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Llenbio paboThl ObLUIO YCTAHOBJICHUE BO3MOXHOCTH MCITOJIb30BAHUSI METOJA LIMKITNYE-
CKOi1 BOJIBTaMIepoMeTpuM ¢ ObICTpbIM ckaHupoBaHueMm (FSCV) mist perucrpauuu
BeIOpOCca godaMuHa B TIpUJIEKAIIIEM SIIpe B OTBET Ha JIEKTPUYECKYIO CTUMYJISIIAIO
TO# 30HBI BEHTPaJIbHOU 00acTy MOKPBIIKU (VTA) 371eKTpOaOM, KOTOpasi UCIOIb3Y-
€TCs1 VTSl UByYEHMUS peaKlIMy caMOCTUMYJIsiuu y kpbic. Metonom FSCV in vivo npoBo-
IWIN PETUCTPALIMIO BBICBOOOXIEHUS modamMuHa B TpUJIeXKalleM sape B OTBET Ha
3JIEKTPUUECKYIO cTUMYJISILIMIO VTA, a gajiee Ha 3TUX XMBOTHBIX BbIpa0aThIBAIM peak-
LIMIO CAMOCTUMYJISILMU TIPpY pa3npaxkeHuu Tex ke 30H VIA. Y HapKOTH3MPOBAHHbIX
SKUBOTHBIX MPOU3BOAWIMN CTUMYJIsILMIO (240 MKA) naukoii ummnyabcos (100 I'), miu-
TeJbHOCThIO (.5 ¢ Yyepe3 Kaxable 3 MUH B TeueHue | 4, 3aTeM BBOAWJIM BHYTPUOPIO-
IHUHHO (heHaMUH B 103e | MI/Kr ¥ MpOAOKAIM PErucTpalmio eule B TeueHue 1 4.
BOnekrpoctumysiiiist VTA BeI3bIBajia yBeJTMUSHUE COACPXKAHUS BHEKIIETOUHOTO Toda-
muHa B TeueHue 1.45 = 0.03 ¢ ¢ ammurynoii 4.6 £ 0.3 HA. Ilocnenyioliiiee BBeAecHUE
eHamuHa Ha HoHE CTUMYISILIMU YBEIUYMBAJIO JUTUTEIBHOCTh curHasia 10 5.2 £ 0.1 cu
ero amrntyay 1o 20.8 = 0.9 HA, 4TO COOTBETCTBYET MPONOPLMOHATBLHOMY YBEJTUUEHUIO
KonmyecTBa nodamMuHa. JlaHHast peakiysi OblIa MAaKCUMAJIbHO BbIpaxkeHa Ha 45-if Mu-
HyTe Tocjie BBeaeHus heHamuHa. MccnenoBaHHble 30HbI VIA ObUIM TakKe MPOTECTU-
pOBaHBI HA HAJIMYME PEaKIIMU CAaMOCTUMYJISIIIMU B TecTe “mombeMa’, Korma WHCTPY-
MEHTaJIbHas peakLus IJIs1 OoJIy4eHUs BHyTPUMO3TOBOTO TTOAKPETIJIEHUS 3aK/II04alach
B MobeMe ToJIOBBI Ha 38 rpaaycoB B O€CIIPOBOIHOI TeJIeMEeTPUUYECKO ycTaHOBKe. Pe-
aKIMIO CAMOCTUMYJISIIIMY TECTUPOBAJIY 10 BBeIeHUST (peHaMWHA U TIOCJIe €T0 BBEICHUS
B TeyeHue | 4. YCTaHOBJIEHO, YTO YMUCJIO MTOXBEMOB ISl TTOJYUYeHUsI BHYyTPUMO3IOBOTO
MOAKPEIUICHUsT YBeJIMUUBAIOCH K 45-i1 MUHYyTe mocijie BBeAeHUs1 ¢eHaMuHa. Takum
00pa3oM, B HACTOSIIIIEM MCCIIENOBAaHUM OBLJIO MTOKAa3aHO, YTO CTUMYJISILIUS 30H MOJIO-
XUTEJIbHOTO ToakperieHus1 B VIA BbI3bIBaeT (Y HApKOTU3MPOBAHHBIX >KMBOTHBIX)
CTaOWIbHBIC, MPOIOIKUTEIbHbIC 3(GeKThl (ha3MYEeCKOro BHICBOOOXICHMST TohaMu-
Ha, MocJie BBEIeHUST HETIPSIMOTO aipeHOMUMETHKA (heHaMUHA aKTUBAIIVSI BBICBOOOX-
neHust nohaMrHa COOTBETCTBYET IO BPEMEHU U3MEHEHMSIM MapaMeTPOB CaMOCTUMY-
JISILUU, HaOI0JaeMbIM TTOCTIe BBeeHUs BellecTBa. Kpome Toro, oobeqMHeHne MeToaa
FSCV u MeTona camocTUMYJISIIIMK TIO3BOJISIET O0Jiee YETKO U HAIEKHO, IO, KOHTPOJIEM
perucTpaluy BbeIOpoca godaMuHa, JJOKaIU30BaTh CTUMYIMpPYIOIIMiA 31eKTpon B VTA.
DTO JaeT OCHOBAHUS AJIsl IPUMEHEHMST JAHHOTO METO/Ia, COCTOSIILIETO U3 IBYX 9KCIe-
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puUMeHTOB: 1) peructpauusi BbICBOOOXIeHUS nodamuHa ¢ momoipsio FSCV y Hapko-
TU3UPOBAHHBIX XXMBOTHBIX; 2) UCCJIEIOBAaHUE PEAKIIUM CAMOCTUMYJISILIMM Ha 3THUX KM~
BOTHBIX. Takoii MOAX0A UMeeT MePCNEeKTUBDI IS CTAaHIAPTU3allUU TTPOTOKOJIOB OLIEH-
KW JIEMCTBUSI CEHCOPHBIX U (hapMaKoJOrMUeCKUX areHTOB Ha NodaMUH-3aBUCHMBbIC
¢ opMBbI TTOBEACHMSI.

