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Post-traumatic stress disorder (PTSD) is one of the most prevalent psychiatric
conditions, with a particularly high burden in populations affected by armed conflict,
violence and large-scale disasters. Although the psychological and neuroendocrine
mechanisms of PTSD have been studied extensively, its molecular nature remains
insufficiently characterised. This dissertation tests the hypothesis that hypoxia-inducible
factors (HIF-1a, HIF-2a, HIF-3a)) and the associated molecules PACAP and PAI-1 are
involved in the molecular pathogenesis of PTSD, and explores whether the corresponding
alterations can be corrected by different modalities of hypoxic exposure.

The work was performed in two consecutive stages on a single cohort of male rats
using the single prolonged stress (SPS) model. In the first stage, SPS reproduced an
anxiety-like phenotype in the elevated plus maze (EPM) and dark-light box (DLB) and
was accompanied by region-specific up-regulation of hippocampal HIF-1a and HIF-2a,
(~2.1- and 2.2-fold; p < 0.05), with no significant changes in the medial prefrontal cortex
(mPFC). In the second stage, three hypoxic modalities - Intermittent Hypoxic Training
(IHT), hypobaric hypoxia (Bar) and cobalt-chloride chemical hypoxia (CoClz) - were
compared for the first time within one experiment. Only mild IHT produced robust PTSD-
specific anxiolysis and the deepest normalisation of HIF-la, HIF-3a and PAI-1
expression, demonstrating that the modality of hypoxia, rather than hypoxia per se,

determines the behavioural and molecular outcome.
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AHOTANIA
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mpars Ha IpaBax PyKOIUCY.
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[ToctrpaBmaTuunuii crpecoBuit poznan (IITCP) € ogauM 13 HaUHOMIMPEHIITNX
MICUXIYHUX PO3JIAJIIB, TATAP SIKOTO OCOOJHMBO 3pOCTAE Y MOMYJIAIISIX, IO TEPEKUBAIOTH
30poiiHi KOH(IIKTH, HACUJIBCTBO Ta MaciITaOH1 katacTpodu. [lonpu 3Haunuii mporpec y
BUBYEHHI MICUXOJIOTTYHUX 1 HeHpoeHAoKpuHHUX MexaHi3MmiB [ITCP, iioro monekynspHa
NpUpOJia 3aJMIIAETHCS HEJOCTATHBO OXapaKTEPU30BAHOIO, IO YCKIATHIOE PO3POOKY
NaTOTeHETUYHO OOTPYHTOBAaHUX TEPANEBTHYHUX CTpaTerii. Y aucepraliii mepeBipeHo
rinoTe3y Mpo ydacTh (GakTopiB, 110 1HAYKYOThCs rinokciero (HIF-1a, HIF-2a, HIF-3a)
Ta acoIMOBaHMX 13 HUMU MOJIEKYJ - MOJINENTHIYy, L0 aKTUBYE aJeHIIATLHKIIA3y
rinodiza (PACAP) Ta iuri6iTopa aktuBaropa miazmiHoreHy l-ro tumy (PAI-1) -y
Mosiekysisipaomy matorene3i IITCP, a Takox MOCHIIKEHO MOXJIHMBICTh KOPEKINl
BIJIMOBIAHUX MOPYIIEHB 3a JIOMOMOT'OF0 PI3HUX BUJIB TMITOKCUYHUX BIUIMBIB.

PoGoTy BUKOHAHO y JiBa MOCIIIOBHI €Taly HAa €JIWHIM KOTOPTI IIypiB-CaMIIIB 3
BUKOPHCTaHHAM Mozedi single prolonged stress (SPS). Ha nepmiomy ertari BCTaHOBIIEHO
6a3oBuil MoJiekyJisspHO-TioBeiHKOBUM (heHoTun [ITCP nuisixom mopiBHSHHS 1HTAaKTHUX
TBapuH 1 TBapuH 13 SPS-imaykoBanum posznanom. Ilokazano, mo SPS BigTBOproe
XapaKTepHUI TPUBOKHO-MOMIOHUIA (PEHOTUI y TeCTax «IiJHECEHUN XPecTOonoaAiOHui
nabipunt» (EPM) Ta «remHo-cBiTia kamepa» (DLB), a Ha MonekylasipHOMY piBHI
CyNpOBOKYEThCs BuOipkoBUM TiaBuiieHHsIM ekcipecii HIF-1a ta HIF-2a y rimokammi

