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Momueayus u yenwv. IITCP pa3BuBaeTcs Kak OTAAJIEHHOE IMOCICICTBUE MEPEKUTOU
ncuxonoruyeckord tpaBmbl. Jlo cux mop o 40 % OompHbix IITCP mpossisior
YCTOWYHMBOCTH K JIEHCTBHIO (hapMaKoIormuecKkux mpenapatos [1]. Hamuane momoOHBIX
0apbepoB CBSA3aHO B TOM YHUCIIC C HEJAOCTATOYHON M3y4eHHOCThIO maTtorene3a [ITCP.
Lenpto manHOW paboOTHI sBISAETCS KOMIUIEKCHOe u3ydeHHe mexaHm3moB [ITCP na
OCHOBE MEXAMCLUIUIMHAPHOTO TOAXOJA, COYETAIOLIET0  3KCIIEPUMEHTAIbHBIC
UCCIICIOBAHUS C METOANYECKAM apCeHANIOM OHMOMH()OPMATHKH.

Memoowvr u ancopummst: Y xpwic Buctap [ITCP monenuposancs 3amnaxamMu XUITHHUKA.
Ilo 3Hauenmto wuHAekca TpeBoxkHOCTH (MT) JKMBOTHBIE MOApa3lENAINCh Ha
noseepxkeHHbIX ([ITCP+) u ycroitunseix (IITCP-) dpenorunsl. Paznmuuns no [ITCP+ u
[ITCP- ¢enoTHnamMm aHATU3UPOBAIMCH IO YPOBHIO SKCIPECCHH T€HOB, HEHPOXUMHYE-
CKUM, 3HIOKPHUHOJIOTUYECKUM, METaOOTMYECKUM M THCTOJIOTMYECKUM IOKa3aTeNsM.
Jisa anammza mukpoPHK, cnemuduunbix k sxcnpeccun MAO-A u MAO-B, 6bin
HamlMcaH TMPOrpaMMHBIA KoJ Ha s3bike Python, cpaBuuBarommii Integration Rate
MukpoPHK u coBepmiaronumii ux KiacTepusaluio.

