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BBe 1e HUueE

AKTyaabHOCTB/[aippd®ae MBIEBICEC paccTpoHUCT
3HAaYUTETbH-YEIOI IMEIHMKYIW HpPaO OHAEMYpaBdBZBpPOCTH]
MHAYyCTpHUAaTAbHOM oO0OmecTBE, HUCHMOKE MUHN O CKobI
TaKXe MNOBBINEHHOTIO pPHUCKAa CepAEUYHOHU HEIIC
¢ 1 e up|[Bazkenovaiet al.,, 2019d][3 y 4 enmawreo ¢ U1 3 W 0 JID [T W IH L CC CF
J€Xa U X B OCHOBS®E 5 TOT O paccTpoibammMa
MCKIWYUTEINIbHOH CnHoXHOCTH Hevem@ HmMB M OHBa
THUOIOT MU JenpeccHuUBHBX pacc Typkweld cOTOBI eoec
€T YBEHYa@TOTr@gREA P& CCHUMU OCTAaceTCH cocpe
cucr tlelMel 1 > Osso et al., 2016]

CeporonuunoBas (HTc,TafMiap oM O UT)p U KA EMWEBE )
agTeucTBOBAaH@OMBL IPERITy IPaIMmo oOpas3zusag ¢Gusv
pMm 1no BleomieunduyssH.x 1 MO Ha T b HOCTBH OITOMU CHUCT

OJ5b IWOT O MHOTOOOpPAQAas3 w4 C epaT OCHCUI HOONBHBH XUl H P

£ o s @
©

T KOMNMMUTB KWIAXSI T 1 4 [Pyiliakn et nat,0 2011] ITo x a 3 a 1
JOCTOBEpPpHBE pai3lIUuyYHUsSd B epaoDOo @ & I EEPIO B
Oc o6o0ce¢ BHUMAaHMUE NP aipoepemeernotiddagpp S5m0 ¢ K 0 1 b
UT paer pema MYy O POJaBb B p e HTlncauncurue mpry Hwv
Peunuenrt-blfh pm oS T uma AT partwrT O0nNbMWMyWwW PpPOIBb
CEpOTOHMUHa H a HacCTPpOoOECETHIKENEIM O H B € I € HBU € )
dTeXamumx B OCHOBe Jgenpe ccuubDonaldgon étal.r20ld;s
Popova et al., 2020]

B mocnenunee BpeMs BHHUMAaAaHMWUE YyYUeHBX I
HEFpeueaxOOpp i CHA ETGC S Yylmmao HHIEKMO K a T AW & OTObH ¢
bopMupoBaThL HBHET kapoumuBlap esiie 1 Tap e MHEJ 1 BDUOA
onpeaeNRHMHODMMBUA ayTop ehryyHIKAIMWOW a 1 b H O WO-HTE x -

cucTeMb. HegamBme ea ¢ mo[Namenko et al.,2014] mo 3 B o 1
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NpeanoNOXUTBTyYpoeagume pu3is airhilan g ue nproppo®
Jenpeccwudu U ageincTBDuaHnasmragec b-KH& xpream mer o
CKOHIODECHTD PO PO BIGAHOB aBB C p € T HE T O C M OM3KE AD,A HIKD B
a KTHUHBHKHO M E I PMOCHHOBBIBAbISC B 0 O O )X TR PpIOMr@ H U H a B C I
me 15b . B buszMoOTOTrMYE CKHUX YyCIOBUMSHX

npecunantwhT c urext p OH a x B plLLIE , ye M B )
nNpeaxncrTaBasAgeEeT cooOo# M€ XaHHU3 M, oT e[ ¢ 1
ayTopeuechbhmrmoap OBEJABHUHYYVIBTMENDADEARANMPIHD € C C

COOTHOMCIKHY romMmoaunmMceCcpamMu )51 FGTGpOI['I‘iI'E/IG

=i

HEe HpPOHBARMUT aBE T CCIT O P O HY roMoOITuUMEDPORB, 9 T
MHTEpPHAaITMU3 alNUu oH T § pBEHIBEHIIBTAOEPOOCBD € /IO B & H M
penenTopoM KEBBEGBDOK R @ U g1[Koadayova; Bazavkina, .
Naumenko, 2017; Naumenko et al.,, 20IBlpim 0 T pe 1 MM O KY B O T B ¢
Yy B € J1 HCUKCOHIMM 4 € C T B a n p e eHiHpaenurenmMITBOCPKOYBX 1 B ¢ M
JOTXHO BEPHYTHB COOTHOINEHHUE MEXIAY T OMO
reTepoyguwhHi®SHolsy, S5STeM caMBM CHU3HUB UHT-UO
HlhiapeunuenTepgpnoe3 1eUCTBHE, TEOoOpeTuue CKH,
NOoOBEAEHUMU nHAaxe B G(U3ZHUOTOrMYECKHUX yCIJIOR

C IpyTromu b-HTaap paHIeg I T 0 p Bl LU P OKDO p a
TEepMUHAaTbLHBX oO00mTacTgaXx MO3Ta, rae OHH

reTepoOp CHUICKIA30HBIAOK MU P H O CH aAPBUIBHWIIMHIAHCBI € C B C T

TakanpHu, A& U B a 0 U A nocrtrcunanturileap e m e 1 K O )

HaXOoOMJsdIluIXC A H a T € Jaax raoyrTamMaTtTeprudye c
AME pruueckmux MHTEpHEUpOHOB B BbI3 BIB A € 1
peaxnpuu, BKIKYasg CTUMYITSLHUI BBCBOOOXI

[Barnes et al., 2021; Bortolozzi et al., 2040 u Teunap ¢ ¢ ¢ @ mppr[MryrDe et

al.,2004]T'etepoanume p u 3thTiuam s Tweemimeyn TSo pa Mmu B T
obmnacTsaXa WIR@Ergac T a BJ 51 € T HOHITHECPAaCHCH bBM UC BBSI bB IH
IIp un yBenuueHnuidF ppasHITODPDB B O bp ®@HT

b3 MOTOKMUWCECOK WU HR u 3 oObmacTte# MTOKaMTHU:



pemenToOpOB, KoTopas wuUrpaeTt OO0OIB My ,p O
moOyXageHHUH U MOTHB a INUYKH)K, Il 1 @ & ® Jp & & BHHl ¢ cox
penenTOpPOB CHHU3HUTCSHS, UYTOOHNWEREKEYIECT K TP
N3 yayenue mocianencTBHUH reT-eHpi@ muu 8Ty u 3
pemenTopaMu B HopwMmMe u (map uapmmBASH/Kge i
reHEeTHUYNCGK®HU oI MBEICIEC T K A AaKTYyaladbHBM
HelpoOHmOMTOTrumMuYe cKHX ME€ XaHU3 MO B OBBEXILD ¢ ©
dPdbe Kk TUBHBEAEMETIOPDBBDI AECKOT U I
DKcnepHUMEHTH Ha KHUBOTHBX MTMO03BOIISIIT
CHUMIOT O M Bl TenNpecCCHBHBX , PRIKPB BT ¢ BB 3 M
MCNONHh3 @BRBEMMDICKYTIEIPEDIKIMCCTKOUNOIBB Bl C H € H
MEXaHHU3MOB HDTROOPEOPUUAMEHB AC T E HTHOCTHU K

AaHTHUAE NP, CcCaa HTpaaRsxRpea 0 O T K M € THOOAB@HRKM @ K O 1 O T U

BOo3nenndlpmmmse HA e MBble B HacTOoS4Ie e BpeMi
NHO0O3BOJSIWT DOy YU PE 3 YIJIOBTTPASITCHR IOBIU €0 O 1 a C T U
MCCIIeaToBAaHM. MausunynupoBaHUE D KCIOpec
HNepCcChmneKTHUBHEBM HanpaBJlIeEeHHUEM K a K o0 s

M€ XaHHU3MOB pas3aIHuYHBX naTolnorui, B T (
HNOoCIJenyIWine Ne 4y mse.CTBYIOT pasiIuYHEBEe oo
HeJleBOTOo r e Ha B KIE€ETKY, OJHAaKDO BE€KTDO
Te€eHTHUBUPYCaAX, agleHOoOBHUpPpYCaAX, ageHoOaccCoO
npocTOro repmneca, ABJISKWTCSI GBNEMBXHUBIU

BekKToOopoB B r PNMangoGuangpng Gao,uGao, 20l c mo a1 b 3 y € 1

HNaHHUMCITegoAA/HWWB ITagaIwT psaaoM nNpeunmMyl
HEnmaTOreHHOCTG®H, HU3Kasg HUMMYHOTEHHOCTH
r ¢ H M WiVo, a T akK?iXe CNMOCOOHOBTHBME G @ 4K M X K

Taxkxmue BEKTOpa HRERISMHEATCCDP YHAQaHET&EM T4 o0
MaTepmwua i alenmtz GrayeSamulski, 2012]
CtremeHnpb pa3paodoorTaHKH onarcur o puoe OMilye MBbD. € M

ybeaurtenbHBEe OTo0oKa3arTeab eHBpae uzemardvwupTtoeBn bBr



v

IenpecCcCHUHBHONOAOOHOro MmMOBEe g€ HUSH . YeTaHC
HTp e u e n fGugcaitet al., 2005; Hedlund etal.,2005] T a x u ¢ a p Mma i
OnokaHBpe&SuenTtoposB OKa3s3bBBaIimwT AaHTHUAEHND E
ocunalbOneHUE JemnpeccuBHO NDBIAOKDTH 0 A & T antbdBHew
pemenTopoB xwuMuuyeckun pasHBBXCatepet alg 2013 ¢
Thomas, Hagan, 20044 o p T u o kong, 2019 SB-258719[Guscott et al., 2005]

a Mmu cy I s[Jamep et al., 2018] INJ}18038683 Bonaventurestal., 2012]

Hn as-HT9pemenTopoB, KaK JaOAJXsS MHOTHUX JAPY
GOenkoM, OBHO G6BHEPYXEe OJUTOMEpPHU3AINHUH.
5HT1a/5-HT; reTtTepoanume pa ocnmaobnmserT by HHI g 1 o
peumenTtopa, ycuiIuUuUBas MHUHTEHCHUBHOCTSH €T O
HT1 A pe fjRenneretpal., 2012] Oc o O0OBH HWHTEpecCc MHpe
poni#Tid5-HT;reTepoauMepoB B pas3BHTHH TaTo
ITHC. Beiaxa B bjaB[Naumnanko etraly 2064t eczoar 1a c HO KO T
nuvme pusdHihmxam -Bl; peunentopoB T€ KUT B 0ocC
YYBCTBUTEIAbHOCTH fHplel AU Hm E@IIT I THT C (KABX K I
ctumynaHthu npu XpPOHHUYE CKOM NpUMEHEHUHN
nocmHanTuue etkfuyumpenédnrtopamu. O-blTpad5Hb7B a
reTepoaluMMepHOro KOoOMIODIeKcCa MOXeEeT HUTpar
pa3BUTUSA aAenpeccuum, TaK U MeXaHU3ZME I

B pas3 BHUTHUHU HC9yYBCTBHUTC CIbHOCTH K HHUM.

He cMmMioT pa yOeauTenhb HBlE cpHilazpeaaacToOp
peryinsnguMdu HOPMAaIlIbHOIO ©U NHNAaTOAOT HUYECKO ]
peunuenTtTopoB ¢ aApyrumMu penen-Hdipaxwmrw TB MP €
maToOTreHes3e Hapyle HUH I O BPCCACCCHMRIH BI X B P R
ocTaeTcsda HE€ BINOIJIHE SACHOMH.

e M bHwoa C T O 4 € U paboThs SABISETCH U3 YHUe
NOBBINE HHOMWU 5 KCAIdpreopec aiwem BD psam@p a5k 1mB a CHp €

bpoHHOHP KWPEe pPEeryiasdaluri HOPMalb-HOX OO H®D



necan1cHHUA,

HmeaTu OBIIH

1.
BUpPYC
HE Upo
obecn

MBI IIH ;

B OApa

3 KcOp

CTPYK

pemen
(remne

9711 € MC

4.

a Takxe Ha ¢ yHIk nucuimocHTaeIMBH OM O 3CT
NOCTaBA@BHUCICAY OIUE
[IpoBepka padoTa@geBOEOQOBOUHTH
H Bl X yacTHI, He cCy IHu X y XK e cCo
Trece HOMHUKH nmaB stagay uSyn APRZEGFP,

edyuBawmyw Ccprdhbyzumempoe omio BS

n3ydyeHnue BIusgsHUA ¢ BHERp X Ak curr o«
X cpamme© a3y Mbpmeid awmuHumu C57BI
eccuiw kKinwueBlsixcpamme aT orlT a B
Typax MO3T a,;

MCCIETOBAaHUE BJIUSAHUHA c-H'E& p x
T OSIpIOpBa X BC MIB A ®MCO 8 ¥y Mblme U 1 hlagu u
TUYECKOWU MOOAENAH nOAenpeccuuam) I
HHrTo Bc uS5c T e M1 u -HMe Ba G ompw3zav yPp a x

nM3ydyeHnue BIusAgsHUA ¢ BHEGp X Ak cirr o«

BObDpOHT aIb HOMH KOpe y M BlIIE U IUAHU

3 KcOp

Hayynas

eccunrw KiIwoydBlplX HXxITee MIGGIH T O B 5

Ho ppm3dmwar ¢ B HOnepBHBE ObBITO NAAK a3

cBepxdkcmrhl peme o pda BM MOERIEHEXB B a € T 3 Ha:-

AHTHUIENpECC

npeagpacioan

CUBHEBIIU 3 bpdpe xkTASC/lgg cMbpme i ¢ T W R

O)I(eHHOCT'HH)I[OK6H(ZI[M}IIPCHOOCBI/BBH}B(HI/IIO

CHHMIXaeT YypoOBeHB mHmoBeageHUYEeCKOTBNG],oTau axwa

BJOU4Aedry Hukaig 1 o H u pHoTB acHmiceT eS MBI MO 3 T a y MbllIe

TOT O, BNEepPBEBIETO NOKAap RbblFpracare® pihp ;i Ta

KOp€E€ B b3 BB

acemomobpoecmPpBGE ¢ HUCECBIGL Mbime i

TeoperTHnuye cKa-ip MK THIMY WX HO o I BI HPHEO3CyTibb T

TaHHOMW paboOTH BHOCSHT - am -BBF p e o i@ m B P

HOBOM MCREG@HNIMAOHUU CGpOTOHHHO]B(HﬁaICH/IEM‘(

yBenuueHnueM -HO& X uwpeeaeriarko,p ome poO I DB P A 3 0B
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TepoaumMe pHBB KPEMIDITEEK CUOCBC.T € 1y € T C 4 H O |
XaHUU3 M, 3 HayYuTeEenNb HO-Hhp @ mera QP @R H PN BN
0 TrYMNO0OTE€THUYEC CKH MO X€ET MIOBBCHUTHD ypC
e cuHanTtT-H% gpcexkuueen. €50 pip y ©r o i, caBT X ® K flphe ¢
e MBroo pp ;imTia JKW p € , BeEpOSTHO, unHT-HG & p

II'T O P BI T »ITIO0TCETHUUYCCKH MOIXCT 00D A

5 B2 =
(@)

peccauBHOHOT O mnoBe n.cllibpmsy yy HEBERB O PR EY I

=
o

Helime M TNOCIHAYyXHPadO ©T WO B G B ,FUNH AE [Bl & [F0Q |

T O p BIX 6y,Z[}IT A BJIATDHC A BSaHM(BIIGTfIaCKTHBCHH,H

POT pPamMMB 4 € HIWH CTyYyZAEHTORB OMmomormumuec

€euUMuMaJlBHBOUBEIydyeOHBX 3aBegeHUIH.
MoaxoxkxkeHuUsi, BBHOCHUMBIE HAa 3 aMUTY :
AneHoOa@aapoOBaHHEBMI reHETHYE CKHUH KOHC
€ TKH u obecmeuyuBacTt » Kcnunpe c ebBGRP,
nupywoHE&pe benTop, MedYyeHHBHU Gunyopecie
PBHUYHOMH KYTIBbBTYDE I M I iNOVHIA, M TR & ® H BI %I XB H
PYKTypax Mo3ra wMbumu ( ¢pe NWMOM M@MIB OH
epxdkcnpedEEGP.6enxa 5
CBepxdorkcmriBpeme n1Sopa @®pecqi@Me@acIT B bl 3 bl B
Aa4YuUTEeNbHBHU aHTUIXNENpeccuBHBUH 35 ¢deHKT
aMmBIE MO3 T MblEa ik yubBllblh €32% wuw y WsGlicgd
HETHUUYECKOUN mpeagpacHnoII0DKEO®MMOEM IOI KB g1
CBepxdorkcnijHdicpaime mnBopa bp ;'id™a 1 KO P € B
nNpeccUBHOHOE HOHBHO H®IKHEEHEHUE K & 10 & Gy JAVIbB Ve
Huu BlI/@5T7e 3 Cyme cCTBEHHBX M3 MEHCHU M 9
POTOHHMHOBOMN CHUCTEMB MO3T a

CT e megHobe T 0 B € M HAoNCcproud apuem3siy J b TBabrcooBKC arsie 1 € 1
CT OB EIPMEIDY U MHE3BIKIT bOTOAOTCOHBO B BB A T TACTSI0 @ B B M O
C Il CHPTHAMIC M D T ® P U@ OI/A b IOWOM, € M@ M J1 € 1 O B BIf &8 & K

MU MC HCCHOMBEPMC M CBHBHCBDXK O T € X H OMIOOJITICUKYYHIBLEXP & D U 9 €
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METOME@E T€TOMBAMBIPIE MCOHOHOP YO O 8 2 H K SHJI € K B @ T |
BB O XKPaAIT ECIPIDIETEA T UC TOONRT GPOCK3KWMD BT a T
PesynmpmdosoemBLw T u ar p a PHyDLI1500025,a T a k ke
ObBnTHpEeACT ama© e ypixagHean2is [y mu H CIKKAOFR ® H e p € H
MO J O JyBIX HCbBMXE X 1 y H a pyounaHcemrvbenn 16 H & ¥ XXd B ¢ ka
2022Uvye xnyna ko mwa p « Yo uNewaocienceMeeting— 2 02 1 »
VIO Me x A yHapoO @ EHIHP® KT U YKCOCHJAEIP SMHOLJIMOSA YbIK € H Bl X
OnMobpu3WMKOMBE X HEMA D ¢ © B JOTUPOHILKB of B Y ¢ o 20219l
Me 1y Ha p OHIaHyasiH) A K T U 4 &k O apse p ¢ M0 &I D J bYyX4d € H bl X
OMoPU3E@HOBESC XHMDOAR KB J0 P EHBOITBOMBD ¥ ¢ 0 F02020,8
33rd.ECNPCongres020,VIMe x 1y Ha pl@ yBHapD KT U K 0 BEHhe p c H
MO IJ O IlKe HHX:0 QU3 WHM®K , X H OMIOOJITCOKBY, T ® P B BIL ® I O E
B U pYyc o= 20t9dBRO Reports— 2019
Dyoaunkaagumeme gmdeepaema@aumaucceprTainut
HayddH B X paborT, u 3 H U X 5 HNOTHOTEKCTORB
Ky pHaaIax U OMpPB @A ME KK BIX BAK P O, a T a K
cOopHHMUKAaX MaTepHUAaNTOB MEXAYHAaAaPOITHBX KOTI
Jiu4uHb#I BKABaA DD IpUGBHMAPME JETBE HHO €
pa3zpabdborTkKe I U3 aiHa u MJaHap OTBaaKHMeU I
nyOnukanuid mnmo ™MabBrceep msmawicaiMme ppuaMEOHTTBIBI I O U -
onpen®yPOMHE A HKCOpecc,Mua reanRKe B O T
oO0paboTka HBAJ YIGRBHIHAB XTI P O B € J € H bl. B mounHpoe mae B
YPOBHS MOHOAQMHUHOB moMoTranmswm K. O. H. AHT
bBaaroxaphsconp BBHpaxaerT raiyo0oxyio n
HaydyHOMY pywmooObaymebBi.ioosCa. o0mee pwa&oBO,
 Tamax BHNOMTHEHMS aAUTEREPIEMHEMHEK a M q
He poreHnoMuk Mllmb B eCiO¢ HBwadHT 0 p Bl € MOMOT a
P Kcmep umoeCHBTooORE MW KU WK ouH 71 a y pM.sxa O0Kan3. o B x u H

B .kx,. OKynwi.u x oAB.R,. &l oam® a d B akB.. 0] »HO. Kk 0 A. C.
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CtrpykTypa " o0Bbha™mMoTpa ORI BIIOY a €T C e
BBEOAEHUE, o0630p TUTEparTtTypeH, MaTepHuadiau
B BIB O 11 BI, c muc o X0 wicurroeappantky@obmu(i o 6 e M p a

113Ma MU HONME & BIX B . [Ip3dm e aw m liTeanboa. u 11
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F''mag®063aprTreparTypsl

1.1Ce poT o mucHnocsare ML HC

Xom™OsHTO siaT Kk PwTIME ¢Hra 3 @3y 4 € © P ® TOOBHAMAHC T € M
Heep e N e nTPOA® MBPOTKH @ FGR O J1 O T HOUTE KC PK BHTOMES I 111 U 1
M@E@UUIUHTKDEAPA KT UBIB C ® X H O BCHABLCXT ® P T X H P B 1049 a
CeEpPACDWEY ITUICTY@OYHY WEBAPUTMNOD EHIY GOJUOHBEYIOB H Y
cuctTeoMMiiue rpe 1 e I HDPBBIATKHY GIBE € T YIBMNPHAKT U Y €
B C ey H K IMIOIB TaaH,a P Yy IEPHEIMECWMME B PO TO HU HEC QR G HE M
BOBJIECBAWMAT OITM@BIMXHU XUYGCHEBX) OJI OT fAHECEKEHAR,]
[ Del 1 ét@k, 2Q16; De u r wa Bea;, GiévanaiDi, 2020; Roth, Xia, 2004}
Jqpy BIBEK HIPDEC T U MBEKHIAGMIA0ICHWI € 1 ¥ OB @ M B HIECH O K& M I
noS5-HTpe neamuppa33 pali®@KKYCCETIBE, KT A E BB P € T € J €
nongamann ¢ n fBergeo,Gray,Roth,2009]

N3 yuecHenpeo T BHIRIp @ 1% a BXX BC I a 3 B M BIAOL B § M
pPai3 Il HIAHIND a BI&MWMGE MEB 9GP OT OCHICHIAL € DK Y T U C
CUCTE CIMOBII BHIT ¢ pacmimiaie Bapuctel ¥ BEGEOR2r o var a 1 ¢
M3 BECITTOE@ p O TWIXHHWITHEC p@pim ¢ HT b-mm kip ok c uT pBr m 1
1953r o Byi e pB GBI a 34aTWE@ p O TOHMEADP RA D  ® BMIDBMWE 0 T 0
CepPOT OHWMHMAP YRICUICHW M@ MITEHU IT O T a JIMACMIYbeIRA, a 1 a MYy C
runmnmokxkB mopeer ®o 1 ¢ p xKaoHIMeed JIXEOTTEAGI G T a € P@ B & M b H
He BbcC oPkacmn p e 1 6-H EsHBI ® 1 €OTrCHSO C U TOCIJHLOHTOU § B K M@ X
KTacR@BBOHOMDWDHBIKE Mo Mf llon dHmay,me Ko a 1 a k9684 ,
CoBpevMopmasp oT oHHanuyHaaBalOSy r o nwyqor Ax.'a o0 nw 3.
[Ilukapepamc Tkaorme M MmNt udD p e 1 e m TCoOpr T BM CKHOOH I € oF I U
HT-u H 1 y 1 1 p 0 BCAOHKHp A CI] CIHOWIEB 3 J1 O RKIH GIK M O P C K© Bi U H K
ONOCpPECMBYPMASBJIUIYMHBIMUNT e ANpW:T poMBpeime nT o7
pPacmoJ O MEGIHAHPPIAMC U M T AT HER C K P@ KT K 1 pWEeprc W H O

M aTp o n ucHeovupaszcs ¢ cktaebiHTs penenmop s k ynotT pPpD0 nu
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Il € I T OPPacCMI,0 J1 O K& H H H B JT KMUBKII I a(X? ¢ ¢ eOKITO K U p y €
OCH3UNHKMOMIUAOIPOOMM O 1 U3 AIPIMA MO N OD ProOa d Mo
B e E axHiap ¢ n e n[Basngsetal.,2021;GaddumPicarelli,1957]

CepoT oimBUWH OO ¢ HVHOBHM) a M ICHXOOMI,HCHAMI p € H a 1T U
ponuHE (upoupraOMMIJH 6 M C T a MIER @OMI.LO C U I PO X O I M1 &
cCanengqoBadTalHmmeppxBpoTMaHICE3 a MC HMMB G K T PHMAITT O ¢
agpcuaupygocdHruagporcutpuidiHIR)a udgae p Me H T
unTodpadnar uapPouddc.GaoacpErpmE T OBDM GH3AN © B O 1T b
TUK aclOpeaxXTI®& MAHO KUE M@®@BAP@ BHOMYPIO®.L H

UIOTOBPpAAHEA MO B IK®O,pET P U a MPMCEKLTHKIEMEC QP HIWH a K

[Tonmdblsa g MmeKaxkwy al®BHas T o porvaSsHIPag e k ap 6o xcua

pMe HIE® M p 60 0 KleawproamMzaar A M € K MK (I € & © T J Wl 3aUKPXKYe
p a 3 omoaduauvemdr-J4 1 0 K ¢ U ¢ € H UWIT apJMaNHT KOHPrapHyam T acM U |
pasuemaHil. boianycTaHQqQBUITECOHDAa ITBM T P O K C U Sl WP O
KapOOKCHIMMPWBAMEMMT HOBBHMIDC Yy TEEBHEMoUD a
C MOHTAP OY, T ® O p € p M eHHETOoad X O M MEM[ble B p a M@ H H I OBD a

poT dHRegurTtapeerpcmie I MM, T U P ¥ I P ¥ T DIEPOO I € C

[Moses,2008; Waltheretal.,2003] Bc oc T om o4l X p a HBB € I U K Yy J

Ip
K a
o
I p
cHu

c €

ecuHanHreWPoORp®T u My auieuiinpuodiHd B sic B 0 6 0 B a
Y e CHICRIEpP O T P a4 HB M M HTRIEMUPEAC IK S JoP O p a TAUBMSD 3 bl BCa 4
CTCHHA aTI TPUCUIICSCITKTHOME PM T OTHAMKHIKVEO K ECCTB I 3 BIB & T b
CHHAaNTHW QYT IOPNH € HTT OAPBATIMINCPTACKSIT O P © MM AT O

HAWB3BIC B OO T OMCCHXMAa HA B MM I1a TEROI b HTOHOLIRD @ 51 4 H O

POTRHMBED a RIE P& CHHAaIMIHK WQCAIRMIO MM 0 p a B-H 0

HTrpaHcnagpap@rp a €lEEEUEIBIMS @ TIEOMB T Q) lIA X O B BbIBB a

B €

' "

3I/IKyIJ'II/]BICHOHBSI/yIEI/]IpCaSEH.ICHHMGH[OMMI/IHOKIC(I/I&?&B

I pOKCHUMH I CcyK(RynkEH o i
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L-rpunTodaH CepoToHuH (5-HT)
HO
HN (o] OH HN
TpunTodhaxruapokeunasa Tpuntocannekapbokcunasa MoHoamuHookenaasa A
HO HO
ZNHZ OH
l g
HN
AN 67 Son
5-rugpokcutpuntocpaH (5-HTP) 5-ruppokcumnHaonykcycHas kucnora (5-FTMYK)

PucyhOxewvMEHTHOIX® T pa & POAOHUHAa .

