoi pedoBuHu, QuaBoHoiniB — 24,88+2.55 wmr-exB. K/r cyxoi
PEYOBUHH.

3riiHO 3 OTPUMAaHUMHM PE3yJIbTaTaMH, HAHOUIBITY KiJbKICTh (PEHONBHUX
CHOJIYK OTPHUMAaHO Yy BOJHUX BUTArax M. officinalis 3a yMOB eKCTparyBaHHS
METOJOM TpaaumidHOi ekcrpakmii. HaliBuiry koHmeHTpariro (raBoHOINIB
BCTaHOBJIEHO Y 80% CHMPTOBHUX BUTATAX 33 EKCTparyBaHHs METOIOM Marepariii.
TakuM 4YMHOM, TpagMIiiiHI METOAM EKCTPaKLil BUSIBHINCH KpPAIIUMH JUIS
OTPUMAHHS BWINMX KOHIEHTpamid (EHONBPHUX CIIONYyK Ta ()IaBOHOIAIB B
excTpaktax M. officinalis.

Jsxynuyak M., Kinenau I'.
ITPOAYKTUBHICTL POCJIMH CALENDULA OFFICINALIS L.

V IPYHTOBO-KJIIMATUYHUX YMOBAX IIEPEAKAPIIATTSA 3A
BIUIMBY PI3HMX HOPM MIKPOIAOBPMBA“ABATAP 2 OPTAHIK”
Jpoeobuyvkuti depacagruii nedazoeiunuil yHisepcumem imeni leana @panxa
eyn. Lllesuenxa, 23, m. [Jpocoduy, 82100, Yxpaina
e-mail: mariana.diakunchak@dspu.edu.ua

Diakunchak M., Klepach H. PRODUCTIVITY OF CALENDULA OF-
FICINALIS L. PLANTS IN THE SOIL AND CLIMATIC CONDITIONS OF
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PRECARPATHIA UNDER THE INFLUENCE OF DIFFERENT RATES OF
MICROFERTILIZER «AVATAR 2 ORGANIC». Microfertilizer “Avatar 2 Or-
ganic” is a promising and safe trace element preparation for the cultivation of
medicinal plants. The influence of different rates of microfertilizer on the mor-
phometric parameters and productivity of C. officinalis L. plants in the soil and
climatic conditions of Precarpathia was studied. It was determined that the three-
time application of microfertilizer (pre-sowing treatment of seeds at the rate of
consumption of 100 ml/t + two-time foliar feeding in the seedling and budding
phases of plants at the rate of consumption of microfertilizer of 100 ml/ha) is
profitable and cost-effective.

Ha cBiToBOMY ¥ BITYM3HIHOMY PHUHKY OCOOJHMBHIA TOMUT Ma€ JTiKapchKka
cupoBuna C. officinalis L., oCKiNbKH y 3HaYHHX 0OCSTax BHUKOPHCTOBYETHCS
JUIL  BHUTOTOBJIGHHSI PI3HMX JIIKQpChKHX IIpenapariB, 3acTOCOBYETBCS SIK
KOMIIO3UT 0ararbox HAacTOSHOK, KpemiB, maszed (KpsaBuu, 2018). 3aBmsku
BHCOKOMY BMICTy 010JIOT1YHO aKTUBHHX PEYOBHH, EKCTPaKTH Ta mpenapatu C.
officinalis BWSBISAIOTH TPOTH3ANANBHY, PAaHO3arolOBaIbHY, AHTUTEIBMIHTHY,
MIPOTHUPAKOBY, MPOTHIa0ETHYHY, TeNaTONPOTEKTOPHY W aHTHOKCHIAHTHY Aii,
a TOMY 3aCTOCOBYIOTBCSI NIPH JIESIKMX IUTYHKOBO-KHIIKOBHX, T1HEKOJOTIYHHUX,
OYHHMX 1 MIKIPHUX 3aXBOPIOBaHHAX, omikax (Shahane, 2023). [lns mokpamieHHs
MIPOXYKTUBHOCTI Ta SKICHUX Xapaktepuctuk cupoBunn C. officinalis
BHKOPHUCTOBYIOThCS Pi3Hi arpOTEXHIYHI TPUHOMH, SKi BKIIFOYAOTh 3aCTOCYBaHHS
meBHUX BHUAIB 100puB (JIymak, 2021). [Jo gyucna nmepcneKTHBHUX Ta Oe3MEeTHUX
JUISL KyJIbTUBYBaHHS JIKapChbKUX POCIMH HAIEXKHTh MIKpomoOpuB “Aparap-2
Opranik”, sKke 3HAYUTBCS Yy TMEpPeNiKy TMpernapariB, pPEKOMEHIOBAHHX Y
OpraHiYHOMY BHUpPOOHHUITBI mpoxykuii. Ha maHwii Wac BIDIMB 3a3HAYCHOTO
MikponoOpuBa Ha Mopdorenes Ta npoxyktusHicTs C. officinalis L. y rpyHTOBO-
KIIIMaTHYHUX yMoBax Ilepeakapnarts € He TOCTIDKEHUM Ta aKTyaIbHHUM.

MeTor0 Hamoro JOCTIDKEHHS € OILIHKa JAESKUX POCTOBHUX INapaMeTpiB
Ta npoxykrtuBHocTi pociuH C. officinalis L. copry bepesorinpka cCoHsUHA,
KyJIFTHBOBAHMX Y IPYHTOBO-KIIMaTHYHUX ymoBax llepenkapmartsi 3a BIUIMBY
pi3HMX HOpM MikponoOpuBa “ABarap-2 Opranik”. Hacinas xymstypu C.
officinalis copty Bepesorinbka coHsyHa Oyno HamaHo J{OCHITHOIO CTaHIIERO
nikapcekux pocnud HAAH Vpainu. [pyHT HaBYainbHO-IOCIIIHOI IiSIHKH
€ JICpHOBO-TIJI30JIMCTHH MOBEPXHEBO-OTJICEHNH CepelHbO-CYyTIIMHKOBUHM Ta
XapaKTepu3yeThesl HU3bKUM BMICTOM I'yMycCy B opHOMYy 1mapi (2,08 %) (JIymak,
2021). BuciBanu KyneTypy y TpeTiil IeKaai KBITHS; KyJIbTHBYBaHHS IIPOBOIMIIH
BIJIIOBITHO JIO0 arpoTexHiku BupomnyBauHs (JIymak, 2016). YV xomi gociimKeHs,
y OIHUX BapiaHTaX 3aCTOCOBYBAJIH JIMIIE TEPEANOCIBHY OOpOOKY HACIHHS 3a
HOpM BUTpat Mikpogobpusa 50/ ado 100/ abo 150 M1/, a y iHmIMX BapiaHTax, —
TIO€THIOBAJIM 3 OJHO- UM JBOPa30BUM MO3aKOPEHEBUM ITIJDKUBICHHAM Yy (hazax
cxofiB Ta OyToHi3amii pociauH 3a HopMu BuTpaT 50/ a6o 100/ abo 150 mi/ra).
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BceraHoBneHO, 110 TpPUpPa3oOBe 3aCTOCYBaHHS MikpomoOpuBa (mepearnociBHa
00poOku HacinHs 3a HopMmu BuTpar 100 MII/T + 1OBOpa3oBe MO3aKOPCHEBE
mijpKuBIeHHS y (asax cxofiB Ta OyTOHi3alii POCIMH 32 HOPMH BUTpaT
MikponoOpuBa 100 mi/ra) 3yMOBIIOE 3pPOCTaHHS JESIKUX MOP(POMETPUUHUX
rapameTpiB (BUCOTH, KiIBKOCTI KBITKOBHX KOLIMKIB Ha POCIIMHI Ta iX giamerp)
Ta ypoxaitnocti y pociut C. officinalis. 30kpemMa, BUCOTa POCIIMH MOPIBHIHO 3
koHTpoJieM 3poctana Ha 30,8% (p=0,02); KifbKICTh CYIBITh HA OHIA POCIHHI
3pocrana 10 22+2 ox. i3 cepennim aiamerpom 6,2+0,3 oM, o Ha 29,4% (p=0,03)
ta 19,2% (p=0,02), BiAMOBIIHO BUIE MOPIBHIHO 3 KOHTPOJIEM. YPOXKalHICTh
cyusith (0,91+£0,05 — 1,12+0,07 1/ra) 3pocTasia mopiBHAHO 3 KOHTpoJeM Ha 23%,
YUCTHH MPHOYTOK JIiKapchbKoi cHpoBHMHM Ha 17,9%, piBeHb peHTaOEeIbHOCTI
cknanas 52,5%, Mo CBIAYUTH MPO NOUUIBHICTh Ta €KOHOMIYHY €(EeKTUBHICTh
kynberuByBanHs C. officinalis 3a Tpupa3o0BOro 3aCTOCYBaHHs MiKpO100pUBa.

Koaodosuu 1., Makap O., Pomaniok H.

BMICT ®JIABOHOI/IIB Y EKCTPAKTAX
EPILOBIUM ANGUSTIFOLIUM L.
Jlvsiscokutl nayionanvHuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina

e-mail: ivanna.zholobovych@lnu.edu.ua
Zholobovych 1., Makar O.,Romanyuk N. CONTENT OF FLAVONOIDS
IN EXTRACTS OF EPILOBIUM ANGUSTIFOLIUM L. Flavonoids — a group
of natural compounds with beneficial health properties. The study the effect
of ethanol concentration 96%, 75%, 70%, and 50% for extracting flavonoids
from dry fireweed (Epilobium angustifolium L.) herb. Quantitative analysis
of flavonoids was performed by a photocolorimetric method. The maximum
flavonoid content of 13.81+£0.24 mg quercetin equivalents/g was found in the
70% ethanol extract. A close result of 13.37+0.15 mg/g was observed for 75%

ethanol.

®dnaBoHOIAN - TpyNa NPUPOTHHUX CIIOIYK 3 KOPUCHHMH BIIACTUBOCTSIMH
JUTA 370pOB>ST JIFOMUHH. JIOCTIMKEHO BIUIMB KOHIIEHTpAIil eTaHoiry 96%,
75%, 70% Tta 50% mns excrpakmii (UIaBOHOINIB 13 CyXOi TpaBM iBaH-Yalo
Epilobium angustifolium L. KinekicHuii aHami3 ¢IaBoHOIIIB BH3HAYAIH
(porokonopumerprano 3 AICL,.  Makcumanbhuii  BMIiCT  (IaBOHOINIB
13,8140,24 Mr-ekB KBepLETHHY/T BHsBIEHO B 70% eTaHONBHOMY EKCTPAKTi.
Bbamspkuit pesynerar 13,37+0,15 Mr-exs/r cnocrepiranmu B 75% eraHonsHOMY
€KCTPAKTI.

Binpmmicte pociuH, sKi BUKOPUCTOBYIOTH y TPAAMIIAHIA METUIHHI,
Oarati momideHONaMu Ta (raBoHOoimamu. DIABOHOIMM — TPyIa MPUPOTHUX
PEYOBHH, SIKi MICTSTBCSA B (pyKTaxX, OBOYAX, CTeONIaX, HACIHHI Ta BIUTUBAIOTH
Ha 1X apomar, cMak, koiip. BopHowac mokasaHo, mo (aBOHOIANM BIUIMBAIOTh
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Ha 310poB’st moauau (Juca et al., 2020; Fraga et al., 2019; Rodriguez-Garcia
et al., 2019). Excrpakru i3 TpaBu iBaH-uato Epilobium angustifolium L. (cuH.
Chamerion angustifolium) 6arati Ha TOJI(CHONN Ta MAIOTh NIMPOKUN CIIEKTP
NpOTHU3ANaIbHUX, aHTUOAKTepiaIbHUX, aHTHOKCHJAHTHHUX Ta NPOTHUBIPYCHHX
BiiactuBocreit (Kamkin et al 2022).

Meroto poboTu Oysi0 BH3HAYEHHS YMOBH OTPHUMAaHHS MaKCHMalIbHOTO
BMICTY (pJIaBOHOT/IIB y BOJAHO-CIIMPTOBUX EKCTPAKTAX, OTPUMAHHMX 13 CyX0i TpaBu
iBaH-uato Epilobium angustifolium L. Sk excTpareHT BUKOPUCTOBYBAJIHA €TaHOJ
y pi3HHUX KOHIEHTpalisx — 96 %, 75, 70 1 50 %. KinbkicHuii BMicT (aBoHOINIB
BU3Ha4aIM (porokonopumerpudHo 3 2 % AlCL, y nepepaxyHKy Ha KBEpLETHH
(KB) (Abraham et al., 2020) .

[MopiBHsuIbHMIA aHai3 BMICTy ()JIaBOHOINIB y TpaBi iBaH-yalo IOKa3aB
HaWBUIIMK BMICT y EKCTpaKTi, OTpuMaHoMmy 3 noromorot 70% eranonmy —
13,81+0,24 wmr-exkB KB/ r cyx. pe4, Onu3bKi 1O [BOTO 3HAYCHHS BMICTY
¢dnaBoHoiniB ¥y 75%-omy etanonmi — 13,37+0,15 mr-ekB KB/ 1 cyx. peu., mo
Y3roKY€eThCs 3 TaHuMu JtiTepatypH (Salmeron-Manzanoet al., 2020). 3HmKeHHS
Y{ MOJaJblIe MiJBUIICHHS KOHIEHTpAIl eTaHoJly NMPHU3BOAMIO JI0 3HIIKCHHS
BMICTYy EKCTparoBaHMX pedoBHH, 1 (pIaBoHOINIB, 30Kkpema: 96% eraHonm —
9,86+0,11 mr-exB KB/ 1 cyx. peu., 50% — 12, 3+0,11 mr-exB KB/ r cyx. peu.

TakuM 4MHOM, [JIsI MAKCUMAJIBHOTO CKCTparyBaHHs ()JIABOHOIIB i3 TPaBH
iBaH-4alo OLUIBHO BUKOpUCTOBYBaTH 70% eTaHoII.

Koziii JI., Porau B.

JIMCTKOBUI ATIAPAT KBACOJII
3A JIi TIBEPEJIIHY TA AHTUT'IBEPEJIIHY
Binnuyvxui oeporcasnuii neoazoziunuii ynisepcumem imeni Muxaiina Koyobuncvkoeo
eyn. Ocmponvkoeo, 32, m. Binnuysa, 21001, Ykpaina
e-mail: lana2001.koziy@gmail.com
Koziy L., Rogach V. LEAF APPARATUS OF BEAN UNDER THE EF-
FECTS OF GIBBERELIN AND ANTIGIBERELLIN. The influence of foliar
treatment of GA, and EW-250 on the growth, development and productivity of
beans of the common Skorospilka variety was studied. GA, enhanced the linear
growth of beans, and EW-250 inhibited it. Both growth regulators increased the
number of leaves per plant, dry leaf mass, leaf surface area, leaf stand index, and
leaf blade thickness. EW-250 increased total chlorophyll content in leaves and
chlorophyll index of stands. The yield of seeds per plant increased significantly
under the influence of EW-250 and tended to decrease after the application of
GA..

3
BuBYeHHs 3aKOHOMIPHOCTEH pPOCTY 1 PO3BHTKY POCIHH € BaXXIJIUBOIO
TEOPETHYHOIO 0a3010 /IS YNPABIiHHSA UMM MPOLECaMH 3 METOI0 ONTHMi3anii
MIPOXYKTUBHOCTI POCIMH. 3HAUYHy pOJb y KEpyBaHHI HUMH BiAirparoTh
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Ppi3HOHAIpPABJIEHI PEryJsATOpU POCTy. BaXKIMBUM KOMIIOHEHTOM MOp(OreHe3y
Ta MPOAYKLIHHOTO MPOLIECY pPOCIKH € TucTkoBui anapar (Kuryata, 2019).

HocunimxyBanu BIUIMB JTMCTKOBOI 00poOku ribepenosoro kucnoru (I'K,)
Ta TPUA3OJIOXIJHAM aHTUTiIOeperiHoM — TeOykoHazoiaom (EW-250) na picr
PO3BHTOK Ta MPOIYKTUBHICTH KBacoi 3BM4YaiiHOI copty Ckopocmiika. Pociuau
06pobmsmu 0,005% 'K, ta 0,025% EW-250 y dasy Oyronizauii 02.07.2023 poxy
3a JOMOMOTOr0 paHiieBoro onpuckysada CO-12 «Marolex» (ITonbra). Pociuau
KOHTPOJII0 00poOIIsTH BomonpoBiHO Bojo (AOAC, 2010).

Hamu Bcranosneno, mo I'K, 36i1b1ryBana tiniiHi po3Mipy pocIuH KBacoJti
(17%), a EW-250 3menmryBaina (11%). O0uaBa peryisTopu pocTy 301IbIITyBaIH
KIUJIBKICTB JIUCTKIB Ha pociuHi. 3a Aii cTumyssTopa Ta iHribiTopa MakCUMabHi
3HAYEeHHS! KUIBKOCTI JINCTKIB MEpPEBHIIYBaJM KOHTPOJBHUHA MOKa3HUK Ha 27
ta 17%, a Ha KiHeup AochipKyBaHoro mepiony Ha 29 ta 15%. Ilpu upomy
MaKCHMaJlbHa TIJI0Ia JIUCTS Ta JIMCTKOBMH injexc Hacakensb 3a 1ii 'K, Ta EW-
250 mepeBuIyBanu KOHTPOJb Ha 21 Ta 8% BiAMOBIIHO, a Maca CyX0Oi PSYOBHUHH
JIUCTKIB Ha 25 Ta 6%. Sk ribepeniH, Tak i aHTUTi0epesTiH ITOTOBLIY BN JINCTKOBI
IUTACTHHKH KBACOJIi. MakcuMallbHi MOKa3HUKHU TUTOMOI IIOBEPXHEBOT LIIILHOCTI
JcTKa OyiM OLIBLIIMMU HIXK y KoHTpoui Ha 17 Ta 9%.

BwMmict xmopodiny y JHMCTKax CYTTEBO BIUIMBAE€ Ha MPOLYKTUBHICTh
KyJIbTypHUX pociiuH. EW-250 migumiyBaB BmicT cymu xiyopodiniB (a+b)
y JUCTKaxX KBacoiqi mpotsarom Bererauii Ha 8-14%, Toxi ax I'K, sHmxkyBaB ix
BMmicT Ha 15-17%. XnopodinbHuii iHIEKC HACaKeHb Y Mepioa MaKCHUMalIbHOT
BEreTaTUBHOI MacH POCIMHH 3a OOpOOKHM peTapiaHTOM OyB OUIBIIMIA, HIX y
KOHTPOJI1 Ha 27%, TOi sIK 3a [ii ribepeniny 0yB HrbkuuM Ha 13%.

3MiHH y JMCTKOBOMY amapari MOCHIIOBAIM HAKOIIMYYBaHHS MacH CyXol
PEYOBHHH IT1JT0T pOCTUHHM. Y MEpioj MAKCUMAJIbHOTO HAKOTIMYCHHS BEr€TaTUBHOT
Macu nokasHuk 3a Aii I'K, nepesuurysas xkontpons Ha 17%, a micias o6poOku
EW-250 Ha 29%. Ha kiHenp QOCHiKyBaHOTO MEPioay 3POCTAHHS CTAHOBHUIIO
13 ta 21% BinnoBigHO. AHaNI3 TUHAMIKH YHCTOI IPOTYKTHBHOCTI ()OTOCUHTE3Y
CBIIYHTB, 110 Y (ha3y LBITIHHS Ta [JIOIOHOLICHHS BiH IEPEBHUIIYBaB KOHTPOJIbHUI
3a i1 000X PeryyisaTopiB PoCTy.

Pi3HOHampaBieHi  piCTPeryjasTopd ONTHUMI3yBald MNPOLYKTUBHICTh
KynbTypu KkBacoidi copty Ckopocminka. OOpoOka CTUMYJISTOPOM POCTY
301IbIIIyBaa KUTBKICTh CTPYUYKIB Ha pociuHi Ha 35%, a micis 3aCTOCYBaHHS
EW-250 Ha 55%. Y mepioJ MakCUMalbHOTO HAKOMMYCHHS BEr€TAaTUBHOI MacH
Maca CTpyuKiB i3 onniei pociunu 3a aii I'K, na 11% nepesuiiysaia KOHTPOJIb,
a micnst 3acrocyBanHs EW-250 Ha 56%. AHani3 KUIbKOCTI HaCiHHS B CTPYHYKY
CBIIYMTH, 11O peTapAaHT 30uIblIyBaB iX KinbKicTh Ha 12%, a cTumynsTop
pocTy 3MeHinyBaB Ha 33%. Takum 4uHOM, ypoiail HaciHHs 3a 00pobku I'K,
MaB TeHJIeHLito 10 3HmkeHHs (10%) Toni sk micns 3actocyBanus EW-250 Bona
JIOCTOBIpHO 30inbIryBaacs (73%).
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Pumceka K., ITanyaa O.

BIIJINB 3ACOJIEHHA HA MOP®O®I3IOJIOI TYHI
[TOKA3HUKU BEPBU ITPYTOBUAHOI SALIX VIMINALIS L.

Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
e-mail: rymskakarolina@gmail.com

Ryvmska K., Patsula O. THE EFFECT OF SALINITY ON THE MOR-
PHOLOGICAL AND PHYSIOLOGICAL PARAMETERS OF THE SALIX
VIMINALIS L. Soil salinization negatively impacts plant growth and develop-
ment, leading to osmotic imbalance, ion toxicity, and oxidative stress. This study
investigated the effects of different salinity levels on the morpho-physiological
parameters of Salix viminalis L., a promising tree crop for cultivation on saline
soils due to its potential tolerance. At moderate levels of salinity, willow showed
a certain tolerance due to morphological and physiological adaptations with a
slight decrease in the area of the leaf, a change in the number of photosynthetic
pigments and proline content, however, at high salinity levels, the negative im-
pact was more pronounced.

PocnmHM MOCTIHHO CTHKAIOTBCS 3 PI3HUMH CTPECOBUMH (PaKTOpaMu
abiotmyHoro Xapakrepy. OmwH 3 Takux (pakTopiB — 3acONEHHS TPYHTIB,
HA CHOTOJHIIIHIA JE€Hb € OOMEXYHUHM (AKTOPOM IS MPOIXYKTHBHOCTI
pocnuHHUNTBa. OCOOIHMBICTH BIUIMBY XJIOPWAY HATPI0 MOPIBHSHO 3 IHIIMMH
a0iloTMUHMMHU (haKTOpaMHu TIOJISITAE Y TOMY, IIO BiH Ma€ TOJABIHHY NPHPOAY:
TOKCHYHICTh BiTHAJTUIIIKY I0HIBTa 11F0 OCMOTHYHOTOCTPECY. 3aCOICHH I BUKIIUKAE
BIJJTHOBJICHHSI ~KOMITOHEHTIiB  ()OTOCHHTETHYHOTO  EJIEKTPOHTPAHCIIOPTHOTO
JIAHIIOTA 1 CHPUYMHSE YTBOPEHHS aKTHBHUX (OpPM KHCHIO, IIO B CBOIO
Yepry MNPHU3BOIUTH JO OKCHIATUBHOTO cTpecy. Bucokuit Bmict  NaCl
y IPYHTI MOX€E CIPUYMHITH HETaTUBHHUH BIUTMB Ha MOP(OJIOTIUHI MMOKa3HUKH
pociuH. Hame gocmipkeHHs crpsiMOBaHEe Ha BUBYEHHS BIUIMBY 3aCOJICHHS Ha
Mop¢odizionoriuHi MOKa3HUKH BepOH NMPYTOBUAHOI (Salix viminalis L.).

Jns Hamoro NOCHIKCHHS MW  BHUKOPHCTOBYBAIM YOTHPH, ILIECTH
Ta BOCBMH TIDKHEBI JKHBII BepOM TPYTOBHIHOI, JXUBII BHCAKYBaIH Yy
KOHTEWHEpH 3 TEepIiTOM, MO 7 JKUBIIB Yy KOXKeH. PocimHHWII MaTepian
MIOJIMBAIN TIO)KUBHUM PO3UYMHOM XOJaHAa-ApHOHA (KOHTPOJIB) Ta PO3YMHOM
Xomanna-ApHoHa i3 nogaBanHsM NaCl y xonmenTpamisx 100 Ta 200 MxM.
JocimKeHHs TPOBOAMIIICH BIPOIOBXK NBOX MicsiB. KoxkHi 14 qHiB mpoBOAMH
BimOip Marepiany A BUMIipIOBaHHS MOP(OMETPUYHHX ITOKa3HHUKIB, BMICTYy
(hOTOCHHTETHYHHX ITIrMEHTIB Ta MPOIIiHY.

PesynbraTi TpOBENEHHMX OCTIDKEHHb IIOKA3alM, IO 3aCOJICHHS
I'PYHTY YMHWTH HETaTHMBHUM BIUIMB Ha MOpQoQi3ioioridHi NOKa3HUKH BepoOn
npyroBuaHol. [IpoTe, CTymiHb IILOTO BIUIMBY 3aJICKUTH BiJl PIBHS 3aCOJEHHS.
[Ipn HW3BKMX pIBHAX 3acojieHHS BepOa NPYTOBHAHA JEMOHCTpPYBajia IEBHY
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CTIHKICTh 3aBASKM MOp(QosoriyHUM Ta (i3i0JOTIYHUM amanTauisM. 30Kpema,
CIIOCTEPIrajaocs He3HAYHE 3MEHIIICHHS TUTONII JTMCTKOBOI IJIACTUHKH, BOJHOYAC
K (DOTOCHHTETHYHA aKTUBHICTh 3aJIMINANACh HAa JOCTATHHO BHCOKOMY PiBHI.
301IbIIEHHS TPUBAIOCTI CTPECY MPU3BOAUTH JI0 3POCTAHHS BMICTY XJIOpodiny a
Ta b, a TAKOX 3aralIbHOTO XJI0podiny a+b. KimbkicTs KapOTHHOIAiB 3MEHIITY €THCS
31 30UMBIICHHSM TPHUBAJIOCTI CTpeCy, OCOONMBO TPH BHUKOPHCTAHHI BHIIOL
KOHIIeHTpawii coumi. Ile cBiTunTh Mpo HE3HAYHHMI, ane NMPHUCYTHil HeraTHBHUN
BIUTHB 3aCOJICHHS Ha MPOAYKYBaHHs NIrMEHTIB y BepOu NpyToBUAHOI. HasBHICTE
NaCl y cepenoBuIIi CIIpUYNHUIO aKTUBHUN CHHTE3 Ta HAKOIIMYEHHS IMPOJIiHY,
o0 CBIJYUTH TPO BIAMOBINE POCIMH HAa 3aCOJCHHS. Peakilisi pociuH Ha
3aCOJIEHHsI 3MIHIOETBCS 3aJIE)KHO Bijl TPUBAJIOCTI BILIMBY CTPECOBOTO YMHHHKA
Ta Horo KoHIEHTpauii. B pe3ynbrari nocmimpkeHb BCTAaHOBIICHO, 1110 3aCOJICHHS
HEraTMBHO BIUIMBaE Ha MOP(OJIOTiyHi Ta (i310JOTiuHI MOKa3HUKH POCIUHU
BepOu mnpyroBuaHoi. IlpoTe, 3Baxkaroun Ha pe3yJbTard JOCHIPKeHb Bepda
MPYTOBHHA Ma€ 3HA4HI MEPCIEKTHBU Ui PO3BUTKY y cdepi ditopemeniamii
3a0pyIHEHUX TPYHTIB PI3HUMH PEUYOBHHAMH, 30KpeMa COJIIMH, 1 MOXxe OyTH
e(eKTHBHUM IHCTPYMEHTOM Y 3yCHJUISIX 3 BiJHOBJICHHS IPUPOIHOTO CEPEIOBHILA
Ta TOMIMIICHHS SKOCTI IPYHTY Ta BOOJHHUX PECYPCIB.

Cagepa K., Porau B.

BIUIMB CTUMYJISTOPIB POCTY HA JIUCTKOBHIA
ATTAPAT KBACOJIL
Binnuyvxuii oeporcasruii nedazoeiunuii yHisepcumem imeni Muxaiina Koyroburncvkoeo
eyn. Ocmpo3svkozo, 32, m. Binnuya, 21001, Yxpaina
e-mail: krisavera2604@icloud.com

Savera K., Rogach V. INFLUENCE OF GROWTH STIMULATORS
ON THE LEAF APPARATUS OF BEAN. The influence of foliar treatment of
1-NAA, GA, and 6-BAP on the growth, development and productivity of com-
mon bean variety Skorospilka was studied. GA, and 6-BAP enhanced the linear
growth of beans, and under the influence of 1-NAA, a tendency to its decrease
was observed. All growth regulators increased the number of leaves per plant, dry
leaf mass, leaf surface area, leaf stand index, and leaf blade thickness. 1-NAA
and 6-BAP increased the content of total chlorophyll in the leaf. The yield of
seeds from the plant significantly increased only under the influence of 6-BAP,
and after the application of GA,, a tendency to decrease the yield was observed,
and under the influence of 1-NAA, it significantly decreased.

