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humans to which interval hypobaric hypoxia is applied, in the dynamics of adaptation formation,
remain unexplored.

The aim of the study. The purpose was to analyze the state of study of the mentioned
aspects of the problem of adaptation to hypoxia and to formulate prospects for further research.

Material and methods. The analysis of the modern scientific data (83 sources of scientific
literature) illustrating the state of research on mechanisms of adaptation to hypoxia.

Results. The analysis of the data in this area allows to state that scientists are actively
researching subcellular epigenomic mechanisms of genome expression regulation, in particular,
hypoxia-induced modifications of enzyme systems of intracellular ribonucleases, histone code,
DNA methylation, etc. It is proved that epigenetic events and hypoxia-inducible transcription
factors (HIF) work in coordination to elicit a robust transcriptional response to hypoxia. Under
conditions of reduced oxygen availability, hypoxia-inducible factor 1 (HIF-1) regulates the
expression of genes that mediate adaptive responses. Epigenetic containment of genes involved in
HIF stabilization, including vHL and EPASI, the gene encoding HIF2a, are integral for regulating
the HIF transcriptional program and results in a wide range of subcellular effects that can be
outlined by the term “programming of adaptive reactions to hypoxia”. However, despite the
numerous studies, there are many unexplored mechanisms of mutual influence of signaling
cascades that are triggered simultaneously under the influence of the various environmental factors.

Conclusions. Thus, in our opinion, the results of the conducted analysis indicate that the
most promising is the search for mechanisms of population heterogeneity of sensitivity to hypoxia
and the search for ways to use these data to increase individual resistance to the development of
hypoxia-induced pathology. At the same time, the genetic and epigenetic mechanisms of the natural
variability of resistance to hypoxia in the general population of the laboratory rats used in the
physiological experiments and the impact of such variability on the research results require a further
study.

Amnoxina C.I.

MEXAHI3MHU 3MIH NIPOTIKAHHS ITPOLHECIB ®IBPUHOJII3Y B TKAHUHI
MIJITYHKOBOI 3AJI03U 3A YMOB JIIi CHCTEMHOI I'ITOBAPUYHOI I'ITOKCII
B LIIYPIB
Kageopa ¢izionocii im. A. J]. Kipwenonama
byxosuncvkuii depaicasnuti meouunul yHisepcumem

Beryn. [Ipobnema rimokcii € akTyanpbHOI y 0araTbox 00JIACTSAX TEOPETUYHOI 1 KIIHIYHOT
MeaunuHu. KucHeBe rofiofyBaHHs OpraHismMy, BUKIMKaHE MaJIHHAM HapLialbHOTO TUCKY KHUCHIO B
HABKOJIMIIIHBOMY CEpPEIOBHILII, € MPIOPUTETHUM 3aBJIaHHS. B yMOBax HecTaui KUCHIO MOPYIIYETHCS
JisUTbHICTh KOMIIEHCATOPHUX MEXaHI3MIB 1 pO3BUBAIOTHCS 3HAYH1 po3Jaau (yHKI[IOHATBHUX CUCTEM
opranismy. ¥ 0aratbox poOOTax HayKOBI[IB BCTAHOBJICHA POJb TPABHOI CHCTEMH, 1 BTOMY YHUCII,
MIANITYHKOBOT 3271031 NP PI3HOMAHITHUX €KOJIOTIUHUX MOPYUICHHSIX 0 SIKUX BIAHOCATHCA 1 3MIHH
ra3oBoro cepenoBuila. Ek3oreHHa Trimokcis wmoxe OyTH pIi3HOIO 32 TMOXOHKEHHSIM Ta
IHTEHCUBHICTIO: HOpPMO- YHM TiMOOApUYHOI, BiJl HE3HAYHOI 3a YMOB BHYTPIIIHBOYTPOOHOTO
PO3BUTKY, JOBUIBHOI 3aTPUMKH JUXaHHS TIPU BUKOHAHHI TOYHMX pPyXiB Ta (HI3UUYHOTO
HaBaHTAXXEHHsI, 10 BUPAKEHOI 32 yMOB MepeOyBaHHS B ropax, BAKOHAHHI BOJOJIA3HUX Ta KECOHHUX
pOOIT, BUCOTHUX MOJIBHOTIB TOIIO.

Mera pocaigxenHsi. BuBueHHs ocoOnuBocTei (iOpHMHOMITHYHOTO MHpOIECY B TKaHMHI
MIANITYHKOBOT 3271034 CTaTEBO3PUIMX CaMIIIB IIypiB 3a Jiii CHCTEMHO1 T1o0apudIHOT TMOKCIi.