CepoTw®magyJ WIPPYACKTT MBI CIECOKBIE [ € HIMPE OC IKEHCECIbD B €
BIHCS-HTopoanyunupe i p o HOacMpuy,IT® B @Hea Y aBJKION P AIK a
pacnonoMeoE pEXHa@H KM Bowoaz dlpoagnynup yeommoea O H
He Up oK a 3cyarory0o 71 b IUyCOT O XK DDY(ap € p € HCTUHCYTH® ™ ¥ T a
CaMBBOCTED/BBEM HHEC PBTA P M HMO AP ,0 C T P &1 /b M —

I O p C acJSIbJHPOOB a1 M € ]I M A€shb/HPIOB ad H H € p B WOPOYIIG THHY al0C T I
ocTanwadcdfiCo 0 » 1 C Wdra KYrT,;o 4 IBICB U D B € J 8 TH a1 K XK €
M H O ryupey rduyeH Kk iMB p @ T y 1 U pcyckproctaomfBarger, Gray, Roth,
2009]( P @)c

PuaepZllenTpaae pere o HU H enpyr]BergerdGray, Roth,2009]
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1.2. Heunr-pldanpuHe 15 0P bl

3AO0OCINEHNEHMSET VHIACIENH 4 P @ L € I T PO X CPRERHAE P I
Cyme ¢ T BUE3HVHEHHCRE G Bl M 354 THO®B H € J P BMHEUT O il ® B M1 O T U T a F
CBS3 BBaAaMmMmBIp,a 000 & & WHCUHUONL, P a T @ 8 B H O U C T BHyam Il
CyOnonypeneEHT @ PUOCBILO JI b 3 OABHAAHI MOMM M YMee CT KO WIXOJIBS
BHABIcecHMMac OO, a me P ABIXUY HIBDMIMT U TP MIE M T O |
OT H O C U THEEJIbAaHBOP ® M € HMSCHTHOEM O B € K Yy JIOAIHMPOHJIOOMIOM3UB O J W
J€TaNmMWMBMOOTEH K OCBTYPIYYy KH QT p p HE II T e p B @B XX
B € KISy CT aHO BCICCPHOUTIO H U H € I ¥ H & BBCUK3UYyXa JI KC3 aa MITUOW
cBs3 pbdHiApene nmeppMre B0 HO0PITYyOpPE&RETE@MAal M HOQ T
MAMMYHOT HC BOX MMIKEOT @ PHIAXIBEp € MHE a 4 U TBEOI3bPHOOC .
a pa3BUMM HENOJIb3 CBPHNKME HVHEHITXO JIMOB B O B £ €A J b I
yrany6 muneyocebifc ncrmoumPH] JGIPH]5-HT 6 bl tmie p B BI M

BBCI[CHHBDI\/BI/IPOTOHI/IHCPFBI‘BIG‘GHHHMECHCOTKPBIT

(@]
(¢]

POTOHUHEC PO MHO HEEETKa HK BP0 1 ¢ § B HOROOHBA, P y XK €

—

¢>H]cn menp oa k W& a 3 WlMCrsA HANOSME PO T O HPRAREHX O |

UT UuHapmebHarsa Ha p o wGioan o m(bHHaail aieops aB oqimpiea € J

nensdTpwb-HT;T u mar c mo n b PHISSHII3H ] TGEPH] c nume

o o

=

@€ e KTM®BMIOMpPIOTBYEXE Il € T T(OTpeOMBO p BIJTOT KP MHOT O
PYTHMIXIT @a HIJUIOSBO T @@l IME HE&€E @ 1€ KT MB PR UP®BXMUYH

o a T udbaHoTe e u e m T[Ralacioset al.,, 1990] 3 am o ¢ 1 ¢ A0Hmeed b1 a1 O

4 = = OB OO -

S

T€HTUW QU IHCUepWhHs 2 H b g & M& Ib-6lFme 11 ¢ m THOIpIGAR K O T O P
M H UXBIJOWT U C R & BT Ucl HGIR o n yRytiak etal., 2011]
Peuenrmce®pw T OpHaUCHIIAp O C TBPOB I €HHGIP B B 01 I T @ M @
nepudPaprw a IOTACHIM MIC 4@ MHIX p C T € K AMBMWHB0 0 0 ¢ ma
MUTIEe HHGIP a3 pa@OBRPCECNAaPMAMOBCHMIITUIMAOBIATC B A
OTMUT PECIMHECE PRIEM X UY PAKK XN PTAKE®R,LUU3 0 pp &8 H U
nenpeBrewermotcen emmM@A®X c 1 T UONBEJIRMA B H U P O BKapHHL H €

Me pled mo n T upmeoBe 1 THeHplomB3k 0 T 0 PLIIX B 71 5 KOprecie M T O P
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conpsaxe cHGMaun k (GRCR; penencoppsaxed KR 1K O N
CEeMUCHNHUDPTNS HBME M OppCaAIHCHIBIRI® [T JO,pIB ST I IOM K IHE H S M
npumMmepHADWo goO0pecHmammxec P c 1 aL{5>HEpeme mT «
S BINsS COMBWE TI € BYHWIMD @ BJ S8 MBIMHJ®OMHEBKMA HaJlawo
GPYyYHKUHUOHQ@QTPYRDYPHRIOT PYICIEYP OTOHMPED @ BIK O
(Pud). CoBpeMeHMBIECT a 10T pra  H O & & M H EMCSCTKOUJICH
npeanwiE.TAO MEerE0o HU Ma@dEa3x 0 BCOTWp VK THY (PM H K Il U OTH@® T
MEe XaH#MRBR MABQAWMMSA Xeck# @ mapoeM] ¢ TaOaprame Qo p Ma 1
00 a3 ooy &urpyypH K Il 1 OMIMIXb aHEDA B MU BQ QMM X ec5H O 1
6enxmevn ¢ M Plow 2O22 T 0 nmcay me ¢ T BTOOBJABMKBOK P U C T a J J M *
CTPYKpPVYROBOADPaMe HeceampatT omeniHean t™dpie B 5S-HTzp

noatT YIb]oBB2022r o B Mt & a TGBMMU C A P B OMT a J JCUTIPES YC KK TH
cpamdpye poToHpean e I BME @m &8G-06 ¢ 1 Kk d-Mm,:5HTs u 5

HT; [Huangetal.,2022] ITo 1y 94 eHHWBICCT a J1 JCUTYPCYCKKTYCSp BIT O H U H
pemen HEPOBHIK® 10 C TA ®BI O JOHHOKH H @& HIBOE O T OT p a
pemeopbHT,HoTakMebecne yMWBAXWMHUCT HUOEHCI KC HHEE
GOYHKIUUOHRBHR K 1" BBROKCH®E M€ T HT §,a He @ K JOCh T U
NpeacTaRMMHEIK € 1 C K ac3 TApHYHKOTRY IoKeRy O Xp e 1 e ol F O |
NOJdAydYeaHIDMO IHE 0K p o HecHeordphaFold B k mm romeiic ¢ 6 5

bU3 MUY MO OT IR THWMWE Py KOrey/paea 1 T 0 p M TI OB K ¢

o 0 y u dJumaperetal.,2021;Varadietal.,2022]

5-HT peuenTopbl

/\

PeuenTopbl, conpsaxeHHble ¢ G-6enkom Jlurana-3aBMCcUMbI
MOHHbIM KaHan
5-HT1A 5-HT2A 5-HT5A 5-HT3A
5-HT1B 5-HT28B 5-HT5B 5-HT38
5-HT1p 5-HT2c
5-HT1E 5-HT6
5>-HT1F 5-HT4AH | |5-HT7

Pucy3iOxspemvMemaadau ObtkTpemse n T opoB.
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N3 mccnengopaBEnHpe TCEBICOMD®B M®OMTIIEEe HT p a b
CEPOTOHPRAUARB XSOPOWUBL & a XA BHITHHT peunuenmuapar
Yy H M K a JIMbaHTHI'{e ap CHIT p € JIBET JIO TH) VBMIHBOTMEO HH a CITEe0p € K P BICB a
NaTTEMP HE MUNO T UTOPOT O H UPHEOIBEHIXT blp @ B HTHACK U X
MmaTTOBPAC NP EC AELBIEHEHC T KIIOM a 3 a T €TJOBTEOT, ® MJ U 4 H
noagTuperne nT &PTo B B a3 acH p a3 1 u 9 Hppymirk 1 1 il H €@,
NONMaKIMMMHE AWM AUI O Tbh3 CRAIBKTHWBMMEK OJOT H
aT e HIJOPEBE II ¢ T T & [p ® B o[BagamzBlakely, 2013; Mengodet al., 2006;
Sharp, Barnes, 2020] Ot a1 ¢ 1 bHIGIEpP OMHOBT Y K C I P € C CH@ ® B @ JT E
peunenteporolEHHEBIEC T¢I 0rO@pPMUME ANSIlUA O 1T B ¢ p X))
UIE®WTOMLT ®IHAMOCTCHUHANHEUYPO®@EEEIKCOIpPECCHU.
OT paH MU YKCOHMHOYUKH 1A 3B W 1® M O 2K3poa,3 J1 U M & KK pIeaie m b-o p
HT [Mengodetal.,,2010] Kpom® rama nw@a a1 ¢ p maPatdic p oT o H 1 H
peuHncomBD Qi p ol HI P »xaoeHd HIO ¢i a1 o (BNST, bednucleusof the stria
terminalis) m o x a 349aryy T 1o € J BHEEBHE OMHOBI YOTHIT B O 1 P a 3 AR J ¢
COOTBE TCCBThBpHAWK E H KO MW pe 238 paid 1u apmcxK pu b-HTo B
PECIHCOBB PP E UMY I CATHBTCHUHOHUOD B GOZI® X K J aKIOIMHOXH H a II
(Hanmpmeme @ FHTp/B-HT7, 5-HT18/5-HT4, 5-HT18/5-HT24 1 5-HT14/5-HT 24
[Hazra et al., 2012]), a nmu p a M ¥ 1 a HI & i (FIQ/HCBIT OKSIO PHIK C M P € C C ¥
peme n D-bHTpabyt 5-HToa, K O T O P K@ 3 IR P BT U B O B IN G X H @l &
AaKTUHUBHHBEpOMU A AR B P IharmBarnes,2020] Ta k m 1 p a S-H T,
He Hp &liH& 1 ¢ a MHOWIX OIMIsMO 1y J 2 K @ W B HIM @ 1 KCOIT EOK T [
by HK [uATH®, a C T MOYOHKOA C H M € it 0 T prodmdnesiie © Hp 0 T oBHlHHCa
[Berger,Gray,Roth,2009]

BHacToRpme M3y Y epHylHEK I P O T O HE HO B © M H 3G H «
GOpPMUDPOBREHTMICOMD @ U MaMHOWDIIC K V-0 M @ HOT U WM& X W M 3
NeUNCTRPOD T BAPHA HABMICCKICO H U M aMICUXe aMH UJB EM®M aB IR U X
O C HOBB3¢a UM MO JT ECIECPTOBTHOSH Ip B @ B Bl KIOPPYCTA P Y I D MK K X ,K

bopMUpOBROME@U T €TEPOJUMEPIHGBGIKT O [KIHXNIJI ¢ K C
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TPaHC aK BBRAMINISH,Sy THRGHY KGPEP MHUDP OB H P @ IDC JT €
by HK II M O HOA TIIBb CHTHIOX B .

MH O TKRIOC)T J1 € KUTCICRIBE J1 O H @BTC e /MAyip3ya H SMTTH 7T € 1 O B a
by HK upiaiz 1 u THHIXMBI O 4 T ubTBpe nenTop® 6 b s CH S
MU p O KIpMA 1T a 3(OYHHOKMIKHOUWH, T p 0 71 upHyTec it xr e 3 € 1 u
BCeux3 B e ¢ D-H Fipxe 11 € m Tooc pooOBBOHEH M aHHEHIED O O M D I B B D & K
pemnendIhlps, T O0C KO JOBHKAYT p aeia IOMPO bBB p € T y JI A I
GyHKIOUOHIUPHIBcamcmievmo g Pe.qnen Hofipimo T mmp a 10
OONDhINYHMOAYITUDPOD®PAIE KCERPB T GILEHIMKA P AR GBI & T ¢ H
U yda T BBYME X a HUJIMAIKRA,IM O C HOBEI P EC WACHMMU C T B
auHTuae np PAndeewsetialg 2015; Nikiforuk, 2015; Peroutka, 1998; Pytliak et
al., 2011] MMomMu wor oTBoH,u Ma Hpa B¢ B e e m THORNP abl
OO0OHaAapPDYy KEHHOWD OE MU P OB ITTP o 1 ukvoeMpinwibeeh-H T o
peuUenTOQREdMMIpeE € COHOHPPbRM3 OIMHU I @1 R @ Yy T Op €T Yy I

by H k 1 1 o HaaknThuHBOBHH TcTrrc T @ o BH[Renneretal., 2012]

13.5HTiap e me mIT 0 p
131.X@ a xk me p ubeHMuypxkeay e n mo p o 8

Peme nSfHdp 1 B 1 1 eiraqusD olmuepeo w ® C T P O C T PIAZB &€ B K
pemen TcoeppooBT ovH W & @ 0 omizeyeu ¢ HBI dldM C5-HTi1a penenTo
NPUCYTCBTBBRYCIOOTRIOI ® T HBC H UM OKABMPEEL OPAMKEQ@ JUU H
S IPAKAK,O  FCORBOMO3 T A@RHBAMNO C P CAICYHHCTC R IP®O T CHHAU |
CTparx,t B O KHOTCPTCE LI P € C CIMOBBHEOJICCKHOW €H, 1 T WDBy HH HK Al H
[Albert, Vahid-Ansari, 2019]u n p u & wm m{Maumenko,PonimaskinPopova,2016]

Kp o MeO rHoe © O J1 BKIOWIXA 4 € C B W dIXI W a M J eTHABK X a 3 a 1 b H
rasdnr ama xa pMestikawyetal., 1991;Pytliaketal.,2011]

5-HTiape m e mureopo B © £ anoAH22a MM H O K M COJIICOTTAHHHKX® B € T
CTPYKTHNDPYN YHIYGKE MU C T U pOACTIBKEBEBXOPD € BH Y T P U K T € 1
mne Ti(dk 0 H@ Gle ¢ T € TIB BRI B WITR -0 € T KKOOMT, 0O P PIA K T U B a 1T

pelune nWWIPMO MPIY @ WK YIRIBP U B KL W ¥ X ¢ H M aoRI FAsSM
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a xTuBsHoc T u H KA HRoles ki, 2010; Popova, Naumenko,2013; Zifa,
Fillion, 1992]

Peunenkipamais ge nmaoycua € T € p 0 p € AyeTnoTpoeplpe. I
pacmoaampaciocTichia NHram @ B g pmrteaxElT H e i p u o p1E XA
AT €eTEPOPCABEIOTO @GIT C UHAMPAIN © € @ K H 3 WIRTHCAIP M T ¢
TeXKe ¢ MKW ¢ B GIK P OHHE® BH O C A1 KICUSXPC T 0 H (1 B edp[Barnes

etal.,2021]

MPE®POHTA/IbHAA KOPA
5-HT1IA _—

Mosblwenune Gai3 / Goo 4
8bICBOGOKACHNA CcAMP, RGSG/ w HeliponnacTMyHOCTL

Aodammua ’
i ERK1/2 / rTMNNoOKAMN
’
g é\\ /A\ \

Namars

5-HT1A h

: \'1\ \\ Gao ll
‘V \\ \1/ \ CAMP 7 Xonumeprueckas
Cnoco6cTeyeT NO3HaHUI0 p /) RGS6 dyHKUMA
— .
AHTUAENPEeCCUBHAA aKTUBHOCTD 2 - ¢ /)/
< 7/
ALPA LUBA /‘) =
—  5HTIA
3amepnaer peakumio Ha :
anrunenpec%auru Gai3, GIRK
Ca2+, K+

AHTHarpeccusHan ‘-
~

aKTUBHOCTb CHixenine

-~

== BbICBOBOKACHUA
AHKCHONUTUYECKAA CepPOTOHMHa
AKTUBHOCTH

YMeHbLaeT AUCKUHEe3Un

Pucyé4aokr neneygfaonydsaHiimmaine n ©a®@ P COMIYPIRTI € JpeeHAHKHIEH U

MOTYpEe  IcTeBO@AMOCT O ST & Plab IHGBIR TMIMUIECCHXIM & T T ¥ puolBarneset al.,
2021]

OYHKIHUOHAWMO® MaMHDI-p &8 1 e 1 O GIpimi® 1 p oMO3HYyod € H
OOCMmMMUBMBIB O A0 MIX C N € JOBAMBIDEaAKITOY 0 m o m yosHs 141 u v
pPpeEHNenNTOHWOMBPECCUPPRIHHMODBINA CMTOBXINE MO HC T P U
cnenNuPpumeE T K@PERHAIKE T TOPIHD AT W3KaAIB MM, 3 9 UBIJHWSICH U
Hale HT p a apsy ek ai[Albert, Vahid-Ansari, 2019]. DTt wp a 3 Ho 0 6 p a
CBOMWCYTKBA®3 BIHATTY T O T AN EyEa&onyStHlizwmw nento
O OC P COMYPKET € JPECCHAHKBISHMI Iy[T € 1 C T@ 8 O @A MO CTOSAT E
Teparne B TvanuneecHkaneea m p uSMdipa ytTop e ne oo @ p BATo T

CHUCTE MY -ac € p O T OBHBUCHB, 0 0 O X /Ba £ MpPIdAXB a3 KT U B U P



20

aytTopend&Hmo poiTopma nOupyzooyxhbtihue iipomor
KOTHYCEDPHOT B WMEA I T UME TakHoKa ¢ fCourtney, Ford, 2016;

PopovaNaumenko2013]

132.Kamn u u eccuxeunea m & wordell p e y e n mo p o 8

BcepoToOHHE P BVKOA3XE B 51 B JIMHG®GIT O U U C IR IHHUE b
ny ™HTap e nue n(rtaoypro p e ulkoncraoepiaz )phea @ g a T 0 hilgao M
pelmemmRA CTKpaaeHTC 1 (-0 B W KB® B ,H 0 BUHCOPSE Y30 b € HI BH M olb
KOTOpPG@& IHUHG@GETNEHUJ AT IMAKHITAB 00 WEPEYYJEeTTOl p U B OKI U -
cauxcammHoOoKw AM@nporte u A AlbaertzLemonde,2004;Albert,
Vahid-Ansari,2019]

133.Hek anoHwweceiime wokell p e y e n mo p o 8

YCTaHOBUITEBH® T JI M OHWkaHOHUY SIGOomM@c pe 0B e
HHT uoOupog AMPFHIIApe ne I MOPTHW,0 HC T UTY K W BOBBMPT F
aleHMUWBARI B30y pe g€ If 6@HOBKDBSIIXa.CTHTCPWMHQB M@ B T
s kcnpeccamaauigartTilrgma@@I}e kae 1t HBKRI93 5HTia
peunenctopmMynupddBueupep 06 be a G pAlbart et al., 1999]
OnHamaC,MOHM J » P OMIBOB € CCTBHA0O3CHl B & HI & a1 B-bl ProCHSi/00- U
Ggyd TWwee I M H C T BCEUHN HHbA EIMBC HX b €H MO3IIMDBL, P € J Iy @Olipi @ M PO JI 1
a KTHWBHOPCAT3 T U B W EBIO B e A4 PRI y I uepyHlim-pie me mmo p
[ToMuMDoOBrcora med ¢ y KQIs8 WT Ha MMy HHI@a 1 U I 6B HHDH H |
peunenTtThbprmM@Epac i & x B 1c35HTa pe 1 e mmmdiolter,Li, 2010]

N3 Be c BH@UI H a mbyHr ki | op € 11 € mcrcoupral a J1 H § BI M M
MHUTO-a ik HHU B U prypeomteiex 1 HMAPK)a( 3P 15}, Xk 0 T 0 p BI p apiOTIBH
POCHMEBXKUB aKKHIIEUMOI KB J1 I KKTPCHAT M 9 SPCCKTUYMIHS TP (A [B 8B MIIT H
niaacTu dpHCcPronc o p u 1 u p © BBRCATMoeM 0 MERIE m p U B oK1 U °
AaKTUHBRAIMMIT MA P @ BKIAXH a A R B I P ¢ € GIMOHBE U p O M T a C T ¥
[Sweatt,2004] m p u B ® | % M € H €BHIMHOSIBME 1 €)H M WUAMI P U M €MpOOMBE T
A BJISaKCHBRAMawc K pPCREBuank T O p @ H ¢ K pPKIOITIONMB] ¥k € T

MMCIrba Y B80®MME@C P C JWTBMAMAEANMAKAB O KXIHIOCCITPUC C CCHOBCHTOOI A0t



21

[Blendy, 2006; Polter,Li, 2010] Er a k T u Bamm#a a d1b HTLIBRK Mo ke T

cBUOg€eTeENWEBT EKoBemITIHEHRKE ato B e 11e H U e

7.2 0%
.A.“

Pucydolky Tme pe acamirua pea .,y 1 U ppy e e T ®HIa.M>-HT, ¢ e p o T obidTuA ;

o
(¢]
=

encep®w T olAuGi,au Hr u 6 u p YeomeAC, a 1 e HuaTaT CAMPImRmBKAL 9 e ¢

o
)=
a

Ho3 uHMOGIRK)G-& ¢hm @ B 1 3 a (IKHABUIIM €KBabHMA Bl © WIT P € BHBHIE PrsioMm JIGER, u s
enemaxprpealPkA;np oT e n aA;MEKL/Z2, MAP u ERKk n v d/2,ERK 1/2,x u u d/2,a

yJI1uppHee MaBHTHIMMm T H a JREKypu 0 0 ¢ oxkvuHHAa86; £I13K, poc b o T uagu x3u H O

= T T
o
~

nHaBDK; pocdbounueamsmnomagmaaBGSK3 xkuuaBsrar uk or e H FoxX®,Tgaasker;o p
H ¢ k fFarkheathoxO.A 1 a m T u puojRolten, ld, 2010]

=
o
o

Hp yrooyime pe £ a1T W apeoBy,1 U phyaexmrsppipoocnr n PIBK u
Akt, Ta k Mo x o ryanup @r aie b1 @ b-pTaam(uP us. Akt s B 1 s e T
X O p OMIBOB € C [0 & BI W JI 5 B KD )P WD BMa € KMJIO €C TTIORKC, K 0 a1 K K W B AKlT 1
baxToO[PpaMmWAOC P SCATYHEMIYRIANHDHOBIE C Y JT UDHCOAMK Ip 10 I¢ H a
CHOCOO®BEKY @ RKHIMCIONI(PKA 0 3 J1 ¢ UM BMTMO T 9T MK B0 B
r oJ o BMHOOBMAKE B c ¢ a mIep 13 H B & R G £ @ T RI@ O [NICOTCOp € /BH U
newcTHBEARPOT p cbuieniiopeo T p a H c[Rolier, Lie 20dQ Beaulieu,
Gainetdinov,Caron,2009; Sale,Sale,2008] Kpme T 0 rmoo, T € H Il U M H IH & 1 B |

OPUHE KOTOPGIEX UY EEXEKUXT p o WMcBTIRAEXBESK3, kK 0T 0 p b
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bochbopunmwpwreai B uAKly ddHae 1 O u p oOGSK3BHm e U T U P ¥
ybbekarwmT U A E T pPEeT AP MIRPHCUICY J SMIDAKIEITP U B O JKU T
COCTO SICHXUOIBOLIMP O s B JI evHanHsmvpape 11 p ¢ [@alter, i, 2010] E mre
OJHOBMUIEe HabKIOT U BAKbsT 01 51 @B & sToppa H ¢ k pFarkhaadbox O
(FoxO), xk oTopmhwic G o p WM T MM TKCT s B UIPKyCEIT OC P T, L T YT 5P CA b
N3 BecuarawMmpmu a1¢ umuFoxXOvn p o ss B JassHIGTA 1 € T P € C |
aHkcuolIutDaue cimonsse 1[Palteretal.,2009]
CuraansyspBHTApenenrmcepiada,a B RO TO0OCpPETOB :
cur HaanmyHTeimMa K ¢ MAPK u AKt, Morgy@pas HoONMygCpe gama
GbU3 UMONTOTr MIREKMEEC HUYPY HKM@ H A X 0 K/J @B HEGIXY T € U
MHAaKTHWBRAHIDIMMA J& KD HB HB®HETrAup e 1enTw@®EATO MO H b

KOppGIKE[I’M(PIJIOFHHCU?EHHHfI.