(mpubsnusuo y 2,1 ta 2,2 pasza BianoigHo; p < 0,05) 3a BiICYTHOCTI 3HAYYIIUX 3MIiH Y



MmenianbHii  npedponTansHii kopi (MIIDK). Ile Bkasye Ha perioH-cnenudiuny
aKTUBAIIIIO TIMOKCISI-3aJICKHUX CHUTHAIBHUX NUIAXIB SK paHHIM MOJEKYJISpHUM
KOMITOHEHT MOCTTPaBMAaTHYHOI alanTaliii.

Ha npyromy erami Brepiie Ha OJIHIM MOJeJl TMOPIBHSAHO TPU MOJEII TIMOKCIi -
iHTepBanpHe rinokcuune tpenyBaHHs (IHT), rino6apuuny rimokciro (Bar) Ta ximiuHy
rinokcito, cnpuunHeny xaopuaom kooansty (CoClz), - 3a iXHIM BIUIMBOM Ha MOBEIIHKY
Ta eKCIIPECIIo N0CHiKyBaHUX T'eHiB y rinokammi Ta MIIDK. BecranosieHo, 1o came BU
rinokKcii, a He HasABHICTh TINOKCHYHOTO CTHUMYJYy SK TaKOro, BH3HAYa€ XapakTep
MOBEIIHKOBUX 1 MOJICKYJISIpHUX HaciakiB. Jlumme m’sika IHT 3a6e3nedyBaiio BupaxeHuit
PTSD-cnienmdiunuii aHKCIOMITHIHUN edeKT (30KpeMa, 3MEHIIIEHHS Yacy 3aBMHUPAHHS B
4,0 paza B EPM Ta B 4,0 paza B OFT) i onHO4acHO HalTIuO11Ie HOpMaJTi3yBaja eKCIIPECio
HIF-1a, HIF-3a Ta PAI-1 y TpaBMOBaHUX TBapuH, TOJIl SK IHTEHCHUBHIII BIUIMBH Bar i
CoCl: naBanu oOMmexeHuit a0 HECHPUATIMBUN MOBENIHKOBHM pe3ynbrar. BusBieHo
yHIKanbHy perioH-cnenudiuny aucouiamnito Bianmosini PACAP i1 HIF-2a 3a ymoB
rinobapuyHoi TIMOKCii, a TaKOXX HU3KY MOJEKYJSIPHO-TIOBEIIHKOBUX KOPEJAIINA, 110
noB’s13y10Th cympecito HIF-1a 1 PACAP 31 3HIKEHHSIM TPUBOKHO-TIOIIOHOT MTOBEIIHKH.

VYnepie nokazaHo perioHn-crnenudiune niasumeHHs excrnpecii HIF-1o ta HIF-2a,
y rinmokammi (ame He B MIIDK) nHa SPS-momem IITCP; ymeprie B mMexax €IHMHOTO
EKCIIEPUMEHTY MOPIBHSIHO MOBEIIHKOBI Ta MOJIEKYJISIpHI €()EeKTH TPbOX MOJIETIEH TMOKCii
Ta OOTPYHTOBAHO MPUHITUIT BILTUB-3aJIKHOCTI iIXHBOI Jii; ynepiie BctaHoBiaeHO PTSD-
cenextuBHMA xapaktep aii IHT Ta BusBneno nucoriaiito weponentuaHoi (PACAP) 1
HIF-20-BiamoBizi 3a rinobapuyHuX yMOB.

OneprkaHi 1aHl 0OTPYHTOBYIOTh JIOIIJIbHICTh IMOJAJIBIIIOT PO3POOKH IHTEPBATILHOTO
FIMOKCHYHOTO TpeHyBaHHS (IHTEpPBaJbHOrO TiMOKCHYHOTO TpenyBanHs, I[HT) sk
KaHAUIaTHOTO HehapMaKoJIOTYHOTO METOTY MOAYJIALIT TpaBMa-acoIliiOBaHUX CTaHIB, a
Takok mponoHyoTh rinokamnanbHi HIF-1o/HIF-200 sx moTeHmiiiHi MonexymispHi

MapKepH MOCTTPAaBMAaTUYHOI aJarnTarii.
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