Marepian i meromm. ExcrepumenTtn mnpoBeneHi Ha 21 craTeBo3puioMy camii OuUIHX
nabopaTopHHX IIypiB 3 cepeAnboro Macoro Tina 0,167 kr. I'imoOapuuHy TIMOKCII0 CTBOPIOBAIU B
MPOTOYHIN Oapokamepi, MUISIXOM PO3PIMHKEHHsS TOBITPS A0 BEIHYMHU, IO BIAMOBITAE BHUCOTI
4000 M Hag piBHeM Mops 31 mBHAKicTIO “migiomy” 0,4 kM/XB. 3a TIHOKCHMYHHX YMOB TBapHH
yrpuMmyBasin npoTsirom 14 ni6 mo 2 roauH moaHs. KonTponpHuMM Oynu IHTaKTHI UIypi, sKi
nepeOyBalii 32 yMOB MPUPOJHOTO OCBITIEHHS Ta 3BUYAHOTO aTMocdepHOro THCKy. HacTymHoro
JHS TICHS 3aKIHYEHHS TIMOKCUYHOIO BIUIMBY BCIX TBApHH JEKAMiTyBald IiJ JIETKUM eQipHUM
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Hapko3oM. TkaHWHY MIANUTYHKOBOI 3271031 OApa3y MiCis JeKamiTaiii mypiB 3a0upaiu Ha XOJOoI Ta
roMoreHizyBamu HaBaxku B 2,0 M oxonomkeHoro Oopatnoro Oydepy (pH 9,0). I'omorenar
BUKOPDHUCTOBYBaJIM B OloXiMiyHOMY aHamii3i. BusHaueHHs cymapHOTO, ()epMEHTAaTHBHOTO 1
HedepMeHTaTUBHOTO (DiOPUHOIIZY B TUIa3Mi KPOBi 1 TKAHMHAX BHYTPIMIHIX OpPraHiB MPOBOIMIN 32
nizucoM azodiopuny (“Simko Ltd”, Ykpaina). Cratuctuuny 00OpoOKy pe3yibTaTiB 3/iliCHIOBAJIN 32
METOJIOM BapialliifHOi CTATUCTUKU 3 BUKOPUCTaHHAM Kputepito t CThroeHTa.

PesyabTatun pociaimxkennsi. [Ipu 3acrocyBaHHI TinmoOKCii 32 yMOB HPHPOJHOTO OCBITJICHHS, Y
MOPIBHSIHHI 3 IHTAaKTHUMH TBapWHAMH Y TKaHWHI MiIIUTYHKOBOI 303U OYJIO BIIMIYEHO 3pPOCTaHHS
ni3ucy azoanb0ymiHy Ha 28 % Ta a3okoiry Ha 45 % Tpu HE3HAYHOMY 3pOCTaHHI JII3KUCY a30Ka3eiHy Ha
12 % . Ilna3moBuii (HiOpUHOMI3 TPH TIMOKCIi 32 YMOB NPUPOJHBOTO OCBITICHHS B TIOPIBHSHHI 3
KOHTPOJIBHOKO TPYIIOIO0 TBapWH 3pPOCTaB, a came: CymMapHui jnizuc ¢iopuny B 1,35 pasy, 3a paxyHOK
3pOCTaHHS MMOKAa3HUKIB SIK €H3UMAaTUYHOTO JI3UCY (pidpuHy Ha 35 %, Tak 1 HEEH3UMATHYHOrO — Ha 28
%. 3a uux yMOB y TKaHHHI MIAUUTYHKOBOI 3aJI03U cyMapHa (piOpHMHOJIITUYHA aKTUBHICTh 3pocTalia Ha
62%, 3a paxyHOK 3pOCTaHHs 1 ()epMEHTATUBHOI 1 HEpepMEHTATUBHOI aKTUBHOCTI B 2,5 pa3a. Bigomo,
10 TpH il MOLIKO/DKYIUM (akTopiB, y Tomy uucii rinokcii, kpim [1OJI, BinOyBaeTbes akTHBaIis
OKHUCITIOBaTbHOT ~ MoaM(ikamii OUIKiB, a TMICAs OKUCTIOBAIBHOI Mojudikaimii OUIOK  cTae
BHCOKOYYTJIMBUM JI0 [IPOTEOII3Yy. Y HAlllMX €KCIepUMEHTaX TioKcis Oyna (i310J0TYHOIO Ta Aisijia He
1[J10/I000BO, a IHTEPBAJIBHO 1 CIIPUYMHIIIA TIOMIPHI 3MIHH SIK TIPOTEOJIi3Y, TakK 1 (PIOpHHOIMIZY.