[Ti3HaHHS 3aKOHOMIPHOCTEIl OHTOTEHe3y pOCIHMH (hopMye TeopeTHUYHY
6a3y [UIsl CBIIOMOTO YIPAaBIiHH POCTOM Ta PO3BUTKOM. BupimianbHy ponb npu
BOMY BiJITparOTh PETYISATOPH POCTy POciuH. J[0 HHX HaleXaTh MPHPOIHI
Ta CHHTETHUYHI CHOJYKH, SKi aKTHBHO BIUTMBAIOTh Ha OOMIH PEYOBHH, IO
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NPU3BOJUTH J0 BUIUMHUX 3MiH Y POCTi 1 po3BUTKY. Cepesi HUX HalOUIbII ITUPOKO
BHKOPUCTOBYIOThCS CHHTETHYHI cTuMmyJsitopu pocty (Kuryata, 2016).

JocmimkyBanu BILIuB (osriapHoi 00poOKH 1-HAQTUIONTOBOKO KHUCIOTOK
(1-HOK) ri6epenosoto kucnororo (I'K,) Ta 6-Gensunaminomypunom (6-bAIT)
Ha PiCT PO3BUTOK Ta IMPOAYKTUBHICTH KBacolli 3BHYaifHOI copTy CKOpoOCIHiiKa.
Pociuam  o6pobnsma 0,005%1-HOK, TI'K, ta 6-BAIl y dasy Oyromizamii
02.07.2023 poky 3a momoMoror panmeBoro ompuckyBada CO-12 «Marolex»
(ITompmia). PociuHN KOHTpOIO 00poOistmn BogonpoBigHo Bomok (AOAC,
2010).

Hamu Bcranosneno, mo 'K, Ta 6-BAIl 30inbmyBanu JiHilHi po3mipu
pociuH kBaconi Ha 17 ta 13% BinnosixHo, a 3a nii 1-HOK cnocrepiranacs
TEHJEHIIs 10 3HWkKeHHs BUcoTH (8%). Perymsaropum pocty 30imbiryBanu
KUTBKICTh JIUCTKIB Ha pociuui. 3a nii 1-HOK, 'K, Ta 6-BAIl MaKCUMaJIbHi
3HA4YEHHS KUIbKOCTI JIMCTKIB MEPEBUIIYBAIM KOHTPOJIBbHUI MOKa3HUK Ha 13, 26
ta 8%, a Ha KiHeI[b JOCIIKYBAaHOTO TIEPioy 3pOCTAHHS BiAMOBIIHO CTAHOBHUIIO
19, 29 Ta 6%. [Ipu npoMy MakcHMallbHa IUIONIA JIUCTS Ta JIMCTKOBHU 1HIEKC
nacampkenb 3a Aii 1-HOK, 'K, ta 6-BAIl nepesumyBann koutpons Ha 50,
28 Ta 73% BiOMOBiIHO, a Maca CyXOi peYOBHHH JHCTKIB Ha 67, 14 Tta 25%.
AYKCHHOBHH, TiOEpeIiHiB Ta IUTOKIHIHOBHH CTUMYJISTOPH POCTY TOTOBITYBaIH
JINCTKOBI IJIAaCTHHKH KBacoyi Ha 9, 11 ta 28%.

BwmicT xyopoginy y JHCTKaX CYTTEBO BIUIMBAaE Ha IPOAYKTHBHICTH
KyJIbTYpHUX pocnuH. 6-BAIl minBumryBaB BmicT cymu xsopo¢imis (at+b) y
JIUCTKAX KBacoJi mpotsrom Beretamii Ha 10-28%, 1-HOK na 11-21% Toni six I'K,
3HM)KYBaB iX BMicT Ha 3-17%.

3MiHM Yy JIMCTKOBOMY arapaTi MOCHJIIOBAJIM HAaKONWYyBaHHS Macu
CyXOl PEYOBMHM IUJIOI poCiuMHH. Y Tepiof MaKCHMaIbHOTO HAKOIMHYECHHS
BEreTaTMBHOI Macu TOKasHuK 3a Jii 'K, mepesuinysas koutpons Ha 17%, a
micis 06po6ku 1-HOK na 22%, a micns 3actocyBanus 6-bAIl Ha 32%. Ha xinenp
JOCIIIKYBaHOTO Iepiofy 3pocraHHs craHoBmwiao 13, 12 ta 18% BimmosimHoO.
AHaIi3 TUHAMIKH 9HCTOi MPOAYKTUBHOCTI (POTOCHMHTE3Y CBIMYHTH, IO MICHA
3acrocyBanHsa 1-HOK Ta 6-BAIl moka3HUK epeBUIyBaB KOHTPOIb MPAKTUIHO
HpoTATOM yciei Bereranii, a 3a Aii I'K, nnmie y pasy usiTinms.

Pi3HOHampaBneHi  piCTPEryJsiTOpH  ONTHMI3YyBalk  INPOAYKTUBHICTH
KyJnbTypu KBacosli copty Ckopocminka. OOpoOka CTHMYJISATOpaMu pOCTY
1-HOK, TK, ta 6-BAII 30inburyBana KibKiCTh CTPY4KiB Ha pociuHi Ha 41, 21
Ta 25%. Pa3om 3 ThM, KITBKICTh HACIHMH B CTPYYKY 32 JIii CTUMYJISITOPIB POCTY
1-HOK, I'K, Ta 6-BAII 3menurysanacs BigmosigHo Ha 49, 33 Ta 8%. Takum
YMHOM, ypOXKaii HaciHHs 3a 00pobku 'K, MaB Tennenuito 10 3umkenns (10%)
Tomi sk micis 3actocyBanHs 1-HOK Bona moctoBipHO 3MeHIyBanacs (28%), a
micns aii 6-bAIT mocToBipHO 3pocTana (15%).
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POJIb BHECEHHS BIOBYTIULJIA Y ®OPMYBAHHI
MPOAYKTUBHOCTI IMIIEHULII SIPOI: BIUIMB HA PICT,
®OTOCUHTETUYHUIN AITAPAT TA BPOXKAUHICTD
Jlvgiecoruil Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m.JIveie 79005, Vkpaina
e-mail: tetiana.sopushynska@Inu.edu.ua

Sopushynska T., Romanyuk N. THE ROLE OF BIOCHAR APPLICA-
TION IN THE FORMATION OF SPRING WHEAT PRODUCTIVITY: EF-
FECTS ON GROWTH, PHOTOSYNTHETIC APPARATUS AND YIELD.
Wheat is one of the major cereal crops for food production worldwide and in
Ukraine. Maintaining optimal soil fertility and mineral nutrition is crucial for
achieving high yields, but these factors are continuously deteriorating due to an-
thropogenic activities. Biochar, a byproduct of biomass pyrolysis, is considered a
potential soil amendment capable of reducing toxicity while improving fertility.
It enhances the efficiency of fertilizer and nutrient utilization (P, K, Zn, Cu) and
counteracts organic matter degradation. This study investigated the effect of 2%
and 5% biochar application on growth parameters (plant height, fresh and dry
mass), chlorophyll a and b content, and yield of spring wheat cultivar Oksamyt
myronivs’kyi under field and laboratory conditions. Results showed that biochar
positively influenced growth traits, especially in the field, with the 5% treatment
exhibiting the highest increase in photosynthetic pigments (18% for chlorophyll
a and 22% for chlorophyll b) compared to the control. A direct correlation be-
tween biochar application and grain yield was observed, with 1.3-fold and 1.6-
fold higher yields for 2% and 5% biochar, respectively, relative to the control.
Overall, biochar amendment improved morphometric parameters, chlorophyll
content, and yield of the spring wheat cultivar.

ITmenwnto (7riticum sp.) BBaXKAIOTh OAHIEID 3 OCHOBHUX 3E€PHOBHX
POIOBONIBYHMX KyJbTYp y cBiTi (Sadaf et al., 2017). B Ykpaini miieHuIrs Takox
TociJjae 3Ha4H1 MOCIBHI TUTOT], 3 TKUX 0:113bK0 10% BiABOAUTHC 111 BUPOLYyBaHHS
MIIEHNLI Apoi M’SKUX 1 TBEPAMX COPTIB. BaskIMBUM UYMHHUKOM OTpPHMaHHS
SIKICHOTO BPOXKAI0 € HAJEXKHI YMOBH MiHEPAJIbHOTO )KHUBJICHHS POCIIHH Ta SKICTh
TPYHTY, SKi HEBIUHHO MOTIPHIYIOTHCS BHACHIZOK TEXHOTEHHO! IisSUTBHOCTI
JIIONMHM, @ B yMOBaX BilfHH — 1 BOeHHHX Jiil. OTHUM i3 IUIIXiB PO3B’sI3aHHS €]
npoOJieMH BBAXKAIOTh BHECEHHS! MarepialliB, 3JaTHUX 3HWKYBaTH TOKCHYHICTh
1 BOZHOYAC IMiABHILYBAaTH poAtodicTs IpyHTY (XaputoHoB, 2023). BioByrimisa
(mpomykT mipoiizy 6ioMacH) IMiABHILY€E e(EKTUBHICTh BUKOPUCTAHHS 100pUB 1
TTOXXKUBHUX PEYOBUH IPYyHTY, 30KpeMa P, K, Zn i Cu, a Takox mpoTuie aerpanamii
oprauiunoi pesosuun (Khan et al., 2021). Moro B1acTHBOCTI BU3HAYAIOTHCS: 1)
BHCOKOIO TIOPHCTICTIO Ta, BiANOBIJHO, BHCOKOIO BOAOYTPHUMHOIO 3ATHICTIO;
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2) BUCOKOIO KaTiOHOOOMIHHOIO 3[aTHICTIO, IO CHPUSIE YTPUMAHHIO MOXHBHUX
pedoBuH; 3) 31aTHICTIO Oe3MocepeIHbO BiJJIaBaTH TOKUBHI PEUYOBHUHH, BMICT
SIKUX 3QJICKWUTh BiA THIYy OIOBYyriuis; 4) 3[aTHICTIO OyTH CepelOBHILNEM
iCHYBaHHS KOPHCHHX MIKpPOOPTaHi3MiB, $IKi CIPHSIOTH BHBUIPHCHHIO Ta
3aCBOEHHIO MOKUBHUX PedoBHH pocimHamu (Zheng et al., 2018). Jlani momo
BIUIMBY 3aCTOCYBaHHs OiOBYriuis Ha PIiCT 1 MPOAYKTHBHICTD IIICHHII Y CBIiTI
MaroTh (pparMeHTapHuil Xapakrep, a B YKpaiHi — BiJICyTHi.

Meroto nociikeHHsT OyJ0 BHUBUCHHS BIUIMBY BHECEHHS O10BYriuIsl B
IpyHT (2% T1a 5%) Ha POCTOBI MOKa3HHWKU (BHCOTY HaJ3€MHOI YaCTHHH, MacCy
cHpoi Ta CyxOl PEYOBHMHM), BMICT XJIOpo(imiB a i b, a Takox BpOKaHHICTH
mmeHuni sApoi copry OKcaMUT MHPOHIBCHKHE. PocimHN BHpoIIyBadn B
MOJBOBHUX 1 J1AOOPAaTOpPHMX YMOBaxX Yy YOTHUPUKpPAaTHIH MoBTOpHOCTI. [lnmomia
JOCIITHOT TUISTHKY PaHJOMi30BaHOTO TIOJILOBOTO JIOCIILY, SIKAl BUKOHYBJI Ha
6a3i boraniunoro caay JIbBIBCHKOrO HaliOHANBHOTO YHiBepcHTETy iMeHi IBaHa
®panka, cranoBuia 2 M? (ycix pazoM - 24 M?). HacinHs BUCiBaiy 3a JOIIOMOTOIO
PYYHOI CiBalkH, 3 po3paxyHKy 33,2 r/m?. BioByTiUIS BHOCHIN Ha €Talli MOSBH
MPOPOCTKIB, y MDKpsans, 3 po3paxynky 0,5 ta 1,5 kr/m? JlaGoparopHwii
BereTalifHui TOCHiJl MPOBOAWIN Y Teruuii Kadenpu ¢izionorii Ta ekoJorii
pocinuH. [leHuno BUpOILyBaM Y BereTalifiHUX ropukax od’emMom 3 i, y
KOKEH TOpLIMK BHOCHJIA 2 KT IPYHTY 3 gonaBaHHs OioByriuis (2% ta 5%). Bmicrt
XJIOPOQUIIB y TparnopreBrx JIMCTKAaX Ha eTall BUXOLy B TPyOKy BU3HAYaIN
(hOTOKOJIOPHMETPHYHO B CIUPTOBOMY BHTsI31. POCTOBI MOKa3sHMKM BHMIipIOBaIn
3araJbHONIPHHHATAMHA METOAAMH Ha eTami KynliHHA. OTpuMaHi pe3yiasraTd
OIPaIbOBAHO CTATHCTHYHO.

3a momepeqHIMH  pe3ylbTaTaMH  €KCIEPHUMEHTIB, IPOBENCHHUX Y
11a00paTopHUX Ta MOJHOBUX YMOBax BIIPOJOBX BererauiiHoro nepiomy 2023
POKY, BHECEHHSI 010BYT1JUIS B KOHIIEHTpaifx 2% 1a 5% IO3UTHBHO IMO3HAYMIIOCS
Ha POCTOBHX INOKa3HHWKaX, 30KpeMa, BUCOTI Ha/I3EMHOI YaCTHHH, Maci CHpoi Ta
CyX0i pe4OBHHH POCIHH, 0COOINBO y IMOJBOBUX YMOBax. HaiibinpIre 3pocTanas
BMICTY XJIOPOQLIIB y MPANOPLEBHUX JIUCTKAX, CIOCTEPIrajiy B yMOBaxX MOJILOBOTO
EKCIIEPUMEHTY Y BapiaHTi 3 BHeCEHHsAM 5% O10Byrius, 30kpeMa, 3adikcoBaHO
30inbiIeHHs Ha 18% BmicTy xopodiny a Ta Ha 22% — xnopodiny b y nopiBHSIHHI
3 KOHTpOJieM. BUsBIEHO MNpsiMy 3ajeKHICTh MK BHECEHHSIM OIlOBYTiIsA Y
cyOcTpar Ta BpokaitHicTio. BpokaliHICTh 3epHa B IOIFOBUX YMOBaX y BapiaHTi
3 BHECEHHsIM 2% OioByriyuisa Oyna Bumoro B 1,3 pasa, MOpiBHSHO 3 KOHTPOJIEM, a
y BapianTi 3 5% OioByriuis — B 1,6 pasu.

OTxe, BHECEHHs pi3HUX 103 (2% Ta 5%) nepeBHOro OiOBYriuIs B IPYHT
MIPU3BEJIO JI0 MOKpaUIeHHs MOP(GOMETPUYHMX MOKA3HHUKIB Ta IiJBUILEHHS
3araJbHOTO BMICTY (DOTOCHHTETHYHHX ITIIMEHTIB, IO 3PEIITOI0 ITO3UTHBHO
MMO3HAYMIIOCS Ha 3araibHid BpPOXAWHOCTI MIIEHHUII spoi copry OkcaMuT
MHUPOHIBCHKHH.
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Tehlivets S., Romanyuk N. P PROSPECTS FOR BIOCHAR USE IN
THE CONTEXT OF SUSTAINABLE STRAWBERRY CULTIVATION. The
cultivation of garden strawberries (Fragaria x ananassa Duchesne) depends on
soil quality, disease prevalence, and climate changes. Studying the use of biochar
for managing strawberry plant growth and resilience is a promising research di-
rection to optimize their cultivation. The application of biochar as a fertilizer and
soil amendment increases fertility, promotes mycorrhizal formation, enhances
resistance to pathogens, and improves yield, but data on its influence on straw-
berries under Ukrainian conditions are limited.

BuponryBaHHs CyHHIIb CaJOBHX, a00 MONyHUUb, (Fragaria X ananassa
Duchesne) — € ogHi€t0 i3 BaXJINBUX CKIIAIOBIX POCITHHHUIITBA B YKpaiHi Ta CBITi,
SIKE 3aJISKUTDH BiJl IKOCTI IPYHTOBUX YMOB, OITHPEHHS XBOPOO Ta KIIIMAaTHIHUX
3MiH. BuBueHHs (hi3ionoriqHux 3acan KepyBaHHS POCTOM i CTIHKICTIO POCIHH,
30KpeMa, 3 BHKOPHUCTAHHSAM OIOBYTLIISA, PO3IISAAIOTH SIK ITEPCIIEKTUBHHMA
HaIpsAMOK JOCIIIDKEHb 3 METOO ONTHMI3yBaHHS YMOB BHPOILYBaHHS ITOJTYHHUIIb.
BioByrimtst, TBepauii MWOOIYHMIA TPOAYKT Mipoiizy OiomMacH, BHOCATH SIK
IOOpWBO 1/ab0 TOMIMMIyBad CTPYKTYpH IPYHTY TpPH BHUPOIIYBaHHI OaraThox
BKITMBUX KyJIBTyp. VOro mopucra CTpyKTypa 3abesmedye Kpally aepariio
Ta BHUILY BOAOYTpUMHY 3maTHicTs IpyHTY (Gluba et al., 2021). Oxpim 15010,
BHECeHE OIOBYTULISI BUCTYIIAa€ SK pe3epByap OCHOBHUX ITOKMBHHUX PEUOBHUH,
BOHO JIONIATKOBO 3amodirae ix BummBaHHIO (Seyedsadr et al., 2022) it migBumrye
JOCTYIIHICTD UL POCIHMH. TakuM YWHOM, Y TiICYMKY ITiJBUITY€THCS POIIOYICTD
rpyaTy (Cen et al., 2021; Bolan et al., 2024). BogHoudac, y KOHTEKCTi CTaIo0ro
pO3BUTKY, nepeTBoproroun KapOon Giomacu y crtabinpHy (hopMmy, OioBYyTimIsL
HE JIMIIE CIpHs€e 3MEHIICHHIO BHKH[IB IMAPHUKOBHX Ta3iB, a W MiITPUMaHHIO
30pOB’S IPYHTY. MeToro Hamoi po6oTH Oyi10 ONpaIfoBaHHs JaHHX JITepaTypH,
pedepoBaHUX MIKHAPOTHAMH HAyKOMETPHYHUMH 0a3aMH, SKi CTOCYIOTBCS
(i310JI0TIYHAX aCTIEKTIiB 3aCTOCYBaHHS O1OBYT/UIS IPH BHPOIIYBaHHI CYHHUIb i
IHIINX AT1AHUAX KYIBTYP.

Yuponosx 2019-24 pp. 3a KIIFOYOBUMH CIIOBaMHU “‘OioByrimt” i “pict
pociur” BusBieHo Oimpmre 3000 myOmikamiid, B OCHOBHOMY IPHCBSIYCHHUX
CTIKOCTI pOCIHMH 10 HECHpPUATINBHAX UMHHUKIB cepefoBuIma. Toni sSK yumie
11 HaykoBHX Tpamk, peepoBaHUX SCOPUS, IPUCBIUCHI BIUIMBY OiOBYTiIIIA Ha
MiHepaJgbHe JKUBJICHHS CYHHIb, IXHIO MIKOPH3alilo, CTIHKICTH 0 TPHOKOBHX
3aXBOPIOBaHb 1 fAKicTh TwIoniB. Tak, 3a mammMu Song et al., (2023) BHeceHHA
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B IpYHT OioByriuisi B koHueHTpauisx 5 i 10 T/ra 30iiblIye BHUCOTY POCIHH
NOJNYHUIb, AlaMeTp IXHIX cTeOell, a TaKoX CYTTEBO MiABHIIYE BPOXKAHHICTB.
Bioyrimist cnpuse ¢dopmyBanHio Mikopusu (Chiomento, 2021) 3aBasiku
YOMY B POCJIMH 30UIBLIYETHCS 00’€M KOPEHEBOI CHCTEMH Ta IMOKPAILy€eThCs
3abe3neuenns Kamiem i ®ocopom HazemHuHx uyactuH (Amery et al., 2021).
[NokazaHo, Mo O610BYTiIIsl Ma€ MO3UTUBHUIN BIUIMB HA 3aXUCT IUIOJIB MOJYHHIb
Bin Botrytis cinerea, 3minoow4n pusochepruii mMikpodiom (De Tender et al.,
2021). Omy6nikoBaHi aaHi ()parMEeHTapHi, a NIaHi, MO CTOCYHOTHCSA BIUIUBY
010BYTiJIJIsl HA PICT 1 BPOXKAHHICTh MOJNYHUIIb B TPYHTOBO-KIIIMaTHYHUX YMOBax
3axony YKpaiHu BiICYTHI B3araii, [0 CBITYHUTh PO aKTYaJbHICTh JOCIIIKCHb
bOr0 HAmpsAMKy. B migcyMKy cHpsMOBaHi Ha CTBOPEHHS TEOPETHYHOTO
OIATPYHTS 17151 3a0€3MeUeHHS MPOIOBOIBUOT OC3IEKH, EKOJIOTIYHOT CTa01IbHOCTI
Ta €KOHOMIYHOT JIOLIIBHOCTI.

Yepnikona H.
CYYACHI ACIIEKTU 3HAYEHHA TUTAHY JJIS1 IMYHITETY POCJIMH

Hayionanenuii 6omaniynuii cao imeni M.M.I puwxa HAH Yxpainu
eyn. Tumipasescoka, 1, m.Kuis, 01014, Yxpaina
e-mail: nina95273@gmail.com

Chernikova N. MODERN ASPECTS OF THE IMPORTANCE OF TI-
TANIUM FOR PLANT IMMUNITY. The main goal is to show the positive role
of titanium and its compounds on the plant organism and its vital activity. It has
been established that titanium has a positive effect on plant growth and produc-
tivity, stimulates enzyme activity, exhibits antimicrobial properties, photosynthe-
sis and plant biomass, increases stress resistance and improves quality and yield.
Finally, it was shown that titanium and its compounds have a positive effect on
all plant life processes and improve their immune system.

Ha panmit wac mocrano BakKIWBUM NWTaHHS ITBHIICHHS CTIHKOCTI
pOCIMH 10 HECIPHATIMBUX (DAKTOPIB HABKOJMIIHBOTO cepeloBHIa. Y
3B’513Ky 3 TIOTipIICHHSIM CTAaHy HaBKOJMIIHBOTO CEPEJOBHIINA HA caMi POCIUHU
HEHOPMOBAHO Aif0Th OiosoriuHi, ¢izuyni Ta XiMiuHi ynHHMKHA. ToMmy BapTo
3pobuTH orsA  (aKTOpiB CTIMKOCTI PI3HUX JKUTTEBUX (OpM pOCIMH Ha
6ioxiMiYHOMY piBHI.

Cepex XiMIYHUX CIIONYK, SIKI HAKOTIMYYIOTHCS B PI3HUX YaCTHHAX POCINH
Ta BIAIrparoTh BAXJIMBY POJb B aJanTamii 10 HECTIPUATIUBHUX (aKTOpiB, CIiX
MIPUAIIATH yBary TUTaHy Ta HOro criosrykaM. Bimomo, mo tuTtan — ne XiMivHuH
€JIEMEHT 3 aTOMHHM HOMEpOM 22, BiTHOCHTBCS 10 HAHTIOIIMUPEHIIINX BAXKKHX
MetaniB. KinbKiCHHI BMICT IbOTO €JIEMEHTY Y POCIMHAX KOJIMBA€ThCs Bif 1 10
578 mr/kr i3 cepeaniM 3HaueHHAM 33,4 mMr/kr (Shiheng Lyu et al., 2017). Turan —
11e KIIFOYOBHH 010 CTUMYIISTOP POCTY POCIIHH, IO 3a0€31euye iX CTPECOCTIHKICTB,
X04Ya JesKi BUCHI He BIIHOCATH HOTO JI0 €JIEMEHTIB KUTTSI.
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Bueni 3a3HaumiM, 1O TUTaH Ta WOrO XeNaTHI CHOJYKH IO3MTHBHO
BIUIMBAIOTh HA pICT Ta TNPOAYKTHBHICTb PpOCIHMH, a came: CIPHAIOTh
NPOPOCTaHHIO HACIHHS, MOKPALIYIOTh IOTJIMHAHHS KOPEHSMH  TOXXKUBHHX
€JIEMEHTIB, CTUMYJIIOIOTh aKTUBHICTh (DEPMEHTIB, MPOSBIAIOTH aHTHMIKPOOHI
BJIACTHBOCTI, pPETyNol0Th roMeoctas ®Pepymy, 30UIbLIYIOTH OlOCHHTE3
xyopodiny, hoTocuHTe3 Ta 0iIOMaCy POCIHH, MiABUIYIOTh CTIHKICTh O CTPECY
Ta MOKPALIYIOTh SKICTh BpoKaro. IIpoTe y BUCOKMX KOHIEHTpauisix, noxan S0
MTI/KT, BUKJIMKAIOTh (DITOTOKCHYHICTh POCITMHHOTO OPraHi3My, 3HIKECHHS POCTY
pociuH i BpoxkaitHocTi (Ashley Cox et al., 2016).

JocinimKkeHHs moKa3aid, 0 TUTaH Ta HOro CIOJYKHA MalOTh HalMEHILY
KyMYJISITUBHY 3[aTHICTh B POCIMHAX Cepe/l HU3KU BAXKKUX EIIEMEHTIB, HOTro
3aCTOCYBaHHSI € MEHII HIKI[UIMBUM y UTOTOKCH4YHOMY BigHomeHHi (Kuraieva
I., Splodytel A., 2020).

TuTaH MO3UTHUBHO BIUIMBAE€ HA POCIUHH y OOpOTHOI 3 XBOpoOamu, Ha
IPOPOCTaHHS, yTBOPEHHsI KOPCHIB, BErCTATUBHUIA PiCT, JO3PIBAHHS Ta CTIHKICTh
10 610THYHMX 200 a0I0TUYHUX CTPECOBHX YMOB 1 sikicTh Bposkato (Rajesh Kumar
Singhal et al., 2022).

Takox TmoOKa3aHo, 10 3acTocyBaHHs 100 MI/1 HaHO-4YaCTUHOK
OKCHIY THTaHy IIOM SKIIMIO HETaTUBHI €(EeKTH CIpPHUYMHEHI 3aCOJICHHSIM
IPYHTY, TOJIMIIMIO arpoHOMIYHI BJIACTMBOCTI 3arajoMm, MpHYOMY 3pocia
AQHTUOKCUJIAaHTHA (PEPMEHTHA aKTHBHICTb, 3HAYHO 3HHM3MJIACS KOHLICHTpALlis
TiIporeH MepoKcuIy Ta 3pic BMicT edipHuX oiiil y pocnuni (Gholamreza Gohari
et al., 2020).

OTKe, IOCHIKSHHS 1TOKa3alK, [0 TUTaH Ta WOTO CIOJYKH MO3UTHBHO
BIUIMBAIOTh Ha BC1 MPOLIECH YKUTTEAISIIBHOCTI POCIIUH, I ABUIIYIOTH iX IMyHHHI
crad. [Ipy BHCOKMX 103aX 3aCTOCYBaHHS THUTaH BUKJIMKAE HUTOTOKCHYHHN
e(eKT, IpOTe MOPIBHSIHO 3 IHIIUMH BaXKHUMH METajaMU € OC3MCUHILINM Y
3acTocyBaHHI. TUTaH NOKpallye BCi arpOHOMIYHI XapaKTEPUCTUKH Ta IMiIBUIIY€E
BPOJKaHHICTB.

Hlxoponan O., Pomanwok H.

KOPEKIIA BOAHOI'O CTPECY Y POCJIVH TIIHEHUALII
3A JOTIOMOT OO PGPB: ®I3I0JIOI'TYHI ACITEKTU
Jlvsiscokutl nayionanvHull ynigeepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: Olena.Shkoropad@Inu.edu.ua
Shkoropad O., Romanyuk N. CORRECTION OF WATER STRESS IN
WHEAT PLANTS USING PGPB: PHYSIOLOGICAL ASPECTS. Wheat is one
of the main grain crop grown worldwide. It is a valuable source of starch, energy
and nutrients for the human body. Drought is one of the most important stress
factors in wheat plants which affects growth, development, photosynthesis, os-
motic and oxidative status, phytohormonal balance, etc. One of the relatively in-
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expensive and perspective approaches to increasing the abiotic stress resistance
is the use of PGP bacteria in agriculture. The purpose of this study was to evalu-
ate the results of current scientific data on the use of PGP bacteria to overcome
drought stress in wheat plants.

