


CreneHr o6ocnonaHHocrr.r ocHoBHbrx HayrrHbrx rroJroxeuufi, BbrBoAoB r,r

[p aKTr.rqecKrrx p emoMeH.qaqufi

I{enrro uccneAoBaHufl, .{uccepraHTa 6ulo rlr} reHrre Brr1rflHr4fl.

rrpeHaraJrrnofi rfirroKcltl4 Ha cKJrounocrb K HuKortrnoeofi 3aBficltMo cru y Kpblc

v aHarru3 BO3MOXHbIX MeXaHI43MOB, nprrBo.4glrlux K ee pa3Br{TI{rO. Ha

ocHoBaHlrpr qenu 6:'J.nu [ocraBJreHbr 5 3aAaq. B [epByro oqepeAb

rIJIaHI4poBaJrocb rlpoaHann3l4poBarb AVHaMr.rKy norpe6nenux Hr.rKorr4Ha Lr

Ttxtecrb clIHApoMa orMeHbI y Kpbrc c [peHaranrnofi rznorcptefi. .{anee
rIJIaHHpoBaJIocb olleHurb pa6ory ,Uo$arraraHepruqecKofi cncreMbr, sKcrpeccurc

reHa, KoAl4pyroUero aTnAChR B crpyKTypax Me3oKoprprKilJrrnofi cucreMbr tr

rHrrrloKaMlre, orleHr,trb rnyrauarHufi cr4rHiurlaHr B neurpanrHofi

TerMeHTaJIrHofi o6nacrra (VTA). Haroneq, ilnaHrrpoBaJrocb KonrrrecrBeHHo

oIIeHUTb ypOBeHb SKCTIpeCCI4LI peqelropoB rJrroKoKoprlrKourAoB B

rvrrorarraMyce, LrHHepBr{pyrculeM VTA.

I.ns peureHnr rrocraBJreHHbrx 3aAaq aBropoM 6uru paspa6oran

aAersarHrrfi Ausailr. rrccrleAoBanvIs' ucrroJrb3oBaH anpo6raponannrrfi pagee

MeroA rpeAbtBneHIr.f, caMKaM Kpbrc na 14-16 cyrrz 6epenaeHnocrrr r.flxenofi

runo6apvtqecrofi rltnoKclllt, coBpeMeHHbre noBe.qeHqecKlre MeroAr4Krr ilrrfl

OII9HKI4 cKJroHHocr?r Kpbrc K HurorraHonofi 3aBrrcrrMocru, TaKiKe cleKTp

coBpeMeHHbIx MeroAoB zrr,ruyHo6JrorrrHra, II{P B peilJrbHoM BpeMeHrr n

t'tir,lrvrynoQnrcopecqenrnoft AereKqllrr .Atx anaJrvsape3ynbraroB nccJreAoBaHr.rt

npI{MeHeH ropperrnrrfi na6op MeroAoB MareMaruKo-crarzcrpr.recKofi

o6pa6orxn. flocranonKa qenl4 vr 3aAaq pa6orrr KoHKperHbr rr JrorurrHbr.

M eroArr v ccneAoB alavrs. aAeKB arHbr rro craBJr eHHbrM 3a.{anaM.

flpe4craureHHbre BbrBoAbr xopomo csoprrayru{poBaHbr lr

o 6o cnon aHbr [onyqeHHbrMrrr p e3ynbraraMv uc cneAoB alnfi.. Ha sal1ury

uonoxennfi. .{ocronepHocrb pe3ynbraroB rroATBep)KAeHa

crarwcrkl.recrofi o6pa6orrofi u rulareJrbHbrM aHaJrr43oM ilonyqeHHbrx AaHHbrx. 3ro

AaeT OCHOBaHLIe CqpITaTb OCHOBHbIe IIOJIOXeHI{{, BbIHOCI{MbIe Ha 3aIIII{Ty,II BbIBO.{bI

BrroJrHe o6ocnoeaunbrMn.

NOJIHOCTbIO

errHeceHo 5

rcopperrHofi



flonyrenHrre B Ancceprarlnouuofi pa6ore pe3yJrbrarbr uoMrrMo

$yn4arraenrairbHoro 3HarreHr,rff r,rMeror Ir BbIcoKyIo [paKTIIqecKyIo 3Haql,IMocrb, TaK

KaK Moryr Jre)Karb B ocHoBs paspa6orKr,r ilpuHrluuuarrbHo HoBbrx rroAXoAoB K

AIrarHocTI,[Ke 14 KOppeKIITM 3ABnCUMOCTLI HA pAIJIJVTX 3Tarrax OHTOreHe3a, A TarcKe

Anf, co3AaHIrI HoBoro rroKonenur eS$eKTrrBHbrx SapnaarofloruqecKr{x [pe[aparoB,

OKa3EIBarcIqI4X HaUpaBJIeHHOe AeLICTBLIe HA MeXaHkI3MbI, CB.[3aHHbIe C

rr{nepaKTur,a\uefa rJryraMareprrrqecKofi cpruranrnofi TpaHcAyKrIHH.