BucnoBok. Ilix BrumBoM rinokcii B yMOBax NPUPOJTHOTO OCBITJIEHHS BCTAHOBJIEHO 3POCTAHHS
BCIX IMOKAa3HUKIB (PIOPUHONITUYHOI aKTUBHOCTI B TKAHUHI MIAIUIYHKOBOI 3ajo3u. Taki 3MIHU
CHCTEMHOTO Ta MICLIEBOT0 (PIOPHHOIIIZY MOKYTh OYyTH PO3LIHEH] K 3arajibHi IPUCTOCYBAIbHI PeaKLii y
BINOB1/Ib HA MOMIPHY 1IHTEPBAJIbHY IIOOAPUYHY TIIOKCIIO.

I'opaienxko B.B.

JIO ICTOPII CTBOPEHHSI AHTUJIOTHOI'O IIPENAPATY
JUMEPKAINITOIMPOITAHCYJIb®OHATY HATPIIO
Kagpeopa gizionoeii imeni A.J]. Kipwenonama
byxosuncvkuii depoicasnuti meouunuil yHisepcumem

Beryn. Jlo riobanbHMX 3a0pyAHIOBAYiB JIOBKULIS HalekaTh Baxkl Meranu (BM).
AKTyaJbHUM € TOMYK €(QEeKTUBHHUX, OE3MEeYHUX Ta JOCTYMHUX 3acO0IB MPOTEKIlii 3a yMOB
METaJIOTOKCUKO3Y. BaskiiiBe 3HaUEHHS HAA€ThCS €TIOTPOIHIN (aHTUIOTHIN) Teparii, cCrpsiMOBaHIH
Ha 3HEMIKO/DKeHHS OTpyTH. Jlo Takux mikapchkux 3aco0iB (JI3) cmim BimHECTH BITYM3HSHUMA
npemnapar auMmepkanronponancyibdonar Harpiro (DMPS).

Meta pociimkennsi. [Ipocrexutn «xutteBui muisix» DMPS — Bin ictopii cTBopeHHs 10
MIEPCIIEKTUB HOro 3aCTOCYBaHHS B YKpaiHi.

Marepiaa i meroau. [IpoananizoBano 58 mkepen HayKOBOI JiTEpaTypy IIOJI0 CTBOPEHHS,
BHUBYEHHS Ta 3acTocyBanHs DMPS.

PesyabraTn nocaimxenns. [lomyk 3aco6iB 1 MeToniB JiKyBaHHS OTpyeHb BM Bemerhcs
JaBHO. 3arajbHOBU3HAHUM € IMIOJIOKEHHS, IO Halle(eKTUBHIIMMH 3aco0aMu JIKYBaHHSA MpH
METAJIOTOKCUKO3aX € CIOJIYKH, [0 MICTITh cynbdrigpunbHi (SH-) rpymnu, 34aTHI BCTYNaTH B pi3Hi
XiMi4H1 peakilii. BUBUEHHS aHTUOTHUX BIACTUBOCTEH TIONOBUX CHONYK BeAeTbes 3 40-60-x pokiB
MUHYJOTO CTOJNITTS. HalieeKTUBHIIMMEI BUSIBIIIMCS XIMIYHI aHTaroOHICTH, 37aTH1 B3aEMOISTH 3
OTpYyTOI0, HEUTpani3ytouu ii 3 YTBOPEHHSM HETOKCHYHHX CTPYKTYp (XenariB), MIO0 BUBOISITHCS 3
opraismMy. OJHHM i3 TEpIIMX TaKUX areHTiB MOoYalld BHUKOPHUCTOBYBATH IuMepkampon (2,3-
6ic(cynbdanin)mponan-1-om). Ll gurtionoBa cnomyka Oynaa TaeMHO po3pobieHa OpUTaHCHKHUMHU
6ioxiMmikaMu B OkchopacbkoMy yHIBepcUTeTi i yac Jpyroi cBITOBOI BIHU SIK MIPOTHOTPYTA JUIS
MOi3UTY (cuiibHa 60l0Ba OTpyiiHA PEYOBMHA, 1110 MICTUTh apceH), BiloMa y cBiTi K "bputancekuit
antumioiBUT" (BAJI). Ilpenapar pekomennoBanuit BOO3 ans nikyBaHHS rocTpux oTpyens As, Hg,
Cd. Bucoka TOKCHYHICTh, HU3bKa PO3YMHHICTD Y BOJII 3HU3HJIH HIHHICTh I[LOTO Tpemnaparty sk JI3.

Ha nouatky 50-X pokiB KHIBCBKUMHU TOKCHKOJIOTAMHU Ta XIMiKaMU MiJ KEPIBHUIITBOM aKaj.
O. 1. Yepkeca i mpod. B. I. IlerpyHbkiHa Oyn0 CHHTE30BaHO, 3 YCIIXOM BHIpPOOyBaHO 1
3aMpoOTOHOBAHO ISl MPAKTUYHOTO 3aCTOCYBaHHS YKpPAaiHCHKHM CaHITApHO-XIMIYHUM IHCTHUTYTOM
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