[TmeHnIT € OCHOBHUM MPOAYKTOM Xap4YyBaHHS 1 BIAMOBIIHO I[IHHUM
JDKEPEJIOM KPOXMAITIo, EHEpril Ta MOKUBHUX PEUOBHH ISl OPTaHi3My JIFOAWHH.
[Mormmur Ha Hel MiABHIIYETHCS 31 3pOCTaHHSAM HaceleHHs Ha IutaHeri. e
nepenbavyae cepifo3Hi mMpodIeMu sl CLITbCHKOTOCIIONAPCHKOI0 CEKTOpa MO0
3abe3neueHHs ocTynHOCTi mponoBosibcTBa (Nezhadahmadi, 2013; Awulachew,
2020). OuikyeTbes, O 3MiHA KJIIMary MOCWINTH CyBOPICTh E€KCTPEMalbHUX
MIOTOJHHUX YMOB, III0 MOKE BIUIMHYTH Ha BUPOOHHUIITBO CLITBCHKOTOCHIOAAPCHKUX
KYIBTYp Y BCHOMY CBITI.

KitrouoBoro mpo01eMoro It pOCTY POCIUH € TII00ATBEHUH Te(iluT BOIM.
ITocyxa € ogHAM i3 HAMOLIBII MOIIUPEHUX Cepell YCiX a0lOTHYHUX (PaKTOPiB
cTpecy. [i iHTEHCHBHICTBH 3poCTae 3 KOXKHHM JIHEM, OCOOIHMBO B PErioHax 3
MAaJIOI0 KUTBKICTIO omaiB. BoHa Bpaxae sk pO3BHHEHI KpaiHU, TaK 1 KpaiHH, 110
po3BuBarOThCA. [IMICHUI Ta iHIN KyIBTYPHI POCIMHH MOCTIHHO MiINAIOTHCS
BIUIMBY a0lOTHYHHMX CTPECOBHUX UMHHHKIB, 30KpeMa IOCYXH, SKi BHKIHKAIOTh
pizHi Mopdooridai Ta (i3ioNOriYHI 3MIHH B POCIHHAX, IO CHPUYHHSE
3HIKEHHS 1X pocTy Ta BpoxkaiiHocTi (Nisa, 2019; Seleiman, 2021).

JUIs TmiIBUIIEHHS IMOCYXOCTIHKOCTI CLIBCHKOTOCIIONAPCHKHUX KYJIBTYP
BHKOPHUCTOBYIOTh PI3HOMAHITHI CTpAaTerii, BKIIOYAIOYM TPATUIIHHI METOAH
CeNleKIii Ta TeHHy imkeHepito. [IpoTe, K BITHOCHO MpPOCTa i MEPCICKTHBHA
QIbTEPHATHBHA CTPATETis — BHUKOPHCTaHHS BUIBHOXHMBYYMX OakTepiil, oo
crumymoots pict pociud (PGPB). PGPB — ne rpyna KopucHUX I'PYHTOBHX
OakTepiif, SKi MOKPAIIYIOTh PICT 1 MiIBHUMIYIOTh IMOCYXOCTiHKICTh POCIHH.
Taxi OakTepii MOXKYTh acOLIIOBATUCS 3 KOPIHHSAM POCIHH SK eHAo(diTH abo Ha
TIOBEPXHI KOPEHIB SIK pHU30ILIaH, a0 B 30HI I'PYHTY sk pusocdepa (Vurukonda,
2016; Chieb, 2023).

PGP 6akTepii BHKOPHCTOBYIOTH Pi3HI CIOCOOH JUTS ITOIOTIAHHS TOCYXOBOTO
cTpecy. 3HIKEHHS piBHS eTwieHy |-aMiHOIMKIONponaH-1-kapOokcunart
(ACC) ne3amiHa3010 € OJHUM i3 OCHOBHHX MEXaHI3MiB, 1[0 BUKOPHUCTOBYIOTHCS
6akrepissmu PGP st cipusiHHS pocTy POCIMH B yMOBax cTpecy. BupoOHHIITBO
ex3omnonicaxapuzis (EPS) Texx Moxxe BimirpaBaTw BaXKIMBY pOJIb y MIATPUMII
POCTY POCIIHH Ta 3MiHi CTPYKTYpH IPyHTY B yMoBax nocyxu (Chen, 2017; Ilyas,
2020). Kpim Toro, PGPB MOXyTh MiIBUIIUTH CTIHKICTH POCIWH IO CTPECY
[UITXOM PETYIIALii HAKOMTMYEHHS OCMOJITIB, 30KpeMa IPOJIiHY, aMiHOKHCIIOT Ta
nykpiB (Omara, 2018). 3aranpHuil BMICT XJ10podiny 3a BIUTUBY pu300aKTepii
30LIBIITY€ETHCS, IO BKa3y€ Ha CTAaOUTBHY poOOTYy (HDOTOCHHTETHYHOTO amapary
pociuH. PGP ©Oakrepii 3martHi BHpOONSATH aHTHOKCHIAHTHI (hepMEHTH,
(cynepoxcugmucmytasy (SOD), karamasy (CAT) i mepokcunasy (POD)), sxi
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JICTOKCHKYIOTh aKTHBHI popMu KucHIO (ROS), 1110 YTBOPIOIOTHCS 32 YMOB CTPECY
(Chen, 2017; Sood, 2020).

Takox maHl IOCHIPKEHb BKa3ylOTh, IO POCIHMHH, 00pOOJIeHI PI3HUMH
mramamMu PGP Gakrepiii, moka3any MIBHUAILIE HaKOIMMYEHHS Oiomacu, OuIbIIy
TUTOLY JIMCTKIB, TOBII 1 O1MIBIII OMTyIIIEH1 KOPEHi; HAaCiHHS, 1110 OyJI0 IHOKYJIbOBaHE
OakTepiabHUMHU IITAMaMH, TIOKa3aj0 BUCOKUH BimcoTok cxoxkocti (Timmusk,
2014; Asghar, 2015).

TakuM 4HMHOM, y3arajpHIOIYM JaHi JNOCHIPKEHb Ta JaHi JITepaTypw,
MOXKHa NPUIYCTUTH, IO 3aCTOCYBaHHS pICT-CTUMYJIIOBAJbHUX OakTepii
(PGPB) € 6arato0insro4rM HAPSIMKOM JIJIsl BUPIILIEHHS TPOOJIeM TTIOCYXH Ta A
ITiABUIIEHHS TPOAYKTUBHOCTI CLIBCHKOTO TOCHOAAPCTBA.

Akhmedova V., Lysenko O.

ANTIOXIDANT AND PHOTOSYNTHETIC PIGMENT CONTENT IN
ASSIMILATION ORGANS OF AMARYLLIDACEAE SPECIES HELD
IN THE COLLECTION OF THE KRYVYI RIH BOTANICAL GARDEN,
NATIONAL ACADEMY OF SCIENCES OF UKRAINE
Kryvyi Rih Botanical Garden of the National Academy of Sciences of Ukraine

50, Botanichna St., Kryvyi Rih, 50089, Ukraine
e-mail: etoyavictoria@gmail.com

The Amaryllidaceae family is represented in the world flora by
approximately 80 genera and 1,600 species (Scobeyeva, 2021). Representatives
of the family are widespread throughout the world, mainly in tropical and warm
regions such as Brazil, Argentina, Mexico, Sudan and Senegal. In Ukraine, there
are interesting representatives of this family for us. The plants of this family
are known for their unique alkaloid and antioxidant compounds. In particular,
Amaryllidaceaealkaloidsbelongtoacetylcholinesterase and butyrylcholinesterase
inhibitors, and can also exhibit antitumor, antifungal, antibacterial, antiviral, and
antimalarial properties (Havelek et al., 2017; Tallini et al., 2021). Therefore, the
study of the content of biologically active compounds, particularly antioxidants,
in representatives of this family and the functioning of the photosynthetic system
by assessing the content of the main and auxiliary pigments of photosynthesis is
important. Of the species with ranges in Ukraine, representatives of the genera
Galantus and Leucojum were interesting for us.

Galantus nivalis, Galantus plicatus, Leucojum vernum and Leucojum
aestivum, which were used in our research, are represented in the collection
funds of the Kryvyi Rih Botanical Garden of the NAS of Ukraine. Leaves
selected for analysis were in the fruit-setting phase. The amount of glutathione
was determined spectrophotometrically according to the modified method of E.
Beutler by reaction with 5°,5’-dithiobis-2-nitrobenzoic acid (Gryshko, 2002),
ascorbic acid and the sum of oxidized forms of ascorbic acid (dehydroascorbic
acid and 2,3-diketogulonic acid) — spectrophotometrically (Pachla et al.,
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1985), pigments — spectrophotometrically after dimethyl sulphoxide extraction
(Wellburn, 1994).

The obtained results indicate that the highest content of glutathione
(61.5 uM/g FW) was in the leaves of G. plicatus, in the leaves of G. nivalis it
was smaller by 33%. L. vernum had the lowest content of glutathione (20.8 uM/g
FW), whereas in the leaves of L. aestivum it was — 32.9 uM/g FW. Determination
of the content of ascorbic acid in the leaves showed that it was synthesized the
most in L. aestivum (212.7 ng/g FW), that is, 1.7 times more than in L. vernum
and 2 times more than in G. plicatus. The leaves of G. nivalis contained this
antioxidant 152.7 ng/g FW. Determining the amount of oxidized forms of ascorbic
acid showed that the most of them were contained in the leaves of G. plicatus
(557.6 ng/g FW), while in other species their concentration ranges from 424.1
to 449.6 pg/g FW. Analyzing the obtained results, it can be stated that a greater
amount of glutathione is observed in the species of the genus Galantus, while
the content of ascorbic acid in the leaves is an indicator that varies significantly
in the species of the genera Galantus and Leucojum. One of the indicators of
the intensity of photosynthesis in plants is the amount of the main and auxiliary
photosynthetic pigments, which along with other factors, affects the accumulation
of biomass by plants. The content of carotenoids as auxiliary pigments of
photosynthesis and components of the antioxidant system in plants was much
higher in G. nivalis and L. vernum (0.51; 0.53 mg/g FW), the lowest amount
was determined in G. plicatus (0.17 mg/g FW), while in L. aestivum it was —
0.32 mg/g FW. The content of chlorophyll & in species of the genus Leucojum
significantly exceeded its amount in species of the genus Galantus. For example,
in the leaves of L. aestivum, the amount of chlorophyll » was 1.12 mg/g FW while
in G. nivalis it was — 0.33 and in G. plicatus — 0.55 mg/g FW. Analysis of the
results of determining the content of chlorophyll a in all species allows us to state
that it is stable and does not differ significantly. In species of the genera Galantus
and Leucojum, the amount of chlorophyll a ranges from 0.72 to 0.89 mg/g FW.
Summarizing the obtained results, it is possible to state a significant specificity
of species of the genera Galantus and Leucojum regarding the accumulation of
antioxidants and auxiliary and main pigments of photosynthesis.

Pasyutin S.

PHYSIOLOGICAL RESISTANCE AND CHANGES IN THE
PHOTOSYNTHETIC SYSTEM IN HERBACEOUS PLANTS UNDER
THE INFLUENCE OF HEAVY METAL IONS
Kryvyi Rih Botanical Garden of the National Academy of Sciences of Ukraine
50, Botanichna St., Kryvyi Rih, 50089, Ukraine
e-mail: serpipi6@gmail.com

In recent years, the number of scientific publications dedicated to the study
of the role of elements, which today are considered non-essential, has increased
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significantly (Cd, Cr, etc.) on the growth and development of plants, because they
are the main source of heavy metals entering the human body (Braunauer, 2022).
Therefore, the aim of the work was to study the impact of metal ions, which
are highly dangerous (Cd, Zn) and moderately dangerous (Cr, Ni) on the initial
stages of juvenile development of herbaceous plants in various combinations.
Laboratory experiments were conducted with Pisum sativum (“Samsom”,
“Adagumskiy” and “Glyns”, provided by the Yuriev Plant Production Institute
of the National Academy of Agrarian Sciences of Ukraine) in variants: control
(distilled water); 10 MPC Cd*"+ Ni**+ Zn?* + Cr®"; 5 MPC Cd**+ Ni**+ 10 MPC
Zn**+ Cr®; 5 MPC Cd* + Cr® + 10 MPC Zn*"+ Ni*; 10 MPC Cd* + Ni** + 5
MPC Zn* + Cr®. In the experiments, it was assumed that MPC Ni** — 4; Zn*" —
23; Cd** - 0,3 and Cr® — 6,0 mg/l. Determination of germination energy and seed
germination was carried out according to DSTU 4138-2002. Inhibition of the
growth of the main root was evaluated by the indicator root index (RI) and length
(Wilkins, 1978). The content of photosynthetic pigments was determined in
10-day-old seedlings “Adagumskiy” and “Glyns”, which were grown for 10 days
on a nutrient medium of Hoagland & Snyder, and then grown for 68 hours with the
addition of heavy metal ions in the above concentrations, spectrophotometrically
after extraction with dimethyl sulphoxide (Wellburn, 1994).

At the initial stages of seed germination, a different pattern of the
influence of heavy metal ions on germination was observed. Indeed, when
Zn was at the maximum concentration, an increase in the energy index of
seed germination was observed in “Glyns” by 12%, while Cd in the maximum
concentration suppressed it by 16%. For other varieties, in all versions, only
inhibition of the seed germination rate was observed. The least suppression of
seed germination was established in “Glyns” (by 14% compared to the control),
while in “Adagumskiy” and “Samsom” — up to 43%. In “Samsom” there was
17% more suppression of seed germination in the variants when Cd*" was in the
maximum concentration compared to the options with Zn?*. Indicators of the
seed germination rate also changed similarly. Determination of phytotoxicity of
various combinations of metal ions showed that in “Adagumskiy”, and “Samsom”
varieties when highly dangerous metals were in the maximum concentration,
a decrease in root length was observed by 59-79%, while in “Glyns” — up to
47%. This indicates the greater physiological resistance of the last variety to the
combined action of ions. Also in “Glyns” a greater phytotoxic effect was clearly
manifested in the variants of experiments when Cd** was at the maximum
concentration (RI 0,44 — 0,52) in comparison with Zn?" (RI 0,65 — 0,73) while
in “Adagumskiy” and “Samsom” in the corresponding versions, such an effect
was not observed. That is, “Glyns” was more resistant to high concentrations of
heavy metals compared to the other varieties.

Determination of changes in the content of the main pigments in the
seedling leaves of “Glyns” showed the absence of a significant effect of certain
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combinations of heavy metal ions. Indeed, when Cd** and Zn®* were at the
maximum concentration, the content of chlorophyll a decreased by 17-24%,
and the content of the auxiliary pigments of photosynthesis increased by 20%.
Whereas, in “Adagumskiy” a greater reduction in the chlorophyll a content
was observed in the variants of experiments when Cd** was at the maximum
concentration (to 38%). A similar trend was observed in the decrease in the
amount of chlorophyll b, and up to 43% in the content of carotenoids.

The conducted studies indicate the different physiological resistance of
pea varieties to the combined action of ions of cadmium, zinc, chromium (VI)
and nickel seedlings. The variety “Glyns” showed the greatest resistance which
manifested itself in smaller changes in the indicators of seed germination, the
length of the main root, and the main and auxiliary pigments of photosynthesis.
It is also proven that the maximum concentrations of Cd*" have a greater negative
effect on pea seedlings than Zn?".

Piekutowska M.!, Osadowski Z.!, Firlong-Lauda O.%, Diemientiew G.%,
Ziomek-Opalinska E.2, Czech L. Lawrenowicz K.5, Urbanski H.’

INNOVATIVE SOLUTIONS IN CROP PRODUCTION:
RESEARCH INTO BIOCOMPONENT-TREATED SEEDS
AS PART OF SUSTAINABLE AGRICULTURE

!Institute of Biology, Pomeranian University in Stupsk,
22a Arciszewskiego Str., 76-200 Stupsk, Poland;

’Laboratory Support Section, Pomeranian University in Stupsk, Poland;
SInstitute of Security and Sociology, Pomeranian University in Stupsk, Poland;
‘AgroWe App Ltd, Parczew, Poland;

SNasiona Lawrenowicz, Podgory, Poland;
e-mail: magdalena.piekutowska@upsl.edu.pl

The purpose of this article is to present an innovative research project
conducted at the Pomeranian University in Stupsk, which focuses on the
development of seeds treated with biocomponents, polymers and nanoparticles,
entitled: “Innovations in Polish Seed”. As part of the research, innovative
experiments are being carried out at the Pomeranian University in Stupsk to
develop a novel seed dressing that provides effective plant protection against
pathogens. The research involves using a variety of biocomponents to create a
mixture that not only protects plants but also minimises negative environmental
impacts. Ingredients used in the research include ground turmeric, ground chilli
pepper, nanocolloidal silver, copper and silicon, and a polymer as a mortar
binder. It is expected that the use of such a mordant will help reduce the use of
fungicides and have a positive impact on the environment.

Research is being carried out under both laboratory and field conditions.
Laboratory analyses make it possible to evaluate the effectiveness of the mortar
in terms of germination power, growth capacity and precision of seed coverage
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with the mortar. On the other hand, field studies include extensive analysis of the
effects of the mortar on plants and the environment under actual crop conditions.
In addition, an analysis of soil abundance is envisaged, which is essential for
assessing the durability of a seed treatment and understanding its impact on
plants.

The implementation of innovative solutions in the Polish seed industry
could contribute to a revolution in agriculture aimed at reducing the use of crop
protection products as much as possible. However, in order to ensure efficacy
and safety of application, detailed research is needed, both in the laboratory and
in the field. The development of seeds treated with an innovative mixture aims
to provide sustainable crop protection from sowing to harvest, while minimising
residues in the crop. This is a step towards sustainable agriculture that can benefit
both the environment and farmers by increasing crop efficiency and yield quality.

It is worth mentioning that the research on innovative seed dressings
is carried out in a consortium, i.c. AgroWe is the leader of the project, a team
from the Pomeranian University in Stupsk is responsible for the implementation
of scientific research and material support, the operating group “Nasiona
Lawrenowicz” provides the research area, materials and means of production.
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B3AEMO3B’A30K ®I3IOJIOI'TYHHOI'O TPEMOPY
TA PIBHS TPMBOXXHOCTI

Jvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
syn. I pywescvrozo, 4 m. Jlvsis, 79005, Yrpaina
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Bayliuk M., Gnatchuk I., Korol T., Bychkova S. THE RELATION-
SHIP OF PHYSIOLOGICAL TREMOR AND LEVEL OF ANXIETY. Tremors
caused by anxiety are known as enhanced physiologic tremor. The purpose of
the work was to study the relationship between tremor and the level of anxiety of
individuals, which was determined using a questionnaire. It was established that
tremor amplitude correlates with anxiety only in individuals with high scores on
the questionnaire. The frequency of tremor is related to the level of anxiety in
all individuals, and as anxiety increases, the level of correlation also increases,
and in individuals with a high level of anxiety, an inverse correlation with the
frequency of left hand tremor was found.

®Di3ionoriuHui TpeMop — IIe TPeMOp HHU3BKOI aMIUTITYOH, SKHH JeIb
IIOMITHO HEO30pOEHMM OKOM Ta HE BiAUyBaeThcs IonuHOW. [locummeHwid
¢iziomoriyanit TpeMop MoOxe OyTH CIIpHYMHEHHUI cTpecoM Ta TpuBOroro. Llei
CTaH 3a3BUYaii TPUBAE 10 3aKIHUCHHS peaKIlii Ha cTpec —KiJibKa CeKyH[] a00 KiTbKa
XBWIMH. BakiuBo 3’scyBaty piBeHb (Pi310JIOTIYHOTO TPEeMOpY B 0Ci0 3 pi3HUM
pIBHEM TPHBOXKHOCTi. MeToro poboTu Oysio AOCHIAUTH 3B 530K MK 4aCTOTOIO
1 aMILTITY0I0 TPEMOPY Yy CTaHi CIOKOK Ta PIBHEM TPHBOXKHOCTI 0CI0, SKHiA
BH3HAYaJM HA OCHOBI aHKETyBaHHS. Y JOCHI/PKEHH] B3sUIM y4acTb 15 cTyneHTiB
3-ro Kypcy Gionoriynoro ¢akyisTeTy JIbBIBCHKOr0 HallilOHAILHOTO YHIBEPCUTETY
iMeHi [Bana ®dpanka. Tpemop BHMipIOBalIM METOIOM akKcelepoMeTpii y craHi
criokoro. Jlist BH3HA4YeHHs TPUBOXKHOCTI BHKOPHCTOBYBAJIM anmpoOOBaHUI
onutyBanbHUK DASS 21.

Bcranopneno, mo B 0ci® 3 HU3BKHM piBHEM TPHBOXKHOCTI (2—5 GaiiB)
CIIOCTepiraBcs TPEMOP JIiBOI POKH y CTaHi crokoto amrntityaoro 0,21+0,02 mwm,
a g npasoi pyku 0,31+0,05 MM, o0 HEe KOpenroBaB 3 PiBHEM TPHBOKHOCTI
(rnpam.].—-O,l?); r. .=0,19; n=5). ¥ rpymi ocib i3 cepenHiM piBHEM TPHBOXKHOCTI
(7-8 ©OamiB) amInIiTYyma TpeMopy MpaBoi PyKH B CTaHi CIIOKOIO CTaHOBHJIA
0,35+£0,06 mm, a miBoi pyku — 0,36+0,03 mMm. Y 1miif rpyrmi IpoaeMOHCTPOBAHO
HasBHICTb MPSMOTO KOPENSIIHHOrO 3B’SI3KYy MIDK pIBHEM TPHBOXHOCTI Ta
aMILTITYIO0 TpeMopy s JiBoi pyku (r=0,6; n=6) Ta 00EpHEHO MPOMOPIIIIHHOTO
3B’513Ky MK TPHUBOXKHICTIO Ta aMIUTITYJI0I0 TPEMOPY CIIOKOIO /ISl IPaBOi PyKH
(r=—0,4; n=6). Y Tpymi 3 BHCOKOIO Ta HaA3BMYAHHO BHUCOKOIO TPHUBOXKHICTIO
(10-19 6aniB) cnocrepirany 3MeHIIEHHS aMILITYyau Tpemopy 10 0,25+0,03 mm
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JUIsL JTiBOT PYKH, IO CHJIBHO KOPENIOBaNIO 3 piBHEM TpuBOXKHOCTI (r=0,75;
n=6). OgHak Ha HpaBiil pyni aMmIUTITYJa TPEMOpPY CIOKOIO 3pocTania y Trpylri
TpuBOXKHUX 0ci6 10 0,70+0,40 MM Ta npsIMO MPOTOPIIIHO 3ajexaia BiJl piBHS
TPUBOKHOCTI, BU3HAYCHOTO 32 ONMHUTYBabHUKOM (1=0,99; n=6). YacToTa TpemMopy
miBoi pyku ckiana 8,28+0,52 I'm y oci® 3 HOpMaJIbHUM 4M HOMIpHMM piBHEM
TPHUBOXHOCTI (2—5 OaniB). ¥ 1iif rpyri 0cid MU BCTAHOBHIIN HAsSBHICTH CHIILHOTO
KOPEIAIIHOTO 3B’ 43Ky MK pPiBHEM TPHUBOXKHOCTI Ta YaCTOTOIO TPEMOPY JIiBOL
pyku (r=0,84; n=5). Ins1 mpaBoi pyku gactoTta TpeMopy craHoBmia 9,1140,59 'y
y Ii# rpymi, MO0 TaKoX CHIBHO KOPETIOBAJIO 3 TPUBOXKHICTIO (1=0,76; n=5). ¥V
TpyTIi 3 CepeaHiM piBHEM TPUBOXKHOCTI (7—8 GaliB) KOpesiiis YaCTOTH TPEMOPY
niBoi pyku 9,02+0,19 ' 3 piBHeM TpuUBOXHOCTI Oyia ciadmioro (1=0,34; n=6),
HDXK Y rpy1i 0ci® 3 HOpMaJbHUM Ta IIOMIPHUM pPiBHEM TpUBOXKHOCTI. J{J1s mpaBoi
PYKH Lieli 4acToTa TpPeMOpy CIOKOI0 y Wit rpymni cranouia 8,09+0,19 I'u. B oci6
3 HaWBUIIMMHU OanamMu 3a piBHeM TpuBOKHOCTI (10— OaiiB) yactora TpeMoOpy
JiBOT pyKH OyJia HUYKYOIO TIOPIBHSHO 3 TIONIEPeAHBO0 rpymoro (8,41+0,55 ') Ta
00epHEHO NporopIiiiHa 10 piBHs TpHBOXKHOCTI (1=0,77; n=6). [{y1s1 npaBoi pyku
YyacToTa TpeMopy craHoBmia 9,22+0,61 ' y rpymni TpHBOXKHHX 0¢i0, 1110 crrabko
KOPEITIOBaJo 3 piBHEM TPUBOXKHOCTI (1=—0,31; n=4).

TakuM 4YMHOM, MakCHMallbHa aMIUIITYJa TPEMOpY B CTaHi CIIOKOIO
criocTepiranach Ha IpaBiil pyli B 0ci0 3 HAHBHUIMUM piBHEM TPHUBOXKHOCTI, IO
CHJIbHO KOPEIIOBAJIo 3 PiIBHEM TPHBOXKHOCTI. YacToTa TpeMopy KopeloBaia 3
piBHEM TPUBOXHOCTI B YCiX JOCTIIKYBaHHX OCI0 1 cuia 3B’s3Ky 3pocTana 3i
MiIBUIIEHHSIM TPHBOXKHOCTI. B 0Ci0 3 BUCOKUM piBHEM TPHBOXKHOCTI BUSBICHO
o0epHEeHMI KOPETAIIHNH 3B’ 130K 3 YaCTOTOIO TPEMOpPY Ha JIiBiH pyIIi.

Banaubkwuii B., baiinak M., I'ocnoaapsos ., JIymak B.

JIOBITOTPUBAJII 3MIHU B OPTI'AHI3MI MUILEM ITICJISA
BUKIIMKAHHS CUMIITOMIB, CXOXUX 110 IITCP
Tpuxapnamcvruii hayionanvrull yrieepcumem imeni Bacuns Cmegpanuxa
eyn. Lllesuenxa, 57, léano-@panxiscok, 76018, Vkpaina
e-mail: vitalii.balatskyi@pnu.edu.ua

Balatskyi V., Gospodaryov D., Bayliak M., Lushchak V. LONG-TERM
CHANGES IN MICE AFTER INDUCING PTSD-LIKE SYMPTOMS. Post-
traumatic stress disorder (PTSD) is a mental condition that can develop after
experiencing a traumatic event. This study investigated long-term behavioral and
biochemical changes in mice subjected to restraint stress, social isolation, and
cat vocalization to model PTSD. Open field test showed that all stressors led to
anxiety-like behavior in mice. Socially isolated mice had higher interleukin-1f
levels, while mice in restraint and cat sound groups showed lower paraoxonase
activity in blood plasma. However, no significant changes in antioxidant status
were observed in the mouse brain. Overall, different stressors induced distinct
behavioral and peripheral biochemical alterations resembling PTSD symptoms.
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[MocrrpaBmarnunmii ctpecosuit poznan (IITCP) — ne neuxiynmit posnarn,
II0 MOXKE PO3BHMHYTHCS IICIA TEpeKHBaHHA TpaBMarnuHoi noxii. Okpemi
JOCHI/DKeHHsT MoKasytoTh, 1mo [ITCP Moxke cynmpoBOIKYyBaTHCS PO3BUTKOM
3ananeHHss Ta okcuaaruBHoro crpecy. Mogeni IITCP na naGoparopHux
TBapHHAaX, 30KpeMa MUILAX, € BaXJIMBUM IHCTPYMEHTOM IJIsi BUBYCHHS LIbOTO
po3naay. MeToro Hamioi po0doTH OyiI0 OIIHUTH MOBEAIHKOBI Ta 010XIMI4HI 3MIHH
y MHUILEH 32 BIUIMBY TaKUX CTPECOBUX YMHHHUKIB SIK TPHBAJE 3HEPYXOMIICHHS,
coliabHa 130115 Ta CTPEC, OB’ I3aHUM 13 3arpo3010 XIKaKa, siKi BBRKAIOTHCS
HaaiiauMu Mozesmu inaykiii [ITCP.