[IosngHa rroryrl eHHbIx p e3yJrbraroB H BbrBoAoB

flo p esynbraraM np on eAesHoro r{ccJreAoB anufl. BrrepBbre 6uro rroKitsaHo, qro

rlpeHaraJlbuafl. rurloKcrr.n rIoBbIIIraer cKJIoHHocrb K uorpe6neHrrro HuKorunay Kp6rc

n yc[nl{Baer a6crunenrHrrfi cr,rHApoM, cnpoBorlzposaHHrrfi aHTaroHr{croM

HLIKoTI{HoBrIX peqe[TopoB. Bueperre noKa3aHo, qro rrpeHariurbHaf, r]rrroKcprrr

[pIaBoALIr K ll3MeHeHrlro rrarrepHa $ocQopnJrnpoBaHr,rs 6enra DARPP-32, uro

cBl4AerenbcrByer o6 uguenertnu rJlyraMarnofi rpaucAyKrlpru B npunex(arrleM sApe

u neurpanrnofi TerMeHTilrlrnofi o6nacru. Kponre roro, rroKa3aHo ycrrneHrre

oKcrrpeccnr,r reHa chrna7, KoArzpyroqero cy6re4uuuqu aTnAChR B

rnyraMarepruqecKrdx rrpoeKr1r4flx, r4HHepBr,rpyrcrrlux uefipoHu NAc, TorAa KaK B

VTA sa6nroAarocb ycr{neHrae HryraMarepruqecKofi raunep BaL\Lrr4.

Anpodaqun paborut u uy6lurrcarluu

Anccepraqnosnoft pa6orrr ony6nraroBaHbr 25 pa6or, vr3

perleH3r{pyeMbrx xypHarrax: pgKOMeHAoBaHHbrx BAK

xontf epeHqufi , nrnro uar sapy 6ex(Hbre.

Crpyrcrypa rr coAep)Kanue pa6orrr

fiuccepragnx I{3JroxeHa Ha 98 crpaHzrlax Marrrr{Horr}rcHoro reKcra u

Pesynrraru pa6oru 6nnu luupoKo anpo6upoBaHbr.

HUX

PO,

rlocrpoena rro rpaAuqrroHHoft cxeue u coAepxrrr pa3Aenrr <<BseAeHr{e)), <<O6sop

Jrureparypbr),

<O6cyx4eHr4e)),

JI[TepaTypbID.

<<Marepuanrr v MeroAbr r{ccneAoBanLrfl>>, (Pe3ynbrarbr)),

<<3arnro.reHrle)>, <BrrsoAhl>>, <<CuzcoK coKpaIqeHufi>, <<Cnncox

flo reMe

7 crarefi B

18 re3ucoB

Marepuan Ar,rcceprarllrr4 rrpeAcraBneH B 1 ra6maqe u



npol'IJlJllocrpl'rpoBau 17 pncyHKaMu. Cnzcor qlrrlrpoBauuofi Jrr4reparypbr BKrrroqaer

178 ucroqHrrKoB.

B <o6sope nprreparyphr) onLrcaHo @opnrzpoBaHpre 4o0auuneprzvecrofi
cucreMhl B paHHeM oHToreHe3e, [peAcraBJIeHbI ocHoBHbre cTpyKTypbr,

yqacrByrculHe B pa3BIITLII4 a,{AI'IKIIHUttit, a raKxe coBpeMeHHbre cBeAeHr{tr o

paSBurlru HI4 Kor?IHon ofi s asu cI4Mo crrt. Kp onre roro, p accMorp eHbr rro cneAcrBri;r

rrIIIoKcI{I{ rcar Sarropa [peHaraJlbHoro crpecca, B roM rrr{cire HapyrxeH1rfl. B

rnyraMareprurrecKoft cr,rcreuhr Mo3ra.

B <<Marepza[ax u MeroAax r.rccJreAoBaHr.Ir)) no4po6no olucaHbr

3aBlrcrtMocrrr vr orleHKrr HurorranonofiMeroAr4Ka pa3Br{Tprr nuroruHonofi

aBepcurl. Kporr're roro, [peAcraBJIeHbI u r{crroJrb3oBaHHbre MoneKyJrrpHo-

orroJrorkrqecKue MeToAHKH.