Knrouesvie crosa: nopaMuH, caMOCTUMYJISILIMSI, LIMKJIMYECKasl BOJIBTAMIIEPOMETPHUSI C
OBICTPBIM CKAaHUPOBaHUEM

DOI: 10.31857/50869813922100107

BHyTpuMoO3roBasi CAMOCTUMYJISILIMS SIBJISIETCS ONHOM M3 U3BECTHBIX MOJIENIeH 1Sl uc-
cJIeoOBaHUSI MEXaHU3MOB BO3HarpaxineHus u agnukiuu [1, 2]. CyTb METOOIUKU caMO-
CTUMYJISILIUM COCTOUT B TOM, YTO XKMBOTHOE, HAXKMMasl Ha Tiefaib (MJIM coBepllast Apyrue
MHCTPYMEHTAJIbHbIE PeaKIMU JUISI TIOJyYeHUsI BHYTPUMO3TOBOTO MONKPEIJIEHUSsT), TTPO-
U3BOIUT BJIEKTPUYECKOE pa3apakeHre yYacTKOB MO3Ta C MOMOIIIbIO BXXUBJIEHHOTO 3JIeK-
Tpona [3]. HeiipomenuaTop modaMuUH TPamgWIIMOHHO aCCOLIMMPYETCS C HEMPOXUMHUYE-
CKHUMM HCCJICIOBAHUSIMU MEXaHM3MOB MOAKPEIJICHMs IIpU caMocTumyasanuu [4, 5].
B yactHOCTM, Tpenapathl, aKTUBUPYIOLIME JO0PaMUHEPTUYECKYIO CUCTEMY MO3Tra, TaKue
Kak am¢eTaMrH, KOKalH TMOBBIIIAIOT YMCJIO HAaXKaTUi Te1ajiu U CHUXKAIOT MOPOTU peak-
1y camoctumynsiiuu [6, 7]. ITokazaHo, 4TO CTPYKTYPBI MO3Ta, TIPU MPSIMOM WJTA OTIO-
CpellOBaHHOM pa3pakeHUU KOTOPbIX HAOII0JaeTCsl MHTEHCUBHAsI peaKiusi CAMOCTUMY-
JISIUMA, comepkar modamuHeprudyeckre HeiipoHsl [8]. M30upaTenbHast akTUBaLIUS T0-
dbaMUHEpPrUYecKUuX HEeUPOHOB, KaK IIOKa3ajiu OITOTeHEeTUYEeCKUe WCCIeN0BaHus,
IOCTaTOYHA [IJ1s1 O0JIerYeHUs] Pa3BUTUS peaklMu caMocTuMyisitiiu [9]. BaxHyto posib B
MoaKperIsomux 3deKkTax 3JeKTPUYECKO CaMOCTUMYJISILIUM JIATePaJIbHOTO TUIOTa-
JlaMyca UTparoT HUCXOISAIINE BOJOKHA MEIUAIbHOTO My4yKa MepeaHero Mo3ra, Harmpas-
JISTIONIHECS B BEHTPAJIbHYIO 001acTh MOKpBIIIKY (ventral tegmental area, VTA) [10]. I1pu
9TOM OTHEbHbIE HEPOHBI JIaTePAIbHOTO TUIOTaJaMyca aKTUBUPYIOT TodaMuHepruyue-
ckue Ki1eTku VIA Bo BpeMsI CaMOCTUMYJISIIIUY 32 CYET BEICBOOOXKIEHMSI BO30OYKIAIOIIINX
HellpoMenuaTopoB, TaKMX KaK alleTWJIXOJIWH U rayTtamar [11, 12].

Perucrtpaiiust BeIcBOOOXAEHUS TodpaMUHa P CAMOCTUMYJISIIMU Obljla BIEPBHIE BbI-
MOJHEHA C MCMOJIb30BAaHUEM METOAA MPUXM3HEHHOTO MUKPOIMAIN3a, KOTOPhIi OIpe-
neJisieT UBMEHEHUsSI TOHMYECKOTOo BHEKJIETOYHOrO YPOBHS JopaMuHa. DTOT METO/ MOoKa-
3aJ1 TIOBBIIIIEHWE KOHLIEHTPALIMY BHEKJIETOUHOTO Jo(aMrHa BO BpeMsI CaMOCTUMYJISILIUU
C MOCJEAYIONIUM CHIKEHUEM 0 0a3ajibHOTO YPOBHS TTOC/IE 3aBEPIICHUS UCCIIeTOBaHUS
[13]. Pa3zBuTHme GBICTPO-CKaHUPYIONIEH IMKINISCKOM BonbTaMIiepoMeTpuu (fast scan cy-
clic voltammetry, FSCV) nano Bo3MOXHOCTb HabJIIOAaTh KUHETUKY HOo(aMMrHa BO Bpe-
MEHHOI1 1IKaJie, COOTBETCTBYIOIIEH MMOBEeNeHYECKUM peakusM (dhaszudeckue KojaedaHus
BHEKJICTOUHOT'O YPOBHS TochaMMHA C BpEMEHHBIM pa3pelieHUeM MeHblle CeKyHAbI) [ 14].
B otmmuune ot mukpoauanusa, perucrpanusa merogoM FSCV B puitexaineM sape (nu-
cleus accumbens) BEISIBMJIa CHIDKeHME (pa3myecKoro BEIOpoca modaMiHa BO BpeMsI IJIH -
TEILHOM CaMOCTUMYJISIIUM BIUIOTH A0 IIpedesa ero uamepeHus [15]. OgHako maiabHeii-
mee coBepiieHcTBoBaHue MeTona FSCV mnoka3zano, 4to ha3znyeckoe BHICBOOOXKAEHUE 10-
damuHa He Mcye3aeT NMpU IJIUTETbHOM CAMOCTUMYJISILIMU, a CHUXKAETCS A0 MEHBIIUX,
YCTOMYUBBIX YPOBHEM, paHee He 0OHapyXuBaeMbIx [16]. Takum oGpa3oM, U3 MpUBEIEH-
HBIX JAHHBIX JINTePAaTypPbl MOXKHO ClIeJIaTh BBIBOJ, YTO (haznueckoe BbICBOOOXIeHNE noda-
MUWHa OTMEUYaeTCs TOJIbKO B HaYaJie CEPMU CAaMOCTUMYJISILINU, a NaJTbHE111ast HeIpepbIBHAS
U JUTUTENIbHAST CAMOCTUMYJISILIUS YK€ HE BCeT/ia TMO3BOJISIET €ro MOJTHOCTHIO 3apETUCTPUPO-
BaTh (HEOOXOMMMO HCITOJIb30BaTh IOTIOJHUTEIbHBIE METOBI OlleHKM). I1oaTomy st mc-
cJIeI0OBaHUSI MEXaHU3MOB TTOJIOKUTEIbHOTO MOAKPETIJIECHUS TPU CAMOCTUMYJISILIMK GoJiee
11eJIECOO0Pa3HO PErUCTPUPOBATH U aHATM3UPOBATh BEIOpOC JohaMUHA B OTBET Ha HaBsI-
3aHHYIO CTUMYJISIIIMIO 00JaCTU MO3ra, KOTopasi MpOTeCTUPOBaHa TakKe UM Ha HaJluuue
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peakiun CaMOCTUMYJIALINNA. Takoi1 moaxon TakxKe MMeEeT NMEPCIIEKTUBLI U A1 OLUCHKUH
HEeNCTBUS CCHCOPHbLIX U (bapMaKOJ'IOFI/I‘-IGCKI/IX arc¢HTOB.