Y npocnijkeHi BUKOPHUCTOBYBAJIM O-MICSYHMUX CaMILiB MHIIEH JIiHIi
C57BL/6]. Ix 6yno posmineno Ha 4 Tpymu: 1) KOHTPOJIL — MUIII HE TTiaBATHCS
JKOJHUM CTPECOBMM UMHHHUKaM; 2) rpyna 3HEPYyXOMJIEHHs — MUII 2 TOIUHU
YTPUMYBAJIHNCh HEPYXOMO Yy CEIiajbHUX (pJIAaKOHAX 3 OTBOPAMH JUIS AUXAHHS;
3) rpyna 3ByKOro BILIMBY (iMiTallisi MPUCYTHOCTI KOTa) — MUILIAM BMHUKAJIH 3ByK
HSBKaHHS KoTa Ha 15 XB; 4) rpyna couiagbHOT 1301111 — MU pO3MIIIlyBalliCh
y JIOMAIHIX KJIITKaX I10 OJHIA Ha 4ac eKCIepUMEHTY. TecT «BIIKPUTOTO MO
muini npoxoawin Ha 10 a6o 11 geHs is rpym, OO0 MiAAaBaIUCh 3BYKY Ta
3HEPYXOMJICHHIO, 1 4epe3 YOTHPHU THXKHI ISl TPYNH Ha coliaibHil i3omsuii. [le
4yepe3 4 TYXKHI MHIII TPOXOJIMIN 1IeH TecT NOBTOpHO. Yepe3 5 MicswiB micis
BIUIMBY CTPECOpPIB MHMIII MiAaBaIMCh eBTaHa3ii s BigOOpy KpOBi Ta OpraHiB
JUTs 010XIMIYHUX BHU3HAYCHb.

3a TECTOM «BIIKPUTE TOJIe» CYTTEBOI PI3HHUII y PYXOBI aKTHBHOCTI
MDK Tpynamu He Oyao BHSBIEHO. Mulli, IO MigAaBagdcs CTPUMYBaHHIO Ta
couianbHii 130msuii, npoBoauian Ha 46% Ta 49% MeHIlIe yacy B IEHTPAILHUX
KBa/IpaTax apeHH BiHOCHO KOHTPOJIIO, ajle He MHIII, L0 YYJIU 3BYK HSIBKaHHS
KOTa. 3MEHIICHHs 4acy MPOBEICHOI0 Yy LEHTPAIBHUX KBajJparax BiIKPUTOTO
THOJISL CBIAYMTS MO TMiABHUILEHY TPUBOXKHICTH. HaToMicTb, y MuIei 1o, ciryxanu
3ByKHM HSBKaHHS KOTa, BiOyBaJOCh NOCTOBIpHO Oinblie akTiB Aedekamii, mo
TaKO)K MOXKE CBITYNTH HA HAsIBHICTb CTPECY Ta TPUBOTH. [IpoTe mpu moBTOpHOMY
TECTyBaHHI Yy BIJKPUTOMY TIOJIi MUIII HE TPOSBWIM IIMX 3MiH y HOBENiHIII,
10 MOXKE CBIAYMTH TPO MaJiHHS IHTEpPECy 10 NOCITIPKCHHS apeHH. Y IU1a3Mi
KPOBI COIiaJIbHO 130JIbOBaHMX MulIeil OyB BUILMI piBeHb iHTepieikiny 1P, y
MHIICH TPYIH 3HEPYXOMJICHHS Ta 3BYKOBOTO BIUIMBY Oyjia MEHILA aKTUBHICTh
MapaoKCOHA3M, a y COIIAJIbHO 130JbOBaHMX Ta I'PYNH 3BYKOBOTO BIUIMBY Oyiia
MCHIIIA aKTUBHICTH MI€JONCPOKCHIa3U, MOPIBHIHO 3 KOHTPOJBHOIO TPYIIOH.
AKTUBHICTH DItoTaTioH-S-Tpancdepasu, HAJI(P)H-xiHOHOKCHIOpENyKTa3H Ta
PIBEHB EPOKCHIIB JITIAIB Y KOPi TOJIOBHOTO MO3KY IOCTOBIPHO HE BiJIpi3HSITUCS
BiJl KOHTPOJIBHOT TPYIIH.

OTxe, TpUBaje 3HEPYXOMJICHHS, COIliajibHA 130JAI[is Ta HABKAHHS KOTa
BUKJIMKAIOTh TPHBOXKHY MOBEAIHKY Ta JIesKi 010XIMiYHI 3MiHH Y KPOBI y MUILIEH,
NpOTE y MO3KY MHUILIEH 3MiH y aHTHOKCUIAHTHOMY CTaTyci BUSIBJICHO He OyIlo.
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Bauuncbka JL., Cepoun JI., F'natuyk L., Buukosa C., Kopoas T.

BITJIMB HABUAJIBHOI'O CTPECY HA ITOKA3HUKHA
®I3IOJIOTTYHOI'O TPEMOPY KHUCTI OCIB XXKIHOYOI CTATI
Jlvgiecoruii Hayionanvhutl ynisepcumem imeni leana Opanka

eyn. I pyuescoroeo, 4, m. JIvsis, 79005, Vrpaina
e-mail: bachynskaluda@gmail.com

Bachynska L., Serbyn L., Hnatchuk I., Bychkova S., Korol T. INFLU-
ENCE OF LEARNING STRESS ON INDICATORS OF PHYSIOLOGICAL
HAND TREMOR IN FEMALES. The frequency and amplitude of tremor of the
right and left hands of female students majoring in «Biology» did not differ be-
fore the control work compared to the usual educational process. A strong direct
correlation was established between the heart rate and the amplitude of the right
hand in the postural position (r=0.75) under the influence of educational stress.

Crpec € TPUYMHOIO TIOSBH TIOCHIICHOTO (Di3i0JIOTIYHOTO TpeMopy
(Crawford P. et al., 2018). HaBuanbHa misutbHICT caMa 1o co0i € HaIpy>KEeHOIO
Ta crpecorenHotro (Haldorsen, 2014), ocobmiBo y iepios] HanmMcaHHS MOIYIBHIX
KOHTPOJBHUX POOIT 49X CKIamaHHs icnuTiB. ToMy MM BHPIIIWIHA TOCIiANTH,
SIK 3MIHIOBATUMYTBCSI TTOKa3HUKH (Pi310IOTIYHOTO TPEeMOpY KHCTi CTYIACHTOK
0e3mocepeIHbO Tepel] MOAYJIFHOI KOHTPOJBHOIO Po00TOI0. Y MOCIiIKeHHi
B3sUM yd4acTh 14 crymeHToK OionorigHoro daxymsrery JIHY imeni IBama
Opanka Bikom 19-20 pokis. O6cTexxyBaHi He BKUBAIN KaBY UM MIITHUNA 9al, HE
3aliManucsl BaXXKOIO (Di3MYHOIO IpaIelo Mepel AOCTIHKEHHSIM. YCi CTYOeHTKH
Oynmu mpaBopyki. HacToTy i aMIUTITymy TpeMOpy pPeeCTpyBalH y TOJNOKCHHI
KHCTI PyKH TOJIOHEIO JOHU3Y, @ TAKOXK Y IBOX MO3HIIAX — Y CIIOKO1 (KUCTH BITBHO
3BHCaJIa 3 OTIOPHOI IOBEPXHi) Ta Y MOCTypaIEHOMY CTaHi (KUCTB Oyiia po3MimeHa
mmapajenbHO OIMOpHiM moBepxHi). JIOCTIMKEHHS NPOBOMWIN 32 OTIOMOTOIO
akcenmepomerpa MPU6050 (InvenSense, Kuraif). Tpemop, cnpuanHeHwMiA
3THHAHHSIM-PO3TUHAHHAM IIPOMEHEBO-3aIl ICTKOBOTO CYINIO0a, peecTpyBaIn
HaBKOJIO (poHTamBHOI Oci (Bich z akcemepomerpa). besmocepennbo mepen
peecTpamielo TpeMopy BHMiproBanmu aprepiansHui THCK (AT) Ta BH3HAYaIN
gacToTy cepueBux ckopoueHs (HCC).

Veepenneni mokasaukn AT . AT ., a takox YCC mpaktndano He
BiZIPI3HSUTUCS y THI HANMCAaHHS MOIYITHHUX KOHTPOJNBHUX POOIT Ta y 3BHYAIHI
HaBYAJIBHI JHI.

VY craHi criokoro yactoTa (i3ioJIorigHOro TpeMOpy MpaBoi Ta JIiBOI PyKH
3a BIJCYTHOCTI KOHTPOJBHHX poOiT craHoBmia §8,92+0,33 Ta 8,15+0,26 I'm
BiAmoBinHO. be3nocepenHro mepen MOTYJIbHUM KOHTPOJIEM YacToTa TPEMOpY
cranoBmia 8,47+0,32 Ta 8,01+0,21 T’y BigmoBimHO I KHMCTEH mpaBoi i JiBOi
pykn. Y cTaHi CHOKOIO aMIUTITyna (i3i0NOTi9HOTO TPEeMOopy IIpaBoi pPyKH
cranoBmia 0,44+0,12 mwm, a miBoi pyku — 0,27+£0,04 MM y neHb, Koiu He Oyio
MOIYIIBHUX KOHTPONBHUX poOiT. Ilepen KoHTpoieM 3HaHB aMILIITyoa TPEMOpY
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npaBoi pyku 3MmeHmmiacs Ha 41% i cranosuia 0,26+0,03 MM, mpoTe 1ii 3MiHH
BUSBUJIACS HEMOCTOBIpHUMH. [lepeBeieHHs KUCTI y MOCTypalIbHy MO3UIII0 HE
3YMOBHJIO CTaTUCTUYHO-TOCTOBIPHUX 3MIH YaCTOTH Ta aMIUIITYId TPEMOPY
NpaBoi 1 JIIBOT PyK Hi Y IeHb KOHTPOJIBHOT poOOTH, Hi Y 3BUUYAHUI HAaBYaIbLHUI
JICHb.

VY neus, Koy He OyJI0 KOHTPOJITIO 3HAHb, CIIOCTEPIraii Cl1a0Ky KOPEIAIio
MDK 4YacTOTOIO TPEMOpY MpaBoi Ta JIBOI PYKH Y MOCTYpajbHid Mo3uuii Ta
YCC (r=0,37 ta r=0,36 BIAMOBIIHO), & TAKOK MIX YACTOTOI TPEMOPY MpPaBoi
pyku ta AT i AT . (r=-0,34 Ta r=0,27 Bignosigno). Ilepen koHTpombHOIO
pOOOTOI0 BCTAHOBMIIM OOCPHCHHN KOPEISIIIHHUHN 3B’ SI30K CEPEAHBOT CHIM MiXk
YCC Ta 4acToTOI0 TpEeMOpY MpaBoi PyKH y CIIOKOI Ta B MOCTypasbHIN MO3MLIi
(r=-0,60 Ta r=-0,70 BignosinHo), Mixk HCC 1 4acToTOIO TpEeMOpy JiBOI PyKH y
noctypanbHiit nosuwii (r=-0,53), mixk AT, AT . Ta ammuitymoro Tpemopy
npaBoi pyku y ctaHi crokoro (r=-0,62 ta r=-0,63 BixnosigHo). CuiibHy npsamy
kopemsnito cnocrepirany Mk YCC Ta aMmILIITYI0I0 TpeMOpy NpaBoi pyKH y
nocrypanbHiit nosuii (r=0,75), npsmy, ajie cepeaHbOi CHIM KOPEISIII0 — MiXK
YCC i ammiTy0or0 TpeMopy JiBoi pyku y nocrypanbHiit mosuuii (r=0,43), Mix
AT ., AT Ta 4acTOTOI TpeMopy JiBOi pyKH y MOCTypanbHii nosuuii (r=0,56
ta r=0,50 BiamOBIIHO).

OTKe, 32 yMOB HaBYQJILHOT'O CTPECY HalOUIbII BUPAXKEHUH B3aEMO3B 130K
crnoctepirany Mk YCC Ta aMIUTITYA0I0 1 4YaCTOTOI TPEMOpY MpaBoi pyKd y

HOCTYpaNbHIH Mo3uii.

Beapuio A., Ickpa P., JIio6ac H.

BIUINB S-AJIIJI-4-AMIHOBEH3EHTIOCYJIb@OHATY
HA OKPEMI JIAHKU JITIIAHOT'O OBMIHY B KPOBI II[YPIB
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
eyn. I pyuiescokoeo,4, m.JIveis, 79005, Yrpaina
e-mail: nastia.bedrulo2001@gmail.com

Bedrylo A.. Iskra R., Luidas N. EFFECT OF S-ALLYL-4-
AMINOBENZENE SULFONATE ON CERTAIN PARAMETERS OF LIPID
METABOLISM IN THE BLOOD OF RATS. The purpose of the study was to
determine the effect of S-allyl-4-aminobenzene sulfonate at a dose of 50 mg/
kg body weight on certain parameters of lipid metabolism in rats. The studies
revealed a decrease in the content of total lipids in the blood plasma of animals
under the influence of ATC, which occurred due to a decrease in the content of
triacylglycerols and esterified cholesterol. The observed decrease in the content
of triacylglycerols in the blood occurred against the background of an increase in
the content of di- and monoglycerols and unesterified fatty acids.

Bigomo, 1m0  cynb(ypoBMICHI  OpraHiyHi  CIOJYKH, 30KpeMa
TIOCYAb(MOKHCIOTH Ta iX MOXiJHI, € MOTEHI[IHHUMH OIOJOTIYHO AKTHUBHHUMH
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CIIOJIyKaMH IIHUPOKOTO CIEKTPY Mii, sika 0a3yeTbcs Ha iX 3MaTHOCTI Oparu
ydyacTh y OOMIHHHMX Mpolecax, CHHTe31 (epMeHTIB, TOPMOHIB, Tomlo. PaHimie
BCTAaHOBJIEHO, 10 S-anin-4-amiHoOeH3eHTtiocynbponaru (ATC) mnposBisOoTh
BUCOKY paJuKaJ-MIONIHHAIBHY aKTUBHICTh, MiJBHUILYIOTh PiBEHb KIITHHHOTO
DIyTaTioHy, OepyTh y4acTh y NMpoTeiHoBoMy 0OMiHi. OnHak, Majao BijioMa Ipo
iX ponp y peryisuii OKpeMHX JIaHOK JiimigHoro ooMmiHy. Tomy MmeToro Harmmx
JocnipkeHp Oyno BcranoBuTH BIuiuB ATC B 1031 50 MI/Kr MacH Tijia Ha OKpeMi
NOKa3HHUKH JIITTHOr0 OOMIHY B OpraHi3Mi IypiB.

HocnimkenHs Oyad TMPOBEACHI HAa caMIlsgX Iypax Macow Tima 190—
210 1, sikum 10 kopmy gomaBaid ATC B mo3i 50 mMr/kr mMacu Tina mpotsirom 21
no6u. ITicns 3aBeplueHHs MOCHIAY Y AEKaliTOBaHHMX IypiB BUALISAIM KpPOB.
Bu3HaveHHs 3arajbHUX JIMiIIB y I1a3Mi KPOBI MPOBOIIIN 3a TOTIOMOIOO
rpaBiMeTpudHOro Metony. [yist po3aineHHs ynininiB Ha ¢pakuii 3acTOCOBYBAIN
MeToZ TOHKoIapoBoi xpomarorpadii Ha OCHOBI cuilikarenmo (cuiikarenb L
5/40u, LSL 5/40p, Chemapol, YexocnoBauunHa).

VY JocHiKeHHAX MIa3MH KPOBI IIypiB OyJI0 BCTAHOBJICHO, IO 32 BILTUBY
ATC y 1031 50 MI/Kr BMICT 3arajibHUX JiMifiB JOCTOBIpHO 3HMKyBaBcs Ha 18,0%,
1110 MOYKE CBIYMTH MO rinoinigeMivanii epekt. OTprMani pe3yabTaTd MOXKYTh
BKa3yBaTd Ha MOCHJICHHS aKTHMBHOCTI KaraOOJIYHHMX MpPOIECciB i MOOLIi3aLio
JIMIAIB K JpKepesia eHepril BHACTIJOK aKTHBALil €H3UMY JIIONPOTETHIIINas3y,
110 PO3ILEILIIOE JIIIIN KPOBi, 00 iX BUKOPHCTAHHS B aIaliTUBHUX NepeOya0Bax
JIIITHOTO 1apy KIITHHHUX MEMOpaH.

3HWKEHHSI BMICTY 3arajbHUX JiMiJiB B IUIa3Mi KpOBI TBapuH 3a nil
ATC BigOyBasiocss 3a paxyHOK 3MEHIIEHHS BMICTY TPHALMINIILEPOIIiB
Ta CCTCPU(PIKOBAHOIO XOJICCTEPOAY. BusBIECHO, 1[0 BIIHOCHHUH BMICT
TPUALMIIIILEPOJIB JOCTOBIPHO 3MEHIIYBABCsl y KPOBI IIypiB AOCHIIAHOT Ipynu
Ha 16,7%. 3MeHIlIEHHS BMICTy TPHALMIIIIIEPOIIiB y KPOBI MOXKE CBIIYHUTH IPO
iX po3maj a0 AH- I MOHODTIIIEPOJIiB, IO MiATBEPIMWIA OTPUMAaHI PE3y/IbTaTH. ix
BMICT BiporiJiHO 3pocTtaB Ha 49,1% MOpiBHAHO 1O KOHTPOITIO.

Y mna3mi KpoBi Iy piB OyII0 BUSBICHO 3HUKECHHS BMICTY eCTepr()iKOBAHOTO
xonectepoiy 3a aii ATC wa 39,8%, mo CynpoBOIKYBaIOCS ITiJBUINECHHIM
HeecTepudikoBaHoro xomecrepony. lle Moke cBimunTH Tpo 30iMBIICHHS
T1IpoIi3y ecTepiB XOJIECTEPOITY, sIKi BUKOHYIOTh POJIb PE3EPBHOI 1 TPAHCIIOPTHOI
bopMH XolecTepony, 3a JOIOMOIOK XoJllecTepoli-ecTepasd. B pesymbrari
LBOTO eCTEPU(IKOBAHUIA XOIECTEPOT PO3IICILIIOETECS HA HeecTepr(ikoBaHHH
XOJIECTEPOTI Ta YKUPHI KUCITOTH.

301IBIICHAS BiTHOCHOTO BMICTY HeecTepH(iKOBAaHUX >KUPHUX KHCIOT
B kpoBi TBapuH 3a aii ATC na 28,3 % Moxe OyTn 3yMOBJIEHO K TiApOIi3OM
ecTepu(iKOBAaHOTO XOJECTEPONy, TaK 1 TOCWICHHSM JIIMOJNi3y 1 po3mazoM
TPHANITIIIEpOiB. 3a3BHUail fami JKAPHI KHCIOTH MOXYTH IIiITaBaTHCS
PO3IIEIUICHHIO TIISIXOM [-OKHCIeHHsS abo erepudikaimii Ta 30epirarorbes y
BHTJISIII TPUAIMIITITIIIEPOITiB.
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Bcranosneno, o 3a BrumBy ATC y n103i 50 mMr/kr BmicT docdominiaiB y
UT1a3Mi KPOBI Iy PiB TOCTOBIpHO 3011bIyBaBcs Ha 3,7 %. Ockiabku Gocdomimiam
y IU1a3Mi KpOBI BHKOHYIOTb TPAaHCIIOPTHY (PYHKIIiO, TO iXHE 3pOCTaHHS Mae
Ba)XJIMBY POJIb JUIsl TPAHCIIOPTYBAHHS XOJIECTEPOITY, )KUPHUX KHCIIOT, & MOXKIIUBO
i cunte3oBanux ATC, siKi BBOAATBCS B OpraHi3M.

OTxe, OTpUMaHI Pe3yJbTaTH CBiquaTh mpo Te, mo ATC B m103i 50 Mr/kr
3IIMCHIOBAB JIIAO PETYIIOYY Jil0 B OpraHi3mi miypiB. 30kpema, 3’siCOBaHi
ocobmuBocti nii ATC MOXYTb CTaTd TEOPETHYHOIO OCHOBOIO Ul PO3POOKH
HOBUX LUISXIB MPOQIIAKTUKK 1 JIIKYBaHHS OKHPIHHSA 1 CEpLEBO-CYIMHHHX
3aXBOPIOBAHb.

Buukosa C. M.!, PacckasoBa A.%, buukosa C. B.?

OLIHKA BIOXIMIYHINX MAPKEPIB POGOTHU [NIEUIHKHN I HUPOK
Y KPOBI COBAK 3 ITYXJIMHAMHW MOJIOYHOI 3AJ1031
U Tvigcoruil Hayionarbrut meouunull ynieepcumem imeni JJanuna Ianuybvko2o
eyn. Ilexapcoka, 69 m. Jlvsis, 79010, Vrpaina
2JIvsiscoruti Hayionanvruil yHisepcumem imeni leana ®panka
syn. I pywescokozo, 4 m. Jlvsis, 79005, Ykpaina
e-mail: s.bychkova@gmail.com

Bychkova S. M., Rasskazova A., Bychkova S. V. ASSESSMENT OF
BIOCHEMICAL MARKERS OF LIVER AND KIDNEY FUNCTION IN THE
BLOOD OF DOGS WITH MAMMARY GLAND TUMORS. Tumors of the
mammary gland are common formations in both dogs and women and show
many similar characteristics. We evaluated the performance of liver and kidney
markers based on blood analysis of dogs with adenocarcinoma. It was estab-
lished that in some animals these indicators exceeded the norm, which is associ-
ated with a malfunction of the kidneys and liver.

[TyxnuHM MOIOYHOI 3aJI03W € Hal4yacTiUMKM HOBOYTBOPEHHSIMH Y
cobak. BoHO Mae KigbKa CXOXHX OIOJOTIYHMX, KIIHIYHHX, IaTOJOTIYHHX
1 MOJEKYIIPHHX XapaKTEPHCTHK 3 pakoM, IO MIarHOCTYETHCS Yy JIIONWHH.
[TyxmMHN MOJIOYHOI 3aJI03M TAKOX € OAHIEI0 3 OCHOBHHUX NMPHUYHMH CMEPTi 000X
BuAiB. Taki MOKa3HUKM SK KPEaTHHIH Ta CEYOBMHA NMpHW OI0XIMIYHOMY aHai3i
KpOBI BKa3yIOTh Ha pOOOTY HUPOK Ta MOXYTh XapaKTepH3yBaTH CTaJil HUPKOBOI
HenocTarHOCTI. 3aranbHui OimipyOiH € MapKepoM, SIKWil BiAmoBigae 3a poOoTy
neuinku. AJIT ta ACT e TpancaMiHasy, SKi € B pi3HUX TKaHMHAX Ta OpraHax,
aJyie B OCHOBHOMY JIOKAJIi3yIOTbCsl Y mewiHmi. [Ipy momkomkeHHI renaromnuris,
0co0JIMBO BHACIIITOK 1HTOKCHKAIIi1, TpaHCAaMiHA31 MOXXYTb BUBIJIBHATHCS B KPOB
OinmpIre, HiK 3a3BH4ail. MeToI0 1i€i podoTH Oyl0 OLIHUTH MapKepH PoOOTH
TICYiHKY Ta HUPOK 32 O10XIMIYHUM aHaJi30M KpPOBi cO0aK 3 aJleHOKapIHOMOIO.

Mpu BCTaHOBWIIHM, IO Y CEPEAHBOMY BMICT KpEaTHHIHY Ta CEYOBHHH Y
KpOBi CO0aK 3 aJICHOKapIIMHOMOFO CTaHOBITH 116,8 Ta §,2 MMOJIB/IT, BIAIOBIIHO,
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110 BXOIUTH B Mexi HOpMHU. [IpoTe y NIBOX TBapyH BHUSBJICHO Pi3Ke MiIBUILCHHS
KpeaTHHIHYy Ta CEYOBHMHH, 110 BKa3y€ Ha HASBHICTh HUPKOBOI HEAOCTATHOCTI Y
nux cobak. TpuBamgicTh MAaTONOTIYHOTO MPOIIECY OOCPHEHO KOPEIIOE 3 BMICTOM
kpearuHiny (r=-0,57,) Ta cedoBunu (1=-0,49) y kpoBi TBapuH. Bmict OinipyOiny
B CEPEAHbOMY CTaHOBHB 7,13+2,27 KMOJNB/J, 10 € OUIBIIUM 3a BEPXHIO
MexXy HopMu Ha 18%. 3 nociipKyBaHO! Tpynu Tpoe cobak 3 BOCBMH Mald
nepeBHLIeHHS O01TipyOiny B kpoBi. AktuBHicTh AJIT Ta ACT nigHiManuck pizko
BUILIE HOPMU JIMILIE Y JIBOX TBApHH, SIKI TAKOXX Mald 1 MiJBUIICHUH O1IipyOiH.
[Ipo ubomy BusiBieHO, 1O KoedinieHT kopesnsuii [lipcona Mix OinipyOGiHOM
Ta oOoma amiHoTpaHc(epasamu ctaHoBuTh 0,88. IlapanenbHe MigBUIICHHS
UX T[MOKa3HWKIB CBIAYUTH MPO Te, IO MATOJOTIYHHHM MPOIEeC IOPYIIyeE
poboTy mediHku. BusiBiaeHO, MpsMUA KOpENSUiHHUNA 3B’ 130K MK TPUBAIICTIO
narosioriynoro npouecy ta aktuBHicTio ACT (r=0,31) ta BMicToM OinipyOiHy
(r=0,35) B KpoBi cOOAaK 3 aIEHOKAPILIMHOMOIO MOJIOYHOT 3aJI03H.

TakuM 4YMHOM, Yy OKpeMHX CcO00aK 3 MyXJIMHAMH MOJIOYHOI 3aJI03H
CIIOCTEpIraloThCsl MOPYLICHHS y pOOOTI MEYIHKM Ta HUPOK, IO MOXe OyTh
OB sI3aHE 3 METACTa3aMHt Yy TIEHiHKY.

Koanuncpka X.', Ickpa P.!, KoBanbuyk C.2

BIUIMB HUTPATY LIMHKY HA ®©YHKIIOHYBAHHS
CUCTEMU AHTUOKCUJJAHTHOT' O 3BAXMNCTY B OPTAHI3MI
KPOJIIB IICJIS BIAJIYUEHHS
U Tvigcorutl Hayionaivnutl yHieepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
2Jlbgi6coKutl HAYIOHALHULL YHIGEPCUMEn 6eMEPUHAPHOT MeOUYUHU | DIOMeXHON02Il
imeni C.3. Iorcuyvrozo, eynuysa Iexapcoka, 50, m. Jlvsis, 79010, Vkpaina
e-mail:kzhbadinska628@gmail.com

Zhbadynska H., Iskra R., Kovalchuk S. EFFECT OF ZINC CITRATE
ON THE FUNCTIONING OF THE ANTIOXIDANT DEFENSE SYSTEM IN
RABBITS AFTER WEANING. The studies established that the level of hydro-
peroxides and catalase activity increased in the blood of rabbits during the period
of weaning stress, but the activity of glutathione reductase decreased. Zinc citrate
showed normalization of the level of the studied parameters. Therefore, the ad-
dition of zinc citrate to the diets of rabbits can positively affect the state of the
antioxidant system in the body and increase their resistance during the weaning
period.

Y paHHBOMY Billi KpOJIIB HE30alaHCOBAHICTh IXHBHOTO pAIliOHYy 3a
MTOKMBHIMH PEIOBHHAMHY BUKIIUKAE TOPYIIECHHSI OOMIHHUX IPOIIECIB B OpraHi3Mi.
Ile Moxe HeraTMBHO BIUIMBATH Ha (DOPMYBaHHS BHYTPILIHIX OpPTaHiB, a TAaKOX
Ha PICT i PO3BUTOK TBapHH 3arajioM. Hecraya mMikpoeneMeHTiB ab0 HaaMipHHUH
BMICT iX y pamioHi CYNMpPOBODKYIOTHCS 3HMXKEHHSIM ITPOAYKTHBHOCTI KpOIIB,
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a TaKOXK MO)KE BHHUKATH 1iJ]a HU3Ka 3aXBOPIOBaHb, 110 YaCTO MPHU3BOAUTH 0
3aru0eni. SIk mpaBuII0, y MOJIOTHSIKY KPOJIiB TIEPio], HOYUHAIOYH BiJl MOJIOYHOT'O
JI0 CTaTeBOrO AO3DPiBaHHS, € «KPUTHYHUI», OCKIIBKH BiOyBa€ThCs 3HMUKEHHS
IHTEHCHBHOCTI POCTY Ta PO3BUTKY TBapHH 1 € HU3bKHUI MIOKa3HUK 30€PEeKEHOCTI
norojis’s. ToMy MeTOI HalMX AOCHIIKEHb OyJ0 3°ICyBaTh BIUIMB IUTPATy
UHKY Ha CHUCTEMy AHTHOKCHJAHTHOIO 3aXHCTy B OpraHi3Mi KpOJiB TMicCis
BiJUTy4EHHSI.