134Me x anwzuanw@aunuce 3 pwwenmopos
N3 B e cureHTOoBIp/Ea B MK X a HME e & HC ¢ ™Hdameime 0 T ¢
[Albert, Lemonde2004;PopovaNaumenko2013]( P w6k
l. pa3z3oOme@G#He TKOPO UC XOBHGAMEEE AR YHKJ 0T a
MHAYIUHBpOBATr oHuc thiomMupo puaTupopaeagaesBp a
nepexmraw ywrnaoncap ¢ 1Gi-0 8 o0 ma ;
2. MHTECPHANPSBRAAETOPMU KES MM O T HOPCSTIE I THAP ¢
mi1aj3MaTmMe &0 KBagHICE K1 € P € MC HIEFHTMOIT JKal X M K W
. mogaBlIeHHUC /pRAR AT MAURRIPIE 2 1 1 MAITWMB M HE H

B €ro0enKOBCOTHpYyKTHRPEpPpUMEYPTERMOpaAaTum

=
o
o

bopunanupoBaHUSI,;
4. T e HEe T M YpeecTKyasis- M3 M € H €BH M K C 1 p € IT & wikdirla,
OpPUBOAKWNIMMEC HAHIDIW HPE T @ANA ,CPM&JTO0BaAaCEA!

Gy HK Il U 0O HQAKITBUHBOHIWO C T U .
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Pucx®Oc HOBmHYImE® 'y T yiHMmI 1 0 HAakNThuHBOBHH € T phe ne nAnp pm T u pus B a
[Popova Naumenko2013]

Taxa®pagomecTsme NEHAR BB HCE e DHTB hphenmme n T ¢
MOT YITp € 1 C T acCBOJOSOTIB p O IMIEIIIE€ HIWI SK OPpe K I M @ M X U 4 € C

OaTOJNOT HUMH.

135 B u aSHilep e y e n manuppoess o0 JHCH a0 2C pmevac, Huooee N p e ¢ ¢ U 8
noeeaoemHUeE

SHT apeuenmMa pHEBOAKH P BWIABB 03 HUKHGPE B IKHO
[Akimova, LanzenbergerKasper,2009; Donaldsonet al., 2014] b b1 1100 k a 349arHOO
Habe HOT M I MIYPECOCIKBOIECOH)IMEA 1 H @ B € 0 @ PR BT WIEC NI P € C C
MOTgy@y c 1 a BuMI(B(aEeTpbe H IIHICA PIBHEHEEEMY B C T B U K b-HThaH bI
peImenHa8yppyo BqHpeo H H @ kap bba 1 a M€ X Ayr U My I D-hlTae %
peuUuenTOPYyNMHAMATE C MMIPDMUK AR HBXKAME pr uuec
HHTCpPHEC WKQBGB AGT HIAB P AaKECHHPECE G KIHOF @] € H
[Albert, Vahid-Ansari, Luckhart,2014] U ¢ ¢ 1 ¢ 1 ovmlammeci#ieo K a yiutomHT 14
peleVIrooKa 3uarie K>MEB O T H BI@ SIBIM G B bIe HE § B O XXBH®O C
MHOTHMKC ITIe pume yT an slemenhagenet al.,, 2006 boneer o
aHTaT oOmhlega( W yc mm@ Ol M MEHI)O J b 3AYTICITECUsiC HP @ B T T
qTenpeccuu.

AaTarondEHImep e nenmnmopP@IoKaoT®P T 0 MO B BIIIA K

Y hppe K TUBHDEC K HHBHBIXUT ®[p ® BHaoXxrBoacTpao T e @M@ % C
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BineueHmwempecCemarTumgeoe TBHA i (4acTUEAHBEKEHNCI
o0cecnHNe HBBMAC HOBHP MC M Ha IMIMICDeM@K W 1 ¢ MmSpHA 1R H bl
peneaM@EPp UB MEBIyIMICc Hb Me B H O My 0 0 %#7H¢ A m eoH 11 € B |
o0NacTOoOXK)JaXHTUICECNp e diiemmaaer c FHIp p e ureonp » B
nNepBYME pPOPK CIE&HUMoAC T ¢C U Hamm FHTgac xae11 ¢ @ m o p
[Popova, Naumenko,2013] He i po O M @ HE@ MW £ I P €0 & il B THED K@ T
BBHT IS & @THYMOMOMMa 320kMI: M B @A HP A MU J aHIChUHPHOXH Y0 B € M
CTuMy a1 aHHuy, peunentowaxso ncisuma [ AME pruuec
MHTEpPHE PRTH OXP,M aKUHBTAUCATE M P €IICHUCPUABMHUBIIC abJE Hi H b eH
[Albert, Vahid-Ansari, Luckhart,2014]

He xk oT o5pHHig arT o HUR T @l BJASHIITU a T p e G € HB,HB H €
H3 MepaHmwe HpemTre N1 T®HH0 BB 1o O HD dipxREe p-aBMOYy O H
MNOKa3BbBRGTKEC PTHBC HAa C U b CT BB HONM@O OB A AT bIB
NECTUHINHMBPR,IO3 HRPKIOT O PR BICHMEM Yy Iy IO HHU
MaKCHUMauMbCHWI@E T @ Bl 3 bl O HIHIIOHM @ Y U TBSHIIWEIDO P @ B H € H N
KOHTPONPHNOEMHIACUITDL CT R HMHBMMBIMIB € IR Pl HMXE U
BHCO MK, IOJNHh3 OB HMREGT P COJNPLYDKOUTHO 1 p O O B MpPKea3,a WM U €
NPOKAaNIBPBAEHP GIIMMES T MAC, TITAOMI a JT allHOUJEI O € 3UJA J P T O €
TpaHCTTGeIpT upkyhak etal., 2011; Ludwig, Dwivedi, 2018} [To B siie H H
NoOTDpeOalEHMEA KGR g1 3caaHion xe mmo m HpHRImpe me nt o
Bompe ne ocOmmmxo g[klender,Ladenheimlyons,2003]

BCcCoOBOKY  BHBIAIC™IB JIO KO BfApPaXE & B BlHATDE T D T A
bapwmak o TaehphacTKUrMp B € & X POOCUTCATHBE @ SL M € K TMIMBIHCHHMIUM
K aCkoOMa T O Jl CCHTIAPKA © & BIC M H a moiHlApe ec Ikenem @ P mwia .
14.5HT7pe me miT 0 p
141.Xa p axk me pxlthpwe e n mo p o 8

PenenHhlpumMme aiHTEe perEY OPMAC T a TAOAUBHHDGI T O
H3BECTYTH® QCYNURETHAANCTOPO T OB HHAB a KBI[MAH O B H
penaxcpaanyg pmamsHl m 5-CT (5-k a p 6 0 Kk ¢ a M ¥ 1 OHr Op HHICT a

cooTBeTRIBOGmmMBIMI ecprotbl Tu 1 orH'h,aT a KEK® 1 H 0 M
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UMBMNOCIC KCDBMEIPOPE HHEHXBOAROCIEMHMEEOH BIA3 BE CT
K a %HT:;-m 0 1 0 OMHOBCHUT a BHaEIHMCCSAC J € J,al R & KW H & K YJI00 C T y 0
HUKAQaKMEKK p epTapbpMxa K 0 JI1 0 @ M el B R exmiexd>-HD;p Baa w0 1 H U M
H3c aMBXTaBHROHT U PU I XPOGBEEME igeamBan odHp. €8
MOMCE@BAQ@@E O BOHa J0aTIKspasBAIBAT 0 jfBard etal., 1993]o 0 v x
CB s 3camm p o KW K Thp o w a K okJaeil M @r, avka at e p u d Kp o mi.e
TOTHOA,p VIIP B Uy NIHAIMUL T H D-Hlye B 1 3cvMH® r oy m ¢ 1 ¢
3a0007€e B MHMAICMCUT p 0 U B TkBoaHMReo H I P B J1 € mHTp 6 b1 1
k1o Hu moxe/RHEK p b1 {Levenbergetal., 1993] m w1 1 fPlassatAmlaiky, Hen,
1993] ¢ B u {Bhalla, SaxenaSharma2002]uu ¢ n o pBtatineretal., 2019]

FeHT;penenHirédppra nonwa e s mo ¢ © me 20g28.3024.3,
C Ol € POXRUKTD BIPTayMOK Y U T bl BUa3kB3bm a @ Cc HO BA MM KU DX €10 K
uA45a MmuHO Kpi & 31 @ aippoudd 1 1 3 DOke /a3 w0 53%T 0 MO 71 ocr U
gye a0B e uRrHlgHTH5-HTsu5HTep ¢ 1 ¢ n T [Bardhedals, 1993] x/] H K
SHT7pe me nmipmMe @ T HIYI U H © ¥ B P bPTayM@& ¥ U T bl BHad481 1
a MU HO K ulcomworn ocrmpiy T ONdH p e ureonp a mim3 KB & Y Iy 4 II
pes3syanppame m ddTpoea (42%), ¢ 1 e o y KOImansok a Hriuoamio J1 © €© U S
peme nT»Hlad-HTipu5H T[PlassatAmlaiky, Hen,1993] 5-H Fp e me n T
0pUHAaJIIKECOKIMe H P © B § I TCOBpPsO3Ba 1€ HoBDXe T KW BIT Py K T Y
npeacTaBelestesas MU C T M pTapiab EHIMie M O1 po avefBlatiner et al.,
2019] Htr7r ecio n ¢ propmH T p,@ X @ HEO BIJIMOO K a RAIBT € P HA T |
CnjalaidcHM/HMTE@PBOH pPOJHOAK, a T H3 O RAWMMOIT ®J OB aTEC
KODUDPYBTI@ PBYHI)y T P U KT BT O P OYBOIPOMBAJLTECpPHAT
CIHOJ a ¥ CHMTHPraBETIO PWHT p @ A C I1 O J O XEEAHIHOBCWI € 1 O B @ T €
Ko aupyG@I®H I ¢ Bl @ icpreonke n[keidmannetal., 1998]

Hacer onnsmmmmwE B e COTTHpoedky H K I M O HA@ 8 H B B E Y €
nu3 oo poaHdkxp e me m OdHpha 5-HTgu SHTEp. Te vieme H @i
CO0O0OOMmMAaol oy HIE CT BG&MP MXKIDIICOCPKAU3XJT U € WO B P € H U
aKTHBAMMWMAII a TUJAKBRISAB KK @ H A 4 H [Haidmannet al., 1998]

Paszsnmwuweod bopwaowurmaoprna 6 ¢ ¥ p BI®ETCHI P €pcac3 WinB 9 U
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INTUEROHPEA 3T UXNAPAKMHEGAY Il P 0OABTAOHHHUOCHT © Mp #H A& W M
nnSHTmpnmocpaBHeHBEWMP YT wio 1 HIa3D T WX 0 0 ¢ H HH® C 1
BJIUSHGGIIO MEC HS 3 BIBIXHRARHAMA@Y TDMH3 0 opaMmic Ma T P U B
K a3 a u Mo 3 a MGuthreet &l.52005] Mo 1 ¢ kK y JIMIOpAHCOJNCH P I CB aa+H TH
HalmpaBIJMYHTHGBIMEHTBO 0 AP & JT CKITHOME BHE& C T K M3 BIB a
nTuraunagxTuBpayua nfRbaplmpellizzeri et al., 2015 a mony ve H
KpUCTannuGaERXRHYPR peumnenTtTapesgoc T arBOWUJIHAB
TONMOTpa(PUHXLKKHE €T OCaUTa&®B A3 bIBALHPA3JIUYTHI

by HKIHOH awD B I &k w[hiuangeatal., 2022]
142 KanoHnuwcacecmnma v worllebkp e y e n mo p o 6 .

Ka H O H ¥ Yce W TKHMAIIbYHIPEE 1T ¢ T FHIpcaB 1 T a B T u ® BO u
Oce N Km® BHIA A TWB MAECHHM T aT A KP A B BKIMUPTO I Y K II
U AMOKOTODpPabkirT M erp oT € U H A B B3 BIBhaosic G O p U T U P «
pa3inu@eanmnmunne HE3liMe HeaaaTod®audo p u g ulpeo B CHI
MU IIEC HIQPIM BOKRIKT UB MHIWMEKEC HH K@ CT @ HMIMY JKbAHCBKXa 1T
HanpyuRaspasuc mMRgdlon ¢ 3 a B U @K M Y B & & WIHPOO T B K H bl
CUT HapiechbTHYT U pkyncHNHRK) n m y T Akfi 4 T T OM @k © K @ 3 BIB ¢
BAiusSHmMeDPEe KT MPHKRK PABIY T UPYIOATNEG WO Y[ B U KHO C
bopwMupomaHMe K [Blattaer et al.,, 2019; Choi, Helfman, 2014; Guseva,
Wirth, Ponimaskin2014]( P w/k .

143 He k aHoHwwuececime wolleEkp e y e n mo p o 8

boernmoo k a3uatidbl Fpenme ne» prioiBRA D 0 %K GO € T K O N
HocGi20 e a1 (oPwi/E G0 € T& ®MIT M B MHPC YCHKKTO CTVb TK FD @ JITBY HT BRIXH |,
M XBaXHBIEKXE CT ®spupieek TI@PIM 0T ¢ H acMerM ¢ i & a B HRRO
' Tda(Rho, Racu Cdcd42) xk orTopa& Mo T yyo 1y Jdup oG@® T B-o K
3aBHUC HPMKWMP0 M waHH B BIX K 1 ¢ o (GEP[Blattneretal.,2019]
[ToMuMDQq 1960 e T MO C OA0OKHTHM B U X O B ® T H U THEWDKCHIBEEXK a
KacCKa&BH3 admerey 1 ST ®p o maia i 4550 e 81 KRGS),6 ¢ 1 kK a M

ceMeiWosPpR@maAIuMOBB ERM), Hepene Mmopp 3 HaH MM H
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(NRTK), mpoTtTeunndoc pamaznaeimmg 3 bl B a Arkunvana GAKAP),

Oc M KRMMT @OI& U MO B A KR ™MmI omBook(tdsp90)

5-HI  5-HT7

5HI  5-HT7

0%V VO © ¢ D' '® 0'0%e%)
O NN ORI 19,0,8
YOOUU U
. l"l “
b AU® 4 —
)
C )
(o ON
Pocmeupmaa ‘—‘
Cunarmorenes b ~
|

s ,

® o TpaHKckpwm! TeHOB X
S o] p— o o)
® @) .
® ¢
® ¢
£ nRTKs ]
@ @ N C
@
1)
D)
C
® & ® ©
Q] < z06enw o o
) = HeWponpoTteKTsHbIA 3ddeT g ¢0C¢513§a| e Dj
@ @ DopMUpOBaHUE LMTOCKENeTa = — — — x>
.\ TPaHKCKPUNUMA reHOoB KaAlEpqul ( D

PucyhA@GxemMaTumze XKpaeoke HHM & My P I y 1 u poyHdzpe x1 e 1 Tdpdpemk. T bl
onmocpenoGsS@aaimEI@ME ] C T aBBIeIRHBIC CHEO T HA PO P MAMMOII eC & @K a Y
DO®CpeaokpdeabROIY € CTamJinepma @d c TGak pameAl % :

aneHnunnart\MWMRammraLsnaegeund3 nHMoORBRKAPD p a2 e u nAERKa-x a1 5 a 3 B
p e T yJl U pPBYHEEMKbIICe T @MITHHbRAMIAKM-T;p 0o T ¢ u HE, H$PA03 @ ¢ 1D &« m 1 0 1B ® KIO;

ERM-0 e nxaime Hac3TpgueH 1 1 Mmoo BGERF-]p a kK TOod M erayaa H 1 HHOyBKBuXe 0 MRATK 0 B ;
Hepenenmaupwra HKAKAPS > 0;e 1 3m,q1 K 0 p 1 BAakimanaeZOy 5 6 € J1 ;T O T H Bl

c o ¢ HmmHBRF-c siB 0o p o Tparrmmaaips eSRE-;2 1 ¢ M@ HE € BI® 0 p ATl K HI.T ¥ PHO3B a
[GusevaWirth, Ponimaskin2014]cu 3 Me He HU 9 M U .

CHUT Ha

CyoOpenfgpmOg&e T TaKXe B3 aGMOHMEIRHEMIO B Y
KaJagrepwuHORB, YTO NPpUHKAXTT HK HBR B GB 0 O @& ® M 6
CaMBM 3amnyckKad Tp &-H &/@E1p &1 m T mw BOA IrUessH 0 B B JI 5
MOJ € KYJ S p HOH®O OKXaoCIRIAMIAOAr COT a HOBBHBX CHHAaTIMIC

He UpPOHHBX CceTe€iMW, MOAZYyJIHUpPOBAaHUSL CTPYKT

[Kobe et al., 2012; Speranza et al., 2017; Guseva, Wirth, Ponimaskin, 2014]

144 Me x a Hn pe ma s 15dlEp e y e n mo p o 6
PeuembmHbrpoare pN-rREHEEG3 UJT MMPI@ABI®S MWW O U JT U P

PenmenNerompuk o3 ummposapar yus e BNk a N66, Hod T €

BIUSHKACBIA3bHBAHBHAOHUCDONBO T BMMYHOIMDHUT O X U M

M CCIJeE I ONBOAKHAM3HMAPIANAC ¥y T C & R M® T a HN-TOJBU K 0 3 W JI MHPAo B
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noBepxubne MG@lynck et al.,, 2012] My T a mm WaiH a JOW3K a % & D ,
Il M C T epMadchll, 0 1 0 K(E-K (H IBIIE €1BOOMMY e €1 € MBI oo p1ao x e484y438x

n4dlnpencTacBROOMDEH O BIHOBIEE HIl @ A BIH&GIEDb MU T O U T U |
MyTaHa me U I UIMaOIMb MU T O U HP OB A HB&KBTA, MY C K a ¢
aToHUaK® M 10® M KGonEs12H & a T p a T uHeaanep 1o 8T 1B 3, Gys4D4

OT ¢ MWHBOK O MO 1 H@ Qys4B8/Cysd44ly B e T M U@ T O®T P € T O B :
KOHCTHT YaTKUTBUHBYHIO® ¢l E BI FHIp(anH € 3 a B mHoCTI My HOM BT @ B
BpeMHakakKTuBaGQamk@y, He m3 mMe HA €ltacksmu m 6 p a 3 0
nNalbMUTOUIRP OB A I Mo xkeO'BIT H P ST MBOO B JT € BBE H

M3 0MEpUPEBINEMUGPAAKTUBARMTUBHPY PMBYyO TC Yy TCT

o
)1
o

Hu YHor siBaPp,ene nortHdpc B 1 3kaame 6 ¢ 1 k Sym Gy,
OTUHAaMMUUIYIBAIKIOMUAT O HIM@PMOE P EAEC T COIDIMIOBT € Ky JT 5 |
M€ X a H HFO3TMB,€ T C T B3caHCHehNilc K T UG HY IuGi>20 TOC p € 10 B

CUT HaAaJllWuh3l aluIlo.

145.Qu 3 u o 1 0o equyunexcykmmwec p e d-H& peig e n mop a mu

AnaTowvm ©bElIykpe me na @apIc OKIOTHO T HO BT K 8/ BT C
TajdlaMUWErCHMID @1 a M U & @ & & OIPDIPXC, aWIAbJHPMEB aa,M U T' JMa J
asnpmrxper obln A kW@ £ TECe KT UP[Yy @ BOMWIGITUA KOK@ Ha P YBRK € |
I M II T O KHAKMOTIpeeo J1 0 B i @ 3 [loeopoldo et al., 2011; Thomaset al., 2002]
ABTOpaaguor pla ¢ vHBHHESC BKBUEE® O K Y ® T HCOACHI ®HMa @ 1 U a JI b |
SN pRXJAaMYCBal 3a@HBNIIMO Y GMEKIOPX UK aoIObJTHABKXT S
O OJ cHeM 3 K HMyMPUO B H 8 MIWI P aCX H C O PPHCHIIX& ¢ p HO ¥ O ¢ T a H 1
runoTamMa}Myca mpiHpemx aHao c A @ Hempa ¢ 0 p e AlitEGi u
mpeagImoJ,dMIT@®e KPCRA € TMITOPPP O TBE € T Y I G MWMmWMa C TP, C
LU DPKa A JIPHAOTHM U Y CACKKTOUIB HD € P MO P € T P O Yy HE H jlivA M S T
[Lovenbergetal., 1993;Naumenkecetal.,2014]

[le pBOHAaY@ATICHTOC T @M & K T MABTHOBIHXYU CUT @ B T a ITM B U
pemne nHlp3aa Me IBIITIOHGHN B OJT OTWMHET KPHW3 Homxor
PO e nNaT OPa WHMHBHC ORKOMO ITRTMaAMHC ME MO P M B HH

5S-HT;u5-HTiap € 1 ¢ m tThoopiaeBe MOrMBAE 11 € TITOOKpAaaJdl U B O R H M Kl
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Texeo OnadlHEKH &k T e TOY MO NMHMOTWMEITBHOT UBOIMIOI
3 ¢ e kprewi e OAHO7pT 0 T 0 XK U TCERISILbIHADH € & I W K JI a T3 00 IMKL @& K
peme b-Hop-o T p uoa fBarnmesetab, 2021]

OnuHowizme pBH N33 HOJOT UpWEHCKKIMP ¥ T U ¢ bl B AxHTM b1 >
€ I € I TOObpJpasI T y NIHUIpIKIa JDHIC IM@ KHKE B € C K AWMH YOT P € H

a cCMU € KOINHUT BHOyNIMpXe. H B BKBIOTHP O J U [D)a K1 TACHOCH J U BHO C

(@) B =E©)

OJPpCT BBOTBeAuHeIAH @ CIDMBO I' 3y & B M O BTHE K A X M YUIAOKBH, X
ackBamda pwma k o1 or anig ee {RursalaZucker,1979]

5HFpenenmee piuMamMp POTBET ¢ p Mo p e r[Naumemnka, u

=

Kondaurova, Popova, 2011] Ha uToykKa3 bBRAGPEC KBHMIJ3 BIB a € )
CeleKT MaBTHGBIIMIWMCATAAHMIHA T O H M B MMM H . HE MM € P & © Yyp Bl
MBIIICH 0 K a yeam opreor ¢ n[kammnon,Hoyer,2008]

boeiamao x a p @ wyas1 a £S5eHA7p € 11 € MBIMoepxaa H WI3e MIapXe C CUU B
TPEBORRARKX T POHICTBRELKLES € J ()P K ¥ K U PHyalo D, 81 5T D
HT7;pe me mMDOK® BI TOBY € HK T B/ 1A QMM 1€ HIBIEN € U € JHAMIHDP € C C U
p ac c 1 p[&algnekeet al., 2013; Naumenkoet al., 2014] Co o 6 mura, edTrcos
cenekTmEwHibHlr peunenthZdhnpossBAS&THOTHUTHU
¢ B o 1 fAdriam etal.,2012;Caneseetal.,2015]

Kawm B cnyudcatep € B OO TOMEBCOCB JI €BUE aH3 B MPTAUCEC T P O V¥
cBsAa3armmexipecldmerumosrauMMapmarBHT; B cuMoT oM
Tenpeaey MyHANBUYECMNdDMWMKEBEH T € T € JIObBCITUBIYHIGIIE a K W[ U ¥
paccTp@BOBRAE®E B @ ¢ crcpouMiOBl M @ 0 K a 349arHoor,0 Kk xHila
OCJaOpiai3e/Tu i EBIC B HIS BaHBHERPE clk3oBwe.crTamkoRa @ T p € ¢
B bl 3 bl BaaHEaTI b TKCO3 TUOIOPM Y BE DI P € J CKIAu®TIbU,0 U J (DK R J1 U 3 :
ME XaHHUHGBMP®BLKAOT COHNMHUOONU ;L FAC IT € MDD W £ O M U O WTJUHIIBI
(puusdamIME XaHUTNPRE CHUMOaAaTOAagp & HA A JITAUBIOOUT 4 JT &
runopuaapawaciwBOAND®HE) Ka XTETRO J¢PTr ABODEAXE
U « op s wmarsm c o, uGBX699/0 ( Bpic o kKo cCc e n& KT & B ormsHilc T
peuenToOpOKUpPOBANLT @ BIA A HHAYKOT U O U J HIbIAMKI

HEONMUOUMPHPMC G0 MO KECTBUTETECTbeTBDaB@ D
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bu3zMonToOr pe & K KBEHK3XB,a B H X ¢ ¢ 0 B Bl y & ufBlattnemet al.,
2019]
SHET peuen T@EXBM® I IT P apTOBJIB K O T H U T UPBy HHEK X U 4
00y uemmaiM s[cemapoldo et al.,, 2011] mu 3 o ¢ p fRotlm at al., 1994]
» mu e [Beursonetal., 1997] o my me & @ nm\Viguier etal.,, 2013l mur p e H
[Silberstein,1994] 3 ntoynoTpadbwm@ HWMIEHR Mp K 0o T jHAusewet al.,
2015lan B ur aTe k5 H 8 fLeopotdaetal.,2011]
146.Po b4l Fp e y e n mpp p & u p opseayneunume p M BLX € K C 0 8
[lepBoHavYanbHO mnNpeanonaranocpiGOewTKamm
Cyme cTBYI®OT u ¢ y HKK II AIMDOHHUOPMySKPTH Bl €K @ € J U H I
B3aMUMOJAE HCTBYIWOT C CO®TBE& MK T BBy I0 ICUTMCUX U
cooTHoOome Huu 1: 1. PesynanprpTaTh MHOTOUYHCI

OHMOHAQAIIDb H BIX HCCHGHOB&HHﬁ, MOoOJNIYydYC HH

=

<
T
=

No
o
—
~

0 VK@#HRABBEWDCOOHOCTHSH pemenO6paErRO N
yme cTBOBAaTbh B BHIE OITHUIFOMEPHBX KOMI
OpHU3HAaHO, - YT O T €ITOSM)OO I U MEC P U3 a Il U A MO K€ -
TOMOMNHUTECI b HBH ME XaHH3 M, per VI HUIPIJY GOTIO T
I pIOE C,C BI O I O C PhleeIBO3BAAMHMIO J € H C T pB ey Ioeiu MofBudenger,

Marullo, Bouvier, 2005; Devi, 2001]