Ilenbio paboThl OBUIO YCTAaHOBIICHNE BO3MOXHOCTHU MCITOIB30BaHUSI MeToaa ObICTPO-
CKaHUPYIOIIe MUKINYECKO BOJIBTaMIIEPOMETPUH TSI pETUCTPAIIMK BBIOpOCca modamu-
Ha B TIpWJIEKAIIIEM SIIPe B OTBET HA BJEKTPUYECKYIO CTUMYJISILIMIO TOM 30HBI BEHTPAJb-
HOI 00JIACTU MTOKPHILIKHU, KOTOPasi UCTIOJIb3YETCSI JUISI U3yYEeHUST peaKIuM CAMOCTUMYJISI-
LIMU Y KPBIC.

METOAbI UCCIIEJOBAHUA

DKcnepruMeHT MpoBeneH Ha 9 Kpbicax-camiiax IMHUU Bucrap cpenneii maccoii 250 r B
COOTBETCTBUU C 3TUYECKUMU TIPUHIIMIIAMU PAOGOTHI C JIAOOPATOPHBIMU XKMBOTHBIMU, U3-
noxeHHbiMU B dupektuBe EBpomneiickoro napiamenTta u Coseta EBporneiickoro Coro3a
2010/63/EC ot 22 centss6ps 2010 r., omo6peHHOIT Komuccueit o 6uostuke ®TBHY
“UDM”. bouio IpoOBeAeHO IBa SKCIIepUMeHTa. B mepBoM skcriepuMeHTe IPOBOIVIIN Pe-
TUCTPALIMIO BLICBOOOXACHMS JohaMUHA B TIpUJIeXKAIeM SIIpe in Vivo METOIOM OBICTPOC-
KaHUpYIONIeH IMKINIECKOM BOJIBTaAMIIEPOMETPUH B OTBET Ha 3JIEKTPUUECKYIO CTUMYJISI -
1uio 30HbI VTA, a BO BTOPOM 3KCIIEPUMEHTE Ha TeX e KMBOTHBIX TECTUPOBAIM peaK-
uio camoctTumMyssiu VTA.

CeKpeTOpHYI0 aKTUBHOCTD 10(PaMUHEPTUISCKUX HEAPOHOB in Vivo OLICHUBAJIU T10 U3-
MEHEHUIO YPOBHS 1odaMrHa B MEXKJIETOUHOM TTPOCTPAHCTBE TTPUJIEKAILIETO SIApa METOIOM
OBICTPOCKAHUPYIOIIEH TUKIIMIECKON BOJBTaMITEPOMETPUH B OTBET Ha JICKTPUYECKYIO CTH-
myisiunio VTA Ha o60opynoBaHUM, U3rotoBieHHOM B Mactepckux ®I'BHY DM (CaHkr-
IletepOypr). I[IpenmyliiiecTBO OBICTPOCKAHUPYIOIIEH MUKINYESCKON BOJBTAMIIEPOMETPUMN —
BbICOKAsI CTENEeHb BPEMEHHOIO U NMPOCTPAHCTBEHHOTO paspelieHusi. BpemeHHoe paspe-
1IeHue obecIieunBaeTCsl YaCTOTOM cKaHupoBaHus — 10 pa3 B CeKyHIy, TPOCTPAaHCTBEH-
HOe pa3pellieHue OmpeesisieTcs pa3MepaMu ceHcopa (yIIeBOJIOKHO AIUHOM 100 MKM 1
TonmuHo# 7 Mkm) [19]. Ilepen skciepruMeHTOM Ha KMBOTHBIX CEHCOPHBIN YIJIEpOIHBIH
MUKPOSJIEKTPOA B CTEKIISTHHON M3OJISILIMY KanuopoBanu in vitro. [1pn yBliedeHUN KOH-
LieHTpaluy fodaMrHa B paCTBOpe HAOIIONAIOCH J0303aBUCUMOE YBEJIMUECHUE DJIEKTPH -
YeCKOTO CUTHaJIA.

Kpsic HapkoTtuzupoBainu 3oietuyioM-100, B noze 50 mr/kr (Valdepharm, ®@paHiust).
B npaByto BeHTpajibHY10 OO0JACThb TMOKPBIIIKU BXWBJISUIM CTUMYJMPYIOIINI 3JIEKTPOL,
(cTabHOM OUITOJISIPHBIN 3JIEKTPON ¢ M3oJsinueil TommuuHoi 0.2 MM) 10 KoopauHaTaM
otHocutenbHO Bregma: AP = —5.3 mMm, L = 0.8 mm, H = 8.2 MM [17]. CeHcopHBIii yIite-
POIHBIIA MUKPOJIEKTPOI B CTEKISIHHON M30/ISIUUU (JUIMHA OTKPBITOro KoHuynka 100 MKkm
M TOJIIIMHA 7 MKM), PETUCTPUPYIOIINI YPOBEHb TohaMrHa, UMILUIAHTUPOBAIU UIICHJIA-
TepaJbHO B MpuWJIexallee siApO C MCIIOJb30BAHUEM CTEPEOTAKCUYECKUX KOOpIAWHAT:
AP = +2.0 MM (oT Bregma ); L = 1.2 mm; H = 6.8 MM ot noBepxHocTu yepena [17]. Vim-
TUIAHTUPOBAJIA TaKXe 3JIEKTPON CpaBHeHUsI M3 TpeccoBaHHoro Ag/AgCl nuamerpom
3 mM. OH pacmojiarayics Ha ImoBepxHoctu yepemna AP = +5.5 Mm orHocuTtensHO Bregma;
L = 0. dnsg ero KperieHUsI UCIOJIb30BAJICSI CTOMATOJOTMYECKYI0 aKpUJIOBYIO MACTy C
Y®-oTBepxkIeHUEM. DIIEKTPOIbI (M CTUMYJIMPYIOIIUI U PErUCTPUPYIOIINI) epeMela-
JIW 710 TIOJIy4eHMs MaKCHUMaJIbHOTO BbIOpoca nodamMuHa 1 3aremM pukcupoBaid. CTumy-
ssirio VTA npor3BoauiIv MavykaMu MPSIMOYTOJIbHBIX 2JIEKTPUYECKUX UMITYJIbCOB C UH-
TepBajoM 3 MuH B TeueHue 1 9 (cria Toka 240 MKA, IINTETbHOCTh UMIYJIbca 1 MC ¢ 9a-
croroii 100 I'm B Tewenme 0.5 c¢). 3arem BBomwiu ¢eHaMUH B 03¢ 1 Mr/KT
BHYTPMOPIOIIMHHO M IIPOOIKAIM perucrpanuio eire 1 4. Vcrmonb3oBaau IpOaoIKu-
TeJILHOCTDL cKaHupoBaHus 10 Mc 1 moTeHLan yaepxanus — 0.4 B, mpu Bea1n4ymHe aHOI -
Horo nipeaena +1.3 B (puc. 1). [lanee B TeueHue 1 Heneau XXUBOTHOE U30JIUPOBAIU ISt
BOCCTAHOBJICHUSI MTOCJIE OTIEPATUBHOIO BMEIIIATEIbCTBA.