Hocnimkenns: nmpoBoawin Ha ModoxaHsKy 40-1000BHX KpoOJiB mopoau
TepmoHchbka. Bimbupaiu TBapuH 3a MPUHIMIIOM aHAJIOTIB, Macow Tima 1,2—
1,4 K1, pO3IsUTK Ha IB1 TPYIH (KOHTPOJIBHY 1 JOCHIAHY ), 110 4 TBapuH (camii) y
KOXHIH. TBapuHaM J0CITIAHOT TPy 3rOI0BYBaIM KOPMH PallioHy KOHTPOJIBHOT
Ipyn# 1 mono0u BUIIOIOBAJIM MiHEpaNbHY J00AaBKY y CKJIaJi LUTPATy IHHKY,
3 po3paxyHky 0,25 mr Zn/kr macu Tina. Jocmig TpuBaB 46 mi0, B TOMy 4HCIi
niarotoBuunii mepiox — 10 116, a gocmiguuii — 36 ai6. Y KpoBi KPOJIiB BU3HAYATH
BmicT rigponepokcuniB (I'TIJI) Ta akTHBHICTH €H3MMIB aHTHOKCHIAHTHOI
cucremu — katanasu (KAT) i mmyrarionpenykrasu (I'P).

Pesynbrarn INpoBEEHUX IOCITIDKEHb CBIIYaTh NpPO Te€, IO piBEHb
npoayktis I1OJI — I'TIJT B kpoBi 50 1060BUX KpOJIiB MiciIst BIATY4EHHS BIpOTiTHO
HiABHIIYBaBCsl CTOCOBHO 40 1000BUX TBapuH 10 BijutydeHHs. OJHAK IPOTATOM
HACTYIIHUX IepiofiB — Ha 62, 74 i 86 100w *UTTA B TX KPOBI piBEHb MPOIYKTIB
[1OJI mocTynoBo 3HMKYBAaBCs, IO CBIAYMTH NPO MOCTYNOBE MPUTHIYEHHS Aii
cTpec-pakTopy BiyTyueHHs. 3a YMOBH 12-7000BOTO BHIIOIOBAHHS IMTPATy
nuHKy piBens I'TIJI y nocnmigHid Tpymi BipOTiJHO 3HHMXKYBAaBCS CTOCOBHO
KOHTpOJIbHOT rpymu B 1,6 pasa. Ile CBIAUUTH MO MO3UTHBHUIN BIUIMB IUTPATy
UUHKY Ha mpurHidenHs nporieciB [10J], ski mie 30epiraroThes MICIst CTPECY Y
KPOBI TBapHH.

Bcranosneno, mo aktuBHicTe KAT y kpoBi KpostiB micist BiTy4eHHs Ha
50-m00y >KUTTS BipOTiAHO MiJABHIIyBajacs, MOPiBHIHO 3 40-010 10000 KUTTS,
110 CBiYUTh IIPO HATPOMaKEeHHs cyOcTpary nporo ensumy — H,O,. Onnak Bxe
Ha 62 100y JKUTTS aKTUBHICTh C€H3UMY 3HIDKYBAJIACs SK y KOHTPOJbHIH, Tak 1
JOCHIJHIA TPymi, IO CBIAYMTH MO 3MEHIIeHHs Aii crpecy. OnHak, y TBapHH
JocnigHol rpynu Ha 62, 74 1 86 no6wu xutts aktuBHicTh KAT Oyna BiporinHo
OLJIBIIOI0 CTOCOBHO KOHTPOJBHUX I'PYI, IO CBIAYMTH MPO aKTUBALIIO 3aXUCHOT
CHCTEMH 3aBSIKH i1 UTPATy LIUHKY.

VY pesynsrari MPOBEACHHUX JOCHTIHKCHb BCTAHOBJICHO, IO AKTHBHICTH
I'P y xpoBi 50-1000BUX KpoOJIiB MiCis BiIUTyYeHHS BipOTiAHO 3HMKYETHCS,
110 MOKE CBIJUUTH MPO BHYEPIAHHs 11 aKTMBHOCTI mpH pereHepaitii GSSH y
GSH, Bracninok nii crpec-¢akropy Bimtyuenns. Ha 62 noOy xutts, y nepion
NpUNKHEHHS Aii crpec-QakTopy BiaidydeHHs akTHBHICTH [P 3pocrae sk y
KOHTPOJIBHIM, Tak 1 JOCHiAHIA Trpynax, MmopiBHSHO 3 50-7000BHM MeEepiogoM.
Takoxx Oy/o BUSBIICHO MiABHUIICHHS aKTUBHOCTI €H3UMY Ha 74 1 86 100U XUTTS
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y KpOJNIB JOCHIJHOI TPYyINH, MOPIBHSAHO 3 KOHTPOJBHOIO, IO CBIAYHUTH IPO
MO3UTHBHUI BIUIMB LIUTPATy MHKY Ha akTuBaniro ['P.

TakuM YHMHOM, MOJABaHHS 10 PAIliOHIB KPOJIUKIB IIUTPATY LUHKY MOXKE
MO3UTHBHO BIUIMBATH Ha CTaH aHTHOKCHAAHTHOI CHCTEMH B OpraHi3Mi Ta
IiABUIIYBAaTH PE3UCTEHTHICTD iX Y MEPiol BiUTyUeHHs Bil KPOJIEMATOK.

3anortiyna 1OQ., buukosa C., KopoJs T.
B3AE€MO3B’ 30K TPUBAJIOCTI CHY I TPUBOXHOCTI

Jlvsiscokutl nayionanvHull ynieepcumem imeni leana Opanka
eyn. I pywescokoeo, 4 m. Jlveis, 79005, Yrpaina
e-mail: s.bychkova@gmail.com

Zapotichna Y., Bychkova S., Korol T. THE RELATIONSHIP OF SLEEP
DURATION AND ANXIETY. Anxiety, stress, worries and fear can worsen the
quality of sleep and cause insomnia. In turn, lack of sleep and interrupted sleep
can lead to an even greater increase in anxiety and an aggravation of the emo-
tional state, which negatively affects the body. The aim of the work was to in-
vestigate the relationship between the duration of students’ sleep and the level of
anxiety. It was found that anxiety has a direct relationship with the duration of
sleep: the shorter the duration of sleep, the higher the anxiety.

CoH — ne npupomHui nepionuuHui (YHKIIOHAJIBHUI CTaH OpraHi3My
JIIOJVHY, SIKUM XapaKTepH3YeEThCSl BUKITIOYEHHSM CBIJJOMOCTI 1 3HIDKCHHSIM
3ATHOCTiI HEPBOBOI CHCTEMH BIIIOBIAaTH Ha 30BHIMIHI mompa3Huku. [lix gac
(i310JI0TIYHOTO CHY OpTraHi3M BiJHOBIIIOE EHEPTiIO Ta 3MII[HIOE IMyHHY CHCTEMY.
TpuBOXKHICT, CTpEC, NMEPEKUBAHHSI Ta CTPaX MOXYTh MOTIPIIYBaTH SKIiCTh
CHY, a TAaKO)X CHPUYMHSITH HEJOCUITAaHHS. Y CBOIO YepTy, HEIOCTATHICTh CHY Ta
TiepepBaHnii COH MOXKE MPU3BOAMTH JI0 IIle OUIBIIOTO MOCHIJICHHS TPUBOXKHOCTI
Ta 3ar0CTPEHHsI EMOLIITHOTO CTaHy, 110 HETaTHBHO BIUTUBAE HA opraHizM. MeToro
podoTu Oyrno MOCTITUTH 3B’S30K MK TPHBATICTIO CHY CTYAEHTIB Ta piBHEM
TPHUBOXHOCTI.

VY JocmipKeHHI B3sUTM y4dacTh 62 CTYIEHTH 2-TO Kypcy OioJjoridHOro
¢daxynsrery  JIbBIBCBKOTO — HAIllOHANBHOTO — yHIBEpCHUTETY iMeHi IBana
@panka 2022-23 H.p. CryneHTH OLIHIOBAaIM CBi NCHXOEMOLINHMI cTaH 3a
ormutyBadbHUKOM «DASS21». TpuBamicTh CHY BiICTE)XyBalH 3a JOIIOMOTOIO
CMapT-TOIMHHUKIB Y TOE€HAHHI 3 BiAMOBIIHAMH MPOrpaMaMy Ha cMapT(oHax .

Bcranopneno, mo 47,95+5,04% OHIB yIPOAOBK MOCITIIKCHHS CEpEeIHS
TPHUBANICTh CHY CTyAeHTIB Oyna <7 roamH. Hammu oOpaxoBaHO KiNBKICTH JHIB,
KOJIM CTYACHTH cranu <5 rox, <7 rox, Ta >10 rox 3a moOy. Ha mincTasi anamizy
MU 3’ACyBaJli, 0 y cepenHboMy 4,76+0,90 mHIB BIPOIOBX MICSIs CTyAEHTH
cranu <5 rox Ha 7100y. [1py boMy cepeHs TpUBAICTh IXHBOTO CHY CTaHOBHJIA
4,61+0,13 ron/noOy. Hamu BcTaHOBIICHO TTO3UTHBHY KOPENSLII0 MK KiJIbKICTIO
TTHIB, KOJIM COH TpUBaB <5 rof Ha 100y, Ta TpUBOXKHICTIO ocodu (1=0,55, p<0,05,
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n=28). BopHo4ac TpuBaJicTh CHy B rOJMHaX HE KOPEIIOBala 3 TPUBOXKHICTIO
crypeHtiB (r=-0,16, p=>0,05, n=28). OTxe, unM OinblIe AHIB CTYIEHTH CILUIATh
<5 rox, TMM BHUIIOIO € IXHS TPUBOXKHICTB. 3TiJJHO HAIIMX JAHUX, YUM MEHIIIE
ronuH Ha 100y (<7 rom) craB CTYICHT, THM OUIBIIO Oyja HOro TPUBOXKHICTH.
CepemHsi TPUBATICTh CHY CTYACHTIB, sKi cmamu >10 rox Ha 100y, CTAaHOBWIIA
10,1140,11 rox/mo0y. KinbkicTs AHIB i CEpeHS TPUBATICTh CHY HE KOPEITIOBAIH
3 TpuBoXkHicTIO (1=0,34, p>0,05, n=28). ¥ crynenTis, siki cnanu >10 rox Ha 100y,
TPUBOXKHICTh HE KOPEJIIOE 3 TPUBANICTIO CHY.

OTKe, TPUBOXKHICTD Ma€ NPSMHUI 3B’ S130K 3 TPUBAIICTIO CHY: YAM MEHILA
TPUBAJIICTD CHY, TUM BHIIOIO € TPHBOXKHICTB. Y 3B’SI3KY 3 LIUM IIOCTA€ TIMTaHHS
y JAOLIJIBHOCTI PETYIIOBaHHS €MOLIIHOTO CTaHy JUlsl TOKpalleHHs cHy. Baxmuso
pO3BMBaTd YMIHHS Ta HaBUYKM peJakcallii Ta 3acIlOKOEHHS, SIKi MOXYTb
JIONIOMOT'TH 3MEHIITUTH PIBEHb TPHUBOXKHOCTI Ta MOKPALIMUTH SKICTh HAILIOTO CHY.

Imyk A.!, Kopoym M.!, loBounuyk T.', Bopucosa T.2, Toscranosa I'.!

BIUIMB TBEPJNX HAHOYACTHUHOK ITPMPOJHBOT O ITOXO/PKEHH A
HA KOTHITUBHI ®YHKIII TA EJIEKTPO®I3IOJIOT TYHI
[MOKA3HMKMU EMNITEJIIIO TOBCTOI KUILIKHW Y 1IIYPIB
I3 LPS-IHAYKOBAHHNM ITAPKIHCOHI3MOM

'Kuiscokuil nayionanvhuil ynieepcumem imeni Tapaca Ilesuenxa
npocnexkm Axademika Inywxosa, 2, m. Kuis, 02000, Yxpaina
2Inemumym 6Gioximii im O.O.Ilannadina HAH Vkpainu
eynuys Jleonmosuua, 9, m. Kuis, 02000, Yxpaina
e-mail: ishchuk.arsen@knu.ua

Ishchuk A., Korbush M., Dovbynchuk T., Borysova T, Tolstanova H.
EFFECT OF PARTICULATE MATTER OF NATURAL ORIGIN ON COGNI-
TIVE FUNCTIONS AND ELECTROPHYSIOLOGICAL INDICATORS OF
THE COLON EPITHELIUM IN RATS WITH LPS-INDUCED PARKINSO-
NISM. In our research, we explored the correlation between the emergence of
neuroinflammation and inflammatory processes in the intestine triggered by
particulate matter (PM). We evaluated the results relying on the emergence of
induced Parkinsonism resulting from the impact of PM derived from burning
poplar wood. We performed behavioral tests, gauged electrophysiological mark-
ers, and examined the permeability of the intestinal epithelial barrier.

Henani Ouiblie MOCHiKEHb MIATBEPXKYIOTh 3B 530K MK 3arajlbHUMU
mpouecamMu |y  IuTyHKoBo-KuinkoBomy Tpakti (IKT) i posBuTkoM
HeHposereHepaTuBHUX 3aXBOPIOBaHb, 30KpeMa xBopoOu Ilapkincona (XII)
(Lubomsk, 2020; Warnecke, 2022). Panimie mMu mokasajid, 0 3a0pyIHCHHS
MOBITPs TBEpAUMH dacTHHKaMu (PM) Moke BIUIMBaTH Ha PO3BUTOK 3alajibHUX
IpoLIeCiB Ta nopyeHHs 6ap’epHoi ¢pyHkuii kueunnka (Korbush, 2023). [Ipote
3aJIMLIAETHCS. MAJIOAOCIIKEHUM 3B’ 30K MK PO3BUTKOM HeWposarajieHHs Ta
3anaJbHAMH [IPOLIECAMH Y KUILICYHHKY, CIIPUIMHEHUME PM.
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Tomy wmeroro Hamoi pobGotu Oyno mocnmiautu edexkT il TBEpaHX
HAaHOYACTHHOK, OTPUMaHUX BiJ 3ropaHHs jaepeBunu Tomoni (PMr), Ha
KOTHITHBHI (yHKLIT Ta QYHKIIOHAILHUN CTaH €MiTeNI0 TOBCTOI KUILIKH y HIypiB
3 inonoiicaxapua(LPS)-iHayKkoBaHUM MapKiHCOHI3MOM.

CamuiB Oinux HemiHidHKMX 1rypiB (150-200 r) posnoxinmim Ha 4 rpynu
(n=7 y woxuii): I — mane6o-oneposani (Iln); II — mmanebo-onepoBaHi 3
BBefieHHAM PMT (I1n+PMr); I — mypu 3 LPS-XII (LPS); IV — mypu 3 LPS-XTI
3 BBeieHHssM PMT (LPS+ PMrT). XII inayKyBasiu cTepeoTaKCUYHUM BBEICHHSIM
10 mxr LPS. PMT BBOAMIHN 3 2-TO JHS ESKCIEPHUMEHTY OIHOPa30BO y 1031 180
MKr/100 r MacH Tija epopaibHO BIPOXOBXK 7 IHIB. AoMOpdiH-1HIyKOBaHUN
porariiiauii Tect mpoBoAwau Ha 8-i Ta 15-i1, a Open field — Ha 15-it meHn
excriepumenTy. LllypiB ymepTisiin Ha 16-if JeHb 1 BU3HAYAIM CJICKTPOTCHHUIMA
TPAHCIIOPT 10HIB Ta TPaHCEMITEIialbHy MPOHUKHICTh CHITEIII0 TOBCTOI KUIIKH
3a JIOIIOMOTOI0 KaMepH YcciHra.

Kinbkicts 00eptiB y mypiB LPS ta LPS+PMT nocrosipHo (p < 0,0001)
30inblIyBaiacs mopiBHsHO 3 rpynamu Iln ta IIn+PMT BianosigHo, mpote
JOCTOBIPHOI Pi3HUII y KibKOCTiI 00epTiB Mk rpynamu LPS ta LPS+PMT He
oyno. Ilpu npomy BrutuB PMT 3yMOBIIIOBaB 30UIBIICHHS K KUIBKOCTI, TaK 1
Yyacy BCTaBaHHS Ha 3ajiHi Jialu, 3MiHa TOPU30HTAJILHOT aKTHBHOCTI Ta TPyMITYy.
ITokasHUK CTpyMy KOPOTKOro 3amukaHHs LPS+PMT Oyiau HalHWKYUMH i
nocroBipHo (p < 0,01) Bigpisasutucs Bim rpynu LPS. TpancemitemianbHa
NPOHUKHICTB €HITENiI0 TOBCTOI KMIIKH H1ypiB rpynu LPS+PMT (19,33+1,35) He
MaJia CTaTHCTUYHO JOCTOBIpHOT pi3Humii 3 rpymoro LPS (18,83+0,57 cm/c).

JloBrorpuBanii BIUTUB TBEPAUX HAHOUACTUHOK ITPUPOTHOTO TIOXOPKEHHS
CTpHs€ TOPYIICHHIO IOBEIIHKOBHX Ta JIOKOMOTOPHHMX pEakiliif, a TaKox
BIUIMBAE Ha €JIEKTPOQi310N0riuHi NOKA3HUKH EIITENil0 TOBCTOI KHIIKH Y HIypiB
3 LPS-iH1yKkOoBaHUM MapKiHCOHI3MOM, 110, CBOEIO YEPror0, MOXKE NONIMOII0BATH
HETaTHBHI HACIIIKY Heipo3anajcHHs.

JocnimkeHHs: BUKOHaHO B pamkax mpoekty HOY Ne 2020.02/0147.

Koxor €., Buukosa C.

OCOBJIMBOCTI OKPEMUX ITOKA3HUKIB KPOBI ITAIIIEHTIB
[ICJI IEPEHECEHOI KOPOHABIPYCHOI XBOPOBU 3AJIEXKHO
BIJI BIKY TA CTATI ITALIEHTIB
Jlvsiscokutl nayionansHull ynieepcumem imeni leana Opanka
eyn. I pywescokoeo, 4 m. Jlveis, 79005, Yrpaina
e-mail: l.i.z.a.kokot2003@gmil.com

Kokot Y., Bychkova S. PECULIARITIES OF INDIVIDUAL BLOOD
INDICATORS OF PATIENTS AFTER SUFFERING FROM A CORONAVI-
RUS DISEASE, DEPENDING ON THE AGE AND GENDER OF THE PA-
TIENTS. Coronavirus disease is an infectious disease, the severe course of
which is accompanied by the development of respiratory distress syndrome and
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acute lung failure. Patients’ blood tests help to determine which age groups are
most affected and at risk of developing complications after COVID-19. We ana-
lyzed such biochemical indicators as alanine aminotransferase (ALT), aspartate
aminotransferase (AST), creatinine and bilirubin. The indicators of young and
middle-aged patients were within the normal range, only senile and elderly pa-
tients had slight increasesof these markers.

KoponasipycHa xBopo0a — 11 iH(eKIIiifHEe 3aXBOPIOBAHHS, SKE CIIPUIHHSE
Bipyc SARS-CoV-2. Baxkwuii mepedir COVID-19 cynpoBomKyeTbCsi pO3BUTKOM
PpecmipaTopHOro TUCTpec-CHHAPOMY Ta FTOCTPOIO JIET€HEBOIO HEAOCTATHICTIO, SKi
€ OCHOBHUMH NTprurHamMu cMepTi. Yacto y manientis 3 COVID-19 cioctepiraiotsh
MiIBUINEHI Taki OiOXiMi4HI MMOKAa3HWKH, SK anaHiHamiHoTpancdepasza (AJIT),
acrapraraminorpancdepasza (ACT), kpearunin Ta Oinipy0iH. Lli moka3Huku €
MapKepaMy poOOTH MEUiHKH, HUPOK Ta iHIITUX OPraHiB, IO MPSIMO HE OB’ sI3aHi
3 KOPOHABIPYCHOIO iH(EKITi€r0. BakarBo BCTAHOBUTH Ti BIKOBI TPYITH MAIIi€HTIB,
sIKi HAHO1IbIIE T AAIOTHCS YPAXKCHHIO Ta TepeOyBalOTh B 30HI PH3UKY PO3BHTKY
YCKJIAHEHb MicIsA TEpeHeCeHOro KoBimy. MeTow po6oTm Oyno OLIHUTH
010XiMiYHI TOKa3HUKU KPOBI MAIIEHTIB Pi3HOTO BiKy Ta CTaTi MicIs MEpEeHECEHOT
KopoHaBipycHoi xBopoOu, a came: ACT, AJIT, OinipyOiH Ta KpearuHin i
mopaxyBatu koedimieHT ne Pirica.

¥ nmocnipKeHHI IpoaHati3yBallk BUIIMCKH 3 icTopii xBopoO 153 namienTiB
tepaneBrnuHoro BinginenHs KHIT «HoosiBopiBcbka paifonna nikapHs iM. FO.
Jlummy. VYei manieHTH Oyny MOAUICHI HA TPYIH 3a CTAaTTIO Ta 3a BIKOM: MOJIOI
(2544 p.), cepennporo Biky (45—60 p.) moxuioro Biky (60—74 p.) Ta crapedoro
BiKy (75-90 p.). Mu BuB4anu Taki nokazHuku kposi, ik AJIT, ACT, kpearnHin Ta
OinipyOiH Ha OCHOBI 3aIKCIB y iCTOPil XBOPOO MiCIIST Oy KaHHS.

Bceranosieno, mo Bmict AJIT B KpOBi y JKIHOK TICHS IEPEHECEHOT
KOpoHaBipycHOi xBopoOu cranoBuB 0,56+0,02 MKMOIB/I, a y YONOBIKIB —
0,68+0,04 mMxMmounb/i1, mo € B Mexax HopMmH. [Tokasnuk AJIT B kpoBi y mroxeit
MOXWJIOTO BiKy OyB Hrk4auM Ha 20%, y 0cib crapeyoro Biky —Ha 32% oo rpynu
oci6 momnonoro Biky (P<0,05; n=153). Bmictr ACT B KpoBi y >KIHOK CTaHOBHB
0,57+0,02 MxMonb/11, a y 4oioBikiB — 0,64+0,03MKMOITB/IT, i HE TICPEBUIYBaTH
MeXi HOpMH. Y TaIi€HTIB MOXWJIOTO BIKY IICIISI MEPEHECEHOI KOPOHABIPYCHOI
xBopo6u nokasuk ACT OyB HxunMm Ha 17%, a 'y monei crapedoro Biky —Ha 11%
oo ocib rpymu momozoro Biky (P<0,05; n=153). PiBeHp KpeaTHHIHY B KPOBi y
KIHOK cTaHOBUB 102,23£2,26 MKMOIB/I, a y 4oNnoBikiB — 107,73£2,35 MKMOJIB/11.
VY KIHOK LIeH MMOKa3HKK IIepeBHIye HOpMY Ha 5,15%, a y JOJIOBIKIB BiJIOBiga€e
HOpPMaJIbHAM 3Ha4eHHsAM. [IOKa3HMKM KpeaTHHIHy KpOBI TAIliEHTIB ITOXHIIOTO
BiKy Oynu BunMu Ha 18%, y srozeit crapedoro Biky — Ha 35% momo rpymnu ocio
Monoporo Biky (P<0,05; n=153). PiBeHs OinipyOiHy B KpPOBi Y JKIHOK CTAaHOBHB
8,58 +0,48 MxMonp/m, a y d4onoBikiB — 9,69+0,46 mxmonb/n. I[lokasHuku
OimipyOiHy MAIliEHTIB Pi3HUX BIKOBUX TPYII € B MEKaX HOPMH Ta CTATHCTHYHO HE
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BIZIPI3HAIOTHCS MK cobot0. OOpaxoBaHuili HaMu KoediieHT ae Pitica mamieHTis
PI3HHX BIKOBHX IPYI TAKOX € B MEXKaX HOPMH.

TakuMm 4MHOM, TiCisI IEPEHECEHOTO KOBiy akTUBHICTh (hepmeHTiB AJIT
i ACT, a takoxx BMICT Oinipy0iHy Ta KpeaTHHiIHy y KpPOBi MAalliEHTIB MOJIOOTO
Ta CepeHBOrO BiKy OYyJIM B MeKax HOPMH. [ pynoro pusuky € ocobu crapedoro
Ta MOXWJIOTO BiKy, SIKi Majd MiJBUIICHHS [UX MOKA3HUKIB. Takok, MIiCis
nepereceHoro COVID-19 y xiHOK OiblI IMOBIDHHMHU € TOPYIIEHHS Y POOOTi
HUPOK, & y YOJIOBIKIB — y POOOTI MEYiHKH.

Konaxk H., Bacumok C.

MOIIYK EOEKTUBHMUX AHTUBIPYCHUX CYBCTAHLIIN
CEPEJl S-ECTEPIB 4-ALTMJIAMIHOBEH3EHTIOCYJIb@OKHUCIIOTU
3 BUKOPUCTAHHSM IHCTPYMEHTIB BIPTYAJIbBHOI'O CKPUHIHTY
BIOJIOTTYHOI AKTUBHOCTI
Hayionanvuuii ynieepcumem “Jlvgiecvka nonimexwixa”
79013, Vxpaina, Jlvsis, éyn. C.banoepu, 12
e-mail: nazarii.a.kopak@Ipnu.ua

Kopak N., Vasylyuk S. SEARCHING FOR EFFECTIVE ANTIVIRAL
SUBSTANCES AMONG S-ESTERS OF 4-ACYLAMINOBENZENETHIO-
SULFONIC ACID USING VIRTUAL SCREENING TOOLS FOR BIOLOGI-
CAL ACTIVITY. This study is focused on predicting the biological activity of
S-esters of 4-acylaminobenzenethiosulfonic acid using virtual screening tools,
including the web services SuperPred, SwissTargetPrediction, and molecular
docking. Conducting in silico screening of biological activity allowed for the
identification of lead compounds for experimental research aimed at finding an
effective substance for the treatment of COVID-19, as well as swine influenza
(HINT).

[Ipobnema momyky HOBUX e(EeKTHMBHHUX AaHTHBIPDYCHHX cCyOCTaHIiH €
GaraTorpaHHoIO Ta 0€3CYMHIBHO aKTYyaJIbHOIO, 0COOIMBO B KOHTEKCTI BAHUKHEHHS
BipycHuX 3arpo3, Takux sk COVID-19 rta rpun. Cknaguicts wi€ei 3amadi
T ICHITIOETHCS] 3pOCTaHHSAM PU3NKY BUHUKHEHHS OaKkTepiaIbHUX Ta IPHOKOBUX
iH(eKniil yepe3 3HWKEHHS IMYHITETY MiJl BIUIMBOM BipyCHHX 3aXBOPIOBaHb.
Hanpuknan, BUHUKHEHHS BTOPMHHUX IH(EKHiH, TaKMX SK MYyKOPMIKO3 Ta
acriepribo3, y xsopux Ha COVID-19, 3HauHO yCKJIQAHIOE KepyBaHHS LUM
cranoM (Awadhesh, 2021). 3 poro omAay BHHUKAaE HEOOXiTHICTH B po3poOIi
IHHOBaL[IfHNX TIperapaTiB 3 BHCOKOIO €(EKTHUBHICTIO SK IPOTH BIpYyCiB Tak i
npotu Gaxrepiii Ta rpuoiB.

[lepcniekTMBHUME 00’€KTaMu JUIsl TONIYKY HperapaTiB 3 OAHOYACHUM
MIPOTUBIPYCHUM 1 NPOTHUTPpHOKOBUM ab0 aHTHOAKTEpiaJbHUM e(PEeKTOM €
TiocynbdoecTepy, SKUM MPUTAMaHHHUH IIUPOKUH CIIEKTP aHTHOAKTEPiaIbHOI Ta
npoTturpudkoBoi aktuBHOCTI (Lubenets, 2017).
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ExcniepuMeHTaNbHUI CKPUHIHT BEJIMKHUX OiOMIOTEK CHONYK Ha MpeaMeT
MOTEHIIIHHOT aHTUBIPYCHOT aKTUBHOCTI € PECypCO3aTPATHOIO Ta IOBIOTPHUBAJIO0
3a/1aucr0. 3aCTOCYBaHHsS BHCOKONPOAYKTUBHHUX in SilicO METOMIB CKPUHIHTY
Ta OOYHCITIOBAIILHUX MeTOI[iB MOXKE€ HNPUCKOPUTU BUABJICHHSA NEPCIICKTUBHUX
AQHTHUBIPYCHHX KaHIUIATIB.