OnuromMe puiszamnus MO XET OPOUCXOIAUT b M
peumenToOpORB (roMoMe puU3aUmuH) HIXOD MM
npuHangnexamumu K oagHoMy GHOR{( rpas peiMe &
Fl'etTepoMepuszamnmusag MOXEeT BIHSTH HAa CHT Ha
p e ue nt[Napmenko et al., 2014] O xHT; pSe me nT opoB O BIJ
BO3 MOJXHOCT®B bopmMupoBaHlm peRERBRPOPHAME P bl |
byHKkunuoHa bReaner ebal.B20R2C by H Kk 1 mOHAaATbHOHNU T
reTREWPMWE pU3 aIlMui c HUu ¥a-G®ern ecbiHIz pB B B § O PUOTN
ocnabnseTrT OoOmMoOCpPeTOBAaHHYKW HUM aKTHUBAaINULK

n3MeHneHnuin B -HAippe meancHag@ma 1Skldmr. u 6 upywomu i
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reTepoaumMepusaniEm HakKWGdcRIKpro smame aHn ax
MBIl IIH , 4T O NO3BOISNECT OpeaAmnmoOoXHUTH [
ecTecTBEHHb[Barngscer @a.B2021[ a xk ke O BT O MOK a3
reTepoaguMe pU3 allui cmoco0Ha p esmennytebkipgpar b
KoTopboid OeBlyxdaaBaaT ccu S0 yc T o ¥ uu@p ak3oyw HIT
MHTEpHaI -WBpavipwkie TS a K TUBUPMMBIEG-®aHEREaaBUCTH
nyTH, Th&aprEpe MIKE pPCTOBAaHHOE¢ CB-ARBBRHMY
npoTeunHKMARPK)3[loib TB M aBHCHEMOCTHU OT OTHOQC
SHTia penmenTompD®BaHHBX B reTepooJuTrOaoeMEeqH

MO JXe ™MBaKT BaTbhb ERKEedmacmere o B a[Rennereet atr, 0421

@apmMaxkonor uye cHlapie ndemmorkoepaeadipd p e me n T 0
OTMEHSET MHMHTEpPHa,J UB AR U0 K a TdprHmamwace ip o B ¢
MO XHO canrenmnarTts ,IOpemao gonkee cHpakklz opBealHe HIaT g0 p
CUTHAMM3ARIASIETCS HAaYalbHBM OHHHTOMHADA:
SHTiapenmenT®mom. 2 pdbe kT TOMOMNHSAECTC A TEeM
akxkTuBalMbBEpe denTtTopoB dyMeKHIHMmMaiea™l b HY I0-HE x T

p ¢ u ¢ n[Basnpesaetl., 2021; Kondaurova, Bazovkina, Naumenko, 2017]

SHTapeunmenK@EKBI B € COTKHCON,D € C CRIPRYPOH & 4 I T K BE
S0 pPHEBKAT)AKI O CTC UHA (M RKDPREKOUERAIM.MP)O A T O p € I € 1
5SHTia B perTynsmipreic MHAaNOT BHE @0 6O kHEETHmpiu B ek a
BO3HHUKHOBUOHM®®BO M[,T@T A3 O0UpaTeRIOpEHAPECCCHP
T €CEeHCUOHN HBIMNIEWTI 094 € B BIME MC HOOTM,e TCTBE® & H
Tepamne B TrwecclkboMed X0 ™MATrau 1 0 M A P @IKPOU H 6@ HR G e
HMO KO0 0 b s cTHOMIR KITT,XOP 0 H M 4k ec 4K eoGelli @ 3irCvivonm p u B &k 1 U
npemMay T B ehHYHHOKUI U O HIACJICHEHHOCHN O W D Wl My @ wW ¢ 11 &1 T
HTia, He3 aTpanaeaaunHna nbrHim plelaset al.,, 1994 Koanne xk T u
7a6o0pa THOGPIMPUO T € HID MBI K /M EOBI M ® B BI C K @ 3TAPHEO] I O JT O XK
[Naumenko et al, 2014] 9yT omo B B IIEC HHW®EIOpP € C UHANOTHU

reTtepoaukmempnuibeEHodBBH T T noc paBHEH@®OT CMHANTHU
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00D S CMEGSIXa HOUT3BME T C T3B 3P # B HI Ml Y P GIBIHENC € HC € T p-®a 11
nocTcuHanSkHluape Rarw { Pm8.B Ha YeTmMIIH HDBF D C HWMOSIH b
BEITUKBD (U3 HONTOTrUYEREBBMKIOXI UUEC TEBE® PO HUBME |
npecuHanTHH R e @« AEOoOBANIEYL, e MB T OCTCHHa I TYIATUOE

OpeagcTacBoubsAosife X a HID3IM,e TC T B@AHHBE pHaAabBHE uu

[
<
-
o

peunuentopoOB

° .
» Ve
= dusnonoruyeckme ycnosusa

-

: ”
*
N ‘

5-HT- cBepxakcnpeccus

T AN =
) s « ¢ I
N
= W lMocmcurnanmuyeckull
lNpecuxanmuyeckud || HeUpoH
HelipoH
“ 5-HT1A/5-HT7 retepoanmeps! \1 UHTEepHanu3auusa
5-HT1A/5-HT1A romogumepsbl 0:3 . CepoTtoHuH (5-HT)

Pucy8®m3sunuonoremeicerr i@ poagumvepinudHrpe e n Bep@RHE MT ¢
e p e B « [Rodayyetal.,2022]

b blamop € A m O J1W DHEPHHOS ,IT p €ECAC RO BI€ GKM ® MO J1 U MUC D

reTepoauBMBEpaduHan THHTeH eKIMPXO WA KU T aBECTTCOIP O H
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MOJUMaPO BKCTH UK emmMToe p Ha aw3roipk m &H T oupso B
OR®@IOCPEAOBRHMEP M IT WIHWMM U P O BBABHCUBI® O O X [l
p o T dNaumenkoetal.,,2014] Ip mc K yc C TB @ Bl Bl M GBHCHPIC J H €
3ypoBOHISE pe me n T oippooBB O IBWIMIOHTHPOAHO o T € 0 p € T U U
J JKIHOOB BIC KOBIWH ¢ € TR @ 0o 1HM@/pHIgrxk oTopHE 1 6 U p
e cuHan o hlepcekmeen, B @ [p ¥ SAOTPHUOB, €K 1Y0 1B bl 11 € HHA B
HaMNnT UIMECJOMK @AMk € A CKRBMIT @l A e N pex@EPaRMHDOWM Y
Cnpyrcoriiop, B C KYCCTRB@BHDGMHHP AO HT a KPP O
o bHsKEpe ue n;mopcorec u H a nofHulpwE ec IKHMIET O P BIP O C T B
CBOOOOXMO®Ga™UIH © K a 3 bIB a B A GPJCECIC U BIHEOWEC T B
OpeTHOHRE@GKXKMBOISB a BEFKNMIIE p o J IKMweMmHIEH § £-H T u
TEpHAaTIRIOAETP®WB DA HT UBHDPT® EBOGWY € p AGHNKH
UB &GO PMHUP O BTAAHKIKAKB O TIHEHIXP € CIC M/BHOH® B @ I H I
THa MB O3 M®OCKHE J € U C TBaGMI I0IMAOTIBE K Y J1 M P N BRI & U 3
3BaHIEB& PO HMEUPCUC3TACITINyEEMI XTI T K p® meo roa k a s
N EeaqabCHTa M€ KOT O BI® BA PR M I O JOATIRAHTOR @ & JT € 1 C T
T e p o au mMoeHpTmd3-H Tpruenii € m K @ KOBP € C U H a IKTL MAHKE JT K |

CTcCHHa n¥Hulye &€ IKaeIKT 0 p O B

l15MoagenupoBaAaHUM JempeacMBHOBIX CO0OCTOSMSHH

151171Ip o 6 noeemmap e c pu € 8 WP OCLOCENBE MM WML O M

c a

T €

JlempeeowmwacNpPoOCTPWHEGIHIGKC @ OE X U YCE0CCKTOOC S H
PAaKTRIP@AGWIO XKHEEMHIpOMPYPe KT U BRHBAX,TaTHBH
I HU T KK BIBIBIX OKMOOTBO, i M€ H)TC I U T M B U P § MEIB® € 9 € H ¥
¢ s m & a8 xice [Bharp,Cowen,2011] Jle mn p € ¢ COMIBH3BIGATT KK Or e I €
O BIDI® Y € MEW,C J ONHUAYCBIC TOBEONIMO T € 3 B @ ©OBTpMe, K 4 K

KETOETORHBMEC U (U IMIHOPBYTCOTPCATICHIRUMEC PIC (H I B M P III U
MOYy O n WKCITUBHOW. 4 €TICPKUMH € 1 @ HAa T O 1 O UHAE M O C T O 4

pame B ToMPIde ec AKFOBMP € CC L WA TI areeTTcesAp o0 3 ecamwraiM HHAa®M u

etal.,20l9) He c MmoHTaDp @ 1 b @8 HOO M P & T ¥y @ HH K I QIH[T & BC

a J

bTCPHMEMN ODH@GBC HKIIOHGQHNWX O TICHPHIIA Y MW X X 0 IO (
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TaKHM&XKOMapM 3 U Y CYyCNKPIMSKHIE M & 61T [T Pl B MIHP O OBEIJE Y € H U
J €I peBOBUCHEMMA PE O T il @ 1 b IK@® GICUCUT B W J| CHIY, )K 1 a 0 I X (
IOMOIHEIOJY YJACIMIe W M K €0 HO Ka 3 siBRed e Kk T/laBmes
ecCn®onbmyaesin p e COMSHION AT HOR T BMPT € pa MIPDH X O @ U 1T
Oe3ynpea@rmmMIPEIKEIMCAY ¢ HA M JyHDKAG@3 PeT B U AICPWMH
NpPHUMECHCCHTHAM TITRBIX HT U e npecoanan s ©oT3H40%
Jenpeccpaasp OBUIC3THIBRAZ WD O J € B aBBEOM @ @ AP 3 P a C T
CIHeKTMXMO KeOTBITBp y A/HWAT HOCTHPI®BIMBTH ETC RO M
0OJpPOC TBKCO3BPAMCHTHE G J1 O K HISICIOITE HA @ U € B XPKB HHU Y € C |
3@0TcBAaHYIE MMMWUMIAG HIYMIE T U Il M HAK YPH B B X U JNHONI € U
[Krishnan,Nestler,2011]
HenpepeBRE®HT P a cCcCr/Mppyylelrpp ® H M 4 €3cakOiowme B a H
T a K KMBEAa X a pIHIBAWreATEp @ B U K © M s HIaCIKHUASIPp € T BM XK € T
O0CECHNEHMMPIMWOT TUK GIPRMOTB R ARATE UOECCADIKE Y HU
NoJgaBIJ SGOQVERIDY He M HE @ HT O MEYC O O T B EM I /B W W€ H U
JE€NnNp ewICPIrux O H U YR K KMIKU T U 3 U P ¢ TOUPUBEKHOP € 1T JT O X «
HeCKOoOOb6KOMcHBOnEID.B IKAT HO B P € C COMIBIH3BIOCATOABB U T

KOT yalla Il M € HHTAOOBI IO a0CNTpCcesiI € TR BB € cC Y B®WE K T U

=
=
~

HUYEecHE MU X O MR I p UIM@ P B JI CHHAHCOTEp O @ W € J O H

CHCHMIMMC HX IH IH ¢ THHWy TB 4C BT VB HOIGI' [ .B)F c 4 CZ'IHI/IGCI[ €CJIIb H

=
o
= £
=

oBaorTcyTchemex0Obe KT UBHDIMHO CT & K 0Kia K

OBH3 yTEBHXATIMWEREACpKUMACO " @ Ma PR &8 PHIO I C AT O T

jan
(¢}
=ic

€ H TnaopnHXbOMm 1 CCUYMEMITAT OCMDO3BABAYEETB U @ H PI& H U JHJE SH |

a O OMTOKJWE J1 €HIiA XU B O T HBKXI,M HHU Y € A MIXGI T a HAU U

o
w
- o oz O

HeHWpomncuxomerme ¢ GLsishnamNestler,2008]
BToBpenMa@®@®uUMIOT OMa TTRYTEECPKOArsag @8 Hp ¢ C & WH T U U
METaHXRAMITHMXOT UHTCIA.ANA P O HO3 B e crH@O p M@ O U
STHONOT HWATCOMWY 3 HOIPT UHEMERWEKY I MAJTHUBE KW
emedH e 1 0oc  T.allompummoadHpudpie K T ¥ BIK K@ PPLSTABKI @ O B O JIBS T

rpynopaxjle Iled B HX HIWE € J1 M YBUCBPAOEBSI® O T K @ T & P a I1 W
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geHed PPe kK THIPKR XKOHEHBEYCTYDHDAPIBIAaKOTOMAHEG X I
e HEHpPDCPE& BATIAYINTEI I MC HBM B HM® a MU H € pIreupice i aK
3MOMH®,C YUTOMBKPUHUIMEC TPECECCKHEYBCTBHUTE I
HOawyuH=a3MB BIC O KIOAWC T T KM K IHIAHM J a I1 O0IOp 0 6 Jice M
Ooupwye Kk TpeIAma,paH AHIA O MEO HO a MIHEGT P B )KH € 1
CTAaBIHOIUTCMPAWDOBB AHTHUICONpPECTIPA@RDAERBI
MHUECBEHMBT AaHIHAaKOHYM,MT BIBATIQTr ¢ HE T U U €
Hp®yamnu3 a MIMOOCHMHEBPET ,Hl I8 WM3JIbR O O p a TID P @ JBI® T O B

ANpDWMMPK,BEBBOPDRERPREHARINUHHO M O JOKBOOAIE W )

)

P a H M YMEepHEHIOCET a @ H € H P 6 O M (IJe OKra MIFeQIiC H OABECN P € C C
TP MAEOBPE@ MTE B WIXCHT P ¢ @ C W 6l BBAOHCEBH O BHHaM ® ]| € JI

OoOJlcHBaKHB ®T KBIX PP AalEIKO Bo@yTomr p a H u[lrishnan,

Nestler,2011,2008]

152 Mo o0 enupde&mp eu® e inip e ¢ncoud8oHOOHO L XM 0 51 H U Ul

Hacer oagH A BRBMEONI € 1 U D B &KAMHBIDET HIBI[X 8 @ TK H[Y QOJBb

Yy 4 M KA H WI3EMIOPBS, & YCWT BTBOR TP U 6 1 u 3 YPec myH @ ¢
I P € COCIIICYPKETACHIAa C T € 1 C T B(EaHKHTHOMPHA W IHIEBCY @ T T p a
OO0 mMmaNe® 0 X0 NRMBMO@@PIaE KB M D WM @UUINH 3 Yy Y KWWK PE T
He T U § e & ¥ afgint, iendler,2014]
MongenupoBaNHEETKMIKCOBTAKHPUBIAMB HL CCBTO® 3 M O X HBO C
0 BM &R Sy T Bl OBCUTAU M YCJIE,C O ® Bl HI K BCaUTMHI TIDMIBIX U 4 € C
Oonedama@mmMmE3Mac 0 O T €STBPAYH/MHIQL € J1 U [H GUBBUABTObT X G K 4
TO0OBEPOHE@® HOQKEHI C M X MY 68 @0 O @€ B @M @ BMCOKIEOTH T b
THOBOS MPOUBIGKCH BOTHME HCHI® M O IFKHIB O TMIGIIKE T €
KHBOBIO O p B HOIMABE J€¢ HMN O & KBEbB, B A4 MR H M MYy J 5 1
KTOPXPY Ka ©Ome HChI1.0 MO INTbAIK MIOQL € JI U P O BIM O H & M
TYYHEBHHMA@HHBOI THUONOrI UK TKUMEPX JITarBe M
O p € T WrYMETICOKTOOX3 Ta IK O JIJOEr IMpUe CXP WM B KB p O H C T B
[IoMuU MG y 94 €SHTUWIO J1 O T UPIACKCTKOBPROBO 11 € B & K M, T y T

MOIOdbI3 WMBIATMH@MB OT HHMI3 Yy Y CpHan34dB HKTOHHAK lS[E@T(Hp M
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noBegeHampumBe pIyudymae@€npe CMCOWKIH©O M O J1 € J1 M Prca BK a0 Ti
cnenNuPu ©AMR TEDAME, H U )KCTHM B B U K.HITCAT (13 B © M 3 3T Yb
Ompe e JyecCHIHOBREp € T a PR @ BIp 0 0 M O J1 MIA W W a1 ¢/ KIKHOAT MO 1P , b
MOTB/BBE @ T H UM K ¢IHBMMEr a T @ K 5 H 8 HViann;1989]

o e an poMinaBio TM@ M €M & CBT® MO K H QICOTHEIM GBI € K Y JI 5 P
reHeTHUHUBOKRKMNEHE T(MAUYKETCARPMEE,0 P BIEY P U B &K@E M P € C C
Ncnonpb3 MBI KUIKOIB BO AT §¥ AT KaIBUI@C HO3Ba&0 0 J € B ¢
MO J € K Y JIUI3PMICHHCE IH P Wl 9 HCHIIHEOJ C T BCCBHIMBY-W AL ¥ HE T U U € C
M3 MEUHIACMHIM J MU 3 M€ HE HO W MYIKa IOQ@ @AWl J € I p€eCCHUuB
COCTO Sl HIUPSIUMBUK JJISly U IIE€TMOYH U M @ HTIHOO JT ®f T o0 G U 3 U O
nenpe ckcppoumreor o pe O y e D®8 £ p € H C TKE B B ar HMIOS €€ I
A€ Tnp e/ JCOMUp ¢ ] CHIC FHMI®IT OTI®Ba me B TR G aid dan at
al., 2010}

XuporTwMapmemebl p € € € M O BIGOKI 3KYH/AO B J1 € T CBJD €D F YT kB 11T
K p u T ¢ [Anisman,Matheson2005;Willner, Mitchell, 2002;Willner, 1986}

1. cxoamawio U 3 MIOOJBOCHIH @ Gl M @ € a4 O 0 J1 B9 @ ¢ KIR &
(BHe mw o T B ¢,facevaldity}

2 COMOCTAaAaBHEMNMA@IOT BEXO/JJHIBEHECT IR T MUAKEC H
NUT €eHETMNMHPEEIP@BPE KIVOHIUIIK O HII € DEXY AP K T Y
c 0 0T B ¢,construcuatidity)

3. CX O NMHepIaWp®sIK NH 3 ¢ 4 ¢(HIMPEO I' H OOCGT MIGI B K & T C
predictivevalidity).

Kc oxa nm e1Hemp,esCBCMSMIE € T & P O Ip@ I IC BT N0 OMAMCHTO BIORVE
OCHOBEBM®MIOT O( MibA T P UIM® Jpa B JI EHHAHCOTEpP O & JH WMEHI C JI ¢
CaMoOyOu WI(pTaBEr )i YHECCBKOMB M B K Al P O M HRA ICATOW p a T O
XKUBOTHEMHOCOHRBD EC MOMDHIRMUN P € CICUBHOMO® BE@ J € H
NOMTHOCTDBHOTBECTCITBYTOTU CJI KPWMHAE P HSIBO MHOT U |
M CIOIJb 3 yMOOIMEXHCCHX JI € J ONBOAJTACrIaum KHOH € 1 C W B B € C T H

AaHTULEeNp elamdmwoap © @ K Hauckr p eKcpco.m © I'BOM,0 J €UIEUI P € C C
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}KI/IBOTH006513aT@IIDE[H((H[IQ)OS[BIBXZT@LHOM&HHI’M&TTCp

I e

npecruBHOHOTOIEC B 5% 3 agHeomr poe ¢Yanetkali 2010]
YVXUBOTHBKIP € CICU/BEOE GIBIC J CCHYHIIEEMC THBE YCEKTO J E
MMOJE U MDBI Y WY uuE3pvHebHXdH A Pp ¥ I T ¢ TH AMWT O P
P OME I, /HACTHOPPOOTBD O PP A K T G ® ® P MO M © K CBTHI 3 B a 1
HpoOwW O JT OHFANPUYCICCKHONAE O, Pl O &K CHTA O MW ¥ M a M U € BT O
IPECCHEBEGIMAO,HAMP AMIE P

1. MmoHOaMUWHPE 3 My paop e Opiece3HEUpeM B WK 8ITP U B €KC T

HCTOINMC M WO a4 MWH 8 BI3 B aATChII P € CY HIK II U € HUT O

nTemnpecruBH@D®Be nyxmmeo 1) [Belmaker, Agam,2008]

.TAMKuHruOupygeolmippo Mme 0 H @ KOKpoureo pa ba wonga

BBEHTpPAaNHHOMEKIIRIMIE@HK OEPKU B OTE@ HIE NN P € C-C U

mnoxgo Omosive a1 d Howr aet@ll, 2007}

.TI Yy T a MKaOTT,0 PIBBUI S €BTOC3 50 y K J aHI@RIHUPMO M € J1 W al ThIQT po

OOHAapPDYXTYPOPBEHNTABMOAKBABOTEHEINDECC
MTOBBIMABITESHC2HEM C HU KAaBITCEIY € HM & I Y IIIEUTXBI P €

H ¢ 1 p[Hlizaldeetal.,2010}

., KOPTHUKOTPOHWMAMIPIMONH a PTr rHAHO NP EE O AHAP b

nNpeagcTTOODEMEE U p O I SKNOTTHOAPABLE C T BLYUKAITO T A JI ¢
runmnoPu-BapPHOYIEC Y®CIMBOBOOGIKTIRPIAa 3 BMET WM € C C

[Holsboer,Ising, 2010}

. BDNF, H u 3 kyipio B & B B O PAOBIJOS € Te ClBA IO IIMAMP & M € Bl P (

npoIeMoOgIe TUpABAaPREERMBO T[HBIjXO r kMonielggia,
2016;Martinowich,Maniji, Lu, 2007]

[loMUuM@® peydync BABRHHWBHXE IpPEe yEHARTBYPRPIO @D b M

MO JC€ ﬂy[JH.aTKOO‘IGHMLD J € K yJIMICPDXHAOBI W € MTACHC 4 CIHBIMO T O M

IJTHXACCIE J BRIAHWSIP a TIXOKPCHIBEXP U M€ W ¢ A K 3pYyal®TJICUIY H

B U [DKbU B O TMHOBUIXE M € IHp B. C C U

Beioge nmpoab mm»x X a HIK3OM®D,A S HO T b 3IYIKITOC YT, 0 O bl

B b3 BIA3TME HEIHOUBIC 1 B AR JIUD N @OWINAEAE€ C MK P.gllmaeT
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P TOMNPHUME H SUIKMTOQMOSE H U T Y JICAHIGMMPD O T pa HC MEMCT T P M &
OMOTr e EMHXYDOMOBO 3 ] ¢ MHCAKHE H © T K SIKH M OCOT p € C QI MO
BMEIIa TRBEOBIG K CTTRE MY T P €ETHME K o ¢ NBIse oA sK K@ K a 349aTHOO
9T ME TOMH®HS BIJ S IOBTXCHUMO HC K J IR WINMMEBE TCBHWCGIT € M
BO3HAarpa®xge HHAT)P aTl HKBAATI®TX OOJBAYME@ MW C T, € My KHU
O 0 b IIU HCCTTPBEOC ¢ © ProeBO.p € T U T © @ K3@e HUMCIO O HH T € P €
OpejacThHA®NAdR K 3corBpacHcidann1989]

BT ® pemMaKa KCHIEM I T © MWKy, B CBTIBHOGIK 1 O H KO ¥ W H M J Y
MNOHUXCECHMBOETPORCHMOCIST DS IOMICCIH @ J OB € Y e E€PHMM

pyrREA €K& BIPp € C CCAMBHAIOPOOBMIBIO C T P O M 3HEUR a0 OHpbIAa T O

XM
=

BOTHMBBXHEC C KO JChJKWMIKE KX PIPMEPO B@ MK MO 1B @Y € H W
aHnTuagenpec KCHAVHM) @ N @ C M 0 K & 3 aaTHCTJCWI ONHOVBYE,]l € H 49 €
OTJYa sMAWPH MHX WPOBET CUN'3aM CHHBAHEHLIMKEA gXIK3 M € H EPHCIDH U M ¢
cHEanne TMrma T O UD MHEDOPEEC HIMEIIL, p € @ K JMHP € 1T J OBXK €
KauyecaTHBacln o T p a TE e M pEp o U 3 B o 0 p A «ke(mveluntary defeat
strategy|DS),k o T ocppaasi0 a T, BI® IWKEVEATB O TIHHPOOCH I' P BHMBEapeaTp X M 4 €
Oopbrbapecyp[Bleman, 2008] IllpeannmnonlamMa®aTCoQ§ e HHC
I CHXOMO T30aPTHOOPIHM O XK € THOHBOBL IT CHHE @ I @y XK J1ac FHTUESI ], M H |
Hapy HNECHHUB Y C J1 O BIMPIOXU I' PBRITIA K © ® p pbOME IKATT a I T U B
npeuMy IMEORITCRIOY KIQJTS a IHIT BIO U T p O BIIMK b H € di THaHK
GDOKYCHPOYTIHHUT PR EB @AIbll a8 HHU P OIBYAaTHPMBAII € K WIsD X H B
c onua mepHbOXYNesse2000lb o 1 p MM ECTHEEOC M Q J E M@ WP € C C
HaXHWBOTHBKDPAaBHXKHOBI M Y ¢ C TaB I EHJAHIM J WM HO@O P M Bl
9 KCINEepHMECBIBr3aRIah HIID® [T DK CHWIMAI T 9 a2 I K @ ¥} T 0arc I ¢ K
NOBECAMHMEONUTCAKOABE&E OO3 MOJOT MTACIKAUIIN UB H b
Ha aToaor KasanargkNestler,2011]

CoBpeMMIOHKIECHN PCHLAAHRO TIHGUKKHMETHP € I € J e
HapymeyWWMsK [ MO HHUIPOBRHMMG PO & OB d T eXMH,a KTE P H E
JeTmpecC CPMaBCHCHITXD & G T © PP ® M a JI U 1Y WATICUIT € JIJb CHWD MH W

aHTHWUJE np e[cskcyas@iaky20i3]
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1.53. Mo 0 emeup 6 ucuennopiieHc@ecut 4 0 M H bl X

XpPOHHUY eMCAKTMKIM T P .€OCICH MIMO C H O BCHUBMXII T 1 M 0 P €YC C I
TIO0 & HJI 98 BHC @ O HMWKCGCUIHHUTEE P @ WA O B OJI B WWTOBKSE J H €
qJ€ T e J bKHpooCNTOUrXop,0 H K H M £ T KCUTHP @ GIG bl BMAHEOTIIUPEY T U
CUMIOT QIMHI P € CTCAUKUIK@ K HU XK€ EBRE CYy alldHP& ©® G UUB H .
MCCIHIEJOBAaAIT®BI® L KIOAKIKE W )K CAHBUMET a T @ K K H 8 HCHENT u
etal., 2010] Kp o m® rmoo,B T OP P ® & b sI BOJJICHHOMIEOO DKEC T P € C C «
O O BIUIHPOU B OKJAWITA N T K W A 0 p A H AMOXK © Bl TUbC KYIGOHIAY T € M
NpPEeabs BMTHCOHKESIC TP & CBOH PO P C JC KRG YR MBDAA™B a Be 1
COOTBETCCOIHITTBIMMEIA P a KT € P UMCHTOUTKIIAGM WT € 1 O H @ M © JT H 3
XU BOTMY MEXIPhO H U U EMCIK OKTOOT P €/CJCH3 Yy U CHHEHWIsp 0 O U 0 I
JEeNnNpea@aacaiKXAHRBBSI @EHHEOBHX) PAaNEB TIMEGIJEAIKMEXY € H U
[Abelaira,R ¢ u Quevedo2013]