PETMCTPALIMSA UBMEHEHUWM YPOBHSI BHEKJIETOYHOI'O JO®AMUHA 1319

\4
—0.4

Current, nA

1.3

—0.4

—0.4

Current, nA

1.3

—0.4

0 5

Puc. 1. Kunetuka nusmMeHeHUsT BHEKJIETOYHOTO YPOBHA I[OCDB.MI/IHH B IIpUJICXKAIIEM AOp€ B OTBET HA DJICKTPUYC-

CKYIO CTUMYJISILIMIO 30HbI BEHTPAJIbHOM 00JIACTU MOKPBILIKHU.

IMoxa3zaHa BossTaMIIeporpaMMa Iocjie CTUMYJISILIMY BEHTPAIbHOM 001acTH MOKPHILLIKY A0 (@) 1 yepe3 45 MUH
nocje uHbekuu heHamuHa (b). LIBeToBasi 1Kana oTpaxaeT BEIMUYMHY U3MEHEHUS 2JIEKTPUYECKOro TOKa 1o
CPaBHEHUIO C €T0 YpOBHEM B TouKe 0 10 OCH BpeMeHU.

Jl1s1 aHamM3a MoJIydeHHBIX TaHHBIX MCITOJIb30BaIu BeO-npuioxeHue Analysis Kid (co-
3naHHoe Jaboparopueit Hashemi Lab) ¢ nHctpymeHTaMu KaauOpOBKU M aHaJIM3a aH-
HBIX JIJISI CUTHAJIOB 3JIEKTPOAKTUBHBIX MOJIEKYJI IPU LIMKJIMYECKOM BOJIBTAMIIEPOMETPUH
¢ OBICTpPEIM cKaHMpoBaHueM. Analysis Kid mpemocTaBisieT IpuIoKeHNe C OTKPBITBIM HC-
XOTHBIM KOIIOM, KOTOPO€E TTO3BOJISIIOT BU3YAIM3MPOBaTh, QUILTPOBATh, KaIMOPOBAaTh U
aHAIM3UPOBATh HelipoxuMuueckue curHaisl [20].

B nanbHeiiem, py TeCTUPOBAaHUM PEAKIIMM CAMOCTUMYJISIIIMY B (PUKCHPOBAaHHOM pe-
JKMME, UCTTOJIb30BAIUCH TTAYKU UMITYJILCOB C TAKUMM XKe XapaKTepUCTUKaM1, HO MEHbIIeH
CUJI0it ToKa (JUTUTEJIbHOCTD MauyKKW MMITYJIbCOB cocTaBiisiia 0.5 ¢, 1j1s1 moydeHUs: MOBTOP-
HOT'O BHYTPUMO3TOBOTO MOIKPETUICHUSI )XMBOTHOE 00Y4aIOCh COBEpIIIaTh MTHCTPYMEHTAIb-
HOE JIBUKEHUE TOJIOBbI BHU3 Y BHOBb MHCTPYMEHTAILHOE JIBUKEHNE BBEPX).
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7151 BocTipoM3BeIeHUsI peaKIIui CAMOCTUMYJISIIUM Y KPBIC UCITOIB30BaJICSl aKCeIepo-
METpP B COCTaBe YCTPOMCTBA PErucTpallii, KOTOPbIi yCTaHABJIMBAIM TapasuieJIbHO TLIOC-
KOCTH yepena. B peaibHOM BpeMeHHM B Tpaaycax BEIMUCSUIMCH TAHTaXK — HaKJIOH TOJIOBbI
Biepen—Hasan (HOC BBEpX—BHU3) KPeH — HAKJIOH TOJIOBBI (OMHO YXO BBIIIE APYroro).
JIns1 caMOCTUMYIISIIMUY 3adaBaJiuCh 3 Imapamerpa: 1) yrojema (B rpagycax) — MOIbEM T'O-
JIOBBI XMBOTHOTO Ha 3TOT YroJ aBTOMAaTUYECKM BBI3BIBAET DJIEKTPUYECKUN CTUMYI;
2) yroJ cbpoca (B rpagycax) — Iocje Hayaja CTUMYJa Kpbica HOJDKHA OMYCTUTh TOJIOBY
JI0 BTOTO yIjla, MHaue CJAEAYIOLIEero CTUuMyJja MpOU3BOIUThLCSI He OyaeT; 3) MaKCUMalb-
HBI KpeH (B rpamycax) — 3TO OTpaHUYEHHME MOXHO BBOIUTD JIJISI TOTO, YTOOBI JKUBOTHOE
MOIHUMAJIO TOJIOBY B OTHOM TIJIOCKOCTH. 3amaBaeMble TTapaMeTphl 3JIEKTPOCTUMYJISIIIAM
OBLIM CTaHIAPTHBIE: IIUTEILHOCTD UMMmyJibca (1 Mmc), gacrora (100 I1x), KommyecTBO M-
nyabcoB (50), yroa noabema 38 rpamaycoB, yroJ copoca () rpamycoB, MaKCUMaJIbHBINA KpeH
He UCIOJIb30BaJICs. YCTPOMCTBO paciosarajoch Ha rojJioBe XKMBOTHOTO, CBSI3b C KOMITbIO-
TEPOM OCYILIECTBJISIOCH IOCPEICTBOM TEJIEMETPUU.