B xoni mpeacraBneHnx IOCIiKEHb HAMU OYJI0 MPOBEACHO BIpTyabHUIA
CKPUHIHT O10JIOTiYHOT aKTUBHOCTI CIIOJYK, BKJIIOYEHHX JO KOMOiHATOpHOI
0i0mioTekn S-ecTepiB 4-anMIaMiHOOCH3CHTIOCYIB(GOKHUCIOTH 3a JOMOMOTOI0
komrt torepHux nporpam SwissTargetPrediction Ta SuperPred. JfonatkoBo, 6ynu
NpOBECHI MOJIEKYJISIpHI JJOKIHTOBI AOCIHIIKEHHS 3a JOIOMOIOI HMPOIPaMHOTO
3abe3neuenHss AutoDockTools. [TpoBeneHuii BipTyanbHUH CKPUHIHT J03BOJIMB
BUOKPEMUTH CHOJ'IyKI/I-J'IiI[epI/I JJTA IPOBEACHHS MOAAJIBININX EKCIEPUMCHTAJIbHUX
JOCHI/DKEHb 3 TOLIYKY e(eKTHBHOI JIKapchkoi CyOCTaHUIl Uit JIIKYBaHHS
COVID-19 ta rpumy (HINI1). Haii0inpmr NepCcrHeKTUBHUMH CHONYyKaMHU
3 JociikeHoi KomOiHaTopHOi 0Oi0mioTeku TiocynbdoecTepiB  BUSBHIHCH
S-(2-niTpodenin)-4-(aueTniaamino )0eH3eH-CYIIb(OHOTIOAT, S-metmn-4-
[(Tpudmyoparnetrin)amino |oeH3eHCyabpOHOTIOAT Ta S-(4-HiTpodenin)-4-[(3-
XJIOPOTIPOTIAHOIT)aMiHO |OCH3EHCYIb(OHOTIOAT, SIKi 32 pe3yJIbTaTaMK JOKIHTOBUX
JIOCTIIPKCHD TPOSBUIIM BUCOKHUH piBeHb ahiHHOCTI 3 OiikoM 6lu7 Ta Oikom 3al4.

Mukuusbkuii JI., buukona C.

BVBYEHHS PIBHS TPUBOXHOCTI,
CTPECY TA JIENPECII CTYJIEHTIB

Jlvsiscokutl nayionanvHuil ynigepcumem imeri leana Opanka
syn. I pywescokozo, 4 m. Jlvsis, 79005, Ykpaina
e-mail: s.bychkova@gmail.com
levkomykytsky@gmail.com

Mykytskyi L., Bychkova S. STUDENT ANXIETY, STRESS AND
DEPRESSION LEVEL STUDY The psychological state of any person affects
his behavior and the choices that need to be made. Students studying in higher
education institutions are constantly exposed to significant psychological loads
associated with processing large volumes of information that need to be ana-
lyzed, processed and remembered. Outside of student life in particular, the war in
Ukraine affects the emotional balance of students. The purpose of the work was
to investigate the psychological state of students, in particular, to study the level
of stress, anxiety and depression and to compare how these indicators changed in
2023 and 2024. We found that the psychological state of students improved over
the last year compared to the previous year. The level of anxiety and depression
decreased somewhat. This can be explained by the adaptation processes of the
central nervous system

[cuxonoriuamii craH Oyap-sKOi JIFOAWHW BIUIMBAa€ Ha ii MOBEMIHKY Ta
BHOIp, KU HEoOXigHO 3ailicHIOBaTH. JIt0IChKa TIOBENiIHKA 3aJICKUTh Bill TOTO
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HACKIJIbKH PO3BUHEHI IICUXOJIOTIYHUH Ta eMOLIHHNN CaMOKOHTPOJIb. CTYACHTH,
SIKi HABYAIOTHCSl Y BUIIMX HAaBYAJIbHUX 3aKJa/aX, MOCTIHHO 3a3HAIOTh 3HAYHUX
NICUXOJIOTIYHUX HABaHTa)KEHb IOB’SI3aHUX 3 OMNPAIFOBAHHIM BEIMKUX 00’€MiB
iH(opMalii, sKy moTpiOHO MpoaHaIi3yBaTH, ONpAIfOBaTH Ta 3amam’sitaTd. [1o3a
CTYAEHTCHKE XHUTTS TEK HEcCe MEeBHE IICUXOJIOTiYHE Ta eMOLiiiHe HalpyKeHHSI.
3okpema, BiiiHa B YKpaiHi YMHHUTH BIUIMB Ha €MOLIHHY pIBHOBAry CTYICHTIB
HaBiTh THX, L0 MPOXKMBAIOTH JAJIEKO BiJl JiHIi BOrHIO. Yce 1l YacTO BHKIHMKAE
y MOJOOUX JIIOJCH IICUXOJIOTiYHE TMepeHanpyKeHHs, EMOLIHHEe BUTOpaHHS,
nerpecito. ToMy, BUBYEHHsI ICMXOJIOTTYHOTO CTaHy CTYAEHIB, IO MPOIOBXKYIOTh
HaBYaTHCSl B KpaiHi 3a YMOB BiliHM, € aKTyaJbHOIO MpPOOJIEMOI0, siKa MOXe
JIOTIOMOTTH 3pPO3yMITH TCHXOJOTIYHUN CTaH MOJIOAMX JIFOAEH JJIsl TOro, 1100
po3po0uTH eeKTHBHI CTpaTerii 30epeKeHHs MCUXOIOTTYHIM 310pOB’st. MeToro
podoTH OyJI0 IOCHITUTH ICHXOJOTIYHMH CTaH CTYJICHTIB, 30KpeMa BHBYAIIN
PiBEHB CTPECY, TPUBOTH Ta JICHPECii Ta HOPIBHSITHU SIK 3MIHIOBAJIHUCH 111 [TOKa3HUKH
y 2023 ta 2024 p. YV pocuijpkeHH] B35 y4yacTh 29 CTyAEHTIB 0i0J0TiYHOTO
¢axynbreTy JIBBIBCHKOTO HalliOHAIBHOTO YHiBepcUTeTy iMeHi IBaHa ®panka.
Jns BU3HAYEHHS PIBHS CTpeCy, TPUBOXKHOCTI Ta Aenpecii BUKOPUCTOBYBAJIN
anpoboBanuii onutyBanbHUK DASS 21. Ouinka 06a3yBayiach Ha KiIbKOCTI OastiB
HaOpaHMX y MPOLIECi TECTYBaHHS 32 OKPEMUMH IIKaIaMH JJIsl KOYKHOTO CTaHy.

Hamu BcranoBieHo, mo y 2023 p. y CTyOeHTIB 2-T0 Kypcy piBeHb
nerpecii y cepenHbomy crtaHoBuB 6,8+0,5 GaniB (cepenHiid piBeHb), piBeHb
ctpecy 10,4+0,3 (cepenHiii piBeHb), a piBeHb TpUBOTH — 8,7+ 0,4 OaiB (BaKKHii
piBeHb). Ha OCHOBI TecTyBaHHS THX caMuX CTYAEHTIB y 2024 p., M1 BCTAaHOBHJIH,
o piBeHb nenpecii 3HKM3WBCS 1 ckiagaB 5,5+0,3 OaniB (MOMIpHHH pPiBEHb).
Hamu npoanaiizoBaHo, 10 piBeHb CTPECY TaK caMmo JIEN0 3HU3UBCs 10 9,6+0,4
(cepenHiii piBeHb), a piBeHb TPUBOTU CYTTEBO 3HM3UBCH 10 6,3 + 0,4 Ganu, mio
BIJITIOBIJIa€ CEPEIHBOMY PIBHIO.

TakuM 4YMHOM MOXKHa 3pOOMTH BHCHOBOK, IO IICHUXOJIOTIYHMH CTaH
CTY/AEHTIB MOKpayBcs. J{emo 3Hu3nnach TpUBOXKHICTh Ta piBeHb jaenpecii. e
MOKHA TIOSICHUTH aJanTal[ifHIMHU MPOIECaMH IICHTPAIbHOI HEPBOBOI CUCTEMHU
10 iH}opMaLiiHNX HaBaHTAXKEHb Ta MiJABUIICHHAM €MOLIHHOT CaMOperyIsiii.
PazoM 3 THUM BaKJIMBO 3BEpHYTH YBard, IO OUIBIIICTH JOCIIJKYBaHUX
MOKa3HHKIB € IIe 11032 MEXaMH HOPMH.

3MIHU PIBHIB KOPTHU30J1Y I TUPOKCUHY
V KPOBI KYPEU 3A YMOB TEILJIOBOI'O CTPECY
Incmumym 6ionoeii meapun HAAH
eyn. B.Cmyca 38, m. Jlvsis, 79034, Vrpaina
e-mail: peredina0310@gmail.com
Perederiy D. CHANGES IN THE LEVELS OF CORTISOL AND
THYROXINE IN THE CHICKENS’ BLOOD UNDER CONDITIONS OF
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HEAT STRESS. Heat stress is one of the problems of poultry farming, due to
the global increase in environmental temperature. Thermal injury begins when
the ambient temperature exceeds the thermoneutral zone (1625 °C). Heat stress
negatively affects animal growth and productivity, and also causes oxidative
stress, metabolic changes, and hormonal imbalance. A long-term excessive level
of hormones in the body of animals leads to negative consequences in the body’s
functioning.

TerutoBuit cTpec € OmHIEI 3 MPOOIEM NTaXiBHHUITBA, Yepe3 Io0albHe
TTiABUIIEHHS TeMIepaTypy HaBKOIMIIHBOTO CEPEelOBHIIA. TepMiuHe ypakeHHS
MIOYMHAETHCS, KOJNM TEMIIepaTypa HaBKOJIMIIHBOTO CEpEJOBHUIA BHXOIUTH
3a Mexi TepMoHeWTpanbHoi 30HU (16-25 °C). TemoBuii cTpec HEraTMBHO
BIUIMBA€ Ha PICT 1 MPOMYKTUBHICTh TBAPUH, a TAKO)X BUKJINKAE OKCHUIATUBHHUN
CTpec, MeTabOMiIYHI 3MIHH Ta TOPMOHANBHUH nucOananc. TpuBanuii HaaMipHHHA
piBEHb TOPMOHIB y OpraHi3Mi TBapWH MPHU3BOANUTH JO HETATUBHUX HACTIJKIB y
(YHKIIOHYBaHHI OPTaHI3MYy.

Koptmzon — HaWBaXIMBIMKN TIIOKOKOPTHKOIMHUA TOPMOH, IO
BUPOOJISETHCS HAHUPKOBUMH 3aJI03aMH, IIPSMO 200 OMOCEPEAKOBAHO PEryIIIOe
npaKTHYHO yci (isionoriuni Ta Gioximiumi mporecu B opramizmi. Moro me
Ha3MBaIOTh TOPMOHOM CTpPECY, a/DKE y CTPECOBUX CHUTYyalisX HOro KOHIEHTpamis
3pocrae. THPOKCHH — TOPMOH, IO CHHTE3Y€ETHCS LIMTOBUIHOIO 3a703010. BiH
PETYIIOE ITACTUYIHUH 1 CHePTeTHYHI OOMIH B OpTaHi3Mi TETDIOKPOBHUX TBaPHH.

Mertoto poboTr OyII0 BCTAHOBUTH BMICT KOPTH30JIY Ta THPOKCHHY Y KPOBI
Kype IpH TEIJIOBOMY CTpPECi.

Hocnix Oymo mpoBemeHO B yMOBax BiBapito [HcTHTYTy Oioyorii TBapuH
HAAH na 18 xypsx mopomu bimuit Jleropn. Iltums BOpomoBx HOCITiTY
CIIOKMBAJIA CTAaHIAPTH30BAHUI OBHOLIIHHUHM KOMOIKOPM 1 YHCTY IIUTHY BOIY. Y
MIPUMIIICHHI BiBapifo MOACHHO KOHTPOIIOBAIH 1 3a0e3medyBaiid HeoOXiTHIHA 3a
CXEMOIO EKCTIEPUMEHTY PEKUM TeMIepaTypH, BOJIOTOCTI Ta ocBimiieHHs. Jlocmin
MIPOBEJH Y 2 €Taly: Ha IIEPIIOMY — IITHII0 YTPUMYBAJIH 3a TEMIIEPATypH HOBITPs
20°C nporsirom | TmkHS (KOHTPOJIB), a HA JIpyroMy — Oylld CTBOpEHI yMOBH
TEIJIOBOTO CTPECy IIUIAXOM MiIBUIIEHHS TeMIleparypu yTpumanus 1o 35°C, na
6 TOI B IeHB, TaKOXK MPOTIroM 7 mi0 (mocminm). [licns koxHOTO eTarry BigOupatu
3pa3Ky KPOBi IS HONANIBIINX AOCIIIKEHb.

BusiBneHo, mo y miua3Mmi KpoBi KypeH KOHTPOJBHOI TpynH piBeHb
KOpTH30iy cTaHoBuMB 17,64 Hr/mi, a piBeHb THpokcuHy — 1,03 wHr/mi. Ilicns
Ji1 Ha HUX BUCOKMX TEMIIEPaTyp, BMICT KOPTH30Jy y KpOBi cTaHOBUB 24,44 Hr/
MJ1, a TUpOoKcHHY — 1,22 Hr/mi. ToOTo 3a BIDIMBY Ha OpraHi3M Kypel TEIIOBOTO
cTpecy, BMicT kopTu3oiy 3pic Ha 30% (P<0,01), a Tupokcuny —na 16% (P<0,01),
MTOPIBHSHO 3 HOPMAJILHUMH YMOBaMH.

OTxe, TEIUNIOBHH CTpec NPHU3BOAWTH 0 IJABHIICHHS PIBHA TaKUX
TOPMOHIB, SIK KOPTH30J Ta THPOKCHH. lle Mo)ke mpu3BeCTH N0 HEraTHMBHUX



-330 - “Monogb i noctyn Gionorii”, JibeiB, 18—20 kBiTHA 2024 p.

HaCHiIKIB y (YHKIIOHYBaHHI OpraHiaMy, TOMy y MailOyTHbOMY HEOOXiIHO
MIPOJOBKUTH OCIIKEHHS 3 PO3POOKH MPAKTUYHUX Ta €()EKTMBHUX METOIIB
JUTSL 3HHIKEHHS 1IbOTO TIOKa3HHKA.

Horopiaa K., ipanuyk T.. Ma3zyp I'., Manbko b., Manbko B.
ITPOTPAMHUII TAUTUIAMH JUISTI ABTOMATUYHOI
CEIMEHTALII 1I30JIbOBAHUX I'ENTATOLIMTIB I BUMIPIOBAHHS
MITOXOH/JPIAJIBHOT'O MEMBPAHHOT O TIOTEHUIAJIY 1
®JIYOPECLEHLIT HAJTH
Jlvsiscokutl nayionanvHull ynieepcumem imeni leana Opanka
eyn. I pywescokoeo, 4 m. Jlveis, 79005, Yrpaina
e-mail: mankobo@gmail.com

Pohorila K., Dranchuk T., Mazur H., Manko B., Manko V. SOFT-
WARE PIPELINE FOR AUTOMATIC SEGMENTATION OF ISOLATED HE-
PATOCYTES AND MEASUREMENT OF MITOCHONDRIAL MEMBRANE
POTENTIAL AND NADH FLUORESCENCE. Fluorescent microscopy is an
important tool in live cell studies. Cell segmentation is one of the problematic
and time-consuming aspects of fluorescence analyzis. In this study, we developed
a macros for ImageJ program capable of quick and accurate segmentation of live
rat hepatocytes. Testing of the algorithm on 1350 fluorescent images showed >
90% sensitivity and > 95% specificity of detecting and segemtation live and in-
focus hepatocytes. NADH and rhodamine flourescence of individual cells was
sensitive to oxidative substrate presence and protonofore FCCP treatment.

@iryopecrieHTHa MIKPOCKOMISl € BaXXJIMBHM METOIOM JUIS JOCIHIIKSHHS
*uBHX KiIiTHH. OpHiero 13 mpoOneM, sSKy HEOOXiIHO BHpINIyBaTH JuIst
TIPOBEICHHS JETalli30BaHOTO aHalidy (uIyopecueHmii € cerMeHTarlisl KIiTHH.
J1st IbOTO BUKOPUCTOBYIOTH SIK PyUHY, TaK i aBTOMAaTH4YHY cerMeHTanito. OaHak
3Ba)KAlOUM Ha CHOTOIHINIHI 00’eMu iHOoOpMarii, SKi HEOOXIHO aHaNi3yBaTH,
py4Ha CeTMEHTalis € HaATO TPYIOEMKOIO. ABTOMAaTH4YHI )X METOIH € YacTo
HEJIOCTaTHhO YYTJIMBHMH I TOYHUMH. TOMYy METOIO IBOTO JOCIIKEHHS Oyi0
CTBOPHUTH ITaHIUIAlH JUIS aBTOMAaTHYHOI CErMEHTAIli] 130JIbOBaHNX TEMaTOLMTIB
JUISl BUMIPIOBAaHHS 1X (IyOpecIeHIIii.

lemaronmtn niypiB i3omoBanu 3a merogoM Ceriena. dmyopecleHio
HAJIH, mpormifiit Homumy Ta HOTSHIIa Ty TIIMBOTO MITOXOHAPIaTEHOTO OapBHHUKA
pomamin-123 nmocmijukyBanm 3a jpormomMororo Mikpockorma Olympus 1X73 3
¢myopecuenTHoio kamepoto DP-74. [Iporpamunii maiinnaiin Oyiro HaKCcaHoO SIK
Makpoc JuIs MporpamMHOro makery Imagel, 3a 1OmoMoOroo SKoro i MpoBOAWIN
aHaii3 ¢ororpadii.

TectyBanHs mporpamHoro mairuraiiny ©Ha 1350 dmyopecteHTHHX
¢dororpadisx i30bOBAHUX TEMATOIMTIB. Byll0 BCTAaHOBJIEHO, IO aNTOPUTM
3naHTHH ineHTHdiKyBaTH 1 cermMeHTyBatd > 90 % KIITHH SIK OKpeMi 00’€KTH,
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a > 95% KIiTHHY, 10 3HAXOAATHCS HE Y (POKYCl aNropuT™M yCHIIIHO BiIKHAAAB.
AJNTOpUTM TakoK He BPaxoBYBaB 3arnOii KiiTHHU (3adapOoBaHi mporrimin
Homunom). Ilicns anamizy BcTaHoBieHo, 1o (uiyopecueHuis sk HAJIH,
TaK i pomamiH-123 y >KMBHMX KIITHHaX CyTTE€BO 3HI)KyBaJlach 3a JIOAaBaHHS
nporoHopopa FCCP, a Ttakox 3amexana BiJ NPUCYTHOCTI Yy CEpeNOBHILI
cyOCTpariB OKMCHEHHs IipyBaTy Ta MOHOMeTHWICykKuumHaty. OTiKe, CTBOpEHe
OpOTpPaMHE PIIICHHS A€ MOMJIMBICTh IIBHAKO 1 TOYHO aHAJI3yBaTH PIBCHb
(ryopecueHLii )KUBUX KIIITHH.

Cunopos C.
T'EMATOJIOI'TYHI 3MIHU TTPU TEJIbBMIHTO3AX V COBAK TA KOTIB
3anopizvkuil HayionanbHull yHigepcumem
eyn. loeona 62, m. 3anopisxcocs, 69061, Yrpaina
e-mail: sidok1201@gmail.com

Sydorov S. HEMATOLOGICAL CHANGES IN HELMINTHIASIS IN
DOGS AND CATS. Helminthiasis remains one of the most common health prob-
lems of domestic animals throughout the world (Charles H. King, 2019). These
parasitic infections cause serious diseases in dogs and cats, including digestive
disorders, anemia, emaciation and other pathologies (Dovhiy Y., at all, 2018).
However, in addition to local clinical symptoms, helminthiasis can also affect the
blood and general health of animals. A general blood test is one of the main meth-
ods of diagnosis and assessment of the state of health in dogs and cats. Changes
in hematological indicators, such as the level of hemoglobin, erythrocytes, leu-
kocytes and others, can be important indicators of pathological processes, in-
cluding parasitic infections.

JocmimkeHns mpoBoxwiioch Ha 0a3i BeTepuHApHOI JikapHi «BeTrCBiT».
Byno npoanainizoBaHo KJIIHIYHUI aHaIi3 KpoBi XaTHIX TBapuH ( n = 20, 15 cobdak
Ta 5 KOTIB), TOCToAapi KOTpHX 3BepHYIHCh BoceHH 2023 p. 10 BeTepHHApPHOI
JIiKapHi 31 cKapramMy Ha anaTHYHICTh, 3HHKEHHUH alleTHT, BiICTAaBaHHS Y PO3BUTKY
Ta pigKy Aedekariro 3 rembMiHTaMu. Ha omisii, Jlikap BeTepuHAPHOI MEIUIITHA
BCTAHOBJIIOBAB: AHEMIYHWHA KONIp CIIM30BHX OOOJOHOK, OONICHHUU JKUBIT,
3HIKEHHH Typrop WKipH. JlocmipkeHHs KIITHIYHOTO aHalli3y KpOBi IPOBOIIIOCH
Ha aBTOMaTW4YHOMY TemaronoriyHomy anamizaropi MicroCC-20Plus 3
TU(EepPEHITIFOBAHHAM JICHKOIUTIB 32 3-MH CYOIONYIAIIIME Ta MOOYI0BOIO 3-X
ricrorpaM. KimiTHHE KpOBi NOCTI/DKYBaJIMCh 32 TaKMMH IMoOKasHHUKaMu: WBC,
LYM#, MID#, GRA#, LYM%, MID%, GRA%, RBC, HGB, MCHC, MCH,
MCV, RDW-CV, RDW-SD, HCT, PLT, MPV, PDW, PCT, P-LCR.

Byno BCTaHOBIEHO MJOCTOBIpHE 3HIDKEHHS BiJ] HOPMH ITOKAa3HHUKIB
KIJIBKICHOTO Ta SIKICHOTO CTaHy EpHTpOLHMTIBKpOBi, a came RBC Ha 26.2%,
HGB na 32.1%, MCHC na 17%, MCH =a 9,8%, RDW-SD Ha 15.4% Ta HCT
Ha 11.3% Ane taki moka3Huk, sk MCV Ta RDW-CV He Manu 10CTOBIpHHX Ta
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3aJeXHUX 3MiH. Taki pe3yabraTu MOXXYTh OyTH HACIiIKOM BIUTMBY METaOOMITIB
reJbMIHTIB Ha OpraHi3M TBapHHH 1 HACIiJKOM aJliMEHTapHOI aHeMii, uyepe3
3HIDKCHUH alleTHT Ta Jiapero.

Byrno nocmikeHo iMyHHY BiIIOBI b OpraHi3My Ha Iapa3uTapHy iH(EeKLilo,
3 nocroBipHuM 30inbuieHHsIM WBC Ha 31.2%, 3a paxyHok 30inbmenHs GRA# na
15.8% Ta 3umxenHsM LYM# Ha 7.2% 31 30epexenusm MID# B Mexax HOpMH.
3MiHu BigHocHOI JedikonurapHoi dopmynmu (LYM%, MID%, GRA%) Oymun
BIITIOBIHI 10 aOCONMIOTHUX 3HaueHb. 110 BiAMOBiIae BUPAKCHOMY 3alaIbHOMY
IpoLecy B OpraHi3Mi TBapUHH.

Takox Oymna moMmiueHa TEHICHIIS OO 3HIDKCHHS 3arajbHOI KiJIBKOCTI
TPOMOOIIMTIB Ta TPOMOOLUTOKPUTY, 0€3 BUpPAKEHOI 3MiHH PO3PaxyHKOBUX
MOKa3HUKIB TPOMOOIHTIB, ajJie B MEXKaX HOPMHU.

Pesynbraru  fOCHiJKEHHS IOKa3ylOTh, ULIO BHSBJICHHS Ta aHali3
reMaroJIOTiYHUX 3MiH NPH TEJbMIHTO3aX H03BOJISE HE TUIBKM OLIBII TOYHO
JIarHOCTYBAaTH 3aXBOPIOBAHHS, aJie i BU3HAYNUTH HOTO TSDKKICTH Ta MporHos. Le
Ba)KJIMBO [UIsl BUOOPY HAMO1IbII €(heKTUBHUX METO/IIB JTIKYBaHHS Ta 3a1100iraHHs
MOAAJIBLINM YCKJIQIHEHHSIM Y IOMAaIIHIX BUXOBAHIIIB.

OTpuMaHi pe3ynbTaTH HAarojolIyIOTh Ha BaKJIMBOCTI ITPOBEICHHS
PEryJISIpHUX OOCTEKEHb Ta 3aralbHOTO aHaJi3y KPOBi y CO0AaK 1 KIllIOK.

TopoBuk-/Ipvrosa A., Haimsaiiko Jl.
IMIOMETPA V COBAK
Cxionoykpaincokutl HayionanoHuil yuigepcumem im. B./lans
eyn. loanna Ilaena, 17, m. Kuis, 01042
e-mail: torovikdrugovaa@gmail.com
Torovyk-Druhova A., Nalyvayko L. PYOMETRA IN DOGS. Pyometra

is a hormone-induced disease, characterized by the filling of the uterine cavity with pu-
rulent exudate, and one of the most common diseases of the reproductive tract in dogs.
An ovariohysterectomy was performed on a 12-year-old animal. During the operation,
the ovaries and uterus filled with pus were removed. Antibiotic therapy was carried out:
intramuscular ceftriaxone and 0.5% metronidazole solution intravenously, with a total
course of 10 days. After 3 weeks, the animal recovered, all indicators were within the
physiological norm.

[TiomeTpa — 11e TOpMOH-1H/IyKOBaHEe 3aXBOPIOBAHHS, 1110 XapaKTEPU3y€EThCS
3allOBHEHHSIM TOPOXKHMHM MarKd THIHHMM eKCyZatoM 1  0OyMOBIIO€E
PO3BHTOK IHIIMX CHUCTEMHHX 3aXBOPIOBaHb. 3aXBOPIOBAHHS € OJIHHM 3
HalpO3MOBCIO/DKEHIIINX 3aXBOPIOBaHb PENPONYKTUBHOTO TPAKTy y cobak
1 cknamae Ourbnre 40% Bil OCHOBHHMX MATONOTIH PENpOAYKTHBHOI CHCTEMH
tBapuH (Brmacenko B., Ta iH., 2006). [ToTparissHHS BETUKO1 KITBKOCTI OaKTepiit 3
IIIXBU B MaTKY ITiJ] 9ac TIYKH 3/1aTHE BUKJIMKATH 3anajieHHs. TOKCHHU (IPOAyKTH
KUTTESIIBHOCTI OaKTepii) MOTPAIUISAIOTh Y KPOB, Malo4y raryOHHUi BIUIMB Ha
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poOOTYy BHYTPIIIIHIX OpraHiB, 10 MPU3BOIUTH J0 3arudei TBapuHH (S1010HChKUi
B. ra in., 2008).

Mara po0oTH — IPOBECTH OBapiOTICTEPEKTOMIIO cobarli (Cyka) mopoau
maprei, kinuka €Ba, BikoM 12 pokiB, 0 MOCTYITMIIA Y BETEPHAHPHY KITIHIKY.

Marepiaan Ta Mmetomu: Cobaka 3a CBOE XXHUTTS HE HapoKyBasa, 1HOMI
npuiiMana TOpMOHAJbHI JikH. TBapuHi Oyna TpoBeneHa MOBHA JiarHOCTHKA!
3arajlbHUil KIIHIYHUKA OIVISA, LMTOJOTIYHE JOCIIKEHHS IIXBOBUX MAas3KiB,
3araibHUi Ta OioXiMiduHWI aHami3u KpoBi, Y3J] pemnpomyKTHBHOI CHCTEMH,
nepenonepariiiine Y3/ cepus ta peatrenorpadis uepeBHoi mopokauHH. [Ticns
OTpPHMAaHH BCiX pe3yJbTaTiB, TBAPHHA OyJia HallpaBJiIcHa Ha YPIeHTHE XipypridHe
BTPYYaHHS — OBapiOTiCTEPEKTOMIIO.