Pezynomamuwr: Y TITCP+ xpoic mo cpaBHeHuto ¢ IITCP— kpeicamu HaOmomaioch
BBIpR)KEHHOE CHI)KEHUE KOHIICHTPALMK KOPTUKOCTEPOHA B KPOBHU, YPOBHEH JodhamMuHa
U CEpOTOHMHA C OJHOBPEMEHHBIM YBEJIMYEHHWEM B THIIOKAaMIIE SKCIPECCUH T'€HOB
MAO-A, karexonamuao-O-metmirpancdepassl (KOMT) npu cHUKEHUH 3KCIIPECCHH
rena BDNF. B neuenn [ITCP+ xpbic HOBBICHIINCH aKTUBHOCTD M AKCTIpeccusi hepMeHTa
11B ruppokcucreponmeruaporesassil (11BICAI-1), BoBiIeueHHOr0 B METabOIU3M
ITIIOKOKOPTUKOMIOB. OTMEUYEHa MOJIOKUTENIbHAS KOPPEIALUS MEXAY aKTHBHOCTBHIO
11BI'CAI-1 u 3ragenuem UT (r = +0.95; p<0.05). B neuenn u muokapae [ITCP+ kpeic
OTMEUYEHO HaJM4YMe OKHCIUTENBHOTO CTPecca, MHUTOXOHAPHAIBHOW IHUCHYHKINH |
THUCTOJIOTHYECKUX TPHU3HAKOB MOBPEXKACHUS OPTaHOB TUCTPOPUUECKOTO XapakTepa.
Kpome Toro, mis IITCP+ xpeic otmedensl aHoManuu OKI', mpu3Haku gucaunonpo-
TEMHEMHH ¥ TUIIOTIIMKEMHUHN. DKcrepuMeHTanbHas koppekius [ITCP ocymecTeisiachk
peceeparposiom B fo3ax (100, 50, 20, 10 mr/kr), “HrHOUTOpaMU OOpPATHOI'O 3axBaTa
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cepoTHuHa — mapokceTuHoM (10 wmr/kr), ¢uyokcetnHom (10 MI/KT), cepTpannHOM
(10 mr/kr), umramonpamom (20 wmr/kr). IlomydeHHbIE pe3ysbTaThl TOKA3bIBAIOT
OIyTHMOE TPEeNMYIEecTBO pecBeparpona B koppekmuu [ITCP mo cpaBHeHHMIO C
rpenaparaMu epBoit THHUN. Beicokas 3G eKTHBHOCTE pecBepaTpoIIa O0bSICHIETCS €ro
CHOCOOHOCTBIO KoppurupoBaTh Bbi3BaHHBIE [ITCP cOom B TeHHBIX ceTsX uepes
aKTHBAIMIO JearneTwia3Hoil aktuBHOcTH cupTymHa 1 (SIRT1). omonHuTensHO
pecBeparpon Moxer koppurupoBarh IITCP myrem wWHrHnOupoBaHUS aKTUBHOCTH
11BrCAr-1. Ho mpu stom BoisiBieH ¢eHotun IITCP+ xpbic, ycTOWYHMBBIX K
pecBeparpony. B oTnuume OT CEHCETHBHBIX K TEpamMM KpbIC Ui HUX XapaKTepeH
MTOBBIIIICHHBIN YPOBEHb akTHBHOCTH/AKcTIpeccut MAO-A, Ho He MAO-B. Ilonyuennsie
pe3yabTaThl COTNIACYIOTCS C JAaHHbIMH O crnocoOnoctu SIRT1  mapaaokcanbHO
ycumuBath [ITCP uyepe3 aktuBammio SIRT1/NHLH2/MAO-A nyTte mo mnpuymnHe
HEIOCTATOYHOTO HETaTUBHOTO KOHTPodsS co crTopoHsl MukpoPHK [2]. Amamms
knactepuzanuu MUKpoPHK mst MAO-A u MAO-B, mokazan OTCyTCTBHE CpeAaH HUX
COBMAJCHUH, YTO AJISl IBYX CIyYaiHbIX TEHOB COCTABIISIET BEPOATHOCTH Bcero 3.2 %.
CootBercTBeHHO B reHHbIX ceTsax I[ITCP cOom Moryr peanu3oBaTbcs Ha YpOBHE
PEryJIsILMN 3KCIIPECCUH ITHX (DEPMEHTOB.

Bvigoowi: TlonmydyeHnHble pe3yiabTaThl CBHICTEILCTBYIOT O HAIWMYUU OTUYETIUBBIX
Mexdenorunudeckux paszmmunii Mexay [ITCP+ u IITCP- kpeicaMu He TOJNBKO Ha
MOBEJCHYECKOM, HO U Ha HEHPOXHUMUYIECKOM, HEHPOIHIOKPUHHOM, META00IMYECKOM U
MOJICKYJISIPHOM YPOBHSX. brarogapst MexxaIucuuIUIMHAPHBIM MOAX04aM yIaJIOCh YCTa-
HOBHUTH BKJIa]l HApyIIeHUH TeHHbIX cete B matorenes [ITCP u 060cHOBAaTH HAMTYUIITYIO
3¢ EeKTUBHOCTh pecBepaTposia Kak KOMIIOHEHTa acCOLMAaTHUBHON TI'€HHOH ceTH B
koppeknuu [ITCP. Taxxe Oplna coznana quarnocrudeckas nanens ¢ MAO-A/MAO-B
MukpoPHK, xotopoli MOXHO 3(QEKTHBHO BOCHONB30BAaTHCS JUIS TIEPCOHATIHM3H-
posanHoii Tepanuu [ITCP.