B nepnofi sacrar pa3Aena <<Pesynrrar6r HccJreAoBaHr.rf,>) c rroMorrlbK)

rloBe.qeHqecxnfi MeroAHK 6rrno rroKa3aHo, rrro [peHaraJrbHa, rurroKcn,

IpI'IBOAI'IT K 6onee 6ucrponay pa3Brrrl{ro HzrorutHosofi 3aBrrcuMocrr.r Lr

BbI3bIBaer 6onee r.sxemrfi cI4HApoM orMeHbr npn [cloJrb3oBaHrrr.r aHTaroHuera

HI{KOTUHA - MEKAMII JIA]|.ITLIJA.

Ananus coAepx(aHur Ao$auzHa B crpyKrypax Me3oJrrrM6u.recroro rryrr4

- VTA u crpvruryMe He BbItBIrJI3HaqlrreJrbHrrx r43MeHeHr,rfi, rarxe KaK lr DAR1

B perlerrrr.rpyrcqux Aosarrar,fir crpyKrypax - NAc u pFC. ouupaxcu Ha paHee

noryrleHHble AaHHbIe IIo cHI4]KeHHofi sQ$eKTrrBHocrr{ rnyTaMarepruqecxofi

[epeAaqu n uefiponax rl4nnoKaMrra B ycnoBr{.rx [peHaranrsofi ru11oKcLru, 6ul
rIpoBeAeH aHaJIrt3 ypoBHt $oc$opuJlt4poBanr4.fl nocrcr{HarrrrrqecKoro 6enra

DARPP-32 (pThr34DARPP-32) MapKepa Aotparr,run-rJryraMarHoro

B3avMo,4eitcrsux s fAMKeprnqecKI4x cpelHr4x rrrurruKoBbrx Hefipouax NAc u

o6uapyxeHo ero yBenuqeuue.

B cle4yroulefi qacru pa6orrr a*urusvpoB€urkr gKc11peccr4rc reHa

aTnAChR peqe[ropoB, Koropbre pacronararorc.f, Ha aKcoHax

fJryraMarepruqecKux nefipouon, r.rHHepBnpyrour4x vTA w NAc, kr

noJroxtrreJrbHo perynupyrorcr peqenropaMr4 rnroKoKoprr.rKorrAoB. llpu



aHarlv3e B psAe crpyKTyp y 2 neye.rlbHblx )KIrtBorHbIx ycllJreHlre gKcrrpeccurr

6ruo rloKa3aHo e PFC, cHLIXeHHe - B rrrrloKaMrre, qro KoppenrpoBnJro co

cHrrxeHr{ eM oKcrrp e ccvrn reH a, KoAr{pyrc qero GR.

V 3-rraec.arlHbrx x*IBorHbIX eKcrrpeccr,rf, reHa uTnAChR n PFC AocroBepno

He MeHtJIacb, xor.a AocroBepHo cHrDKaJracb gKcrrpeccufl.peqerrropa GR. B NAc

gKcrrpeccr4.rr reHa aTnAChR rroBbrlrrruracb, 6es r,r3MeHeHr.rr GR.

Kopperxqraonnrrfi ar,ailu3 [oKa3ilr HaJrurrr.re Koppenf,rlulr MexAy gKcrrpeccuefi,

chrnaT u nr3cl y rpyrn flf e NAc n B VTA, qro rrpeAroJraraer BJrrr.rruue

rnloKoKoprlaKon.{oB Marep[ Ha pa3Br.rrile Hmorunosofi 3aBrEcr,rMocrr,r y

B3pocJloro xIrBorHoro. 3ra rl4[ore3a 6una ilo.{TBepx.qeHa ycuneHrireM

3Kcnpeccun VGluT2 (resurynxpnufi rnyraMaurrrft rpancroprep 2 runa) ua

rJryraMarepmqecKnx TepMI4HaJr.flx n VTA y Kpbrc c upeHarzlJrrnofi runorccnefi.

uTnAChRs rJlyraMareprlrqecKrlx repuuHanefi He AeceHcr.rru3rrpyrcrc.fl B

orJII4qI{e or a4B2 rIoATI,Ila HI4KorIaHoBbrx arlerrlrJrxoJrr.rHoBbrx peqenropoB Ha

aKcoHax fAMKeprl{qecKux upoerqufi. floerouy ycvrneuue oKcrrpeccnn

VGluT2 yKa3brBaer Ha upeo6na4anve nos6yxgaroqero uryraMarHoro

KoHrponr Ha 4o$auHHepruqecKLre nefipouu VTA. Haroneq ypoBeHb

peqenTopoB HrrcKoKopTr,rKokrAoB B rnfroTaJraMyce, oTAaIOUIeM

rnyraMarepruqecKlre [poeKqr4pr K VTA, He u3MeHvrilc ,.