Pe3yabraTu. Y TBapuHH OyB 3HIDKCHUI alleTHT, BUPAXKEHA MO TUIICIS 1, SIK
HACII 0K, BUPAXKEHA MOJIypis, araris, TimepTepMis, a TAKOX CIa0KIiCTh Ta30BUX
KiHIiBoK. Crioyatky co0aky BBEJIM B HAapKOTHYHHUN CTaH, BUKOPHCTOBYIOUH
TaKi mpenapaTH, sK: OyTOMIZOp, TENa30J, IESKCIOMITOpP, MPOrnodoI, T0AaTKOBO
3aCTOCOBYBaJIM 1H(IIBTpauiliHy aHecTe3io 3 JijokaiHoM. TBapuHi mpoenu
KaTeTepu3alilo BeHH (BCTAaHOBWJIM JIBa BHYTPILNIHBOBEHHI KaTeTepu Ha TpyaHi
KIHIIIBKW), BUCTPUTIIA IIEPCTh B 00JACTi KUBOTA Ta 00podmimm 3% po3drmHOM
ony mns nesingexuii. TBapura Oyma MiAKITIOUEHa OO KapAiOMOHITOPY JUIS
(ikcarmii piBHS caTypailii, my’abcy Ta THCKY. llicns iHTyOamii i miArOTOBICHHHAS
orepaniifHoOro Mo Oylo 3AiCHEHO po3pi3 Mo Oiiif JMiHii )KUBOTA - BiJ MyIKa
0O OCTaHHBOTO COCKa — 1 TPOBEAEHA OBAPIOTICTEPEKTOMII0 3 BHUIANCHHIM
A€YHHUKIB 1 MaTkd, ska Oyna 3almoBHEHa THOeM. Bupanena marka Baxmia
4,5 xr. Omepauis TpuBana 2 romunu. llicis oBapiorictepekroMii cobarri
NPU3HAYMIN aHTIOI0THKOTEparito: 11eTPiakcOH BHYTPILIHEOM SI3€BO Ta PO34YHUH
MeTpoHiga30iy 0,5% BHYTPIIIHBOBESHHO KPAIeNIbHO, 3arajJbHIUM KypcoM 10 aHiB.
A TakoX Kypc HECTEpOiTHHMX IMpOTH3amajlbHUX TpenapariB — «I[IpeBikokc» —
S nmHIB sl KOHTPOJIIO PiBHSL OO0 B IicisionepauniiHuil Nepiof y TBapHHU
(Xapenka M. Ta iH., 2011). Ilicns mpoBeneHHS ONEPAaTHBHOTO BTPYYaHHS
mpoinuIo 3 THXXKHI — TBapHHA NOYyBae cebe oOpe: cTablIbHUIA aleTuT, iypes,
nedexarisi, BCi MOKa3HUKU KPOBI MPUHAIILUTA B MEXKi HOPMHU.

®enpkie M."?, Bopkanny JI.2, Muxaaenuu O.!, Cenis X.!

TOHYC ABTOHOMHOI HEPBOBOI CUCTEMU I11]1
YAC BUKOHAHHS CKJIAJJHUX 30POBO-MOTOPHUX PEAKHH7I
OCOBAMU 3 PI3HMM PIBHEM TPEHOBAHOCTI

1 - JIvsiscokuti HayionanbHuil yHieepcumem imeni leana @panka

eyn. I pyuescorozo, 4, m. JIvsis, 79005, Vrpaina
2 - JIvgi6coruii Oepocasruil yHigepcumem @izuynoi Kynomypu imeni leana bobepcvkozo
eyn. Kocmiwowka, 11, m. Jlveis, 79007, Yrpaina
e-mail: maria.fedkiv@lnu.edu.ua

Fedkiv M., Vovkanych L., Mykhalenych O., Seniv Kh. TONE OF THE
AUTONOMIC NERVOUS SYSTEM DURING THE PERFORMANCE OF
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COMPLEX VISUAL-MOTOR REACTIONS BY PERSONS WITH DIFFER-
ENT LEVELS OF TRAINING. Changes in the tone of the autonomic nervous
system during complex visual-motor reactions were studied. There were two ex-
perimental groups - trained students (karate athletes) and untrained students.Our
HRYV analysis showed a higher level of activity of the parasympathetic part of
the ANS in trained individuals and rapid changes in the tone of the ANS during
complex visual-motor reactions.

JloBroTpuBana pyxoBa IisNTBHICTH cIipuse (OPMYBaHHIO alarTalliifHIX
epeOyI0B HI3KU CUCTEM OPTaHi3MYy, Y peryIIOBaHHI SKUX BAXKIIUBY POJIb Bifirpae
aBronomHa HepBoBa cucteMa (AHC) (Illymkoscbka, 2023). Tonyc AHC moqunu
MOXKHAa ONHCaTH Ha OCHOBI ITOKAa3HWKIB BapiaOeNBHOCTI CEPIEBOTO PHUTMY
(BCP). Ananiz BCP no3Bonsie oxapakTepu3yBaTH aKTHBHICTb CHMITATHYHOTO
Ta mapacuMnarugHoro BimnuniB AHC, pomp pi3HEX KaHaliB peryismii,
oo BimoOpakae OCOONHMBOCTI CTpec-peakiii OpraHi3My Ha HaBaHTaKCHHS
(BoBkanuy, 2013).

Bymun cdopmosani nBi mocmigHi rpymum. Hdo rpymu TpeHoBaHuX (T)
HaJIeXaJu 26 CIIOPTCMEHIB-KapaTHCTIB, BUCOKOI CHOPTUBHOI KBamidikaii (cTax
3aHATH MOHAN 5 p.). o rpymu HerpeHoBanux (HT) mamexamu 12 cTyneHTIB,
0 HE BHUKOHYBaIM (Ii3MUHMX HaBaHTaXeHb perymspHo. llokasuukn BCP
peecTpyBaJIi 3 BUKOPHCTaHHSIM MOHITOpIB cepreBoro putMmy «Polar 800 RS».
AmHani3 IaHMX NPOBOAMIM HporpaMHuM 3abesnedeHHsM «Polar Pro Trainer
5.40.172». PutmMorpamy peecTpyBajH y CTaHi BiTHOCHOTO CIIOKOIO (5 XB., CHIsTUe
TIOJIO’KEHHS), @ TAKOX I/l YaC BUKOHAHHS JOCIIIKYBaHUMH CKJIaIHOI 30pOBO-
MOTOpHOI peakmii BuOOpy (xomruiekc «JliarHocT-1», PB2-3) 31 3BOpOTHIM
3B’S13KOM Ta 13 301IBIIEHHSIM KUTBKOCTI noxpasHukis (60, 90, 120). Busnauann
ocHosHi ctaructiuti (HR, SDNN, RMSSD, pNN50) Ta meminiitai (SD1, SD2)
nokazuuku BCP. [lani anamniszyBanu 3a gonomoroto mporpam «MS Excel 2010»
ta «Origin 2018». HopManbHIiCTh po3moniTy OLIHIOBAIM Ha OCHOBI KPHUTEPIiIO
[amipo-Binka, BIDIMB eKCIIEPIMEHTATBHUX YHHHUKIB — HA OCHOBI t-KPHTEPIiO
Creronenra Ta ANOVA.

Bcranosnero, mo y cradi crokoro mokasauku SDNN, RMSSD, pNNS50,
SD2 y rpymi T 6ymu Ha 21-52% Bumumu nopisasHO 3 rpynoto HT (p < 0,05).
VY rpymi T Oyno BaiBivi Oinble BaroToHikiB, HiX y rpymi HT, Ta ve Oyno oci6 3
BHpaKeHOIO cuMnatukoToHiew. Jari ANOVA BKa3yroOTh, IO MICHXOEMOLiHHIHA
crpec nix yac BukoHanus PB2-3 ukimkas 3mian SDNN, RMSSD, SD2 y rpynax
T ta HT, a takoxx pNN50 y rpymi T (p < 0,05). 3MiHM BKa3yIOTh Ha HiABUILCHHS
ToHYyCy cummarnaHoro Binminy AHC, mpore BoHM MaloTh cBOi 0COOIMBOCTI Y
rpynax T ra HT. 3okpema, mix gac PB2-3, y rpymi T criocTepiranocs 36imbmeHHs
YCC na 8%, ta 3umxenna SDNN nHa 38%, RMSSD — na 25%, pNN50 — Ha 23%,
ta SD2 — Ha 41% (p < 0,05). Ilix gac nporo tecty B rpyni HT migBuimeHHS
YCC He nmocsarano CTaTHCTMYHO 3HAYUMOTO DiBHS, JOCTOBIPHHM Oyio juiie
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3umkeHHss SDNN ta SD2 —Ha 13% 1a 30% (p <0,05). ITpu 3611b11eHHI KiTBKOCTI
nozpasHuKis (mpobu PB2-3  ta PB2-3, ) 30epiraeTbcs TeHAEHIisA 10 301bIIEHHS
TOHyCY cumnarnyHoro Biguity AHC y4yacHUKIB JOCHIPKEHHS y TIOPIiBHSHHI 31
crniokoeM. Boanovac 3minu nokaszuukie BCP y rpyni T meH Bupaxeni, a ixHi
a0COJTIOTHI 3HAYCHHS BKA3yIOTh HAa MCHIIY aKTUBAI[IF0 CHMITATHYHOTO BiJILTY
AHC nopiBusiHo 3 rpynoro HT.

Bukonanuit Hamu anania BCP BusBUB BuUIMI piBeHb AaKTHBHOCTI
napacumnarnyHoro Binainy AHC y TpeHOBaHuX 0Ci0 Ta IBULII 3MIHH TOHYCY
AHC nix yac BUKOHaHHS CKJIaJHUX 30POBO-MOTOPHHUX PEaKIIii.

Dyrepko B., buukosa C.

OCOBJIMBOCTI ITOIIMPEHHS 3AXBOPIOBAHDB JIBAHA JISITUIIAJIOL
KHWIIKU 3AJIEXXHO BIJI BIKY TA CTATI ITALIIEHTIB
Jlvsiscokutl nayionanvHuil ynigepcumem imeni leana Opanka
syn. I pywescokozo, 4 m. Jlvsis, 79005, Ykpaina
e-mail: viktoria. futerko14@gmail.com

Futerko V., Bychkova S. FEATURES OF THE PREVALENCE OF DIS-
EASES OF THE DUODENUM DEPENDING ON THE AGE AND SEX OF
THE PATIENTS. Diseases of the duodenum are widespread among population.
The aim of the work was to investigate the prevalence of duodenitis, acute ero-
sion and duodenal ulcer depending on the age and gender of the patients. It was
established that diseases of the duodenum occur more often in men than in wom-
en. The incidence of duodenitis depends on age: the older patients are, the more
often they get sick. However, ulcers and erosions of the duodenum occur most
often in young people aged 31-40 years.

3axBOPIOBaHHS ABaHA/ISITUIIAIION KUIIIKHY € OJJHIEI0 3 HAHOLIBIIT aKTyaJIbHIX
mpoOiiem ractpoenTeponorii. Lle mos’s3aHo 3 IX BUCOKOIO PO3MOBCIOIKEHHICTIO
(10-15% Bcvoro mopocioro HaceneHHs). Haifuacrimme 3axBOproBaHHS
JBAHAISTATIANO] KUIIKA JiarHOCTYIOTBCS Y YOJOBIKIB 1 Yy JKiHOK Y BiIll Bix
30 mo 50 pokiB. MeTor0 po6oTH OyJ10 TOCIIAUTH MOMIMPEHICTH 3aXBOPIOBAHb
JIBaHAITANANIOI KUIIKK (JyOJeHITY, TOCTPOi epo3ii Ta BHPa3KoBOi XBOpPOOM
JBAHAIITATIANO] KUIIKW) 3aJISKHO B BIKY Ta CTaTi MAaIli€eHTiB. BuBuanm
CTaTUCTHYHI NaHi JIbBIBCHKOTO JAiarHOCTHYHOTO ICHTPY 3a I’ ITUPIYHUH 1epion
nporsirom 2013-2018 pp. Beporo Oymo mpoanamizoBano 14712 Bumanxis
3aXBOPIOBAHb JBAHAIISTUIIATIO] KHIIKH.

BcranoBneHo, 110 3aXBOPIOBAHHS JIBAHAALSTHIIAIO! KUIIKK Y YOJIOBIKIB
TPAIUISUINCh JIOCTOBIPHO dYacTime HiX Yy XiHOK Ha 24% (P<0,05 n=8502).
3a pocmipKyBaHMM Tepiof  HaAMOUIbIIA KUTBKICTH XBOPHX Ha IYOJICHIT
criocTepirajacs cepei TMaiieHTiB BikoM 3a 60 pokiB Ta cranoBuia 21%
(P<0,05%; n=663), a Haiimenmia — mo 20 pokiB i cranoBmia 6% (P<0,05;
n=187) Bix 3arambHOI KINIBKOCTI IyOnieHITiB. BusBieHo, 1o rocrpa eposis
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JIBAHAISITUITIANO] KMIIIKA HAWYACTIIIIE CIIOCTepiraiacs y maiienTiB Bikom 31-40
poxiB i cranouia 20% (P<0,05; n=1688) i pinko Tparisiack y namieHTis 10 20
pokiB — 5% (P<0,05; n=418) Bix ycix BUNaaKiB epo3iil 1BaHaALATHIIAIO KHIIKH.
[IpoananizoBaHo, 1110 BUPA3KOBY XBOPOOY ABaHAIISITUIIANIO! KUIIIKK HaifuacTimie
BUSBJISUIH y TanieHTiB BikoM 31-40 pokis 21% (P<0,05; n=1025), a HaiimeHIIe —
y nauieHTiB go 20 pokiB 5% (P<0,05; n=246). Orxe, nanientu BikoM j0 20
POKIB € y HaliMEHIIIi# 30HI PU3UKY.

BcraHoBieHO, 110 XBOPOOU BaHAMIATHIIATIO! KUIIKH YacTilie TypOyOTh
YOJIOBIKIB. 3aXBOPIOBAHICTh Ha IYOJACHIT Ma€ BIKOBY 3aJISKHICTh: YUM CTapIii
Malie€HTH, THM YacTiie XBopitoTb. OfHAK BUPa3Ky Ta epo3il JBaHaalTHIAIION
KHIIKA TPAIUISIOTBCS HaiiuacTimie B 0ci6 mojomoro Biky 31-40 p., mpo €
HaKOUIBII Tpane3aTHOO rPYIIOL0 HaceneHHs. Ha 0cHOBI HalIoro aHasiizy MoXHa
PEKOMEHIyBaTH JOTPHUMAaHHS PEKUMY 3A0POBOTO XapyyBaHHsS, OOMEKEHHIO
QJIKOTOJII0 Ta NaJliHHS, YHUKAaTH CTpPecy Uil 3amo0iraHHs PO3BUTKY XBOPOO
JIBAHAISITUITIAIO] KUIIKA OCOOIHMBO ISt OCI0, 1110 HAJIEXKATh JI0 TPYI PU3HKY.

[Ilup6a 1., buukosa C.
BIKOBI TA TEHAEPHI OCOBJIMBOCTI ITOIIMPEHH S
3AXBOPIOBAHbL IIJTYHKA
Jlvsiscokutl nayionanvHuil ynieepcumem imeni leana Opanka
eyn. I pywescokoeo, 4 m. Jlveis, 79005, Yrpaina
e-mail: iryna.shchyrball 02@gmail.com

Shchyrba 1., Bychkova S. AGE AND GENDER FEATURES OF THE
STOMACH DISEASES PREVALENCE. On today’s date, an increasing number
of people suffer from diseases that arise in the gastrointestinal tract. The aim of
the work was to analyze the age and gender distribution of patients with stomach
diseases in order to establish which population groups most often suffer from
stomach diseases. We observed women suffer from stomach diseases more often
than men. It has been established that the peak of morbidity occurs in the age
group over 60 years, and that most stomach diseases have an age dependency:
the older the age, the more likely the disease is to occur. However, impy stomach
diseases, for example gastritis, have a different age distribution not related to age
but rather to the patient’s lifestyle.

XBOPOOH IUTYHKOBO-KHIIIKOBOTO TPAKTY 3aHMaTHMYTh OJTHE 3 IOMIHYIOUHX
MiCIIb Y CTPYKTypi 3aXBOPIOBAHOCTI HACEIEHHS MOpsH i3 CepleBO-CYIHMHHOIO
narosoriero. Hailyacrime marieHTH ckapKaTbcs Ha IMPOOIEMH 3 IUTYHKOM.
Meroto Hamoi poOotu Oyno IpoaHaNi3yBaTH IIOIIMPEHICTh 3aXBOPIOBAHb
IITyHKa Ha OCHOBI CTaTUCTUYHHX AaHUX JIBBIBCHKOTO NiarHOCTHYHOTO LIEHTPY
JUISL TOTO, 1100 BU3HAYUTH TPYNH PU3UKY.

Haiwacrimumn xBopobamu muryHka 3a mnepion 2013-2018 pp. y
JIpBiIBCHKOMY JIarHOCTHYHOMY IIEHTpI OyiM eposis nuryHka — 16 594 Bumankw,
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ractputT — 12956 Bunaaku, XpoHIYHIH TOBEpXHEBUi racTput — 8459 Bunaaku ta
BUpa3Ky 0e3 kpoBoTeui — 1484 Bunajxu. BcraHOBIEHO, 10 KIHKH CTATHCTHYHO
JOCTOBIPHO XBOPIIOTH YacTime xBopoOamu nutyHka (22603 Bunanmku), aHix y
yonoBiku (17759 Bunaaku). [IpoananiyBaBuM BiK Malli€HTIB, MU BCTAaHOBHJIH,
110 HaliMeHIlIe XBOPiloTh nauieHT a0 20 p. HactynHa BikoBa rpyma naui€eHTiB
BikoM 21-30 p. Mae qOCTOBIpHO Oijbllic 3aXBOPIOBaHb IIIyHKA Ha 56% (p >
0,5; n=40441). VY nauienriB Bikom 31-40 p. ta 41-50 p. 3axBOpIOBaHICTh
TpPUMaEThCs MPUOIU3HO HA OTHOMY piBHI. Hali0Oinblia KiNbKiCTh 3aXBOPIOBaHb
CIIOCTEPIraeThCsl y TPYIH MAIiEeHTIB BikoM 3a 60 p. BiiblIicTh 3aXBOPHOBaHb
IITYHKa MalOTh BIKOBY 3aJISKHICTh: YMM CTaplUIMid BIK, THM YacTilIOK €
HMoBIpHICTH TOsIBH XBopoOu. [Tpore, okpemi XBOpoOW IIUTyHKa MarOTh 1HIIHNA
BIKOBHU DO3MOILI, IO HE IMOB’S3aHUN i3 BIiKOM. 30Kpema 00paxoBaHO, IO
XPOHIYHUI NOBEPXHEBH TacTPHUT 3yCTpivyaBcs Haituacrie y moneid 21-30 p.
ta 31-40 p. OTxe, 1i XBOPOOH MAIOTh 3B’SI30K 13 CIIOCOOOM KHTTS IMalli€HTa, a
HE HOro BIKOM.

TakuM uyMHOM, MM 3’sCyBaJid, 1[0 XBOpOOM MUTyHKAa Haifuacriiie
ypaXKaroTh KIiHOK. 3 BIKOM 3pOCTa€ HMOBIPHICTh PO3BUTKY XBOPOO HUIyHKA.
[Ipore € okpemi 3aXBOpIOBaHHS, L0 MAIOTh IHIIWI BIKOBHH PO3MOMiN, SKHA
HE IMOB’S3aHMH 3 BIKOM, a 3 IHIIMMHU YMHHUKAMM — HANPHUKIAI: CTUIb KHUTTA,
NaJTiHHS, HECBOEYACHE XapUyBaHHs, 3JIOBKUBAHHS HE3I0POBOIO DKEI0, EMOIIiiHI
HepeHanpyXeHHs, crpec. ToMy Ba)IIMBO NMPOBOAMUTH MPOCBITHUIIBKY POOOTY
cepell THUX TpYIl HAceleHHs, SIKi € y Tpylax PH3HMKy 3 METOI0 30epe:KeHHS
3J10pOB’sl.

103BaK M.

BIUIVMB IUHKY LHUTPATY, CEJIEHY HUTPATY, TEPMAHIIO
LIUTPATY HA MOP®OJIOT THHI TTIOKA3HHWKHM KPOBI KPOJIIB
3A [Ii TEIUJIOBOI'O CTPECY
Incmumym 6ionoeii meapun HAAH
eyn. B. Cmyca, 38, Jlvsie 79034, Yxpaina
e-mail: maruk7991@gmail.com
Yuzviak M. EFFECT OF ZINC CITRATE, SELENIUM CITRATE,
GERMANIUM CITRATE ON MORPHOLOGICAL PARAMETERS OF RAB-
BIT BLOOD UNDER HEAT STRESS. The aim of the study was to investigate
changes in blood cells of rabbits after weaning by drinking zinc citrate, selenium
citrate and germanium citrate under conditions of heat stress.

BruB migBHUIIEeHNX TEMITEpaTyp JOBKIUIS CIPHYUHSE 3HAYHI eKOHOMIYHI
30MTKH y TBapWHHHUITBI, 30KpeMa y KpomiBHHUUTBI. [lis TeruoBoro crpecy
HETaTUBHO BIUIMBAE HAa 3JI0POB’S KPOJIB, 3MIHIOE aKTHBHICTh IMYHHOI Ta
PeNpOnyKTUBHOT (DYHKIIIH, MPUTHIYYE €HIOKPUHHY PETYJMiIo Ta PiCT IXHHOTO
oprauizamy (Liang et al., 2022). V xwuBIeHHI TBapUH MIMPOKO BUKOPHUCTOBYIOTh
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OpraHiyHi CIOJYKH MIKpPOGJIEMEHTIB, SKi XapaKTepU3YIOThCS BHCOKOIO
010I0CTYIHICTIO, KaTaIITHYHUMHU W a7cOpOLIHHUME BIACTUBOCTSIMHU, MEHIIOIO
TOKCHYHICTIO Ta O3UTHBHO BIUIMBAIOTh Ha 3HMKEHHsI HETATHBHOT J1ii TEIJIOBOTO
crpecy (El-Ratel et al., 2023). BukopucranHs LUTpaTiB MIKPOEJIEMEHTIB y
paIliOHHI TBapHH NMPH HU3BKHX J03aX € e(EKTHBHIIINM, HDXK IXHI 1HII coJi
(Konkol et al., 2018).

Mera poboTu monsrana y IOCTIDKEHHI IapaMeTpiB KIITHH KpOBI
KPOJIB MICJIS BiJUTyYCHHsI 32 BUIIOIOBAHHS IIMHKY LUTPATy, CEJICHY IUTPATy Ta
TepMaHil0 UTPATy B YMOBAX TEIIOBOTO CTpecy. EKcriepuMeHTH NpOBOJUIHCS
Ha MOJIOJHSKY KpOJiB-aHAJIOTiB mopoau TepMoHchka Oima y mepion 3 35 mo
78-n060Boro Biky. Briponosx mocnijkeHHs y npuMinieHHi 3 12 1o 16 roguan
(voTHpH rofuHH Ha 100Y), 33 IOTIOMOT OO €JIEKTPUYHUX PETYIILOBAaHHUX HArPiBayiB,
i IBHIIYBATH TeMIeparypy AoBkimis Big 28,9 mo 30 °C. Mexi TemmeparypHux
rpaHyb JUIS KPOJMKIB BHU3HA4Yal M 3 BpaxyBaHHSAM IHJEKCY TeMIlepaTrypu Ta
BojiorocTi. TBapuH mms mociimkeHHs (GopMmyBanu y rpymu 1o 6 TBapuH (3
camui, 3 camuui), cepenuporo macoro Tina 1200+50 r. KposiB KoHTposbHOT
IpynHy yTPUMYBajJd Ha OCHOBHOMY palliOHI 31 3roJOBYBaHHS CTaHIAPTHOTO
30aJ1aHCOBaHOTO IPaHyJILOBAaHOTO KOMOIKOpMY 1 Boau 0e3 ooMexxenHs. Kpomi 1,
111 111 mocimHUX TPyN CIOXKHUBAIH, 30aJJaHCOBAaHUIN I'PaHyIbOBAHUH KOMOIKOPM,
TaK SIK 1 KOHTPOJbHA, MPOTE MPOTATOM NOOM 3 BOAOK OTPUMYBAJIN LUTPATH
MikpoeneMeHTiB. | rpyna — nuHKy uutpar — 60 Mr Zn/n abo 12 Mr Zn/kr macu
tina; Il rpyma — ceneny urpar — 300 Mkr Se/n abo 60 mMkr Se/kr macu tina; 111
rpyna — repmasito uurpar — 62,5 mxr Ge/n ado 12,5 mxr Ge/kr macu Ttina. Kpos
JUTS IOCHIKEeHHS BigOupanu Ha 14 100y miaroroB4oro mnepioxy ta 14 i 29 nody
JIOCIIITHOTO TIEPIOy.

BunoroBaHHS KpoJsiM MICNsl BiZUTydeHHsI LMHKY LUTPATy IOM SKIINJIO
HETaTHBHY JIi10 TEMIOBOTO CTPECY, 1110 MO3HAYMIIOCS Y iXHIH KPOBI BUIIUM piBHEM
Kinpkocti eputpountiB (p<0,05), koHueHTpauii remornodiny (p<0,01-0,001),
remarokputHoi Benuuuau (p<0,01), moHonwmtiB (p<0,05-0,01) Ta 3HMKEHHAM
piBHs abOcomtorHoro Bwmicty Jimdormtie  (p<0,05—0,01) 1 neiikouuTis
(p<0,05) Bopomosx 29 mi0 mocmimKeHHS. 3aCTOCYBaHHS y pallioHI TBapHH
CelieHy IMTPaTy NPU3BENIO 10 3HIKCHHS HEraTHBHOTO BIUIMBY ITiJABUIIEHHX
TeMIieparyp, L0 BigoOpaswiocs 3MiHOKO MOPQOJOTIYHHX TapaMeTpiB
KpoBi, a came miiBUINUBCS BMICT epurporutiB (p<0,05-0,01), remornoGiny
(p<0,01-0,001), remarokputHoro mokasuuka (p<0,01), monouutie (p<0,05),
cepeaHboro 06’ emy TpomooruTiB (p<0,05) Ta 3HMIKCHHS KIJIBKOCTI TPOMOOIIMTIB
(p<0,05) Ha 29 100y i aeiikouuTis (p<0,05—0,01) Ta mimdporwmris (p<0,05-0,01)
BIPOAOBK €KCriepuMeHTy. JlonaBaHHs O BOIY FEpPMaHil0 [IUTPATY JENI0 MEHILE
BIUIMHYJIO Ha KIITHHH KPOBI KPOJiB MOPIBHSHO 3 BUKOPUCTAHUMHU LUTPAaTaMu
MIKpOEJIEMEHTIB, OJHAK 3 MiJBHLICHHSIM BMIcTy epurpouutiB (p<0,05) #
rematokputy (p<0,05) Ha 14 100y Ta OLIBIIOK KOHIICHTPALIEK TeMOTIOOIHY
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(p<0,05-0,001), 31 3HMKEHHAM KiJbKOCTI JiekkouutiB (p<0,05) Ta mimMmdorurin
(p<0,05) BrpoaoBxk 29 N1i0 EKCIICPUMEHTY.

OTxe, nmogaBaHHs LMHKY mutpary (12 Mr Zn/kr mMacu Tina) Ta celieHy
nurpary (60 Mkr Se/Kr Macu Tiia) A0 BOAM 3a YMOB IMiJBHIIEHHX TEMIIEPaTyp
JOBKLJIJIS BiI3HAYMIIOCS MO3UTUBHUMH 3MiHAMH KJIITHH KPOBI KPOJIIiB BIIPOJOBXK
EKCIIEPUMEHTY, 3 MEHIIIe BUPAKCHUM BILUTUBOM repmanito urpary (12,5 mxr Ge/
KT MacH Tia) Ha 14 129 mo0u 10 CiiIKESHHS MOPIBHAHO 3 KOHTPOJILHOO IPYIIOH0.

Berezovskyi V., Balatskyi V., Demianchuk O.

INFLUENCE OF PHYSICAL STRESSORS
ON THE LEVELS OF LIPID PEROXIDES
Vasyl Stefanyk Precarpathian National University
57 Shevchenko St., Ivano-Frankivsk, 76018, Ukraine
e-mail: vladuslavisimys@gmail.com

Electric shock model is a well-known and robust model for inducing post-
traumatic stress disorder in rodents. Currently, in the state of world we live in,
the problematics of mental health is a growing issue. Possibility to study that
disorder is presented via mediation of using mice models. Though not ideal,
they are capable of reproducing humanlike features of post-traumatic stress
disorder. Finding markers capable to diagnose mental diseases by measuring
of biochemical substances that are present in mice, hopefully, will lead to such
discovery in human type of disorder. It is known that physical and psychological
stressors are capable to induce oxidative stress via increasing demand on energy
production, thus increasing chances of mitochondria malfunction.