[le pmiasp a 1M MA PO HU U ME K GOW PO T M B € JeeHBa
1981 r o nf[katz, 1981] DTt amo meagi®e ¢ I ¢ YU BHAO@IYH O JIb HIC T B
M CINMOJb3 B CHMABCXT O siBIpeceMIsia p a J e p B O Ha U AP ® H & & O
B K JI I0URAHWIECHU]T €BJOB J € UCTIEBKITIP UH @ IC (R M .M P y MBEXHOWIEO 1T H
BOAWMMOOMIVMEAMADGMEKA B CTI MHAMME O XK€ CITPBYT U
CTpec.cOpa®e pUCAT pe€ C CO PR ®BA3 BaMbBBHIIC §PpOBH
KOPTHUEKOC TBEMPJIOAU3KMPSE BIC H M )K€ H P € J 11 O YCTac XHaupiD B @I ,
NO3BOMPE@TNOTEKADPDODHUYECTIPREMOCOKESBTI3 Ba b e JgoH
[Fortunatoetal., 2010]

BoilyyueHn@iasnomMo mPupeT REe T ETHHRBREND EC § CTuOY € U
NPOBONUPYWECLHBBHBMAHGUGBMET Ay MU JT BIT Bl B & I IK M X
CTpPECy®PBIUMBIKEOMID KPT 3 BUKbLHNUYEECEHPdBoursio.m
a C I ECKTTPE®I O & © BI TMEC 1 O J bYPKOMBBAO HI-THHIRK B QIBIM O 1 € 1 U P O B
nogoO0OmeaIxpecda MuAaT oOOMIOHBOUIBX O P OMI® O B € p MM HI K XH @ U
KW B OT MMM 51 EBTBCYSY € HOHEAcsI O MO MEP KK DH ,0 PIE@ AT p € C ¢ |
COCTO SBHBH3€HI B @ HE KO HT P O J1 UM YHEEMIBPME J C K 2 § ¥ & P Bl

PN EeKTPHUHE@KE@HWMTI OP OCIKya HUMCUp® B a T Q ;IpiM e e, THRAY
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OTOPOXMO IMIUTEOTHO®ET @ K BOG /1 € UYC)KTUBBUOST € B H & a € T

mIocCOoOMOOWOKCYy"bheBHIMAKP a ITHW & M€ U BB @ & a [Saligman, Beagley,

1975]

D ==

=

T

y

MaTepunHg &«mpiuB PIRWHSHEHMEAO 7T aTrT O PKM B H K BHGHIBBLIAT
OHHOQA 3 B@Q X B MAMSC y II€ C T B & K BIA[PWBP @ 3 B UTTAMKCII
enpe.cCRaBsHEMmMibDcne pome poxkapaKkTepPRBHARATUAA £ I
TacCTHUUYPEO®OBBHBDAIABEPBEG® A T,capHE H HISOICPIOECT O B @ & [ 3
MeEeRa@Ima IO3E &Y @8 HOE®INIO C 0 OMD K M WHO B € JTEBH3UPEO C I
oa.elio K THHUHAECRAEAWMAPETHWST TPBIIMIPIEK 2 3 A TEO b @
TOT PBLALHHMWEOM PAP TR IDNDBHIEHWHBOAUT BUT ECAITh[HEOCC(
M3 MEC HCBHTUWIIMO T @f JUAIM A U-B @ ) W © Y € Y 8 ¥ H OIBPOOUT S XK € |
cemuU3HKpe aTmapaJgUACMLO Jb 3 YICIMIM® VU € pPW@SHHU
e0nTaronNpPEWE3IFABIMK B TTHWHM,T € PR B ACMKAAT € PIbIOBI 3 Y H
MUTUPpPPEe HE OpPHEIKHEEAHEPPOI] U TR PIE HIHBEOMS P § U O F @1 U
pencTe&BHO®AAIHIC @a MBIX IIIH BIE T € C T K € P I K XB OBPPOEBM 4
a 3 B fHeim, Nemeroff,2001]

HAenpupamua(do BT OJBAEHBE@ME OCT a THY H & Gl M ¢
MIle EHMBI I €T P & CKCOOTM,p MAR @ C J € JKCAKRIM D 3 T aIK
JAMHO TCAUXC TOEPM a H X® WA ¢ KM@ e e BJI I § TC M 9 B €
O CEMBIMpPECMHAPMICE J € /OB XBABRB HI'BTACHIO,3 M€ B A SKH bl ¢
y TcuB, 1 3 aadia@ m ¢ ¢ (Abalama,R ¢ 1 Queyedo,2013] O6 M @éiHK 0 TXO P
€ Wp OMCECOIBMAAKKME P KO G a MIK® P O T O B P ¥ JII allCOTCCMSE M€ H U
Ha&,T8b3 BABOMEHEC BUISOMIE J cJIMUIE.HCUHEAE aK O P O TUKIHNUE
I UT € NbEHPhMET /A W K @ U SHJIIA® K C I p €rCECHUOKB C K O JIPpba KKUT XO P
pPaHCKDPHUITICUHUOKBO, T O PKBDEl U P HIO M PO T pa HCUM@ € T R

YaCcTBRMOEIEAQOOI MPOAKRKK/ACKT OMHDUT 1 ySeietal, u

2000]

C

C)

N3 Mme H eduonTeo me pMHO MO K a 3WTH®3 ME HE€ WO HO IIE
BeTa/ TMCOMKHOOBITIGEC H O /BJDOMY € p R MHB @ TMHO Avense n p €. B c u

TOl\ﬁOI[@HﬂMTHBB—IHO‘IHB)IEC MBI AT O I’ B C P I/RIFOMTTCCSII b H
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BO3 ¢ MkKamyaoc T eBecHZZa n @@y T R 4 e2Hmeen elBby.u € H -

B3aMMO/JECNCX/BWEIX a HHU 3MATIMWMI sSCIHWam O o 1 p C T B GAB a

M3 MC HCHH & AYXKHINBAO TMIOBDKG & HB BIDEXC J C T AOBIJE AIIP I & C

[Beckeretal.,2010] Kp o m e rOoi,y e@o a B T qQisakaetal., 2014]n o x a 3 ¢

q

b

u

I

T

(0]

p
p

ynabopartwpmelh/BL/6JH a 6 1 101 aBIBI3CBsIa HHIBHES MIC H I
T O I1 € pUM30MICaH €JHEUIsIp € C-TC /B (H (D HIIOOTBOE /1 €MH @ @ JT € P X a
poTemMaeo HMeE mC57BL/6Jc 0o 1 e p )KaByE @ @ S X0 P O TAKHOH PO
AaBHCEHUNOBIIIAa MK,0 J € pXaMMBMHKFCIO0B UMM HHQITHO ,
MOHCTpPHUDPOBRQ@QEMMUT €J B PEEMHC T OJBUKXKBOCETHT
MHY I UT EMJIIbaHBOATHONOSIO J1 €HeM 3 K M i O B €CHEBbP O T O H Ve Hr a0

enqme cTR-epHmMEKBMoOoBAIe X 0 PpP®e J1 b 0OHTIWMO Ty YKWE H

AM BIMMAKXO HT € HEBX M o p Ma N dHWwHEKxe mkorim BH A s 10

(0]

K

3

I

OTBETC CB/BrsHHpHOAT O M e HIA@ R & T a T C H 6 8YBOJO0BAT C
THUBHDIE G B O KB 08 CCATARET K P IBIOr JDHEG! a O J1 107 BT OKEBbP. € M
M€ H ¢ Gonsie p WOOT/Ppaa 3 W AHAECIHO 1 B M W H © CITPAU HY T U T € I

aBawmopSel - UV K,0 0T v o thd MW kW Bu yp ousem P HK

HrZa B runnokma ape 7 mMoOM rBebLs BI 8 HAa I BB@ UMO T € I

nonumop G¥ME36ba poTtone mayman &Hb u ¢ 0 o mer B Woe
I TYKHABr unoo yBazheneveaetal.,2019b]

DeceuxocounuuvmanpeModin e Mm@ X 0C O WATJPEKEOCIAB O C T
UpamWREPIO KICHMID®a mbpoHBoee dlw mHer.p a m § BBATIA K U X
Jl € JHEX3,a B UOCTA M O IO U M € H SUTIID & M aK P BIC B K [MAWKJI U
MIEPOARAIMMIBRETM,T OOKI3 BOMBYMI ®OITE€EgOBHE KT
NUambGEDUIBBA&MMO J € HCATTBOOHBUACTTHE T © G K Gl ®TBACKH
Ol M H3H U X O C T UATOAMUTH U p yClOrmpeT{yaciab ap/np y, TOICEr a 10T
a4 u H ¢ H(HOoBMveufK&ishnan, Nestler, 2017]. Ilo c nH O X€e C T B €
MUadB®KRERWINKESWH TP I3 Yy HO B T 101 aCEHTUCHIC € 10 & M a T b F
AaMMOJIed@ WKEMEEITE OB a TICOJNBBECAKCMHTAOR U T a Tie 1

TUBH@AWUATIE J O(HHMASN P UM DK€ HIPPE AN OUYT@KHPAS3 b
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CCKCYa JTII:O}BOSFII(BI/IHDI/I(HB) BHIHCAHIC II O 1 B U XBHBD3CBTAbKE, H £ C C

[Avgustinovich,Kovalenko,Kudryavtseva2005]

1.54.Mo 0 ecnmuo p u w mAOMIp 0 2 @ 2 HL QP IEHC@ECW 61 0 M H bl X

Boiz Baupadme pnmEaDeMIKE N pe.c MHD T B@ O0OXUMHAY C
nokxa3a(xedniuwerr a 06 0o /MIDTHOE M WIHOOBBBLIIC KW Al € H T P
b a x T oBpoocBI a JiceHHMIDKIC YHpHoeBBEDNMF B ¢ I B o pop ®® K a 3 BIB a K
M3 Me HEC HIPHNM®B HHU K HAcBIcpmmm pa ¢ ¢ T p[Malkcet a., 2014]
CnenoBaTBEONBPbMHOORK B @ 1 MO HE N @ MNP EC HAWMB OTHHYXT € M
bapMaKoOTIOoOMBMEHKMWMEC HOMAIEYIE IMCOHTHEHPXE B € P I U
AN KaAaNO@MEEK Up YROAIMHEK Y ITI[PaHBIAIPH @ B 0 a M (YMAT2),
KOTOPRUEITITHNIMBM®HEH O a MBIMIOO3BH & PP O 51 B JCIIEMICTIO M &
TEeENnNpPEeCyYHUHNDPH3yHMBRRUHT a K KYC UITUBAKAC T HT € )
BOCCTAQHOBUIMOCA HEHHB CUYECAYTOOKHUCIURETD OO K
MOHOAQaMWBOOBCJIUTR@HG P& JIMIOIHOIA MU O K€ T @ A® O H b I ¢
CTHUMP JRKC UJamrWmMBME®3 aa ™mEws [Kherana,Bansal 2019]

Mo n1e m® Mp e CBCHU3UB, 2 HIHPAOAU 3 B O JPHEBTMIVH O R B © M O T |
N3 oTpe THMPOMBBB PEH MM OKIMBOIMONCI, O Tbh 3By EMBECT
BHCOKO?D? QDPpep &1 B eGIDIBIDEC Y € H W sIKeE IPpDXp MK HE B 51 3 @ H O
MOBGBHIIEC P H K WIOCMI P € LcCaUMIO ¥ O UVIUMCBITIBEa&U OOTP BIXMP O H U U €
BBOJUABHO TPE THHONMIMD/]I ayeBTeCIsM YK I @ ] B M )KBH D € T W a
OpUHYW TIETabBEHaH @ B ¢ 11 u3BxasHofks#ishnan,Nestler, 2011}

Moagemenpe @GIBE B,A HIHIATSD KM HH AMA Y lIe HPSIIMWMJI 5 I
HMMYHRMIE Telpplo BOC T a T MM DKWMBAGK & K HT € D gue, p ¢
NpUME HSYWITOCAIIH 1 ¢ U e HEROTGPKY Tec Muomlmed T U X
peKoMO BIRGMEHIT KAGIB bl BIAJIOM H U WBEHCAKIMMIMEYPIOC C 8 K &Y € C T
no6o0u4m ¢ihe Koftis, Hauser,2004] B o n» IR®EeT 1 94 €ECOTKRIM H U 4 €
Ja HHCBBXM 1 € T € DH B VB W @D a B BIEMHCIDKOANK T U B A IMWME U T € T
UC UMMNOT O/MeaTMpie O BI HIIAO: K a 349aTKO@I p € J € JI[CHHI HOBKBUBH3BI B A F
nempecaaiBiE oerapuse3 ywH @ m M aRelgetetal.,, 2007 am e xk o T 0 p

MO I JIX P O HHU Y C CK @I @BChbHU3 bIB a3lIOTAa Y U T € JMB MK MH € Bl U *
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by HKIHOHHUPHMWDM Y Hume T fMiller, Maletic, Raison,2010}] [lu T 0 x u H
SBINSI MEUHMATOP@MMBSRWIMO I 1 C ANBYYTIGGUMBIM B a HCH Bl
TenpecaTRXM,MIAKME TaOO0OHRRIPOTpPAaHC ME T ®O MA@ BI
N1acTHUYMHRWECAPBPOI HATOPPKHHMEA a I M € € TKOIBA HHU 9 € C |
OpOSBICH®ESHN PO AWM 0] aBKBICCOIKYPEO B PO B O C T a JdJUT
nuTok@mBwBe pakididnZaler6)uda xk T rpomyyax pPAbelaira,

R e U Quevedo2013]

KpoMeEEe pe Unc IMHHGUKEHIJ € J STKATK XM O /1 € D B MbE H
ncuxocTtTu Myam dr o proomuafuliia)p u R p & @ gRospao, H 2047hu,
MO I eymm JI ®®osH s T o)y xoEechsF 1 i u20bfe
1.55./e n e mu ywockarrewm p e c ¢ U U

e He T ununmepcernapsia C T 0 J1 @ KO B3HHIACUT GBI KIM 8 Jp0 @ 3 B U T
JenpeccapHFRIYHHEGAIT OB Kae,H € T U UMOCJKCUJER I1 P € C C
npuoOper abdorirs e | H Matsunagaetal., 2017;Ushakoveaet al., 2019]
AnsmonydaREMP T O0OBIBMOINOIT bMESyTOO ITMeKH e T H 4 € C
HCKJKOWYEHOHKAIYCETHE® B J U P Y FOOIM X O HCEEHPTOBIT O H O MH M B @ M
(Htrla, Htrlb, Slbad), Ho pa anpe He p B T goemypoedin ¢ 1 o Q@ pug2eC )
MAOAonmua cwmoair d AIMK, 1 yaaespr uaac x énavelloetal.,
2010l Mo g e mB 1y Y CTHAHKIEEM O C O 50O B0 JMS5 KMIOCIHH BINME C T P Y M € |
OAIAMCCIIEe]J@®naomupic 1 ¢ JICHBM T 0B W E WP € C CCHOBCHIBDXI H
HOHE@ CeMAaRyGHEDE) e K TU@BSMHIATCO € M TDE I P €M OCIHRICAT
3aTpar @Gears H'DILC JITOCE HOUB B € CHO MINJ O KO XUMUUE C I
I OBE/ I ¢ HIM3¢MCKHIEKE O il JO AI@ MBIK P € B 0 & K T MHICE BCOK3UM O >
BOCTI PO MIBPEHEO KT W T U [®  B1 & & m mrecufabvassorietal.,2013]

EmeormM KTyadm HBIBIJIEC I BA®OGMOMHI MCOO 3 /T aWH U
MCIHNOJTDbH3MMBKAHIMH BIZT # BIX § 8 BI8 € /i€ HI® Il U a JUIGHHHBAXIA
OnHOWIBU 3 BE€ C TITHHEMKI BIC P O BJ SBOHIUMKM® B EC I P € C-C U
momgoOmHooBee 1 @aBma g mael kS [Ip muMe 9 a Mermwb3HWDA 9 @ Jr 1A H
T U HUKIPD IO bIJI 8 bIB € 1 E AHRKY CTOMWUYMBIASM C T BHB3 OO P O

bnyopodo@éeareogs D 8 1a1am@IACTEH X 0T U HAKTMBHID C
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[Overstreet,Wegener,2013] Ta Kk >ge1 ¢ ¢ T € I OIBCAIHpIESA C H A J b 3 Y

1 u H Kip eiWistarKyoto [BruzosCi d étmal.,, 2015] x p BICBBIB} B € 1T € IH B bl

n p u 3 HBabkcyo K (blABo — high anxietyrelated behavio) v s ¥ 3 x ¥y p o B H

T p ¢ B o x(LABc-tow anxietyrelatedbehavioj [Neumannretal., 2011}

r

I

|

Hapsanay c TUHUSI MU KpBC, UCMOHONIAb 3 Y
MOHCTpHpYyHImMUGogoadpoeccmwme a1c¢ H ulbkl/Rouen a n
TOpBHE OTEMOHCTpPHUPYWOT THTOBEITEHYECKOE O
HXKEHHOE MNpeanmnodYTEeHHE CaAaXODPOPHEL &XYyHa
U XxXpoHuHYeckoM e {YacoubiEl ethal. y20I3kEemrem mw avit

H UMBAIIG¢ GIB BIPp @ )K€ M B BIP € CICAU/BAHOHABIBIC I ¢ HBI X MIOT

vl I ASC/Icg (ASC, Antidepressan®ensitiveCatalepsy. JIu 1 u 5 MEGideniin a

0
v

p

)51

3 1aHa B JJadbopaTtTopumu HIBHICPTOUr TEYHTOAM U K H T
HeTHUKH coO PAH B pe3ynabTartTe OJIJUT €
enpacnonoxeHHO#W «kCBA/lBaam nye a® ofili 4y WIBHOHIM ¢ Ri

HIAKR/JHa BBRICOKYMO mnpeapacnoxofkubikavaed al.t b

2008 Kondaurova et al.,, 2006]Y MbmWASE Ha Oa1mgawOTCsa -1I¢

mMoOJOoOOH HEE U3 ME HE HU A B K 1 a ¢ ¢ yBazovkinar &t ala o
2005] u B COCTOSHUM u MAlperinar etiial., 20074 @ &3 a T

II0OBCIOC€CHMHNA u HMMYHHOﬁ CHCTCMIBHI y 9T HX

XpoHHUYEeCKor o BB ec¢ akkhanova ep al.y 20k3¢ Gevargyaet al.,

2016] mnm OTHOKpPAaTHOT O MHTpamepeOpPOBEH

[Naumenko et al., 2012]

166BupycHbe RBRE@8KTHPOGITPYME HTH HelWpoOHOMOT

e HBWOK@G a BA®C CMATPHBEMUOMCHAR OPPC RAHBAITOT

[Wirth, Parker, Y l-Herttuala, 2013] C Mo Me¢ HIT@S B J1 €THCUXIH O J O

pexomMOuunAlHKuoiB Bonscoone fia dy B K Il U O H ae JIbUHH YU

PKCNONpPEeCCUHERHWIOIMPWW 0 M aX) e Kk THO B B ® I1/1a0CCHTOAdBTHOTTE

Tepamne B TAUTYCBHETK M 1 HCUT3@®ME, H O RIP D 1 § MWwdic 1 € 1 0.B a
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CymiecTBYPHIIET OBDPE®EEC I ¢DBT TERHIMBYE HBHEOK T O P

I e

B M
H Bl
0O K
B €

o c

a1 sarge eran a ¢JldHa: He B u p B € K BIOBPUBD y CBEEBKET O P Bl .
HAnao0oCcTITRRMMOKBI € MM HIC MWK J¢ uKaas HE HEK)a vino
oce,BocuTwen® g x olfiomre.pu pdHKpra cnonamamoTp© M
ynaaxapodboehapap MHMT B O i CATHBHAO FIOCBI O C 0 O C T
T a J K AOBT® H P 10 Il a T3 €aJP kI HKCe THJIHAO3WM a T VMY eMCOKD (R il &I T K |
OMICOT @ BIA AT UB PO Pu MoHmeiKMK at e Mmo xemrp e o107
I p o ¢ ocOMHOKIN € aMm mii e HEUILeo 1 HIAP O O ICCRMsA3 @ A P O T K
e Mmokmes M HKHKC siBopopaxasnpe o govMemPaOmE M
3MOXHOCTHARHROBY KpIK TyRkd® o 140e eccoB e pme HC T
KTOIpHEBIET UK e B & u p[Epfanevaetal.,2017]

P e xOomvH a H B W | ¢SICBbUT I KBTHCCSO K 0 3 P pe K © @ B H BIWIHAM

C T arBEKHHNBVIVO. BU p Yy C HBIE T Q@ K I PHIAKDTGI P C T P Y M €

=ic

pPOO U BIKOITIOMHI,H MY BIC T pAYHKE € P O T [P TP YW ,pya 1 |
a HC C M H a IITOUCUYTCACBKKYYOPPE T O @ FIEHJ W ROPBP € K O M O U
H € HXHpblE T' y JI XTDOJIPCHMVBEBBI H € i PIOMHI € K O T U T K aomm W 1 1
PYOMEYHHK a IPHEHEM Y IHO ¢ P B a u[€henetals, 2019]

e HHrTacssp aAIMAH O BKHMB G £ C T OR DD W SIMMI B MU HUY EC C
€ Ia T € JBb3CHTABYAU T €CITheHID@H A T O Yy & M 8IK P € 3 0N acC H
HEe MHOIK® JB & KH (A0CBH BBP Yy Ba B J1 8 M p Yy CBHREI €O P bl
a3 a0iucemPPe K TUBPARAGMAT T REW WIVO, U e MUHTETH U ¢
K T 8 POC H OHBA€H O Y aUCIATUMILO CBOCMNIED ff 0 1 b MU B @ DB @ € B ¢

HHIIBJIHGT”IP(B?HCI[KKHK)K%OOHBHl‘EPFCO]I@p&)KCHH%I’KO

[Choudhuryetal.,2017]

n i

n M

B K

B €

bonrmoepaoa3 TUBHP YO WABIOC C T C IDBREDOT & BHW E
® HK O J MU T UIYPEOCTKHOBHO O MY B P 4, X B KA X J bBBIM P y C T IbIIN
CYHUKa JIMpHIEM y INOT PR M U KB &1 W @ 6l 2 €WCOM O T b 3 Y ¢
TVUHUYUACKBYX AMHBHXC & T POYBCHBIE K T OIPOBK,C B U P Yy

KT,OIfEHHE T MB U B¢ GKHHERM@K,HOBUPY EHBEHK,T & pObC H O B
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BUpY@®CcTe@IPp oreucrbgHSV-1)na 1 ¢ Hoacc o1 B®EXTAHWDIH b
[Davidson,2000]

X

K

(=) =

=

(o)

(0]

Ale HOACCOIBPMCUD IO HYKEB € KT OP BIJT I HTOCSH OC UT €
Jla BAHOUIIMO T H & H  © M § U CBKAYP Y CBHEBHIKXT OHPOO B 3 Ol M H Wl ™
noboyincenee ME HIXY e PAaHEBPOITOTPaAECCRKPMBIHA@TTEN.O A I
€ OHHBIJDICKEA U0 O4/AEC ® T O J b I B U N B MM € K aMp p J o
CHeJarRaAPRAHGGMHBEMHIO GITEBMBIBI] ¢ H BME M aBH & SHAH O
O0o0TE
[IpupoARYIe-— > T@®e 3 00 0 OMUaepuUBHOBBEE I P € HIC T a B JI
Honeoa/btBEKkeE e HoMDoHMr pa HC I YN EPN Y KA &@ € A € JI S I H
€ TMKIUE K O T M KR YOAIIC ® O HAa Py KUBRITEC BRI I 3 HBU T
p askipaoxa m Ka HETHO i ¢ u v proBeaTABY ,i p U K p € MK 5 ¢
ceTOMBMMpPpPRE&®REe I TOPHABIAATID BEC PXBMORCYUHDN O U [
37 MYRB 30T BHCHUOMDCCCTPID TMUINOA3 B O K 4 W T UCABASIM3 bl BCA T
3 J1 M YPHCHIIMCHMII THO g1 @ Bl & p XKHOec R kB s (nPHfL .
[TocneBsA3bIBZHPEAINLECNT BMPWICOIBEPIrpemedT (
OCpPEnNOBRHMIOMYOd 3 ¥y HC H BIP MBO O ¥ asiCATWHE O M O M b |
qT0cdDavt ARV B BI X O JTUU3TII O 3 /1 HOCHWT O C GIM BUI U 3 O C O M BI
p € Me upaseATpaosi B uupo B 6 p a ¢ oot K wyx me m oflaHiK
OAyHnHUuUPp3mAHOME N o/uleKke mp o & M 0 IIIbOKT U M €KPJIAE3ThK |
3 uHCAH.OIMB Y X I € MO BEKH @IP&E paHE BUMAELT a0l uiIhb

AbIHEBHBEMGMHKATECBHEP K P I MO 0 maldaggertyet al., 2020]

( P i) .
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¥ BbicBODOXaEHME BUPYCHOro reHoma

Pucy@%M«x a HTUpsavH ¢ Jay Kaimaia ¢ C O I UBUMPPOYBCAAM, ¢l BRT B UKECATI @ 11 T U PUOB B a
[Davidson,2000]