ZKuBoTHOE Momelianoch B CeUaibHYIO KOJbLEBYIO KaMepy (BHEIIHUI AuaMeTp K-
suHapa 50 cM, BHYTPEHHUM quameTp 26 cM), rae mapaMeTphbl ABUXKEHUs XKUBOTHOTO pe-
TUCTPUPOBAINUCH AaBTOMAaTUYECKU C TIOMOIIIBIO TeJIEMETPUUECKON YCTAHOBKM 1 KOMITbIO-
Tepa. [IJisi TTOSIBJIEHUSI OPUEHTUPOBOUYHO-UCCIIEIOBATEIbCKON peakliuy Npu OOydeHUU
WCITOJIb30BAJIN OTHOBPEMEHHYIO KPAaTKOBPEMEHHYIO I10/1adyy CBETOBOTO M 3BYKOBOTO pa3-
npaxwureneit (1 ¢), KoTopast UCTIOb30BaIaCh U151 POBOKALIMY TTOAHSTUS XKMBOTHBIM TO-
JIOBbl. AHaJTU3UPOBAIM YUCJO TOAHSITUI TOJIOBBI 32 KaXIYyI0 MUHYTY JUISI TIOJyYEHUS
BHYTPUMO3TOBOIO IIOAKpeIuieHusT B ¢dukcupoBaHHoM pexume FR1 (monkperuisiics
KaXIbIi TTOBEM TOJIOBBI) Y TTOPOT peakIuu caMOCTUMYJISILUU (B MKA). JI1s1 onipenesie-
HUS TOpoTa peakluu CaMOCTUMYJISILIMU TTOJaBaJICsl TOK B HABSI3aHHOM PeXMMe HapacTalo-
MU DopuMsIMHU (priming stimulation) JIMTETBHOCTBIO IO S ¢ IIaroM mo 2 MKA 10 MOSIB-
JICHUST peaKlIMW TIOTHSITHUST TOJOBBI. 3aTeM ITOBBIIIAIM CHTy ToKa Ha 50% OT MOpOTOBBIX
3HAUYEHUIi, KOrna HaOJ0Jald BBIPAXEHHYIO PEaKIUI0 CAMOCTUMYJSILIMU, U BKIIOYAIU
PEXMM CHIDKEHUSI CUJIBI ToKa (1Iar 2 MKA JIUTETbHOCTBIO CTUMYJISILIMU 5 C) 10 TOsIBJIe-
HUSI 0TKa3a OT MOAHSTUS royioBbl. [Iponeaypy movcka moporoBbIX 3HAUCHUI CUJIbI TOKa
noBTopsuin 2 pasa. [1pu coBrageHnn 3HaYEHU I CUJTbI TOKA, TTOJIyUeHHBIX C UCITOJIb30Ba-
HHEM HapacTawllero U CHUXAIIIETO PeXKMMOB, €ro CYMTAIM MOPOTOM peaKlMu caMo-
crumynsiuuu [3]. B manbHeiieM UCIoIb30BaIM HAAIIOPOTOBYIO CUJTy TOKa Ha 50% Bbiliie
MOPOroBbIX 3HaueHU. OTMEUeHHasT WHTEHCUBHOCTb 3JIEKTPUUYECKOTO pasziapa’kKeHUs
CTPYKTYP TOJIOBHOTO MO3ra npu camoctumMyasiiuu B pexxume FR1 vacto ucnonb3yercs B
aHaJIOTMYHbIX 3KkcnepuMmeHTax [18]. TlpeumylilecTBO Halllero MeToja 3akJilovaeTcs B
TOM, UTO PEaKIMI0 CaMOCTUMYJISIIUM MOXHO BbIpabOTaTh B TeYEHUE MUHYT IPU MUHU-
MaJIbHBIX CpOKax ee crabunusauuu. s aHanu3a peakiiuy CaMOCTUMYJISIIIUY Kak goda-
MUWH-3aBUCUMOM peaKlMX TTPUMEHSIN HENpsSIMON aapeHOMUMETUK (heHaMWHA TUOAPO-
xyiopun (1 Mr/Kr, BHyTPUOPIOITMHHO).

I1o 3aBepiIeHNM OTBITOB ObLT MTPOU3BEACH MOP(MOIOrNYEeCKUit KOHTPOJIb JIOKATU3aIUU
9JIeKTpOOB. 2KMBOTHBIX YMEPIIBJISUIM MEPENO3UPOBKOM HeMOyTana u Tepdy3upoBaiu
(GU3NOIOTMYECKM PacTBOPOM, (GDUKCUPOBAIN B (hopMaiiHe, BbIAEISIN MO3T U 3aTMBAIU
LEeJUIOMAMHOM, Jiejanu (pOHTAIbHBIE CPE3bl U OKPAIlMBaIU KPE3UJIOBBIM (DHUOTIETOBBIM
o mMetony Huccns (puc. 2). O61acTh pacnoioXeHus 3J1eKTPOA0OB BepuGULIMPOBaIn T0-
cJie 3aBepIleHUs KCIEPUMEHTa B TUCTOJIOTMYECKHX CPe3aX MO3ra, UCMOJIb3ysl CTepeoTaK-
cuueckuii amiac [17]. Jast mopdosiornyeckoit Bepudukauum cieaa CTUMYIUPYIOIETO
9JIEKTPOJIa B BEHTPAIBLHOM 00JIaCTH MOKPBIIIKY JIeTaii (DPOHTAILHBIN pa3pe3 Ha ypOBHE
Bregma —5.3 MM (puc. 2a), comracHO cTepeoTakcuaeckomy atiacy [17]. B aToit obnactu
TEPPUTOPUSI BEHTPAIbHOM ITOKPHIIIKYA HauboJjiee OOILIMpHA M IIpelcTaBieHa godamMu-
HEPruueCcKrUM NapaHUTPaIbHBIM SIAPOM cpeaHero moara. Jist Bepudukaluu ciena peru-
CTpUpPYIOIIEro (CEHCOPHOIO) 3JIEKTPOJa B TpUieXKallleM sape Aeiaiu (DpOHTaIbHbBII
cpe3 Ha ypoBHe Bregma +2.7 mMm (puc. 2b) comtacHo atnacy. Jlajee npoaokaiu ucce-
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Puc. 2. Mopdonornueckuii KOHTPOJIb ciea IEKTPOIOB B TOJJIOBHOM MO3Te KPbIC.

Cnen anexrpona st ctumyisiiui B VTA Ha ypoBHe Bregma —5.3 Mm: (a), ok. X4, 06. X 10. (b) — o6ysacTh Haua-
J1a TIOMCKa cjiefla TOHKOTO PeruCcTPUPYIOIIEero a1eKTpona Ha ypoBHe Bregma +2.7 mm, ok. X4, 06. x10. (c) —
MepeHsist 4acTh MPUIEKALIEro siipa ¢ 1eeKTOM MO3ra U3 00JIACTU BXUBJIEHUSI TOHKOTO PETUCTPUPYIOLLETO
aJIleKTpona Ha ypoBHe Bregma +2.0, ok. X 10, 06. X10. IG — oboHsATeNnbHBIC siApa, Cpu — CTpUONAJUTUAAPHBIA
KoMmIutekc, Pir — rpymeBuaHast Kopa, SepN — sigpa neperoponku, VL — 60K0Boit Xeynouek, ca — MepegHsist
craitka Mmosra. Okpacka Metonom Huccost.