flpe4craureHHbre pe3ynbraru uo4po6no o6cyxAeHbr u B KoHrIe cAenaHo

3aKJIIorIeHI{e, B KoropoM IrpeAcraBJreHa rpaSuuecrax cxeMa Bo3MoxHbrx

MEXAHI43MOB pa3BlrTr,r.n nurorunosofi 3ABI4CI,TMOCTI,I cJIeACTBT{e

flpeHaraJrruofi rI{rIoKcI{I{. Baxno orMerlrrb Jrorr{Ky rr xoporrrktfi nzreparypnufi

yp oB eHb pr3Jro)KeHu{ IIp eAcTaBJreHHoro B ArrccepT arlll?r MaTeprd rrrra.

C o ore ercrBrle coAepr(aHl{fl Al.rcceprarlrr anrop eS ep ary u yrcar annofi

CIIEUUAJIbHOCTI,I

Anrope$epar orpoKaer ocHoBHoe coAepx(aHr4e Ar4ccepraqnu, oSopMJreH B

coorBercrBkrvr c rpe6onanvrflvtvr BAK P@ u coorBercrByer crrerlr4€urbHocrr4 1.5.5 -
@uguonoru.rr qeJroBeKa Lr xrrBornbrx.



cyuecTBeHHbre

(BepoflTHo).

Bonpocu r.r 3aMerraHr{fl

flpunqunuillrbHblx 3aMerIaHLIfi uo pa6ore uer. OAnaKo, nocJre AeraJrbHoro

o3HaKOMJreHLrs C pa6orofi Bo3Hr4K prA 3aMeqauwir u yrounenrafi

L Cuzraro, 'rro 5 rroJrox(ennit no pe3ynbraraM uccJr e1oBa:rrufr us6r6o.IHH.

MoNno 6ulo cQoprr,rynlrpoBarb 3 rroJro)r(euur.fl, rAe

pe3ynbrarbr, us6erafl" $opnaynupoBoK

) O cnosrrs aflcb Ha p e3ynbrarax no yB errltr eHran Q o c S opr4nr4p oB aHVr.DARPP -

ocna6nenue) unu BeHTpzulBuofi rerueHrapHofi o6nacru (ycnnenze). HacxoJrbKo

KOppeKTHO TaKOe IIpe,qIIOnOX(eHLIe, BO3MOI(HO IIkI ero [pOBepIATb C

uc[oJrb3oB aHr,r eM Apyrzx MeToA]rK.

3.Y 2'neAeJrbHblx flf xlmorublx 6uno o6napyxeHo yBenuqeHue KoJruqecrBa

chrnaT n PFC, tITo He na6nnAanocb y 3-Mecx.rnbrx )KprBorHrrx Hr/r B rrJraHe

AocroBepHblx ll3Meuenufi, HLI B nJIaHe AocroBepHbrx KoppeJU{Uufi, Hecrraorpr Ha

cHrrx(eHue ypoBHt eKcrlpeccuu GR s PFC K oroMy Bo3pacry. C qena sro Mo)r(er

6rrrr csssaHo?

4.Iloverray orcyrcrByrcT AaHHrre o6 gKcnpeccuu chmaT n nr3cl y 3 nlecx.rrux

xllBorHbrx B rr{[[oKaMrre, VTA n atvtur4ane?

YxasaHHrre 3aMeqaHus. v Bo[pocbr Hr.r B rcoefi Mepe He cHrDKaror srrcoxofi

oIIeHKu paccMarpusae\aoft pa6oru v Hoc.rrr AtrcKyccuoHnufi xapaKrep. He

BBI3bIBaeT COMHeHIrrr, qTO BCe pe3ynbrarbl [onyqeHEl aBTopOM JILrrrHO, AOCTOBepHbI,

ouy6nuroBaHbl B I43AaHkI.ax, BxoAf,rqnx B cnlrcoK BAK, u anpolupoBaHbr Ha

rontpepenqu.nx r{ KoHrpeccax.