MpuponAAWZ — eqfMHCTBEEBHBHEC YRKKYAH,0C 00 H
I eJeHaTp alBHITECH HpoU p @ BxaprooM oic DMy e 1 8 1 H a KBO
pekxkoMOUuHAAY BER& HIbI, 0 O X O MW M K€ ¢ I pyaalawms, [Chen s
et al., 2019] ( Put0). Matepec riemuAAY BeKTPpaHKUDY
MHBECPTHP OB aKHOHHPIIMEUB BIM B B T 0 p a (UTRS). F'eHeTwHnue
noclnenoBame X ROyaiTak 0O B bIBJAOSCTTCASIB BIIHE T CCRIY ©OT K
yacTuunAAYM HM33 a orpaHHUY CHMEKOILEFHP Y T& HE T HUU E
NoCcCleagoBaMEKHIBRECITPEO 1 Yy MBIBD XKO®HOSMBH P HO UO HaA I

YHacmnmaas3 MHUCACAE @ HEKIQO T O MMk S B O DAY MU 3 HIPKOCBIAPTECHC



I

r

48

€ R OeITCE HHAA, I P UMODECPI T Pa HC KP PE N § @ H HONIPCHMER I [ y C

¢ nm a tcuy1paWPRE Woodchuck Hepatitis Virus (WHV) Posttranscriptional

Regulatory Elemen) w/ mnacium r Ha 0 1 M a ¢ HUJT A PDPBMOE@I T ¢
(ue 1oBe NGHPA, B it u GEHPA u 1 m bl 1 H MGHPA). Ha 1 u WRRE

I

B

II

OCIJ €1 0B a TCeMIObCHOOOCCTITRBCYIEPTETC CC HAIGHBITI O B BI I & © H € 9 H |
UpycCHHIT PoBDpENMMp aHc ayklanuet al., 20060 Cur v an
ONWajageHUINMapBEG MHM WA MTBPU P YUICYAJIT y 4 IId IOT I p € C
enepemac idp oMIAHXAIKTOMI € M EMHOTT Ky Hl TBBbI P € 3MaBHEBIK T O P
C Hie 0 0 x opramsmioc O © HKEPBY T H BI 1 eTBeBHY 1€ P § U X € TH W TIOP &
upyypow»rs np fChatetah,2014]

Bxynb THyepiipxO K@ RI p p € E @ MO 1 HAAY T p ® BI B JUsieepTecs:

34 nHsAsB Ky abrTYEpPaEaxMW®B3 IEX VIVO ' e HHE,0 C T a B JAAYH BI ¢

3

C

KcnpeccHa-IWMHIK ¢ T p OCIHMTIA M a JyEDEMEYO T 0 C JI €

TEepeoT a KMCHUKYPECOCUKHOBYMRVK RIMIOU3MIBI I M O )K@ R H B-4 B € J € I

[Chenetal.,2019]

N eHom BUpyCa ANKOIro Tuna

SES o[

BupycHble reHbl

B |
[ ]

ITR

ITR '* — -«- ITR
P

T s

NeHom peKOMGMHaHTHOFO BUPYCHOro BeKtopa

Puc yHd o 3 1 @HIpPey CBHOK TOY p @ J1 eOHMWIEh LU B K [T B G HEBHEOOB3 JIapeoTC T p a H C
qJumo 0 a BT @B M LU Gl HIaK CBHIWpSy 1 ¢ HA B ® © T m puofWang, Guangpingsao,Gao,
2014]
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Be x T APWIO 1 1 3KKkMMA € a J1 bBHEOKMTYD Jp & € H HToelp a H H @ ,
I OCKOQIBIK:Y

1. MOT PTMOCD pEC IOCBPATH 8§ KM,B MUT OTHIYE T K HC ,

HNOCTMHTORMNEF KKHC

2. ABINSHOACHDPOTpPOMHEGINM@E I MaAH Py3BUmA pPeE NXH

r o 1 o BMoo3fP@vidson,2000}

3. MO yoTTa®MHMOAYIEe CT BOBMTI®H MAaCIObCHTOOMI HHIMI MK U |

ypoBmHE& Mo MmO ie r pMcGantyetal., 2009}

4, HA@pPOSBM&ATAT ¢ HHMETWT OKCUUYHOCTH;

5. oO0Oma vaapiTa My HOT ¢ HIB®C HK BLHYOMO p a [Ba&ssisy i

GarciaCozarBoissier,2004}

6. MOTrymT™E I 0T 0@BIbecHOBKTHIMTUD EXCHLI0M y a ¢ m vy |

B3 aBHCHMO OO amdBRy yaamsd ox o a1 Chaudhuryet

al., 2017}

7. HEB C T p a WIBOACKITA B JTSICCHRBHI[@ O M O CKOIMBIX MK S H H a

B BI3 BIBIAHOCTE P II IMOYHTHABHC® Ol X P @ HIA HOM € Ol MBKI &b HEOC T

K 0o HK art ¢(Chengtal. 2019]

O H ackyonie ¢ T BoeTHpHAabIHMU AAMIBMI @ RMT 6 B O B B XH®E 0 O 7T b IU
eMKoOocymm Ko@buk bansoguaHonenosexawRgd x,bagoas
CaMOJTOMNMOJHBGRIMXE AW )a,K 1aJKEPGT ®HPAaHUHAH |
pa3meme B o [Benskeyetal., 2019]

breinmo k a 3uatTHBAY B € K T 0 f BIC I € UYCUTBAAOKMTIIHKHCYTIKD € C
T paHCBM®BWKIBKT ¢ 4 ¢cOnoumemee ¢ s [heats, Gray, Samulski,2012]u
Oon6reynpumanrSime yc o 6B K p y rrukxa Hvardamme,Adjali,
Mingozzi, 2017}

He naBHHMWEeCTe T0BYKaM3BIB aHIAT 3 Ha YU T € JI P & §¥ KO
reTeponu Mpeeiues mrbibia B-HTiaBp a 3 B m e mp € ©ACEUiic T B

aHTI/II[GHpeEEBH@ﬂBIOl]B.BICKaBHapI-EO[[HOH,O‘]K"E(DI’II&G\/IeHeH
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COOTHOIMmMG Mmrse T ¢ p o 15uHM/PHTBB I p ¢ ¢ WHIacICK @K P O H
BCTOPpPIO®WWO 1MMO K®BJ 10 HEBBMp u yiuenn p ¢ [Naumenko et
al.,2014] CnenoBaMEe XKy K G JBECH/HIDYUCOHIICT @ & TR al TOO P «
HT; B mpe c mHa I TTHMEUIPS M VK HIMXOI JH @BTO C C T a HPOUB3UMUTOBI O T M ©
COOTHOTINE HE P O JWMIMCMOO/BY MICTO BI B KA ST UJCIpPECC
P PPpe k Cyapyreom opoOHBILOCTC HHAa N TTUCUPEMCUKHIAXA K B $
reTep o U MHEpHETAaITHCHICEKHODIH# ¥y € T € p 0 p € oIk an3T D Bp &
OO0 MU P HIMEST 0 KU T CRIJbHMHSIOHEHMAaED s fTH e Hponc uxodapmwmak
» pbe kTreomp e T urueercekpuo, 1 u meepmBTTun SHETp e ne n T op
BT EMpd Ha T WWOBI XA MDBX @AW B KN XV JI MCIHCUIKX U 4 € ® IC @ 10Ol F
opraunuAmman.poBepRlopurxunmo 063 A CNOJNb3MBAHMU
AAV_Syn HTR7EGFP,x o T oBpBaosi/ MBI ap Cc I Ni (1 3 IbI 111 &1 i1 H @57BI/6)
HASC/Ic( T e HE T MO A EKEHSD ¢ AR G HTH Y B0 MBI ST HHA U
C57Bl/al.
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I'naBMarTep numweebr o 1 bl

219kcnepumMe HTaJdbHbBIEe XKHUBOTHBIEe
NUccnenoBaHUH OPOBOAUIH B BUBAapPHUHU
MacTturtyrTa HUTOIOT UU u r e HE THUKH CO PA
caMKaw3pacT 824ute2usmme i KXa/BlIm wHOpeEe a1HOI
ASC/lcgMpimin coaxepxXaldHUCh B MNHOIacTHKOBEBX KII
CcCTaHITapTHBHX YyciaoB#a°xC,( toetMaTOE CpIATT ey P baib@2010 T
C peryaiupyemMbBM CBEeTOBBM pexumMoso (¢Bod
nocTynoM K cTaHtjaaCpTireoioakHeHIEE P M M @0 W Ol T H E
M BCHPOIIC /BYIH J HCECHOBD T B € TMTBKIIW Ha p GI/p A B MU a
oO0OpamexmmbBioT H¥ommu de for the Care and Us
Edition, Committee dr the Update of th&uide for the Care and Use of Laboratory
Ani mal s 7 ; “Nati1onal Research Council

(CIIA. Ycno0B U= CoOaxepxXaHUH U B OT H BIX 51 I |

npoueanyps O0bau oagob0penn KomMMAKH.ueit mno

22. DkKkcnepuMMERPAUMDb H ble

beinoppoBegpme ppECOepuBerHerpoBy e ppabOT
KOHCT [OWHKIIRROBECPA&aHaa HAapnmmmummeGb7BI/6). On siT H O
r pymBID®O T asc/TGHPB 8 B O JI IKIOCHAC T R § K B py bbHi'lF &t EGFP,B

Y ¢ KTOHE®@ JOIT J €OJIiF P YeIMIbl M€ aiH a T O T WWHKRM 6 M T U 1

=
Qo

aJeHOoac C oI UBUMPPOYBECaACHYHILHIEA 3 MMIQIAy W p y BGHP M b1 m1 B
Teuebme neciobl ¢ pKBITM@HJAaPTHRRBUAKEGE MO B O JJHUI
MNOBEJECHTECKIHEC KO T O [BEIXI O J1 H SBJBI(B(E Hl €KH B € T HIBB X
h Kcnepulpermmab.BW A€ J CPR M MAITU,T T O0KE@MAIH H a A b
KopiaiH3 Me py para g dnp GHCiammS5-HT; pe ne o pSeHIT u
T2, cnomo mpFdI[Bpec anBpemwmeBiaic T-& )p @ ™H a 1 MTIaaK, XK €
XpomMaTtTorpasdmaegmxkeormpme 1eyparbdifu5T UVKIB e

map T TvABHMIICYHY @ C T BBOBTOpMr @ B @ & p B(DSiM bl re W § p TOMBHI M
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npoBemomrseagec HuececTifRi Be ¢c -@ p@a™ a meurzo,pa p 119 s
M bl I € GiB) B3 saaTindd O KX

BT oporipn 6O BTapk T IOBA P O B ® Hip& KTBOBBE 1 @& @ M a C 1

ganeipapegmoe BwoH c T PAVKSyrm HTRAEGFPH av b1 1 e1i1 H ASC

CT € HE T WIUCETCEKPUM U H U i @ Bl P & K- /B @ @HO B ¢ gve ITMBET H O

T

(0)

p
0

C)

p

T

y MBMBEO 11 MKJOCHSAC T B P M7 p y ol ¢ EGFP,B xk a uwe wapomia p o
I eOJAb HYyeIMIBI I€alH @ T O T B G PRAIBID M WM E@sH 0 a C C O UU
p yHCce,Cc y Imwiia 3 MK @ ¥ u p y ikE@FPoOMpimuB T e e bme n1e n
J€pXKROMTBJAY T HGIBMAITKE,MO B O IHARKEREC HUE C K H

CHOTOPHKOD BOJRHDBECH®® BIIKEC I1 € P WMIMCTHATRAK @ T U € a [

peaBapuTCONmEBMO A(d MaT@T b OIBybBI T € T ACIMC MO B T

I

T

INnoEK@AMMAIHE AaMIGMalm3 Me peHuBiHIE I p &klgam b-HT-
me o goddpT uTII2,cmo vmo O FdI[Bp e a n mpemwe Biaic T-¢ p
o,3T a kmeMe pepuBRHTm ST UY Ko o mo uBeDioKXB oB T 0 p o

aATIACK YK® a C T BJOBEE@ Jp aMbiuil ¢ I® ™M bl eI m o0 B € J € HTYee CC TK OU

[IIIMBe c 1-& jp owrldm s1 meniin B O XX .

TpeTcoesp MR C I e p UBE HDOBBCICAOBSB € J] COM B © HIOPHY I M

MHIEe H 1 H @5¥BI/6JB0 6 71 adcprobH H @ B ® PKED H C Ta,[K YO KITH PeyTHooI]

HETcEGFP, Bk a 4y e E O HE [ @ JILOJbHYyCIMIBI IICAH a T OT @ G F BI M O

BBOJWMIIE®SHOAaC C O Il BUMPPOYBECACHYHILHIA 3 MKIQIy K p vy BGHP 10

MBI IIUB T € U ¢ MUHEE T €CIGJ € P K BJICATCAbH 1 @ Py TTHIKD X8 B & X ¢ M

IPpOBOJHUIDIBECE € HT € C FIIBDEC JKO T O PBLLIXII O JI H SABJBIOBCC B € H

KU B OTWHIIKC I € p ylmenmmab. /BB 1 € JI SCPK QUM MITU, I I OK a M

bpoHEBEaAaMemaimi Me pempauBHK MO p &-Hlgamib-HT;p e me oo g o ]
SHTITuTII2,cnomMmo fpxFdI[Bp e a mn BpewreBienc T-@ p@a™ a 1 u 3

BT p e TobkecHI € p U M € CH €T (RMIAbKIOKIHUIIOB Ie 2 P TMIbIUII € Bi: ¢ p B20 i

Mblme Hd pTOUBMI WP O B e MOBK 1 ¢ HA € ¢ RllPu Bec @ part

aHammwsio,pap (loMmermedis) Ba TmIBD XKX.
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23 MeTOaABl KJUETOYHOW OHMOJOTrMUHU

231.110 0 0 e p wai e uneo M wwwiyp a H ¢ e K y u s

KnerxHWHEK 293FT cyO6kyabpTusuposainiwbMEMSB
( Mo nwu dwunup o/Byanapadaesk kmoo ¢Spgegr a '#lp ma pmws ) ¢
10% dertanwsuoi 0 pREBSGbcoc pi@ lblA )oGlukaldAX ((Gibco
CIDA) wuw 1 % 1 e wypIpulTDMGIDEON 1 @ [TIA ) . Kanertkmu
npu Clihpmu GO Knertrxu mnepeceuBanu npwu 70
oO0HOBI A AU-3K apwaibl e HEKK129F Tktup a Hc buunupoBanu
McCcmooab Mo Blaomme T u Pkl Palyscences230662 , F'epMmMaHUSA

MHCTPYKIOHAM MpoOHMU3 BOAHUTCIA.

232 Hapabempy ctimminu y

YnaxkoBKa p AAME GYyPn HEuR M pAAV Syn
aJleHoOacCOUNUUPOBAaHHBE BHUPYCHBE YacTHIHBH
c nmunammwukRBAN uw pHelper (Cell Biol a293FT
[Wirth etal,,2013] BupycHBEe YacTHUHIONB CcoOOUpamTm d
OPOTOKOIIOM, o n [Geinmy iKaym Kleimschimidts 2003] Konwuue
NONTYyYEeHHBX BHPYCHBX ©YacCcTHUIOD ONpeaensIH
peantpbpHOM BpPpEeEMEHHU C c u-cctggitgcigtitctitatgagdit M ¢ pR F
tgacaggtggtggcaateg * ) . Cepur pas3BeaneHUI UCXOI
KOHINEHTpPAaINUU BICK®AGGEDBAITRBTAaAaHAZAapTAa OI4
BUPYCHBX YacTHIU. O6a AAV BexTODaE Q, UC I (

OJZMHAaKOSBSBE T ¢ HOBMHPbYyeC HTHUXT pubR c(Tlu0ny Ha 1 MK

233.llepsumaiiapioH a B Bamg p a

KynsTyps He#WHpoOHOB Jruu nmo K aCH/Bi#6d ma 1 ¢
" MOpPHUOHAaIIDB HEBHH 1€ Hb B COOTBETCTBUH C
He HpoHOB r unmol[Kobes etaal., @OI2AhE i n m o Kk a MT BI B Bl
noaBepranu GepMeHTAaTHBHIQGNG odegpMaHume ) T

20 MHUHYT. [Ilonydye HHYKO CyCHOHDEH3HUKW KIETOK
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TedeHHUET .3 MHMHGM OTHCCOUNUUHUPOBAHHBE HEHUDP
DMEM (Sigma F'epMmMasnusa) c nob6baBsunewnuewm 10%
(FBS, Gibcq, C IIIA ) u MO MEMHATJIIM MERDP OIBSH ¢ MO KT
I OKTPEBT BIC 0 . 1-D-nvur3/umnMaigmasidricny Tepwvmaanmeg ) .1 T
nHKYOanmuuC mopoua B 31 % %1 a NewrobasgAe(Gilaco, CHIA) K
c oxae poxaix Hlut@MAX (@Bikco CHIA) , Be2d Gibaoxk yCIIA) wm
ena/ Mn n ¢ cutupuenmitaonma Bigmadldrich, ( TF'epwmMa v U g ) .
nmnoaaepxuBaXm mnmyppwi askAUmEy 6 aTo 2 .nopliho 15%
CcCpenans 3aMEHSIHW KadXAbe TpwHU OTHA. -l pRréAKEH

VitocAAVB e K TOpaMHu.

24T e H-H@Xe He pHBIE Me T O bl
I[Tn a 3 u 1AAV_Syn HTR7-EGFP u AAYNnE GF P 0 bI

CKOHCTpPHMAMpPOBEH HayMeHEKO I'€ HMHHIME HIE [YOH bl X |
( Puld).. I[Tn aAAML Bym HTR7ZEGFPk o nu p¥H&p e ie f map o ¢ H
Kk IHK &kxaHoOHUHWYecKOHIrs202rip@aHc E pHA M@ U H O B HAM

obceccnmeuusBac THrbrckecaiap,e c EGFRa g w6 XoormmuiMm K O HT
dde K TTUB HOBECIOPECCHUH nna3Muags B llHe d pajl
AAV _Syn EGFPk o nmpye T reHp&GdPo pmomva a u B I a H
pabdborTe BHCTymaeTt B kKaugvecTBElonwore Hp
aJeHOo0acCcoOUNHMBIPEBRAMMEL MEDPE OpaidlbHOM B B BI J (

T® HC Iy Il HHPCONBPAOT HbBIIN WIVA. 11T 1
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PAAV-Syn-HTR?_EGFP
7128 bp

PucyHdKa prma 3 MuABAV_Syn_ HTRZEGFPu ( BAAV _Syn EGFP.

25,CtepeoTakKkcunyecKHIl MeTOI]
AnenoacconuupoBaHunHBN B UMY Syn HEIRFEGFR u ¥
uaAAV_Syn EGFR B BcoBi uaip e g H/apio MDBWb K O P W bl Miio 3 T
HAnsa »osTopasBepmudacs B Oy bePeyvMcdDa€bxmud |
7. 4) I O kK 0 HuBewHprypcamupuxu 4laOc T u 1 J[ IBS  MHUMAKPPKOOJITI
KU B OT H BIX M CImOJJb 3 O-BpamwidapcobM 5 @ M-M ® H-Z02yur2a, 220 71
OTHOTIE HUHU 1 : 1 o0bpemMoM @GHODIpMIK TM (18K g pna 3
YyepeumelrI op o€ blBaluI BHEDPC M@ gMyHibIEdE Iaiz3amM 1 1
ME TJICEGHMWO UINWUCH MBIaM ¢ HCHOOIb3O0BAaHUEM

Sysemsl'e p Mmdm umn puiga [caoMMIIabCTHOOH aC J1 € 1y IOI[H M |

a) o4 cpe AR:er omm,23 Va :Mmmt4 DY o BBeEe€E
rpaagycos, noBoporT 40P u2A)a 1ycoB, ocbhb Y (
0) d@poHE®GIHbL KAPPLD:L+1;DV+1( Puch). 12



o Interaural

Lateral -0.04 mm

Interaural -0.68 mm Bregma -4.48 mm 1

FIGURE 18 B
g i
!

a85CH.

.....

of Interaural
Lateral -0.04 mm
5 ¥

Interaural 5.34 mm Bregma 1.54mm |

PucyXoAxr 1w e 3mmamm dPaxinos,George.andKeithB.J.Franklin,dp o H T a A& @ BIET T a J1 b
CpeeBIpEC IKTAMEMT®MA O 9 auCHITbbe KB M PUB @ p ¢ 1 MO BOANOP O HEH § OB P Yy
(B

)
[Tocnae MHDCROMWHEBIHIAL INE C TOEM U @ LIEe Y T O O BbI
MHHHMY MY BBTEKaHUHE pacTBOpPaOOm®E MYy CBaB O IM |

CpealHUN MO3T KHUJPMKKOIC.THU COCTaBISAI

26 @dayopecueHTHAasd MHUKPOCKOMNHUSH

Uepdbrenensr mnociIAAV BEHEQEMMHMADPPOB HY Ob
K O pMybl IMA I O ]I aHecCTEe3ueiwu BBHIOOAHAIHU 20 p avm
boc ¢acromioe Bor o PESyub2 ® a M p adc% miappaa b op Ma I b
l'omoBswe ¥ ynansnau u 34a% ema pbhandkoc moOMMAO JIEBHA IJICHT Y
S wacoB u mnorpyxabhBbua APfhogmn&xapm®aye Bb
pa3smMepowmumM2fAQenanu ¢ tooomghbenmo Scientificu ol e p ma |
3 Oo0OpabartTseBaxucsb DiygmadldrichuGemany c s o0p.

@
o
o

pacrTBbDipoXl 0O 0OPB8B Teuenwme 1 vwaca mnOpHUH KO

OnoxwHpuosiB aH e cnme nudpuueckaomromM cB 13 el8 a HAG .
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OpPOBOJWHE ¥ 6 B Il WA C KPOTHUYBUMHU MOHOEKIOH
T IT42 (1:1000Abcam) , p a 3 B ¢PBS v Hlvone 1B 1 p o M 6IRBBR 1 unia
1 yac npu KOMHAQaTHOIMU TBETMATPEH I T YOP CEJI U H abIEE O
KOHBIIHUPOBAaAHHEBHE v ¢ 1 Alexa Elvo®e uST994opiia  MkenTe
okpamuBanlu Op@cmsopoma HoechsB SR &85 5» SPB&k
SigmaAldrich, l'epMaHauag). MGBHRITEPMO BAPI@3 BT O 1 mo
uc o e pigy kluoromount G (SouthernBiotechnology Associates  C IIA)
NOCHEeAYWMUM MHKPOCKONHUYIYECKHUM aHaadeissom

Axio Imagerc2.5,20u 4 ® a T HBBOMBY LI M M EC P C M O HHBIMHU 0 0O 1

27.MMoBe 1 e HYEe CKHNUEe TEecCTBHI

271.T e c«kno mk p w manye

I g T @CITK3 BIT O» U CINOOJUICh 3 OKBpAy T adCpLE H a (84 0
IMnaMETITpPOKpPpPYXKeHHas Oenol moOTacTHUKOBOMU ¢
yepes MaTOoOBB I 51 NOJAYINpPO3padYHBHMU I o I bl

pacmoJdoOX€eHHBMHU Ha 4 0 CEM THOMMKES I AlJoAIcab appse]

=

ocae Yero MOBEeAEHHUE XHUBOTHOTO pPeTrHUCT
nudpoBOU B uI0AYoSIknaomHeypsbip A Cc MO T O Ke HHO MW Ha
p € HB. ApeHny M Bl JI U mociae KaXJZOT o T €
IpoOaHai Iu-3MOPKOaBJAPHO B O C MOoMO Ib IO OpPpHUT U H
0 ¢ ¢ m e EthoStudio [Kulikov, Tikhonova, Kulikov, 2008] ABToMaT:
M3 MEepsIITHUCH I HWHa nyTHu ()r B p WIBPOOHUTEAHITh H ¢
Ha XO0XJIEHU s B e HTDpE ape HBbl ( dThempsom, o 1
GrabowskiBoase, Tarantino, 2015]

262.Te c«rm p uny o umiealiédHlee »

Mb&1 w1 b MOMEINMAaJidachb CBT CHJ GIHM BN H KN I ma M
BbcCc 0o BddM, HanonHeHHGBHBHC . B ollioocitn et =m2B5y X MU H
agTanTtTaunuy, B Te€eYyeHUEe YyeTBHPpECX MUHYT

NOJABHUXKHOZTH aKXe BPYYHYW PpETruUC KpPBPOEDIT

NOMOINIb IO OPHUT UHAITBbBHOTO n p Bthoptudia im @ op a o |
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YyPOBHSN TICOTAMBIMIDIHOOM & KM 3 M€ p I €T CKOPOCTDH U3
KOTOpDa s ompenensiniacehk K a K KOJTHYECTBO
M3 MeHEe HHBX Mexay aB Yy Khotskinoetal., 2019; Kulikowed al.,p
2010]

27.MMlonmmMme pa3z Hass NHNemnmHAas Ppeaknums B peaabH
271.Bvioe e mmP K

O6 my 10 P HK DKCTpPparupoBanNHu TPHU3 O OM
(Invitrogen CIIA) . Ocangock P HK Ppa@amrer,B o poidip:
ITUDTUINUPOKAapPOOHATOM c nobOaBlIeHUEM I

( RNase free DNase, Pr ome ga, C IIA , 1000

n3mMe He@aHna ne KT podportT o wWellfAp e  (PNMaKn obdernoap ,p a 3 t
KoHDe HTOp.alu2ZuSu Mxr / mxa w80 XQandlpamcy Tapmwu
r e HOMHO AJHK B npemapartax PHK onpemne

onucaHtdHGBMNpmrmerko et al ., 2.0 0 8 ; Haywvme Hn

272.Pe axaqupia nipoatin ¢ K p u n y u u
O6bmas PHK (8 ™Mk, uJu 1 MKT ) O b1 a

npaiMepa AIOIUHOWU 6 HYKIHIeoTHUOIOB ( KOHEUYH
MKM) uw 2.25 MM K€epmne@vspéme 116 wmMrxua, 1
B TeuyeHUe Sudumma THoap ea- MM GHE UMP o ¢c c w1 ) ,

nobOaBIeHDO 15 M K 11 cMeCH, coagepxamewhn 0606
Poccusa) (2000 -HEIApHR, 30 . . M3 Tmk s ), mMiec
(3.63 wMkua), IUTWUMEKPIR T o Mo (WMh.CI M k(n2). 215

obpaboTaHHOWU aOTUHITUINUPOKaAapOOHATOM. ITo .