We used young male mice line C57B16J in this study. Usage of this line
can be explained by availability and commonality of such mice in behavioral and
biochemical research. The protocol for inducing stress consisted of 15 rounds of
electric shocks with amperage of 0.8 mA and 10 s intervals for 10 seconds each.
Control group animals were not disturbed anyhow aside of changing flooring
food and water. Both the control and experimental groups ate standard mice diet
consisting of food pellets, water and supplements of vitamins and microelements
to satiate the need for them. The open field test was conducted on day 9 after
the stressing protocol. Mice were euthanized and dissected on day 14 after the
stressing protocol.

Body mass of every mouse was measured during the experiment. That
parameter was stable from the start to the end of the experiment, but the liver
mass was 11% greater in the experimental group. We used the open field protocol
to analyze behavioral changes in the stressed mice. Mice that experienced electric
shocks refused to approach the walls of the test box which resulted in 3.8-fold
difference in time of mice being in the inner zone of test box. Because the
measuring of locomotor activity didn't show any difference, we assumed that the
change in time was due to change in behavioral pattern and not due to the other
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factors. Though the ordinary test considers anxiety-like behavior when mice tend
to go to the sides of the chamber, we assume that this behavior is explained
by aversive stimuli, learned in stress protocol. We determined the rates of lipid
peroxides and protein carbonyls to assess the extent of oxidative damage. Level
of lipid peroxides was higher in the stressed group by 31%, though there was no
significant difference in the levels of protein carbonyls. We determined the level
of IL1b in blood plasma to investigate proinflammatory processes. There was no
significant difference in its concentration between two groups.

The work was supported by the Ministry of Education and Science of
Ukraine (0123U101790).

Derkachov V., Khovanets A., Rak M., Bayliak M.

THE EFFECT OF SOCIAL ISOLATION ON BODY MASS GAIN
AND FOOD CONSUMPTION IN MICE FED A STANDARD DIET
AND A CAFETERIA DIET
Vasyl Stefanyk Precarpathian National University

57 Shevchenko St., Ivano-Frankivsk, 76018, Ukraine
e-mail: derkachovvitalii@gmail.com

Overweight and obesity are not merely cosmetic issues but serious chronic
disease conditions that have reached epidemic proportions worldwide. According
to the World Health Organization statistics, more than 650 million adults suffer
from overweight. This number continues to rise, making obesity one of the most
acute medical problems of our time. Etiology of obesity is complicated, and
several factors increase a risk of obesity. Chronic overeating, sedentary lifestyle,
and emotional stress are among factors contributing to obesity. For better
understanding of the causes, mechanisms of development, and the development
of effective obesity treatment methods, scientists conduct research using animal
models, particularly mice. Recent studies suggest that social isolation may lead
to a wide range of pathophysiological and maladaptive behavioral outcomes for
isolated individuals both in humans and mice. In particular, there are suggestions
that social isolation may be a risk factor for obesity.

The aim of this study was to determine the impact of social isolation
on certain physiological indicators, such as body mass gain, food and water
consumption in mice fed a balanced diet and cafeteria (high-calorie) diet.

C57BL/6J female mice were used in the experiment. Mice were bred in
our vivarium and were 3 months old at the beginning of the experiment. The
mice were divided into 4 groups. In the first and second groups, mice were settled
by 5 animals per cage and were fed a standard rodent chow (control group) and
cafeteria diet (CD group). In the third and fourth groups, mice were placed
individually in cages (one mice per cage) and also were fed a standard rodent
chow (control social isolation group), and a cafeteria diet (CD social isolation
group). The experiment lasted for 12 weeks. During the experiment, changes
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in body mass, food and water consumption were monitored. At the end of
experiment, behavioral tests were conducted in an open field test.

The results showed that mice, that consumed a cafeteria diet, especially
those in social isolation, exhibited a dynamic towards increased food
consumption compared to the groups fed a standard chow. This may indicate
a correlation between social isolation and changes in dietary habits, which can
affect physiological indicators such as body mass and metabolism. Amount of
water consumed did not significantly differ between all groups of mice. Body
mass of mice consumed a cafeteria diet, both under normal conditions (group
housing) and in social isolation, was higher than those of mice that consumed a
standard chow. Social isolation in combination with standard chow did not cause
significant difference in body mass of mice compared to group fed the standard
food. This underscores the potential impact of a cafeteria diet on body mass gain
in mice, regardless of their social environment.

In general, the results indicate that social isolation leads to changes in food
behavior in mice. In particular, socially isolated mice showed a tendency to eat
more cafeteria diet and higher body mass than CD mice housed in group. This
indicates that social isolation can be a prerequisite of obesity development. The
next step of our work will be studying the potential biochemical and molecular
mechanisms underlying the physiological changes induced by social isolation.

Dolzhenko Yu.

MONGOLIAN TRAITS OF CHERNIHIV-SIVERIAN
REGION INHABITANTS IN THE 17™ —19™ CENTURY
Nizhyn Mykola Gogol State University
Institute of Archaeology of the National Academy of Sciences of Ukraine
12 Volodymyr Ivasiuk Ave., Kyiv, 04210, Ukraine
e-mail: yuriy dolzhenko@ukr.net

Homo sapiens is one of the most polymorphic mammalian species,
including in terms of skull structure. Dynamic changes in craniological
characteristics are noticeable not only in paleo-populations but also in the
modern period. It is important to study the physical type of Homo sapiens to
identify many controversial issues in the morphology and racial genesis of the
14% — 19% cent., including the inhabitants of Ukraine in general and Chernihiv-
Siverian region in particular.

The aim of the work is to determine the peculiarities of Mongoloid features
manifestation on the skulls of Chernihiv-Siverian region inhabitants in the 17" —
19" cent.

The author studied 53 female skulls (Baturyn —33; Liubech —3; Vypovziv —
5; Chernihiv — 3; Zalutske — 3; Oster — 6) and 126 male skulls (Liubech — 2;
Oster — 4; Rohyntsi — 1; Vypovziv — 3; Baturyn — 76; Hlukhiv — 1; Chernihiv —
21; Pryluky — 1; Zalutske — 5; Chernihiv province — 12). To quantitatively assess
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the degree of Mongolian features manifestation, traditional indices were used:
the overall index of facial skeleton flattening (OIFSF), the preauricular facio-
cerebral index (PFCI), the conditional share of the Mongoloid element (CSME).
The data description and analysis were carried out using indicators according to
which the value of OIFSF less than 20 and the PFCI less than 90.6 are indicative
of «pure» Europoids, while OIFSF greater than 80 and the PFCI greater than
96.8 are indicative of «pure» Mongolians.

When calculating the facial skeleton flattening indices, it was found that
the male and female craniological samples of Chernihiv-Siverian region in the
17" — 19" cent. were Europoid, but the value of OIFSF in the male group (18.3)
was lower than in female one (26.9). According to the ratio of the facial and
cerebral parts, the male skulls turned out to be more Europoid than the female
ones (the PFCI was 89.3 and 88.8, respectively). When calculating the CSME, it
was found that in the male sample, the percentage was slightly higher than in the
female series, but the CSME was negative and very small: —8.2 in the male group
and —1.1 in the female one.

Thus, the Mongolian admixture in the studied men did not manifest itself.
A very slight Mongoloid admixture was noted in women, since the overall index
of facial skeleton flattening in them exceeded the Europoid norm. So, the male
group was more Europoid than the female group.

Gorecka K., Krzyzanowska M.

FREQUENCY OF USING ALTERNATIVE THERAPY FORMS
AMONG PERI- AND POSTMENOPAUSAL WOMEN EXPERIENCING
VASOMOTOR MENOPAUSAL SYMPTOMS.

University of Wroclaw

Stanistawa Przybyszewskiego, 63, Poland
e-mail: katarzyna.gorecka@uwr.edu.pl

Introduction: Vasomotor symptoms (VMS), such as hot flashes, night
sweats, and excessive sweating, are the most common and bothersome
menopausal symptoms. Available methods for alleviating VMS include
menopausal hormone therapy (MHT) and alternative therapies (AT). Increasingly,
literature indicates a growing interest in unconventional menopausal therapies
among women experiencing VMS. This trend is associated with increased
awareness among women about the types, forms, availability, and effects of these
therapies. However only few studies in this field consider the broad spectrum of
AT, the varied menopausal status of women, and the frequency and severity of
experienced VMS. The aim of the research was to assess the frequency of AT
usage among peri- and postmenopausal women experiencing VMS.

Materials and Methods: The study utilized survey data collected from
525 women in the peri- (n=282) and postmenopausal (n=243) women. The
questionnaire collected information about AT and experienced VMS. AT
included the use of herbs, phytoestrogens, menopausal dietary supplements,
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non-menopausal dietary supplements, and using alternative techniques such as
homeopathy and acupuncture. The study considered the frequency and intensity
of experienced VMS. The collected data were statistically analyzed using
Statistica software (version 13.0).

Results: The study primarily involved residents of medium-sized cities and
large urban agglomerations, where the net income per family member exceeded
3000 PLN. Perimenopausal women significantly more often reported a higher
level of education (y2 = 21,017, p<0.001) and, along with early postmenopausal
women, were significantly more likely to be employed (x2 = 23,017, p<0.001)
compared to late postmenopausal women. The average age of the participants was
51.7 years (SD=6.0). Women in late postmenopause significantly more frequently
experienced VMS (hot flashes 2 = 55,449, p<0.001; night sweats ¥2 = 27,899,
p<0.001; excessive sweating 2 = 19,186, p<0.001) compared to perimenopausal
and early postmenopausal women. Similarly, late postmenopausal women
significantly more often reported a higher frequency of hot flashes (32 = 20,353,
p<0.01) and night sweats (x2 = 16,843, p<0.01) and greater severity of hot flashes
(2 = 15,898, p<0.05) compared to perimenopausal and early postmenopausal
women. The analysis of AT use frequency showed that early postmenopausal
women significantly more often (}2 = 9,469, p<0.05) used AT. Among the AT,
the most chosen were the use of herbs (¥2 = 15,701, p<0.01) and menopausal
dietary supplements (x2 = 24,652, p<0.001). No significant differences were found
for the use of superfoods (y2 = 1,472, p=0.689), phytoestrogen-based preparations
(32 =1,200, p<0.753), vitamins (y2 = 0,657, p<0.883), micro and macroelements
(x2=16,531, p<0.088), and for using alternative techniques such as homeopathy and
acupuncture (%2 = 0,321, p<0.956). Among the most frequently chosen herbs were
red clover, hop cones, and ashwagandha. Meanwhile, the most popular menopausal
dietary supplements were primarily based on red clover and hop cones.

Conclusions: The most preferred AT among peri- and postmenopausal
women experiencing vasomotor symptoms of varied frequency and intensity
were the use of herbs in both raw form and as menopausal dietary supplements
rich in extracts from red clover and hop cones. Women less frequently reach for
AT such as acupuncture, homeopathy, superfoods, which, according to literature,
show lesser efficacy in alleviating VMS.

Kuts B., Horodetska O.

MEDICAL-SOCIAL ASSESSMENT OF ADOLESCENTS
WITH DERMATO-COSMETOLOGICAL PATHOLOGY:
PREREQUISITES OF THE OCCURRENCE
National Pirogov Memorial Medical University, Vinnytsya

21018, Ukraine, Vinnytsia, Pirogov str., 56
e-mail: danotchka@gmail.com

The healthy lifestyle structure includes various elements that relate to all
aspects of health such as physical, mental, social, and spiritual. According to
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most authors, a healthy lifestyle includes the following main components that
relate to: compliance with the rules of personal hygiene, rational nutrition;
optimal movement mode; absence of harmful habits; and satisfaction with the
need for physical activity.

Today, an unfavorable demographic trend is observed. Morbidity among
young people is high, diseases become chronic, and the number of young
people who belong to groups of increased medical and social risk is increasing.
Dermatological and cosmetic diseases in young people are no exception. Based
on a detailed analysis of the prevalence, risk factors, conditions, and lifestyle of
dermato-cosmetic diseases and an assessment of the medical care quality for this
patients category, we set the goal to develop a set of recommendations aimed at
improving preventive care for adolescents. During the study, the literature was
analyzed, statistical data on the prevalence of dermatological and cosmetological
pathology in Vinnytsia were used and a questionnaire was developed, which
formed the basis of the empirical part of the study. The survey of teenagers (500
participants aged 13—16) in Vinnytsia was conducted using a formal questionnaire
(anonymous questionnaire), which was filled out independently by respondents
in groups and classes. Each age group was divided into main and control groups.
The questionnaire allowed us to determine the teenagers’ awareness regarding
the problem, presence, and risks of the pathology.

The comparative analysis of the pathological lesions incidence in young
people showed a high prevalence of dermatological diseases of the skin and
subcutaneous tissue, among which acne is the most common (35.8%), followed
by dermatitis (seborrheic, contact, and atopic) (30.4%) and diseases accompanied
by desquamation (13.6%). Risk factors for skin and cosmetic discases are
common among high school students: 49.3% do not follow a sleep regimen,
20.9% do not follow a daily routine, 34.5% do not follow a diet. Factor analysis
confirms the data reliability. According to the statistical processing data, the most
important factors that could be the precondition for the pathologies occurrence
are excessive mental workload (47.0%) accompanied by hypodynamism (33.8%)
and irrational nutrition with the undesirable components consumption, as well
as the presence of endocrine system or gastrointestinal tract chronic diseases
(20.8%). The risk factors are more common among girls. Dermatological and
cosmetic diseases mostly develop at the age of 12—14 and affect the patients’
lifestyle (66.3%).

Almost a quarter of high school students (20.7%) report that the interest of
their peers in their problems has increased, due to which some teenagers avoid
communication with friends. The majority of high school students (52.3%) do
not have the necessary knowledge about skincare methods, as well as about
dermatologists and cosmetologists who provide dermatological and cosmetology
care. Teenagers who are looking for such information prefer to receive it at school
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(64.0%), youth centers or beauty salons (26.7%), and skin and venereology
dispensaries (4.2%).

As a result of the study the practical recommendations for assessment of
the problem situation, measures to create a favorable environment for improving
conditions and quality of life and preventive care for young people were
developed. In particular, the priority directions for solving current challenges
are: researching to determine measures for active prevention of youth health
disorders; health assessment; the modern technologies of diagnostics and
corrections using at the stage preceding the disease; morbidity risk factors
monitoring and subsequent preventive measures; supporting and improvement
of cooperation between authorities, teaching staff and health care facilities;
increasing the population education level. A key element and driving force in
solving the social adaptation problem is the access to social medicine, which
helps them cope with the consequences of their problems after illness.

Lytvynenko A., Lyubchych B., Kaleinikova O.

EXPERIMENTAL DIABETES MELLITUS COMBINED WITH CHRONIC
KIDNEY DISEASE CAUSES SPERMATOGENESIS DISORDERS IN MICE
Bogomoletz Institute of Physiology, National Academy of Sciences of Ukraine
Bogomoletz street 4, Kyiv 01024, Ukraine
e-mail: alina_lit@ukr.net

Diabetes mellitus (DM) is a metabolic and endocrinological disorder
which can lead, especially when not well-managed, to acute and chronic
complications. Thus, DM is one of the leading causes of chronic kidney disease
(ChKD). According to the data of International Diabetes Federation for 2023
approximately 30 to 40% of people living with diabetes developing ChKD. In
addition, negative effect of DM has been associated with male infertility and
sexual dysfunctions by several authors according to evidence in animal models
and humans. However, available data concerning male reproduction under this
condition are based on heterogeneous studies, relatively small cohorts, and
results are often discordant and frequently not directly comparable.

The aim of the present study is to evaluate effects of experimental diabetes
mellitus combined with chronic kidney disease on spermatogenesis and sperm
quality.

Experiments (two series) have been conducted on 80 male Albino white
laboratory mice (weighing 25-30 g) in compliance with all requirements for work
with laboratory animals (International European Convention for the Protection
of Vertebrate Animals, Strasbourg, 1986).

The model of DM type 2 was reproduced by administration of 120 mg/kg
nicotinamide (internally peritoneally), then after 15 min, 70 mg/kg streptozotocin
(internally peritoneally) once a day with an interval of one day (1, 3, 5 days).
In connection with the long experiment, an additional, fourth, introduction was
carried out on the sixth week of the experiment.
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The model of experimental chronic kidney disease (EChKD) was
reproduced by immunizing animals with kidney homogenate. Immunization was
performed 4 times intraperitoneally once a day at the rate of 10 pl of suspension
per 10 g of mouse weight according to the following scheme: on the day 22, 24,
26 and 47 (on the seventh week) from the beginning of the experiment. Testicles
were collected on the day 50 from the beginning of the experiment in mice with
hyperglycemia greater than 14.0 mmol/L (14.7 mmol/L to 19.3 mmol/L).

Under the conditions of experimental diabetes mellitus combined with
chronic kidney disease, we evaluated the ratio of different generations cells
of spermatogenic epithelium (%) in the testes; the number of living, apoptotic
and necrotic cells within the testis (primary spermatocytes) and epididymis
(spermatozoa); the spermatozoa amount (millions/ml) and the abnormal
spermatozoa rate (%).

It was established that under the conditions of experimental DM2 combined
with ChKD, spermatogenesis was impaired, in particular, relative to the control:
1) the spermatocytes number decreased 1.59-fold and the spermatids number
in the testicles decreased 2.09-fold; 2) the live testicular cells (spermatocytes
(primary)) number decreased 1.3-fold, and the apoptotic cells number increased
2.01-fold, and necrotic cells increased 4.67-fold. Also, the quality of sperm
deteriorated, in particular, compared to the control: 1) the spermatozoa number
decreased 1.38-fold; 2) the abnormal spermatozoa total number increased 3.06-
fold, while primary abnormalities increased 4.25-fold; 3) the epididymis live
cells (sperm) number decreased 1.39-fold, and the apoptotic and necrotic cells
number increased 3.5-fold and 3.18-fold.

Thus, under the conditions of experimental diabetes combined with
chronic kidney disease, there is a disorder of spermatogenesis and deterioration
of sperm quality, which requires further investigation, in particular, a research of
such violations possible correction.

Tiupova T., Tkaczenko H., Hetmanski T., Kurhaluk N.

LEVELS OF TOTAL ANTIOXIDANT CAPACITY IN MUSCLE TISSUE
AND HEPATOPANCREAS OF GROVE SNAIL (CEPAEA NEMORALIS L.)
COLLECTED FROM AREAS WITH DIFFERENT LEVELS
OF ANTHROPOPRESSURE
Institute of Biology, Pomeranian University in Stupsk
22a Arciszewskiego Str., 76-200 Stupsk, Poland
e-mail: ttyupova@gmail.com; halina.tkaczenko@upsl.edu.pl

The grove snail (Cepaea nemoralis L.) is a common terrestrial gastropod
found in a variety of habitats, ranging from pristine natural environments to those
heavily impacted by human activities (Nicolai and Ansart, 2017). Anthropogenic
pressures such as urbanisation, industrialisation and agricultural practices can
introduce contaminants and environmental stressors that can affect the health
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and physiology of wildlife inhabiting these areas (Lefcort et al., 2015; Wiley
et al., 2022). Total antioxidant capacity (TAC) is a measure of the cumulative
antioxidant defences present in biological tissues, reflecting the ability to
neutralise reactive oxygen species (ROS) and mitigate oxidative damage.
In organisms exposed to environmental stressors, changes in TAC levels can
serve as indicators of oxidative stress and potential effects on health and fitness
(Pinchuk et al., 2012; Marques et al., 2014; Rubio et al., 2016). Muscle tissue
and the hepatopancreas are important organs involved in metabolic processes,
detoxification and antioxidant defence mechanisms in gastropods such as the
grove snail (Itziou and Dimitriadis, 2011; Mleiki et al., 2017; Dhiman and Pant,
2021). Assessing TAC levels in these tissues provides insight into the antioxidant
status and oxidative stress responses of snails inhabiting areas with varying
degrees of anthropogenic impact. In this study, we investigate the levels of
total antioxidant capacity (TAC) in muscle tissue and hepatopancreas of grove
snails collected from areas with different levels of anthropogenic pressure. By
comparing TAC levels between snails from pristine natural habitats and those
from sites with varying degrees of human disturbance, we aim to elucidate the
influence of anthropogenic pressure on antioxidant defences in C. nemoralis.

A species of land snail was used in the study, e.g. grove snail (Cepaea
nemoralis L.), which was divided into three study groups according to the level
of pollution in a given area: Group 1 — snails of this group were collected directly
from a very busy road (Stupsk, 54°27'57"N 17°01'45"E; Kobylnica, 54°26'30"N
17°00'01"E), group 2 — snails of this group were collected at a distance from
a busy road (more than 500 m) (Stupsk, 54°27'57"N 17°01'45"E; Globino,
54°26'03"N 17°06'48"E; Bydgoszcz, 53°07'30"N 18°00'40"E), and group 3 —
snails of this group were collected at a considerable distance from buildings
and car traffic (Cecenowo, 54°38'34"N 17°32'31"E). Tissue samples (muscle,
hepatopancreas) from grove snails were used for the experiments. These tissue
samples, isolated from the snail body, were homogenised in ice-cold buffer
(100 mM Tris-HCI, pH 7.2). The tissue was rinsed with cold isolation buffer
and homogenised on ice in an H500 homogeniser using a motorised pestle.
The supernatant was collected and frozen at -25°C for biochemical analysis.
Protein content was determined by the method described by Bradford (1976)
using bovine serum albumin as standard. The absorbance was recorded at 595
nm. All enzyme assays were performed at 22.0 + 0.5°C using a Specol 11
spectrophotometer (Carl Zeiss Jena, Germany). Enzyme reactions were initiated
by the addition of tissue supernatant. The total antioxidant capacity (TAC) of the
sample was estimated spectrophotometrically at 532 nm according to the Tween
80 oxidation method (Galaktionova et al., 1998). The mean = S.E.M. values
were calculated for each group to determine the significance of the differences
between the groups. The Kruskal-Wallis one-way analysis of variance with rank
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test was used to assess the differences between the groups studied (significance
level, p < 0.05). Correlations between parameters at the set significance level (p
<0.05) were determined by the regression method. Interactions were determined
using Spearman’s rank (Zar, 1999). All statistical calculations were performed
on separate data from each individual using STATISTICA version 13.3 (TIBCO
Software Inc., USA).

The results of our research showed that the highest level of total antioxidant
capacity in the muscle tissue of wild snails was recorded in the group of snails
collected directly next to a busy road (group 1) and amounted to (70 + 0.31%), the
lower — in the group of snails collected at a considerable distance from buildings
and car traffic (group 3) and amounted to (67.76 = 0.88%), and the lowest — in
the group of snails collected further away from buildings and car traffic (group 2)
and amounted to (66.18 + 0.68%). Statistically significant changes were observed
between the values of total antioxidant capacity in muscle tissue in groups 2 and
3 (by 94% and 97%, respectively, p < 0.05) compared to group 1. Analysing the
results of the level of total antioxidant capacity in the hepatopancreas, the highest
level of this indicator was recorded in the hepatopancreas of snails collected
directly next to a very busy road (group 1) and amounted to (64.47+0.5%). A
slightly lower level was found in the hepatopancreas of snails collected further
away from buildings and traffic (group 2) and amounted to (63.44 + 0.68%),
while the lowest level was found in the hepatopancreas of snails collected at
a considerable distance from buildings and traffic (group 3) and amounted to
(62.25 + 0.88%). Statistically significant changes were observed between the
values of total antioxidant capacity in the hepatopancreas of group 1 and group 3
(by 3.5%, p <0.05). To summarise the results of our research on the levels of total
antioxidant activity in the muscle tissue and hepatopancreas of snails collected
directly next to a very busy road (group 1), further away from the busy road
(group 2) and at a considerable distance from buildings and car traffic (group 3),
it has been shown that the levels of TAC in the muscle tissue and hepatopancreas
of the first group are increased compared to the values obtained in the second
and third groups.

Our results show that anthropogenic activities have a discernible effect
on the antioxidant defences of grove snails. Snails from areas with higher
anthropogenic pressure have higher TAC levels compared to those from
pristine natural habitats, indicating potential oxidative stress induced by
environmental pollutants. Differences in TAC levels between muscle tissue and
hepatopancreas highlight organ-specific responses to anthropogenic pressures.
Differences in metabolic activity, detoxification capacity and exposure routes
may contribute to different antioxidant responses in these tissues, reflecting
the multifaceted nature of oxidative stress in snails. The observed changes
in TAC levels highlight the importance of antioxidant defences in mitigating
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oxidative damage and maintaining physiological homeostasis in gastropod
snails exposed to anthropogenic stressors. Changes in antioxidant status may
have implications for snail health, fitness and population dynamics in human-
modified landscapes. Understanding the effects of anthropogenic stressors on
antioxidant defences in grove snails is essential to inform conservation strategies
and habitat management practices. Further research is needed to elucidate
the specific mechanisms underlying the observed changes in TAC levels and
oxidative stress responses in grove snails. Longitudinal studies incorporating
additional biomarkers of oxidative stress and assessing population-level effects
may provide deeper insights into the effects of anthropogenic pressures on snail
physiology and ecology.

The study was carried out as part of the statutory activities of the Institute
of Biology, Pomeranian University in Stupsk (Poland).

Zadorozhna M., Yanchii R.

QUERCETIN ALLEVIATES LIPOPOLYSACCHARIDE-INDUCED CELL
DEATH IN THE THYMUS AND LYMPH NODES
Bogomoletz Institute of Physiology, NAS of Ukraine

4 Bogomoletz str, Kyiv, Ukraine, 01024
e-mail: maryna.zadorozhna@ukma.edu.ua

Cell death and inflammation are the key pathological reactions of
endotoxemia caused by the action of gram-negative bacterial endotoxin, the main
component of which is lipopolysaccharide (LPS). Activation of inflammatory
signaling pathways is one of the earliest innate immune responses to an infection.
There was previously found that endotoxemia significantly increases the
necrotic death of thymus and lymph node cells. The plasma membrane integrity
violation and the release of cellular contents have a strong proinflammatory and
immunogenic effect, which leads to increased inflammation and prolongation
of its duration. In addition, there was found an increase in apoptotic death of
immunocompetent cells. Under the normal conditions, apoptotic cells should be
effectively absorbed by phagocytes to prevent the release of cellular components
and following immune system activation. However, increased apoptosis cell
rate leads to a massive accumulation of apoptotic bodies. On condition that the
clearance of these cells may be impaired, the accumulated apoptotic cells may
undergo secondary necrosis and release intracellular components. The interplay
between the inflammation process and immune cell death is required for the
formation of adequate immune response during bacterial infection. However, if it
is unbalanced, these cellular and molecular interactions can lead to progression,
intensifying, and prolongation of the inflammatory process. This challenging
nexus creates an urgent need for discovery of agents that are able to interrupt the
pathological process and attenuate the inflammation. Quercetin is an essential
flavonoid that attracts considerable interest as a promising anti-inflammatory
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and antioxidant agent. The aim of this study was to research a quercetin effect
on the viability and death of thymus and lymph node cells under experimental
endotoxemia.

The endotoxemia model in female Albino mice (18-20 g) was simulated
by intraperitoneal injection of LPS (3 mg/kg). The cell death was determined by
double in situ staining using fluorescent nucleic acid dyes. Quercetin (0.30 uM)
was administered intraperitoneally 15 h before LPS administration (series I —
prophylactic administration) or 9 h after LPS injections (series II — therapeutic
administration). In 24 h after LPS administration, the mice were euthanized
under ether anesthesia and their thymus and lymph nodes were sampled.

The results showed that the prophylactic quercetin administration increased
cell viability and decreased the amount of necrotic and apoptotic cells in both
thymus and lymph nodes (p<0.05). The therapeutic quercetin administration
significantly increased the viability of thymocytes by reducing necrosis (p<0.05).
The apoptosis rate did not change significantly. The therapeutic quercetin
administration did not affect the viability and death of lymphocytes.

Consequently, there was shown that prophylactic quercetin administration
had a cytoprotective effect, which was confirmed by a decrease in necrotic
and apoptotic death of immunocompetent cells. The reduction of necrosis also
indicates quercetin anti-inflammatory properties. Further research is needed
to establish the mechanism of quercetin action and develop schemes for its
therapeutic use. At this point scientific and practical interests merge together, so
they will allow to propose adequate approaches for the disease treatment induced
by endotoxin of gram-negative bacteria.
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