3AKJIIOIIEHI4E

luccepr aIII{oHH€uI pa6ora Crparzroea Br4xropa AH4peeBr4qa <<MexanHsMbr

IIpeApaCUOJIOxeHHOCTLI K HurOrnHosOfi

ilepexr,rBrrrux npeHaTaJrbHyro rr4rroKcr{ro),

o6rerulnnrr uau6onee

(Ilp eArr on o)nl4Te JrbH O >>,

crplraryMa, BbrABr,ruyro [oJroxeH]Ie o6 r43MeHeHr4rrx

lpunex(arqero s4pa cTprraTyMa rrpeArroJroxr4TenbHo

32 B npune)KarrleM sApe

rJryraMarHoft crzuyn flrlvrkr

3aBLICIIMOCTI/I y B3pOCJIbIX KpbIC,

flBrs,ercfl garon.reHHofi HayrHo-



KBanI,IOHKaIIuoHHofi pa6orofi, nocB.rruleHnofi ssrrnJreHr{rc MexaHrl3MoB pinBraTr{s

HrIKorI{HoBoIl 3aBI,[cI4MocrI{ B ycJroBr,rrx [peHaraJlbHoro crpecca. Arryansnocrb,

HafIHa{ HoBI43Ha, o6teu npoBeAeHHbrx r4ccJre.{oB auuft, coBpeMeHHoe

MeroAlrrlecKoe o6ecne.reuHe, AocroBepHocrb [onyqeHHblx ,qaHHbIx, krx Hayq1*afr

TpaKTOBKa U [paKTI,IqeCKat 3HaqI{MOCTb IIO3BOJITTOT 3aKfircqurb. rrro

APIccepraUI{oHHat pa6ora <<Mexanu3Mbl rlpeApacnoJrox(enHocrr{ K Hr{Korr4nosofi

3aBVCI,[MOCTI4 y B3pOCnbIX Kpbrc, nepe)Kr4Brxux npeHaranbHyro rurroKcr{ro),

npeAcraBJleHHat Ha coucKaHue y.reuofi creneHpr KaHAr{Aara 6uonorkrtrecKr,rx HayK

no clleqplaJlbHocru 1.5.5 Ongraonorus qeJroBeKa vr )Kr4BorH6rx, orBeqaer

rpe6onanurM ryHrron 9, 10, 11, 13 floroxesux <<O noprAKe rrpr4cyxAeHr{t

yqeHblx crenesefi>> (flocraHoBJleHue flpanurelbcrBa Poccuficrofi Oe4epaquu lll
842 or 24 cesrs6px 2013 r. (pe4aKqrrf, or 01 . 10.201 8 r., c r43M. or 26 vras 2020 r.),,

rlpeAr'.lBnseMblM K KaHArIAarcKrrM Ar4cceprarlr4.rrM, a e€ asrop Crparznon Burrop

Au4peenuv 3acJIy)KLIBaer rIpI4cpKAeHLrs yrenofi creneHu KauAprAara

6vonoru.recKl4x HayK rro c[equaJrbHocrrr 1.5.5 @ugprororns qeroBeKa kr

x(HBOTHbIX.

OrsHe rloAroroBneH AoKTop ou 6uonorltqe cKr,rx HayK, 3 aB eAyroqHrra rarf e4p ofr

Qusuolor[]I qeJIoBeKa I{ xuBorHbrx I4Hcruryra (pyH4anaeHTarrbHofi nae4arluHbr Lr

6uonorura Se4epamHoro npo(peccoporu rocyAapcrBeHHoro aBroHoMHoro

o0pa3oBaTeJrbHofo yrrpe)KAeHr4f, Bbrcrrrero o6pasonaHur <KasaHcKrafi

(flpunouxcrcufi) QegepanrHufi ynznepcurer>) Cur4zronofi fysenr @apuroeHofi .

orsrrs paccMorpeH u o4o6pen Ha saaelianuu xa$e4pu Suszonoruu
qe[oBeKa I,I xolBorsrrx ?IncrllTyra (fyngarraeura-nrnofi MeAr{qr{Hrr n 6uoJroruu

Qe4epanrHoro rocy,{apcrBeHHoro: aBToHoMHoro o6pasonareJrbuoro )rypex(AeHLrt

Bblcruero o6pasonanus <<Kasatrcrufi (IlpHnorxcrnfi) $elep*"nufi ynHnepcurer),

nporoKon J\b 3 or (19) cenra6px 2022 roAa.

CneAeHraq o negyqefi opranr.r3arlnu: @e4epalrHoe rocylapcrBeHHoe

aBToHoMHoe o6pasoBareJlbHoe yqpexAeHrre Bbrcuero o6pa:onauus <Ka^:aucrufi

(Ilpnnonxcxnfi ) Segepanrnrrfi yHurepcr{rer>)