Qunancuposanue.  VccienoBaHue — MOAAEP)KAHO  PETHOHAJIBHBIM — IPAHTOM
PH® Yensdunckas obmacts Ne 23-15-20040.
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Motivation and Aim: PTSD develops as a long-term consequence of experienced
psychological trauma. Until now, up to 40 % of PTSD patients show resistance to the
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effects of pharmacological drugs [1]. The presence of such barriers is associated, among
other things, with insufficient knowledge of the pathogenesis of PTSD. The purpose of
this work is a comprehensive study of the mechanisms of PTSD based on an
interdisciplinary approach that combines experimental research with the methodological
arsenal of bioinformatics.

Methods and Algorithms: In Wistar rats, PTSD was performed by predator odors.
According to the Anxiety Index (Al) value, animals were divided into susceptible
(PTSD+) and resistant (PTSD-) phenotypes. Differences in PTSD+ and PTSD-
phenotypes were analyzed by the level of gene expression, neurochemical,
endocrinological, metabolic and histological parameters. To analyze microRNAS
specific to the expression of MAO-A and MAO-B, a program code was written in Python
that compares the Integration Rate of microRNAs and performs their clustering.
Results: It has been revealed decrease of the plasma corticosterone concentration as well
as decrease the dopamine and serotonin levels in the hippocampus, what were associated
with an increase in the expression of MAO-A and catecholamine-O-methyltransferase
(COMT) genes in PTSD+ rats in compared with PTSD- rats. Simultaneously a decrease
in the expression of the BDNF gene also was indicated. In the liver of PTSD+ rats, the
activity and expression of 11 hydroxysteroid dehydrogenase 1 (11 HSD-1), a main
enzyme involving in glucocorticoid metabolism was increased. There was a positive
correlation between the activity of 11 HSD-1 and the Al value (r = +0.95; p < 0.05). In
the liver and myocardium of PTSD+ rats, the presence of oxidative stress, mitochondrial
dysfunction and histological signs of dystrophic organ damage were noted. In addition,
ECG abnormalities, signs of dyslipoproteinemia and hypoglycemia were indicated
PTSD+ rats.

Experimental correction of PTSD was carried out with resveratrol in doses (100, 50, 20,
10 mg/kg), serotnine reuptake inhibitors — paroxetine (10 mg/kg), fluoxetine (10 mg/kg),
sertraline (10 mg/kg), citalopram (20 mg/kg). The results obtained show a significant
advantage of resveratrol in the correction of PTSD compared to first-line drugs. The high
effectiveness of resveratrol is explained by its ability to correct PTSD-induced
disruptions in gene networks through activation of the deacetylase activity of sirtuin 1
(SIRT1). Additionally, resveratrol can correct PTSD by inhibiting 11BHSD-1 activity.
However, a phenotype of PTSD+ rats resistant to resveratrol was revealed. Unlike rats
sensitive to therapy, they are characterized by an increased level of activity/expression
of MAO-A, but not MAO-B. The results obtained here are consistent with data on the
ability of SIRT1 to paradoxically enhance PTSD manifestation through activation of the
SIRT1/NHLH2/MAO-A pathway due to insufficient negative control by microRNAs
[2]. Analysis of microRNA clustering for MAO-A and MAO-B showed the absence of
matches among them, which for two random genes is only 3.2 % probability.
Accordingly, in PTSD gene networks, disruptions can occur at the level of regulation of
the expression of these enzymes.

Conclusion: The results obtained here indicate the presence of distinct differences
between PTSD+ and PTSD-rats not only at the behavioral but also at the neurochemical,
neuro-endocrine, metabolic and molecular levels. Thanks to interdisciplinary
approaches, it was possible to establish the contribution of gene network disorders in the
pathogenesis of PTSD and substantiate the best effectiveness of resveratrol as a
component of an associative gene network in the correction of PTSD. A diagnostic panel
with MAO-A/MAO-B microRNA was also created, which can be effectively used for
personalized therapy for PTSD.
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