MK 1) O b1 1 a MHKyOuposBaunwa mnpu 41°C B Te

xpauwnumxacsbs np R 0r[dtlikovwepahr, 2007 e

273.11o 1 u me masnupaesm ke wsu 1 w ip @ wm(eeaHiimePCR)
I[Ip aiime p bI, HCMOTHb3 ye MBIE I TS aMnoniau du

(Ta 6 1 . 1), pa3dpabdboTaHbB HM, OOHYHOE UK OB A B
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Jla HHBIX

EMBL Nucleotide databamanum “cHmorceagm™ o(l
Kk IHK c¢cmMemmwBamu ¢ 2.5 wmxa IIOP O6ydepa (
SYBR green |1 U pedepeHCHBHN KpacHUTECIH
MM MgCl2.5 Mkgkn c¢cMecu mnpaummMepoB (mpsa-MO
nmoJleMmpa 3 I MU CTEPHUIBbBHOMWU BOJAB OTO KOHEUHOT

peaKHI/IOHHOﬁ CMCCH O BIN | NCIIOJIDb 3 OB aHUBH ]

Poccusa) . [INP Owmrnaa mnmnpoBeageHa HAa aMOouaunda@d
lBeiuppBI COOTBETCTHBHIMEP 0C 0K evmieny yoetdfuC , |
cek npu 94°C, 30mwme B mpuMOnepa®TaplEE.c 0IB)KU
npu 72°C, 40 wODUKIOB. Cepus pas3BeageHUHN
.25, 0.5, 1, 2, 4, 8, 16, 32, H6M4 B
OTAENbHBX TMNpPpoOOUPKAaxX U HUCHNONHb3O0BAamITach
NOCTpOEHUH KaaluOpoOBOUYHOMH KpPHUBOW. Ka a1

(3HavyeHue mnop-olr@BProrauskmmy9yHaEBId JTO0T apH(

JAHK) ©O6ba1a 1©oo0CT PCOKEHH all PaOBITPOAMMAMIHMBEME O O € ¢ M € 4

System. DkKkcnpeccwus r e Ho B npeagcTasBlieH
MCCIHEOqYEMBIX ' ¢ HO B K rPbl®D 0 sBroamuisaM 1o K /i |
BHYyTpeHnHerT ¢ Kataknpaoped al ., 2005 ; Naum
2006}

TaonhHypx ne o TivoacHIbEE O B A T |0 A I MIOUOXT B P @ K M P U C T

Anwmua 1np

l'en| HykneotrTungHasas MmoCc To . x°C
TP, I

F 5-ctgtgacctgtttatcgccctd’
Htrla 99 J J 9 62 200

R 5-gtagtctatagggtcggtgatteg

F5-ggctacacgatctactccac
Htr7 99 J = 65 198
R5-cgcacactcttccacctcct®

F 5-tgtgacaactccatactg-3'
rPol2 60 194
R 5-ctctcttagtgaatttgcgtad
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F 5-cattcctcgcacaattccagt®)
Tph2 61 239
R 5- cttgacatattcaactagacgct

F 5-cgctctactacctcatctccte®
Sl c o6 63 101

R 5- gtcctgggcgaagtagttgd'

28 XpomMaTorpaduuyec kuili aHaJIHU3

281.Pe a xk mu 6 »l
STH A POKCHUHI XKHMYLK,AY@HIPE, BE & P o r O PBIWeHPLC,

SigmaAldrich, C Il1A; m e T a {HPWC-grade Fisher Chemical] C IlIA; b o c ¢ a -
K a g uoia H o 3 a Me m(Bigmaaldrich, CIIA; optodoc popEHBOAT
rugpoxamar pulXY «Xumwe,nPocpfusmuunaTtrpuenas
STUINCECHAMAMUHTERT @ 3 gSigengAtdniclo, IC11IA; X 1o p Ra £ JI 0 1
(RiedeldeHaenT' e p m3d;mm x v & T a H ¢ y (SighaAldrich, C IIIA; B o 1 a
Tul,® uume ama Mo mweiie T PinearQ3R (Millipore, ®p a v )ywme 1 b H
comnportT nul82MQcum p U 5C°

2820k cmpaxuyus

CTpykKTyps TOTOBHOTO MO3Ta MBIEA T OM
MKJIT M ,x6100pHOMW KHUCITIOT BH, coagepxXameimaps Q|
KOHUEHTpaHITUHMn20 dcaxageHUH Oe n1Ka TFOMOT €
1200gs Teuenue | T . vmOepymorp xpdCH MMM IN@AM b
KOTHWUYE CTBEHHOTro onpenenecuHnuen popmera g
pa3BOIMUIMU yIAIBTpPadyMumUCTOWU BOAXZOHU B 2 pa3sa
mop 22 MK M. [lony y K MKMW b PEBEAJPWM K I I 4 X
aHamlTu3a.
283.Xp omamo e paduuaaarui

N3 Mepe HMPIOBOJJUCIU NOMOIIIb WO IYJIbHOMBMCT € M
XpowMaToT pa qamwaencq Shumadzu Corporation, CIIIA) o ¢ H a 1€ H I
r pajgue HHradchioMcHOaMI ¢ T bip 8 ¢ T B 0 p(UCF20AD) ¢ B a X M H BI M
nera3saMPEWPp20ABR) M 6 T o KHP/MEZ BTOMAT U3 HHDBD BMEEDHE C
neTo®dibe UWOOMK (BIL-20A).
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DN 0OWpOBIAPHOMBEO R EMI B KpPaTWPWEOKHBMENM 94 ¢ 31owmen Hy T
O 1n wecHorc TioHMWHS0M Mb o ¢ pa Onyoprep pr @ ¢ » B p pHa3.9u 10%
MemamROpucyTOIBHaT piolik T a Hc y 1 EClkoepmOE ® T a 4
ynwedaaTakvm/nvaMans. 1 e B e HIBERTBHU C X0 @ HA A UT U T C
kK 0 1 o (kuna PenomenexC A LCis( nm kB Ay T p enmammit0d xp4d.6m M )
Cpa3 MeypaocMic Ip 6 SmwmKaK o1 0 H @ mi3aa mu me ma g Kk o 1J0g H K
(nnurmaaHyTpe AHHAMel2ZD X 46 MmM,5 Mmxk MK o 1 0 HOKBAT a
TepMocTamp4dp®BAACHIa0 T » 3 CBI® MY QKA & THO PRI P € H a
ATUOKCHUGOEe HU JKYMKCCIYORTOAG,AMBFMHY T POKCUHUHIXKHLK®Y
H30NpEHONMBDBAaHUEmMADe&pEo T (0B3HPLC, SigmaAldrich,
CHIIA) me 1t a H(bIRLC-grade, Fisher Chemical, CIIIA) spoc P &m 1 U =
oaHO3 amMe (SgmaAidiich, CIIA)ap T o ¢ 0o ¢ dkoupc HIaOmMan,p 0 K C
HaTpumXXt,XuMMPOX CAANAT PUEGBE M J EMHJHUTaE T p a y K
Kk u ¢ a1 ¢SigmaAldrich, CIIIA)x; 1 o p v & g 1 (Riedel de Haen, ' e p Mma H u
HaTplioiik T a H ¢ y n(SigmaAldriah, CIIIA) g o ntau nla 0 4 U me HH a
n oMo merie T BDineatrQ3R (Millipore, ®p a H twme) T K warp o T nIB.2 ¢ H
MQ/ apwa5 ° C.

buore nmBe@ HAEE TE KT U MH@BBAJCHK T P O X U MIIEUTE €C KKTO(
DECADE Il ( ¢ T e x 1 oy rpeoproommaasiVE -3 1 1 u e Mim (Antec,
Huagepnapymw)ranoBsnovaamddBer Hocu meorsemwmar u
X T O0pC e p edNpesKHTEPPO@IBaH € H M HIAC/IT € &KCTHOUPM aUJHCTSe T p a T
CBM-20A (Shimadzu Corporation, CIlIA)u o6 pab6ba T HMBRAPI@HEP a M
LabsolutiongShimadzu)Ilp e mxeomr u 4 € ¢ TOBIEPHECHAOCFIR@ MHIBISIP © D p U
OTHOIE H A #Huy m:1.
284. Ko 1 u u e ¢ nugHeaHIHUBB U

Pacueemne p MaOHDEAE MIMPHOOBBU M @ O P MY J € :
X 1

= X X X

r I-T 10O M@ AKIAC C T €] BEMEIBERPOd® MaTOoONpa6hme

a MIIJ U TIOYWIKaB HY T p € KM @IHQ] 8 pXTpa0 M a T O IIppaoMOMER; -
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oHIle HTBpHaynTupsic e He m pmpp a § & r / RRRK) (telative response

factor) - o T HOC U T A K HOBTHK JT1 Wl kK & p a T HP & 3T B ¢ JAVEe—HOHOSb;€ M

9
B

n

B

(

KCTDpPDAIPWMOMD T ¢ HU3 a Il UHA.
Be nuuyRRRyB blY ¥ ¢ MsHIIMW B U 1 YlalJPKbaHAO QAT JI € 1 Y €
e me c/fmpma c uRREk®8 sbinonmodmust e pe e md HIAaPa dBIKO |

ccneapemmx KB HIIEe HT p,ald 2% HO, 100 w 200 s r / WRK

BIpa KLOMOAHOIMC HUC M
- C-

= —— = — X —

o RN

rare —@¢akKTOOTPK ITMIKKH O @ MM Ha} a K TOOTPK IMK QAT P € H I
TaHJapFanJ o MaMiMbKk M0 HO a MBMXM @ 0O Ma T O ICpraamMiMiea p T
AaCTBOPOBHIOMAMWWKBRHY T pEe HA@M®@AB PXTPAO Ma T OT p
TaHJIapaeaBKEOCPOKBO;H Il € H TBPCAUTCVCHITCBIaA I TR W R C T B O |
HT / ®@77) EOHIl € HTBPHAYUTUPSIC 6 H&@ B DM @ TAH 1 a P2 HBIR O |

HT / Mna) .

285.06 o c nommamauea

BpewMsiep XuUuBEEHNLE J BE€ MBO BEDO CT O A(HMETBIKMI O H ¢

<1%).llu Kk a XA @B C OJ € J B MIEICpIaBa ¢ II& O CHEM/MIMU K aHMau

y

poBme oBwH I B nld).P a 3 M bnTHUKeOd B THOe 3 H a 4 U T- dailling v »I

factor <1.2. Db b e x T u BkHOONCOTHRKGIMT H ¢ M ¢ H €18000 T a p e nllop .

X

poMaTOT p aadHUAWIGMA3RCOI M a [p & & BIKCOKPOOHBI € H T P, A0pdb,e #

50,100 200H r / mm® a )XKJ @ € O JI € J1 yBE MICE ICYOIC Braa H OJB WI K eH A H

3

II

da B U C UMCOICHATYROO H IT € HTl})paaHCI/ITCHI‘/J]KDJp@IHa(I[G)OOT BCTCTB

nax pomMaTtTo@Puldrme
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ncy A XpoMaTorpMae M@ HIANATO®P a TPEJOPAC— T HOKC U e HUTY

ncnodaa,fopamvMbhi@@ - BT U I POKCHHUHIBHY KOAPaHwm310o m p ¢ vhvar-# H ,
oMoBaHUHMKmWMHEDMBa,e poT {8 A HY KADKBI® ¢ W ¢ CHTABHAC,C CHHak 0 1 0 HX y
rb.IlpumeppoMaTOpPPAMMPOBGITPUATYM) .

00 mero

9. U3 Mme pe Hue 0e anxao pmioa M pPoTOKOUJAY

N3 MmepObanma porTokmiaby pnpao B o @ m @ My OIDUPM 3 O
ocamrkyitEpu6aslow®idM NaOH,pact B Opemmp 38 7 °uC

cTpsaxu@Q0 oM HaTepwmome iibkkeeapredwpr 1 ¢ o(Bigrrad

Laboratoried.td., C IIIA p a 3 B oBicuonoutr H 0 rd MQiH3O.3 a T ® 06 a B 1 4

II

B

ol Mk pasBeagpeAmbop®a QBP Y A RHAAAIME @padHHK A
HOCBUINYYH K/MB yiixo B T olpoacxn.@ a Hmie BT pu Gy AR R MK
MHYHEBHMEYOupolawmm ynip ko MHa T Mmili ¢ p B mMp @ .c H
T U Y CNCJIKOOTHH @ ¢ © B 0 HIACGI e K T p o ¢ oMukbiScanmpen 1 u H ¢
nhSuamMIarocTpxammd poBP EMBIGHI O 1 h 3 OB aHHUAaHP
onepxamwmwekMd CAbIY HICHBIB O PO T ® A HBGIY MICHI € T Y FOIIT

Hioe HT pOOAMm st ¥ 8Q0m,x r /680M,x T /400Mm,x r /2080Mm,x T /1001 ,

C
0

KT /50T / Ma.
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2.10. Western-Blota uH a g u 3

ONnuepigenmae M@ p avHIHAOTHO 3 O HIOGi® HCKTADP ¥ KM 7 P IbIa
(cpenvHoM3iih p O HT @ KWPRAM IO O)KTAMMID U 3 U P OB @ ydie p ¢
c onae pxHwmdiris-HCl, pH7.2;1 M MEDTA; S MM e-M& pKanToB T a
HmHT U0 uTtmppoeir ¢ (@ermo  Scientific, CIHIA npuKOHIE HT P ¢
pekKoMe HADB @ MWHB O fluoTveonragMi.ia Tp U ¢ y THHECPKOOBpa ®GRMT U
gl5Muayp4° €EpeMT OM pH@a MW C a DKOUYIHKYHMA EH T p U Gy T U
caaa kop QWA0grTec yewHauep 4° Cyne pHATOQEHBAME T VY |
npooO ulpukuyr o 3 ¢ p B K af@cia) 1® ®& T a B uUBUIApCcosO u( pMkeeM 6 p a H
bpaxmpws)ycneHmsap ¢ ecpoame p k) mM Tris-HCI, pH7.2;1 M M
EDTA; 300 M Mc axapomM,e- Mm@ pKanTom HHHD@HBAITPDEIE a
KoHme vHT pbacyiukean p € 1 € a siwionM 0 IB&®A Me T 0 Mac,1 0 1 b 3
K 0 M M ¢ p uneacOkBigite BCA Protein AssayKit (Thermo Fisher Scientific Inc.,
ClHIA.3aTromep 819 a 3 B ONI A B KW 11 ¢ H T(Dvarn/ maf>mmn u
0y doeype o 1 ¢ mw@2my MT p vHEI, pH 6.8, 10% ¢ a x a p26063SRS, 5% -
MEPKAaNTUAETHRTIY p CP O M MEsaKT preTBeay ¢ ¥bmar H yp u
4 C.

Jdnspasz ge OCCHIKIOBHIAXK IMCUT O T Hh30BREL BT HKAa I I
NI EeKTpodGompoemBma KpHuIaMeumBpHIoOIMT o e moxb 310%an
pas3 e s rbmuoio Ko HIIepy Omurie Jtbaxr o po®mryocldmmr
benmwpaszrornpHO) B noBXomPp o p as3 o€ JT ATHKRIIIBIA T € M
Hanpsaxemsauarunuuymewh8d B. Inso n1e Kk Tpodopesd R 3TOpBHACI
r 1unu HooyBeeilp8.3).Bxk a ue ma prwpmo 1 b o B RracigionPlus
ProteinKaleidoscopStandard¢Bio-rad Laboratoried.td., C 111A.

benkme pe HOCHMMMO MBI TYyCYRAEETPOOTWA T
HUTDpP oI e n ianoelwyHBiorad Laboratoried td., C 1A BT ¢ u ¢ ZAunaec o E
npwuileo K&GS A u Hanp g x5 B uJlnsme pe HIDCTARO T b 3 0
K 0 MM e p weychBigiad(Bio-radLaboratoried td., C 111A ) .

[locmepe D@ cma UT PO I e JIMCINGMHaydoy o K U p e a .
CyX@mbie 3 kKU prE3LMMWM 0 Ppam,B ¢ n1eTBIToomy ¢ eTris Bufferd
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Saline ¢ 0,1% Tween 20, SantaCruz, CIlIA, B Te y e maenap Xk O MH A T H
TeMnepa3RAY@M@MAMMY HO J €W @ IK Gl JH B 3C QIR JIJy HOIIEUPECB U 9 H
a HT W TIEOJUIaW:K JI 0 HKapJjob HMEHHIHT1Aa p ¢ M e (568 plgp.,a 3 6 a B I «
1:1000; Abcam ab85615,Abcam, Be 1 m Kk 0 O ), MIOEHIDIKII O HR Pl G H B ¢
a HoHT; pe nme n(ddow/Jap a 3 6 a B I:508; ralecam ab128892, Abcam,
BeanukoOpu MomEWK 70HaarmiIGHRDH, kK o H B IOT U p o Ba H
nepokrkcuxmadd k Jap a3 0a s l:b00;uscd7724; Santa Cruz
BiotechnologyInc., CIIA n p 4 ° £aH 0 WilBB T O P M K @ BI® WM4K p 0 JjghGx
HRP ( p a 3 0 a El:AG0@0use2004, Santa Cruz Biotechnology Inc., C IIIA) .
OTMBBMEMOPDAMNMUBO Yy e plBHI, 100 aB BT DP U KDHD V
NoNUKITOHAaMBEBYSHRP, Ha npaBamEEEEIMMY HOT J10 0 )
KponTHERaAapOrupene pawme xpa@AGD00sg 1 5HT;a u 1:15000
n n b-HT7, sc2004, SantaCruz, CIIIA, " " H Kk y O ¥ pBOTBQ Y MH & €rmap H
KoOMHamTmrRMIIe pdlogpreo . prMbBIipMieYMO p CIBBH .3 a MHEHB M T €
BU3yanu3umwmoma mkasra 0 Clarity WesternECL SubstratgBio-Rad
Laboratories, CIIIA, B ¢ 0O T B € T TMBHICHUT P y KILPAOCHI3 B O I T ¢
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K0>5 ddu nvueernato o DA T ma pe 1 mom (11g=4.317, p<0.001), x o T u
HuKamwpmd 4o 55HT (115=1.193, p>0.05, u er me T a 6 oZ:[ulkrWK
(t15=1.921,p>0.09 H & »I 7000 H a p Y Peulit)o.
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Pucy@loYkp o B6-HEST UY Kk 05 ¢ ¢ u nmueerHatbaoctaip e ®-H Ml Y KM Fec pe o1 H ¢
M o 3 T*¢<0.001.
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Bobpounmeiwpkeond o duiver e & @ 0o icve3pmar OT HAWKHEART JT
m 0 B bl IHea(HO HCeB ¢ p X 9 kK cSrHpEep ce arw ui (11452p1@5,p=0.052) y p 0 B ¢ H
5HTa o ¢ T o B eup3awe H [sFQ769, p>0.09,ay p o B2I[HBY Ko B pic u 1
(t15=2.594,p<0.05 ( P u32)..

O EGFP
M 5-HTR7-EGFP

®poHTanbHas kopa 08

107 p=0.052

Hr/Mr 6enka
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LHaunnndpeox

5-HT  5TUYK 5-FYK/5-HT

PucyBa®vWpos SHT 5T UYK ko3 ppunmenrtaad o x ®© p @ a oSH vlaYakd B B o
bpoHEBH® pRO.05

Br unno kHaapraot BceB € p X 3 k coaHpFepcecuueun Brcoppeas M € M T €
TaKIK@BUHBRCKOS $bume @ ad o xHiB(tw=8.758,p<0.01),y po B H B
HTnoctTomepawe H @1FQ769, p>0.09,aypoBBHHYK o0 B b CHI
(t15=4.273,p<0.001( P u33)..
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5-HT 5-TUYK 5-TUYK/5-HT

PucymBdwpoB S#HHA S5TUYKI korxdbdbuunme na@oxiePrea oSaluluyakid B B
r unmo k*p<@.@le¢***p<0.001.
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3. 4. Cee px yHKEpiepieecicruesip ¢p oHOrin IO MGI HIESHMIH U U
C5Bl/6J

341.110 6 e 0 e Hmieeccnkol e

BB e 1 eAAVI_Syn HTR7-EGFPB 0 6 apapocomise ® il b Ky O pMBBl I € ¥
rpynno#T/-ESFP B TECTE «KTPHUHYAHUT GJPHBEES O
TOCTOBEpPHOMY ¢ HUHUXCehiFaI®7,pd01)e P me o,c Bad A1) o
K a K BHpeenMsiI B U XHO CTHU MBbmbgHl0B3p>0053 Mmasnaopas
C KOHTPOIHb HBMWUP mwkcu.BlbprdaBi)vmo M pa3 a1umuui B
(t1s=0.846, p>0.05 U T O0Jae BpeMeHH, np o B &sFlOBEH o
P>005 , B TecTe «oTrmrpyKed SABI)Parx . He 00 H
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PucyBdbddlonBuxuHoArbpe Me MO B U XKHOKMBIW TBEHX CARDPUHY TUT E
nnaBanmno&oMOTRB)prue e ne 10Bal)e R T R KM B D F EHTHEXCKOCT K P BIGT D € » .
**

p<0.01.
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342.Vp o emnPuHiK6 e 1 x a

Had o are 1 ¢ HARY Syn HTRZEGFP B op p 0 H B § BEBO pMybl I €
C57BI6/J ypo B emiBHK e %aHTT penensopaurT @0 B BIO IBIDC 5
bpoHEOI MO {1g=3398 p<0.01)BT ® p ¢ MaKH K a IK 3 M ¢ H RCHPHCHI H €
MO3WIeH IT T 0 KHaeOM I 0000 H a p y(tw=0d6H p>0.05 ( P u3bA)K a v B
CHyemRyYM@EEC I Bl YCIRUDMIGI MU € p  M& HAM@BIKY C C T b-¢ H
HEFpeune nGwimmew Ka Taa oo napHir UITR oITEGEBE BT 8 p ¢ ma k
aHTUTeODad T H B BIIs BHANKaKaXJme pi 1me Mtiee0.078,

p>0.095, b p o v B @ & p ptgs=0.054, p>0.09, ur u n 1 o k(asm0A28 p>0.05H
( P u3D)..

Hir7 rex 5-HT; peuenTop
A 10000+ E 0.200-
ok L ]
0
= & :
57 10004 ' E150 EGFP
o« | g ' 80 kDa .
: ol BA @ L
S 1004 21004 ¢
2 oF g ] Y w
s 107 o 507 EGFP
- 25kDa | W
[«
1 >0

Cp.l;noar ¢!p.|l<0pa annclncamn Cp.llwoar ¢p.»l<opa annékamn

[ EGFP S
0 5-HTR7-EGFP GAPDH ‘..‘ b-{ M —_—

Pucy3odxAYyposmRHKe Bl Fp e nme nercoppecar@ MOp O HHOBMOG ME U OKaM
norapudpvmree s(abYpos dbeawxdTpenenropanmoe @ O HE ® HB pue
runnomMmxemMe ] oMuHEcC nme EGRPrd p o H B o 8 & pp<0.01.

EGFP
5-HTR7-EGFP

HeOmnoOunapyme@eaDoB pBaxmoyip a oM P HIS-HT A
peunendppane ko p(=0043 p>0.09, B c pe n mo = (t1¢=0.707,
P>0.09 u r unm m o Kk (HM622 p>0.05 ( PulBA) YpoB dwrl b-HT A
penenTopme TaGem3 me Hdarwpie 1 meo (11520971, p>0.05,
bpoH®EO.IH® (1g=0.897,p>0.09ur u nmn mn o tags=k 106,p>0.05 ( P u3oh).
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Hitr1a reH 5-HT 1A peuenTop

| ol
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T T T 1 1 1
Cp.mo3r  dp.kopa runn. Cp.mo3r  ®p.kopa runn.

0 EGFP 5-HTqa --‘ h- ﬂ 54 k/]a
B 5-HTR7-EGFP
GAPDH _q ‘.-H-‘ 37 klja

Pucy3oxkAYyposm R HKe DR T ap e me op(aby)p o B® aimpaHT ap ¢ 11 ¢ mBrcoppean H e
MO3bROHHEOHEG®MPME U I I o KaMmenen o ASC/Icg.
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ypoBeHb Benka, % ot rpyn

o

Taxkxwe k apgarx mwoyupiio B M B MEKP u3¢A.)r e uTph? (t;,=0.785
p>0.05 u Sldad (t1,=0.896, p>0.05 uy p o B @ @ m K & m3¢b. )T 112 (t15=1.69,
p>0.05 u 5-H T Tt16=0.079 p>0.059 Bc p ¢ nMi @ vracii 1w & B J O .

A Tph2 n Sic6a4 5 ] TAr-2 v 5-HTT

-

Tph2 Slc6a4 TAr-2 5-HTT

O EGFP
B 5-HTR7-EGFP 53 kl]a TAr-2 41«4a 5-HTT
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ypoeeHs benka, % ot rpynnel EGFP

3.43.YVp o 6 wonobme etp o mo H u H a

CBepxaokcbPH&cpcenisie m Boo pp o HHEH® KO pPEXH A YHUT EC J
NI OHHUIYWIOABEHPBPOT @EPR AMe MIs2171, p<O0.05), X 0 HM K a X U
p a 3 g muxuoid ¢ ¢ uymueerHatd o SHHIT{ti=a 577, p>0.09 nue rmme T a 60 0
5I 1Y (4=1577,p>0.09 1 & b1 1000 H a p y( HPeudB)o.
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CpegHuin moar — EGFP
Em 5-HTR7-EGFP
124 ¥ 1.0
] ‘g ‘08 é
@ ; &)
£ 8-
= L 0.6 &
g | ’ g
= ? & L04 £
= 4 o
T 0.2
0 0.0

5-HIT 5-I'l/1lyK 5-r|/]ly|</5-|-|T
Pucy@BVp oB BHEST UY KKk 05 ¢ d u mmmeernar6ao craip vim & MY KM Bec pe nn e
M 0 3 T*p<0.001.