KaTb cpe3bl Ha NpoTsikeHuu 0.7—1 MM 10 TOii YacTu IepeaHero Mo3ra, B KOTOpOi mpuie-
Kalllee siIpo 3aHUMMaeT HauOoJIbllylo TUiolianb (puc. 2c). B aToit obnactu nepenHsist
cnaiika cMelajgach K BepxXHeil MeaualibHOM YacTu siipa, TOrIa Kak B ero Haubosee KpyIi-
HOI1 cpenHelt yacTu pacnosiarajics cjiel perucTpUpPYyoLIEro aaeKTpoaa (puc. 2c).
IMonyyeHHble NaHHBIE aHAIM3WPOBAJIM C HCIIOJb30BaHMEM ITaKeTa CTAaTUCTUYECKUX
nporpaMMm GraphPad PRISM 6.0. Pa3nuuus B mokazaTesix ypOBHS ceKpeluu nodamu-
Ha ¥ peakluy CaMOCTUMYJISILIUU OLIEHWBAJIU C MIOMOIIbIO OTHO(GAKTOPHOTO JUCIIEPCH-
OHHOI'O aHaJu3a ¢ MpUMEHeHNeM TornpaBku boHdeppoHU WIS MHOXECTBEHHBIX CpaBHE-
Huit. Paznmuuus cuutanm ctaTucTuiecKy 3HaduMbIMU TIpH p < 0.05. JlaHHBIE MpeacTaBIeHbI
Kak cpenHee apudmMeTHIeckoe + cTaHaapTHasl OlIMOKa cpeaHero apupMeTU4ecKoro.

PE3VIIBTATBI UCCIIEQOBAHHMA

DneKTpocTUMYJISIS 30HBI VTA BBI3bIBaJa YBEJIMUCHUE CONEePKaHUsI BHEKIIETOUHOTO
nodamMuHa B TeUeHHUE 2 C, YTO MPOSIBJISUIOCHh YBEINYEHEM CIJIBI TOKA Ha 5 HA (B MakCH-
MyMe) BO BpeMsI TOCTVKEHUSI CKAHUPYIOIINM MMITYJIbCOM HAMPSIKEHUST OKUCTIEHUS 10~
damMuHa ¢ MaKCUMaJIbHOI aMILIUTYI0i SHA. BBeneHue deHamMuHa Ha (DOHE CTUMYJISILIMA
30HBI MOJOKUTETBHOTO MOAKPEIJIEHHUS] YBEIUUUBAIO KaK IJIUTEIbHOCTb MOBBILLIEHUS CUJIbI
TOKa 70 5 ¢, TaK U aMIUIUTYAY 10 18 HA, 4TO COOTBETCTBYET IMPOITOPLIMOHATIBHOMY YBEJIH -
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Puc. 3. [InHamMuka BeJIMYMHBI (pa3uueCKUX BOJIH MOBBILIEHUS fo0daMUHA B MPWIEXKAILEM sSIpe B OTBET Ha 3JIeK-
TPUYECKYIO CTUMYJISILIUIO BEHTPATBHOM 00JIACTH MOKPBILIKY TIOC/Ie BHYTPUOPIOUIMHHOTO BBeieHUsI (heHaMMHa
1 Mr/Kr.

TMoxa3zaHa MPOIOIKUTETBLHOCTD (@) M aMIIUTYAa (b) BOJH YBEJIMYEHUST YPOBHS JohaMUHa B IPUJIEKALIEM ST~
pe. 0 — o BBeneHust heHamuHa, naiee 15, 30, 45 u 60 MUH Mocjie BHYTPUOPIOIIMHHOTO BBeNeHUs (heHaMUHa.
* — p<0.05; ** — p <0.01 oTHOCUTEILHO 3HAYCHUI 10 BBeIeHUST (heHaMMHa.

YEeHMIO KOoJMYecTBa godaMmHa. MakCUMalbHO JaHHAs peakiivsl Obula BbIpaXkeHa Ha
45-it MuHyTe 110CJIe BBeaeHUs1 heHamuHa (puc. 3).

Takum oGpazom, npu ctumyssuuu Toit 30Hbl VTA, KOoTOpas B AgajbHelilieM Oblia
MPOTECTUPOBAHA Ha HAJIMYME PeakilMd CaMOCTUMYJISIIIMM, HaOJIIonaeTcsl yBeJauyeHUe
¢azuyecKoro MoBbIICHUST yPOBHS Jo(haMrHAa ITpU BBeAeHUU (heHaMUHA.

Ha BTOpOM 3Tane uccieaoBaHuii, ocjie MPoBeAeH s 9KCIIEPUMEHTOB M0 PerucTpalu
BBICBOOOXIEHUs nohaMUHa B pujexkalleM siape, ObUIo MPOBEIEHO TECTUPOBAHUE peaK-
Y caMoCcTUMYy STy, MccmenoBaHus IToKa3aiy, YTO TTOPOroBast sl CaMOCTUMYJISILIMUA
cuJjia ToKa cocTaBiisuia oT 54 mo 88 MKA. Bce XXMBOTHBIC IIOTHMMAIN TOJIOBY IS CAMOCTH -
mysssumu 6oee 250 pa3 3a 10 muH. TecTupoBaHMe CaMOCTUMYJISILIMK IIPOMU3BOIAMINA IO
BBeleHMsI (peHaMUHa U cpasy I10cJIe ero BBeAeHs B TeueHue 1 4. bblio ycTaHOBJIEHO, YTO
YUCJI0 TTOABEMOB IOJIOBBI 1711 CAMOCTUMYJISILIMY YBEIUYMBAETCs K 45-11 MUHYTe TocJie BBe-
nenus (puc. 4).

OBCYXIEHMUE PE3YIIbTATOB

BoapmIMHCTBO MccaenoBaTeNleit CXOAITCsI BO MHEHUM, UTO BEICBOOOXIEHUE JodhaMu-
Ha B IpWIeXalleM siApe UrpaeT BaXKHYIO POJIb B MEXaHM3Max BHYTPMMO3TOBOTO MO~
KpeIUJIeH!s! TIpU BbBIpAOOTKE peaKlMM CaMOCTUMYJISUMU. JloKa3aTeJbCTBOM BaXKHOCTH
nodaMuHa TIpU CAMOCTUMYJISILIUU SIBJISIIOTCSI CHUDKEHUME OTBETa y KPBIC C TTIOPpAXKEHUEM
nodaMuHEpruIecKx HeMpoHoB [21, 22], mpeKpallleHre CaMOCTUMYJISILIAM ITOCJIE BBEIE-
HUSI aHTarOHUCTOB peleNITOPOB AodaMrHA B mpruuiexkainee sapo [23, 24] u HapylieHue
MOBEIESHUSI CAMOCTUMYJISILIMM Y MbIlIeit ¢ HoKayToM 1o reHy D1-penentopos [25]. B Ha-
cTosiIeit padoTte OblIa MPOU3BEAEHA PETUCTPALIMS BBICBOOOXAECHUS f1ohaMUHA B ITpUJIe-
JKaleM SiIpe ¢ TMOMOIIbIO OBICTPOCKAHUPYIONIEH UKIMYECKONW BOJIBTAMIIEPOMETPUU B
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Puc. 4. I3MeHeHre yKciia peakiuii MoxbemMa TOJIOBBI UIS BHYTPMMO3TOBOTO TMOAKPETUICHUsT MOciie BHYTPH-
OpIOIIMHHOTO BBeAeHUs (heHaMuHa 1 Mr/KT.