Bodbpounme ikwprod ddu umvueersatd o T 1€ P @ & OOHKMAH3aa I
3 Ha 4 U TCeHIb dHeadi 0 HCEB € p X 3 K cOrHpFep ce ciive miBr2oTp@it p y K T )
(t14=3.421, p<0.01),y p B ¢ HHbT3 H a um v ® bl ¢ (452246 p<0.05),ay p 0 B ¢ H
5T UVKa 3 Mme H(lgs71lcld3 p>0.05)( P u3@)..

dpoHTansLHas Kopa 1 EGFP
Em 5-HTR7-EGFP
9 ¥ *% 05
- -0.4 é
©
¥ 6 @
5 ° -0.3 &
O ] ; 8
C =
= 0.2 £
= 3- o)
e I
X 0.1
0 0.0

5-HT  5-TUYK  5-TUYK/5-HT

PucyB9®vWpoBSHT ST UYKIi kods pdpuume Ha@o x® pwa ooH WluaYakd BB o
bpoHmEeH® pR.05

Brunmo knaaggom BceB ¢ p prerccoBHIE pe ne nr@p® HT a 1 b
K O H&d BIJTHOA ¥ 1 ® W ® 4 MMM3BMKE H B &KW id P ¢ myimaeetHatrd o Z*HIB ™M
(t14=1.426, p>0.05), m oy p mx® 5-HT (t;,.=0.897, p>0.05 u y p o B oMV K
(t14=0.085, p>0.05 ( P #40)..
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— EGFP
Mmnnokamn B 5-HTR7-EGFP

180 dell
2- Ve o2

r T T 0.0
5-HT  5-TUYK S-TUYK/S-HT

Hr/Mr 6enka
i =N
]
LHaUTIDheOH

PucyH#d &posS#HT 5T UYK k ocupupu e mie a a 6 o x @ P @ a oSal uluYakd B B
r umno k*p<Q.@le***p<0.001.
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F''nad®0cy XIpaHMEJIJbTAaTOB

SHEFpemnmentTop paHee CcUYHUTAINCSA MOIJOKHUTEC
I1 OB € I & HMIBICIIIMA C Ho kK aydidlobmMmp eme ma o pSa o€ M(
aHTHUICe HPeocxmBH 0 ¢ [Hediurdretah, 2005] a awvmahH® v Y
peme nT O pMI BabH3ThUBIac I p ¢ ¢ c[Bomauentiire ef a. (2012Bra x H o
Yy T O 94 HHUTTEBA, K Hu H o kHhTypre ureemnrao pda , Tak H4 BO3
SHEpeunuentopa 3aTparupdlilperRearT @pPR MO KH B
bdPe kT HeEeNnNb3 I OMNPpeE FEewIONor b opke-bd dk puanee giior Bk oaPk
naHHOW pepPpomengetTcsas wuwmeHHOo ©wHRT padedmeTkorpe
OnNpeagene HHBX CHTSPA 8 K § P HIM@ IBIAIEYHIW B HS 3 K C

reH-AEFTpenenkagon ™MpPpemreeMTak U BO GPOHT

HeoO0OX0oaxTuMO OTMETHTH, YTO HAa OCHOBSE
5-HT1o/5HT;B Me x a Hu 3 Mxa XxB o1 ska BngiNaumenkp, 20d u m b
npeagmoNaracM, 9T 0 U 3-MlgaH B-HTaaa o viw oHbTind DHe H
HT;r etepoaume p o-BiTiaffl 5KHTrroepeipyo Su Mme p o B B I |
okKkoHYauthils x HeSii poHOB nNocCpeancrTBOM coeHd 7p x

penuenTopoB B oOo0OmTacTWw CpemHEro MO3Ta

@

bdbexTy. C npyroW C¢cTOpPOHEH, H e-HTaac/ p-ldTz ¢ T

reTepoagunmMepoB H a OOCTCHHAQINONTHUYECCKHX 0O K

(]

bpe kT U TNpHUBOJJgUBTHLO MKy mppabpekmpe ¢ cQiag H a K ¢

rerecpoaguMecpun3i3 alduaig HECIOmMOCpPC OITCTBCHHDO H €

Hamu OwpaIu mpoBEeAEHB TpPHU HKCHOHEPHUMEHT

B3 ST B M bl II U TUHUHU C57B1/ 617, KOTOTDPBM
AAV_Syn SHTR#E GF P . Bo BToOoTpo#e CE@HMUT PTYOK T B B
obn1acThb 1€ p mB a, H O y K- € TM HINM M U PCO
nenpecrupBdHOHBNM mnoBeagenunem ASC/ I1cg. Tp

BKnwuyamna B ce0Osa BBe AEeGiFuPe BA AW nSaycnt b5 HPIpR
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n ASCACgimediT 0 BMPBEAT HO,LBACHSITEH C A
OTOXCEHHOCTORMORMH@ME@Y paos aAICHcg. o
, bbekTH OBEpPOIKCIOpPECCHH H a
p AAV_ HTR7 EGFP H € 3 KCcIOpeccHHu
b HB MU OPOCEKIOHUSNMHU U/ Munu I
HCMHUTTECpPHBXAa CPEE8FEMNMYUINHOBG MUB ¢ @&

M BI X TUHUHU M Bl I € U T B P & O eHKET Bl
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KOHBEpTI €HIUH NOBEJgEHYE CKHUZX peaxumuiu
M€ XaHHU3 MO B, JT€eXamux B OCHOBE aHTMUIEI]
«HeOTenpeccUuBHBX», TAabKIIEUd .y « A €N pe€ecCcCHuBH

CBepxnokc Hpkepceecuesmeréo pdap ;ivomia JKEO p € B bI3 Bl B ¢
IenpecrcuBHOHOT O moBETE HUS, 9T O mo )

I0dBHXHOCTH B T € CTC€ ONPpUHYANWUTCIDbHOTIO ]

rpyniaidour OTMETHUTGH, Y TCOT OB KM bIE O Jp QB G W
nmapamMeTpy NOJABUXHOCTH XUBOTHOT O (ckKoO
paccuyuTBBAaETCSH aBTOMAaTHUYECKMU caMOMu Il
BpPEMEHHU HENDOIABUNXHOCTMU, peructliimp ye Mmerm
OBITIO0O OTBMEME@ HOB »JdKorasppPpaMokTta-H&Epeune it dj
cCpexlHeM MO3TEe HaM yJaamanlochb NOAYUYHUTH hi§
HENnoOABHUXHOCTH, T a K 51 I 0 napamMeTDpy

NpeamoiIoXUTF5H, 4TO 3T O CBsA3aHO c 5>-Hihe M

pemenTtTopa BO ¢GpoHTAaTh HOU-HKIpeCc ToCKkm B aplIBTA 1

reTepopenenrtops, Toragaa Kak B oOmacTH
SHT A ayTope ne@moawa HE a1b 3 i MCKIOW4YaThs,
aBTOMAaTHUY€CCKHU THOPRa MEOTIPe,€ BHOAZIAM O H , qye M

3aBUCUMBH OT omepaTopa.

UMe 10T ¢ 1 I a HHEBIE o -HTa opkeaipieunn Taonpruorn 5H
HHTEpPHEeUpoOHAX, KOTOTD DEBHE npwu aKTHUBAaIUU
clIeagoBarTe b HO, yMe Hb ma 1o-HT Hreo ip pvoo B o RIYeBeays R

BBHIOpPdIEB Smopcanp HjKesekietigh,2010fBtao0 3 a Me yaHUE
BaXHO B KOHTEKcTe nOTauHuHOHU p AAWISYR>HTRMG ¢ k
EGFP B obmacTh CpeaHero Md3;rpac,ie a B e p R B I
OKa3bBBarThb aHTH@aROPREE UB@®<T p dAMKa HH O ¢
aKTHuUBHOGHI-HE HHPHPB T a K K a K HE T1b3 i U CKI 0Y
M€ X aHHW3 MBI peanui3anmuu » ppdHETpedInCear e pr

noBe n[Redmyy etal., 2022lnro c k on b ky B agaHHOHW PLAO O
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(Proximity Ligation Assayy a H a 1 W3 OBE @B C PO JUMEBPIHMS A TMUD (

K JI
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I 1

€CTOYHOMUINMMOMG p & BB P o I

Ha OnwnxaeMmbre HNOBEJEHYECKIUE 3 ¢ ¢ HxET B
HenTOoOpOoOB B CPEeIHEBMMHOMODIOG ICHUR KEC

yTamMaTepr MmuyecKOM HEUWUPOTpPAaHCMUCCHUH,

>SHT; penenTopamMmu B a4 0pax mB a CcCpeaHeEeTr o

I e

c O

U H

a

°c 5 B v T
<

o
=

ncTBUuTEensb HOHT; wmemmwedimwpye TS BBHCBOOOIKIE H
OTBEDGCTBREPHBOIHUT K CHHUXE HH IO aKTHB

HOB . B ob0OmacrTwu a70€p nB a CpeaHe

=ic
o
o

rubupytomero pgeicT-Hugsa aa ysreiogpeedileenmiteo pSo B

TpaagumumoHHEBEEC D KCHNEepUMEe HT aJb HBE M ¢
K p OJUMAQIKMa33 a J U , q T eHT1ad p @ ddk7T pre u& m T 0 p o
HPOTPAaHCMHUCCHUIW n(p-bTaar B p @ m @ 0 K@ plbl o

rubupytanEhiliy ,pementTop s AaKTHUBUDPY WIHUMHU

3nuyYybHemKBRX OSDTuxopeaegaToeHpPdgmkeao ®nanga

b dka oMT;POkuboetal.,202lpTo HmpHUBOAHUT K HEATOCT

HKI#iA; B5S oO6macrtTm I ¢ U X o H cHiapkoodnanpe viankeo 1 ®
pMakxkoauHaMuue eHizipe ntemadposBX IDH 3IMVWTILI,E T
U MOT YT HEmoOCpPEeaACTBEHHO 5BJSIH@CHa?30I
aalpax BIUMON3 T a , a nuc QyHKIIH A uinu-HTumo ;

OemT op OB C B3 aHa C maTOoOTr € HC3 OM 51 II a

He O BIJT O 00 HapyXeyHpoo BHal ma mukuthili pme etsTu u
HenTopOoBs B O BCE€X MCCIlIeaoBadHHEBHX 0
cCnmepuMEHHEOEBE Gce i p iy 10a JKKO P Yy , B TO BpE.
opou cepuun H>KcnepuwmbEFperemrwB@pPXd>ECOUOP
MBemAMEKHE HUS M B -Hilixpgaperrcwma ,5 3 aBHUCHU
3ra wmw nuuHuu Mbeme BAAV BWNiS-HTRHGEKEP BB Bce pnde mH1
3Ty CoMBi6d Gisinzoa pukcupvpBEKEaBUuEe YypoHThM
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penenTtTopa BO (GpoHTanbHOU KASRekcmopaeaadu
SHTispenmenTopa oOoOKazalach CHHUXEHHOHW B TH
C B3 apTam3 JMW Y a MU MC 1 ¢roeHHoemr mmie ¢ MChi/RIOInm ASC.

Paunee O BLJ O moKasaHo, AS 00 0 M @ @ 1T OYKyaBMCIIT B
pPa3THWYHBM B OB3 ATCONMC TUBHUCAIME, K X PO HHU Y€ C K O M)
[Zubkov et al.,, 2009] xpowHwmueckowMy 1ac u[dikhonava € aly o
2010] a T a K Xe HHTpaunepeOpPOBEHTPUKYI SADPE
baxTopa wmdINawmenkBdDMN.F2012bonee Toro, OTCYTOC
YyPOBHE MPTH\Kp e e nmTopa B O bperpoaAFHE R

—

00BbsacHOIoeareces HU3 KMM ©Oa3aidbHBM YPOBHEM
obnmnactu wmadmagae Mbies wuaswcemHpethdigpern eSa T o p
3aBUCUMMOCTHU OT PperumoHa MO3Tra ¥M JTHUHWH

peryansunuuem g€ UCTBHUH CEPpPOTOHHUHOBBX H € I

npu aec nAbert YahikAnsari, Luckhart, 2014]

BaxuHno oTwMerTurtbsCH/BIEEY o my u M m A ieSynuSeHUIR7-
EGFPB cpenmuuit mMo3r Taxkxe mnpousztblimpene mmno
HMEHHO B MeMOpamBOWOPpPpaKWOMB CcpeaHET O |
NOATBEPXKAATH A€ O T OM, YT O n 3 MielHe H

enqenrtopa wu r1-8T dS5HEBU Mmepomo HSY yBEHT e H

o

=
o

MIJITEeKCOB B TMNpecHHaNTHUUYeCKHTUX T ecphlmn a
p e u ¢ n[Kabe et al.,, 2012; Naumenko et al., 2014; Renner et al., 2012]1 a x «
c

Bepxd3kciHFeccpe nhem mMmo3re He-HijopBenmesmTac

B Me MOpaHHOIH bpaxknmumu u 3 o 0 p ASGlcg.e 21
HECOOTBETCTEBHE MO Xe€T ykas3s-Bl&pr uer T oHpe
perynsunuun meompeocH®wmme anw i ASCAcg mexiio T 1 5 T
K O HII a cormacyertciH4 C UMECKOINAMHAC A o a-H% b1 M
pemenTopa ¢ aenpe c/[Bonavanturer et mlg R0Od2PBe Hxmacume ¢
BO3MOXBOMBACHEHUHA MO XHO B CIyor MIHXU T BM € X0a I
nmeceHnce T-Hd apuenmie ndr o p o B , KOTOTPGBIE O Bl U 0
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paTypBsB», HO NOJapoOHO HEe paccMaTpHu
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AMETH 3 Ha 4 6@ M BI¢ KakKuep a6 © B AMEC
THUYECKAaH peryuxnsuus, AS@IogcOkeDIIIab K ¥ O JUTYHY
IbTaTe ATUTEINIHhHOT O oTb6o0pa rudbpmu
nencuiBAlacmu eyic TolWuyusoi K KAKR/d 1 & 1
Kyl TNOpPEK@APHOUTDH K KaTalencwudu u 3
napTtTHOChE/BI/6lu H Ha 1uuwue pes3 Ko Bo3-H& c
OTOPOB, BEpPOSTHO, MOTIO OKaszaTbh I
a HuEHIEApe n édnthopwane paboTaMBbHma O odp &
naypoBa,HabVamzoaxoyf ma2,06 Tt 9] cooTHOCHUTC
KTax reTepblumelph pe me m 1 SpyotBO) X p O H
¢R44 ¢ a1 B 1 a1 kxmpmemruomcemcrko mmweHFp e ne ntop o B
aXe HmeodHCUO urnavkzmquedive n tOeHpPlooB 1@ @ ¥ a K 0 ¢

CﬁH)ﬁTBH(IIﬂ?)H)IGB&RP‘HBOI[HT K Cyme ¢CTBCHH BHI

Kcnpec chitrdauMHe7/mo Bc p e 1 H ebpwp oMHOH3BTHEH, K O p € U T

oOoMe€ TOT OO0, He Obno HaUWneHTHapprRBSe N HEPIHX

CCIealOoOBaHPRX BTPPETHEHN HKCODEPUMEHTadiIl

c €

HaM He ynmanocs 3aduxcupoprldEpe uceBnetpoxp

X

3 KcnepumMeHTanbHBX cep-HFpeud®rroms

OHapyxeH Omarogaps aHTHUTEIaM TOpPOTHUB

XxumMepHoM-HEFELGK® & Maccouw 79 «kJ/a, 9T O

ekoMOuHaHT HMEBGFPe.1 k@6 HS2a py XU T b €r o Ha

€

51

JI

n

A

€

c 0IO0OMOIb W WHUDPOKOT o Aldkannea 3 yomHaan oacHp

NpOTECTHUPOBAHHB BBOWMMeEEal ¢e4, pa3s Hle>
¢ [Demireva et al.,, 209 portectupoBanu 10 KoM
T eliF pke e nmToOopy, 4TOOB NOATBEPIAUTH
aHHBX uM#u K phhil-/-)c wuH oHkna yormmo 5u 3 aH
ptoo curHanadfpemreairOP ygo 45 0 M UB&KTy IO

HPUUIUHOCTH a ’Hr'lu p e m € norpooprtam, B -3 p @B BIT B
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roMOJIOT UHU c AIpyTrHUMHU cepodlomm®OMB/BIMHA €
xuwme pHor oHEEeGiFkPa nS50o wMe T Kk e EGFP <cTtamna €
BO3MOXHBM JOKa3zaTenabcdbpve uesmaepPpaK B pMme

P KCNHNEepUMEeHTalIbHOMW T pyIminBH.

CBepxokcnfHdc prme ny op a K a K B cpen
HCClIeanoBaHHBX BoWHPpIHBDTE akko p M bIGCh B/ mien H
NOBJIHUSIa Ha DHDKcCcOpeccuw ABYX KIIWYE B-bX
TII2 nH T5T . 9T o0 B HeJiloM cormnmacyertcH4 C
NoKaj3aBUUMU, 9yT o0 X p olHRMpieeIrekIa 10 paOKBT MeEBTa O] 1
ar oHunwm tPd d H € OKasjzaila Bo3 ageiucTlphu Sldbad >
[Kondaurova, Bazovkina, Naumenko, 2017] x ot s xpouHuue-tHiias
peumnenTtopa e T cOH-DRAd mmpauimBemm a 8§ k 3 HAa4YUTECIN
skcnpecclpligs repann cRopowacesar.,2010C npyroi ¢
HeoOxoangumo mnoauuepkHRT wH TSlo To kdaazkati, u cybT OB
eIUMHCTBeHHBMU -BPIiemaaTeMu Mo3ra, KOTO
M3 MEHEHUIM Ha Q(GoHEe ONmMHUCAaHHBX BHBIE BO3
0 BBHBCOKOMWUCYaAarT oirwuxB ooHile mceHcrTTOBMBD MO 3 T a I
Bo3zageuwwcTBUU He ¢(apwmatHampmmepc [Rapocaretatpb o
2015] ONHUCBBAIWIE I BJIHUSAHUE 1 MEC4dIa K O
OunuocnyrtHu-Mé BHMOHkcnpeccuw xKnanwueBbBKTT

CHnNcCcTCM MO3T a y M bl I € U T a K XKC H C O B O H a

TII2 wHTST.

CBepxokc athbleBc ceupie n3aeeM B3 Bajda 3 HAaUYHUT
Me Ta0orHil3kvaax Sy CO¥BMG)LH# T a xk u ASCIcg. dlwer ¥ 4 ¢ H ¥
JaHHBE TaK?3Ke YyYKai3bBawT Ha n-bBceomiceTHeHMybr0 1
y TEeHETHUYEeCKHU TNpeapac IFDAIDIKE HEMWK TKO B ¢
cepxdkcnphkle prme ST o p a B CpeaHeMm MO3T €
coorTHO meHAAB-HT 58 cCpenHeMd MOBT®TaIab HYO i

«Hegenpe c CorBI/Grx » B 0 B CE€E X MUCCIe€eqoBadHdH b
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«memnpeccus HBASC/ICYM bl HET ID |, BEpPOSATHO, JECHME
MeTabObon4db ma cdDHhrmacyertcis c u e Hli;/5-HI a4 3
reTepoaguMe poB CHUXEHHUHU HUHT UOUp y-KWhnearao
MeTabodhBMT 6 xe B p e-hIAA Oybprno BBebHIBE pSB H TKa QlIpbEH
U TunnokrkaMASC i maIbl THOE, TPyr g1a Ka7Bl/6Jy

cBepxdkcnpecc-Hlynpememmnop ak Sc Hate H mi0 O %

Kope. B coBOKymHOCTH O3THU pe3ynsTa-HbB y
OTBET H a cBepxdkcunphle cruto o prealiccmur o psa
IIpoTusoHmioel 0 Xxb Pe K T bI Opmp uc Bopyaeas @mHEcc

pemeopoOB B O bpoHTapie HWAIM ykpoapeea-iE T ® k5a 3 a n
MOBBIE H, Hapsaay cCo CHUMNMECHAFRK®W TKPMWaD P u
[Tonydye HHBIE J a HHBE TrOBOpPSAT 0 C HB M JKCC |oH Ol [ |
MO3T€ KOTOpOE MO XHO O0BSICHHUTH B O3 MO j
byHKIUUOHaAaNbHON -HIikpeaBaonTo-pe BSUK3 HMHTECDPI
BClleancTtTBuUuEe aguMepusanumu c-HiFpBHBEGEHEBDENWTB K
BpE RS bpoHTanymosie-lHKbo p&H U I M OC AB,€ PO A TH O
ME€ XaHMU3 MOM HETnp s MG P aOTTHPOUI a CMBE IX3RIHE.01 B MT OBTO
Kakbo-HT A rTeTepopenemaapHsu peSue ntop sl ( B

OBEpPDHMKCTIDP € C CTUIPYOTBAaMHAHTHEE PHI EUMUPEOCHKPUBXH T a J1 b H 0 U
JaOKNBUCXO0 s murerB m p p eveordiitieri et al., 2013]I1p o ¢ x 1 U u
rayrTamMaTepr admuye c KHUX HIEdipw HEe B U HProH T-H 'k 71
He UpoHOB ye-peBep HAMKO H b C.p € gAHaTeorTo MMEO
T MITOTET M8 &CENKOUH U )Ka K b U B HHOECUTPHO H O B CpenpHET
1 OBBIEHUHU n-dl peaemm op oB B O &) p OOHKT aa3J1bbBHA
CTUMYIUpYyWIIE e T1yHamMBHEEC pPHIMYE CKHUE HEe Upo
F'mommoxkxawmn OKasjzaimncsd enuHcTBeHHOWHT c e
U3 M€ HHUICHO MO XH O 00BbscHUBGH ¢ pcB HHE B YUX3 B I® (
I pPs MBX NIpoO€EKINHUIMH U 3 bpOoOHT amb HRO B O P KIC MBI
oBepnxgaec c-HE pduenrtoposB B 8 pO6 WA NI UMCOB T B

oO0mMeHaTs S runnmawaimykoMmbime # ,ASKd ICdg By / 6] ,
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AInepXHMBaeT WYRGEGT DU HMBEKBDGE T MOIa 3 TO0H
TOOHOIroOoO poaga BO3AEHUCTBUILM.
B IIeJaIoM P (3 X JT I T Al H O HCCIEeaoBaHUHq

MU MH o0mu Mu np e a-kdTe/aHTm ernents emprio-3n aa BMIE fp 1 M
MXKXKE€HUU UHT UOUDP by Do mermeimmoip B -Hia
Takxe ¢ mnpennohbleastHirme me po pomap 8 12 u1m
npeccuBsHO jPopovaetmle 20251 Nagmenko et al., 4014
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3aKJdHW4Ye HHU €

JaHHOMH pabdorTe BIEpBHE O BIJT O mo K

cBepxdkcabblkepgemen TS p a B S pax B a cpe

nmnoBausaa Ha ¢y B-HEcumocatuepmsB aMaazer a5 W y p 0o B

OTYasgaHUSHA B TECTE® 0psHMHYAKT €J b"HHOET I0€ TMIPJE &
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gyaHdb; pE nue mmmoakpe T S BAS E€TCS MHUIEHBb WO OI
CTPOHUCTB HU COBPEMEHHBE TEHHIXAEHIOUHN I

THVHIA € C AaHTUAENpPEeCCHUBHOH axTtTus-Hd&GcT

T O P BlI. B JOMOJTHEHHUH K 3 TOMY, m o
T B O M€ XaHHU3 MO B, J€XKa mu X B OCHOTI
HUS B TecCcTe€ NpUHYAUTECIHA®Ipadlu & n
JemnpeccuBHBX", TaK M Yy TEHETHUuUHUIEC
€ HUK XKHUBOTHBX. B To-H¥perpamd pas &
aTbHOMU KOPBH MWHPHUBOIMUT-M®] ONOPHOGITBOT € TH @
HUTAEMO® B XU BID A runoTrte33y o pbhhHbHT er
TOpOB B nmopnagaB-Hd wpetq eankrtoppan o ¢c Kpo M
BIB a4 € T CTPYKTYDoOc-HE mpueduueunnrooep a y uBa ¢

MnoHAJITDB HO FT ccouccrroeavdbd IM 053 T a4 adJl bMHEOXTrac

CICAUBEMHOT O IMOBETEHUH
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B bBIB 0 O BI

1. BBe ncanMeeH 0 a C C O I UM B B T M HKOOTHOCOTT MY IO TT & T T & P
mB &8 peamMoBwd@pP oHHY O pMybl e H €57BI/6JuB o 6 1 a ¢ 1
snempB & peagMOBEMBAMEASC, T p M BR3IITB A 9 U T € Y GIHE OHM YO
s kcnpeeoilibpenenmoapanB a1 é&enithT-EGFPB 1 a H H bl
CTPYKWMYpPpHaE A .

2. Ymueimerim H @57Bl/6Jc B e p X 3 ksacrepheblchp® me m Bo p pBEKa
CpememMeo 3 B b3 BIBCAYIME C T BCCHIMHOCEH M @ BIHOAB € J1 € H 4 €
OTJYaSTHBUTIC C TIPHAY I U T € T B HO B P WUKM T a EMOMEC HC H
s kcnp bGHITumS>HETpe nen MoDm®HEO® HP puennt 0 B bl IIE H
VPOBOWMEECEDP OT G BIPWAH HOKMGPE p e INM@®MI €

3. Yuuermenim H ASC/ICg ( T € He T UMIOCICERJIOUA P € € B &€ P XK D KsC I
reHmxHT peunent ®pso/Bp aixB ac p € MOGIMO 3 IT O I P O B O XK1
Cyme CTBGHHBMMCNTpPC HCHBHEABMEMC TP AHY THT € J
NJ1aBUBHXPDHT®IOODKU T aayde Hemure p &-H G mib-H'T
peIen BaMAHA 0O KAANMONIBEHI III €y H) MO €BOHOSIM €CHEeap O T OB HOBI GX @
HCCINENOBRMHBIMY P a A .

4. Y wvmbime iu HuGb7BI/6 cBepxoskcnpaeRHTpenecenrTmop o
bGpOHT a JIKbOHPORID U B O R UCTYy II€ C T B CYHCHHOJMEYHI € KD P € C-C U
NONOOHOBOIBHAGITEUHY IHUTHIS HOHMMEKES HHA OB H
OOMECHDP 0T BEFEEM@3TYD O KESP OT GBWHMPHOAH T 2 W 6 P ©
0 ec3y me ¢ T Bue3 HMHebHXEOHKHCHT p &-H'§ mib-H Fpe ne nt op o B .

5. > HFET pe nm e nmytuoapc TBW & X a H U3 ® & X LIBUOXC H OJBECNl p € C-C H
NOoOaJO00M®BE@ I CIHWII,& M@ O JICGT P OCTTOpP Y K Ty p 0 ¢ mBe 11 -
oO0nmnmagaxenpe & peagmeonsd®ddT pe e mroonpa BmE REe c-Cc U
mo 1 0o O HIooEB € J,eaH B® GP O HT a NKbHpPO@ a M P O OWKHR ,3 Bl B &

npoenpecageHREOBUEC .
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