TMokazaHo 4MCiI0 peakiuii mogbeMa rojioBbl. 0 — 10 BBeneHus1 peHamuHa, ganee 15, 30, 45 u 60 MuH nocie
BHYTPHOpPIOIIMHHOTO BBeneHMsT ¢peHamuHa. * — p < 0.05; ** — p < 0.01 oTHOCUTENILHO 3HAYEHU T 1O BBEICHUS

denamuHa.

OTBET Ha 3JIEKTPUUECKYIO CTUMYJISIIMIO BEHTPAJIBHON OOJACTU TTOKPBIIIKU, 30HBI MO
9JIEKTPOJIOM, KOTOpasl B NaJibHelIIeM ObUla MPOTeCTUPpOBaHa HA HaJIW4YMe Peaklny ca-
MocTUMYJaIM. Ha ocHOBe aHayiM3a JaHHBIX JTUTEPATypbl MBI CIeJIaid 3aKITI0YeHUe O
TOM, YTO JUISI VICCIEAOBAHUSI MEXaHM3MOB TTOAKPETUICHUS TIPU CAMOCTUMYJISIIIUKU 6oJiee
11eJIeCOO0pa3HO PErMCTPUPOBATh U AaHAIM3UPOBATh MOABEM YPOBHS nocaMUHa B OTBET
Ha HaBsSI3aHHYIO CTUMYJISILIMIO O0JIaCTH MO3Ta, TP CTUMYJISILIMU KOTOPOit HabromaeTcst
U peakivs camopasnpakeHus. B ycioBusIx cBOOOTHOTO MOBEISHUsI MHTEPBAIBI MEXKIY
HaXkaTUsMU Tiefaiu (B HaIlleM cllydae MHCTPYMEHTAJIbHbIE ABKEHUsI TOJIOBBI, HEOOXO-
JIUMBIE JIJIST TIOJTyYEHUST BHYTPUMO3TOBOTO TTOAKPETUICHMSI) TP CAMOCTUMYJISIIIAM OOBIY-
HO cuIbHO BapbupyioT — oT 0.1 mo 10 ¢, oTmenbHbIC BRICBOOOXASHUS o aMUHA IIPU
MOCJIeIOBAaTEIbHBIX HaXXaTUSIX TIeIaJIM MOTYT HaKJIaJbIBaThCSI APYT HA Apyra U IaBaTh
HESICHYIO KapTUHY MPU PETUCTPALIMM BoJibTaMmItleporpaMM. [1o3ToMy B HACTOSIIIINX MC-
CIIeMOBaHUSX TIPU U3YUYeHUU (Ha3UdecKOoro BHICBOOOXIECHUS foaMrHa Y HAPKOTU3UPO-
BaHHBIX XKMBOTHBIX TIOAABaJIN TTAYKy UMITYJIbCOB Kaxble 3 MUH (umnTenbHOCThIO 0.5 C)
(bUKcMpoBaHHOI cwloii ToKa. B psie vccienoBaHMii MOKa3aHoO, B YaCTHOCTH, YTO (pas3u-
YyecKoe BBICBOOOXIeHME HohaMUHA OTMEYAeTCsT JIIb B HaJyajie CEpUU CaMOCTUMYJISI-
LIMU, a JajbHeiIass HempepbIBHAS W JUTMTEIbHAsT CAMOCTUMYJISILIVST YK€ He MO3BOJISIET
€ro TTOJTHOCTBIO 3apEruCTPUPOBaTh (HEOOXOIMMO UCTIOIB30BaTh JOTIOJTHUTEIbHBIE METO-
bl oLieHKH) [16]. Boitee Toro, B psige ucciieqoBaHuii OOHAPYKEHO, YTO MPU HEIIPEPhIB-
HOI camocTuMysLuU B pexuMme FR1 BeicBoGOXIeHMe godamMuHa rnogasisieTcss [26].
IMoka3zaHo, YTO MPU YBEJIUUYECHUM BPEMEHHOTO MHTEpBaja MEXIy Mmomadeil moaKperie-
Hus B pexxuMe FR8 (korna moakperuisiercst TOJIbKO Kaxaoe 8-e HaxkaTue nefaaan) MOXHO
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3aperucTpUpoBaTh CTaOMIbHOE BBICBOOOXIEHUE NohaMUHA BO BPeMsI CAMOCTUMYJIsI-
uu [27]. B nmonab3y npuMeHeHUsT HaBSI3aHHON CTUMYJISILIMU 30H TMOJIOXXUTEIBLHOTO MO/~
KpeTJIeH!S! Y HAapKOTU3MPOBAHHBIX KMBOTHBIX TOBOPUT U HEKOHTPOJUPYEMOE 4acToe,
CMIOHTAaHHOE BBICBOOOXIEeHME AodaMUHA B OTBET HA OOCTAHOBOYHBIC PAa3IPaAXKUTENN Y
JKMBOTHBIX B CBOOOJHOM TOBEI€HUM, BbI3bIBAIOIINE aKTUBALIMIO U OPUEHTUPOBOYHYIO
peaxkuuio [28].

B Hacrosiiiem ucciienoBaHUM MOKa3aHo, YTO B OTBET HA pa3apakeHue 30HbI CAMOCTH -
myisinuy VTA HaOmogaeTcss KpaTKOBpeMEHHOE BEICBOOOXKIeHNE 1opaMrHa B IIpurjIexKa-
111eM siape, a rocjie BBeAeHWs (heHaMUHa OHO 3HAYMTeNIbHO yBenmuruBaetcs. B To xxe Bpe-
MsI BBICBOOOXIeHUEe AodaMuHa B IpUJIeXalleM siape Iocjie BBeleHus (heHaMuHa He
TOJIBKO 3HAUMTEILHO YBEJIUUYUBAETCS 110 CPABHEHUIO C MOKa3aTeJsIMU 10 BBEJACHUS Be-
11IeCTBa, HO M HapacTaeT K 45-if MUHYTE MOCJIe ero BBeAeHUs. DT 3aKOHOMEPHOCTU ObI-
JIM HalJIeHbl KaK 110 aMIUIUTYe, TaK U T0 JJIUTEbHOCTU BBICBOOOXIEHUST nodhamMuHa.
Heob6xoaumMo oTMETUTB, YTO MOAKPETUISIONIME CBOMCTBA RJIEKTPUYECKOTO pa3pakeHUs
npu camoctTumyssiuiuu VTA nocnie BBeneHus heHaMUHa Tak ke, KaK U BBICBOOOXIEHUE
nodaMuHa B MpUJeXKallleM sIpe He TOJIbKO 3HAYUTEIbHO YBEJIUUUBAIOTCS 110 CPABHEHUIO
C MoKazaTeJIsIMU JI0 BBEJIEHUS BEIIeCTBA, HO U HapacTaloT K 45-i1 MUHYTE MocJjie €ro BBe-
NeHUsI. DTU 3aKOHOMEPHOCTH TTOKa3aHbI 0 YUCTY MHCTPYMEHTAIbHBIX PEaKIIWil TTOTHS -
TUS TOJIOBBI U151 MOJIyYeHUsI BHYTPUMO3TOBOTO MoakperieHus B pexxume FR1 npu puk-
CMPOBAaHHOM CHJIEe TOKA, MPEeBhIIIAIONIeit MOPOTOBYIO I camocTuMyJisiinu Ha 50%. Tlo-
JIy4YeHHBbIE TaHHBIE BO MHOTOM COIJIACYIOTCS C AaHHBIMU JuTepaTypsl [29]. [1pu 3ToM B
OOJIBILIMHCTBE MPOBEAEHHBIX SKCIIEPUMEHTOB OIMMCHIBAIOTCSI OTHEIbHbIE CTOPOHBI Ha-
CTOsIIIEH paboThl, TMOO MO U3YYEHUIO OTIAEIbHO PEaKIMM CaMOCTUMYJSLIMU, OO I0
M3YYEHUIO BBICBOOOXIEHMST ToaMUHA C TIOMOIIbIO OBICTPOCKAHUPYIOIIEH LIMKINYe-
CKoO#1 BojikTamIiepomeTpuu. [TokazaHo, B YaCTHOCTH, YTO aKTUBUPYIolre 3hheKThl psi-
na ¢hapMaKoJIOrMYeCKUX BEIIECTB OOBSICHSIIOTCS UX CITOCOOHOCTHIO TTOBBIIIATH YPOBEHb
nodaMuHa B mpuiiexaiieM sape [29]. MexaHu3Mbl MOBbIIIEHUS YPOBHS o aMuHa mpu
39TOM pasiunyaloTcs. PaHee cuutanock, 4To BellleCTBa MCUXOCTUMYJIMPYIOIIETO TUTIA Aeii-
cTBUS BbI3bIBaIOT OTTOK (efflux) modamuna [30]. DTO HE3aBUCUMBIi1 OT TTOTEHLIMAJIA ACii-
CTBUSI HE3K3OLUTOTUYECKUI TUIT BHICBOOOXIEHUSI OINMOCPEAYyeTCsl HapylleHUeM MeXa-
HU3MOB 00paTHOTO 3axBara JodamMuHa HelipoHaMU U CBSI3aH C €r0 UCTOIIEHUEM B CU-
HanTHUYeCKUX Be3ukyiaax [31]. B To ke BpeMs1 HakarimBaeTcs BCce OOJIbIIIe TaHHBLIX 00
y4acTUM TIOTEHUMAT-3aBUCUMBIX MEXaHU3MOB B JEUCTBUU TICUXOCTUMYJIUPYIOLINX
cpenctB [32]. dasuueckre CUTHAIbI, TEHEPUPYEMBIE UMITYJIbCHBIM BO30YXICHUEM I0-
(GhaMUHOBBIX HEIIPOHOB, UMEIOT pellalolee 3HaUeHUE JIJIsl 00yYeHUsl, CBI3aHHOTO C BO3-
HarpaxjaeHueM, U ONMOCPEeAyIOT AeHCTBUE BEIIECTB HAa CUCTEMY MOJIOXKUTEIBHOTO MO~
KperuieHus [33].

IlomoGHbIe 3(pheKTH OBIM OMUCAHBI IJIsI BHYTPUOPIOIIMHHOIO BBeAeHMsI (heHaMUHA
[32]. OH HamnpsiMyI0 NeHACTBYET Ha BE3UKYJISIPHBIN TpaHCIOPTEP MOHOAMUHOB, UTO IIPU-
BOJIMT K HapyllIeHUIo oOopaTHOro TpaHcnopra nodamuna [34]. MexaHuU3M ero NeiicTBUS
TakXke 3aBUCUT OT J03bI BelllecTBa. B mManoii 1o3e, KoTopasi MCIOJIb30BaJIaCh B HACTOSI-
1ieit pabore, 610Kama o6paTHOTO TpaHcnopTa nodhaMuHa rpeodianaeT, Mpyu 3TOM OTTOK
nodaMuHa UTpaeT BTOPOCTENEHHYIO POJIb U3-3a OTPAHUYEHHOTO YPOBHS nodaMuHa B
uro3oie. OTTok noamuHa rpeodianaeT nNpu BBEACHUU YMEPEHHbBIX U BBICOKUX 103 Be-
111ecTBa, Koraa fodaMuH repepacnpeaesieTcss U3 Be3UKYJISIPHBIX MYJI0B B LIUTO30JbHbIE
[35]. U3BecTHO, 4TO HanOOIbIINIA 3(PEKT HA MOJOXKUTEIbHYIO CUCTEMY NMOAKPEIJICHUS
MpU CaMOCTUMYJISILIMU HaOIOAaeTcsl MpyU MCITOJIb30BaHMM HU3KUX 103 (0.5—1.5 mMr/Kr
BHYTPUOPIOIINHHO), a CPETHHUE U BLICOKHE €T0 J03bI BBI3BIBAIOT CTEPEOTUTTHIO [36].

Takum obpa3zaM, B HACTOSIIIIEM UCCIEIOBAHUU OBLIO MOKA3aHO, YTO CTUMYJISILIUST 30H
MOJIOXKUTEJIbHOTO MOAKPEIUICHUS Y HAPKOTU3MPOBAHHBIX JKUBOTHBIX BbI3BIBAET CTAOUJIb-
HbIEe, MPONOJIKUTENIbHbIE 3(PdeKThl (paznuueckoro BHICBOOOXIEHMST 1opaMrHa, U Tocie
BBEIICHUST HETIPSIMOTO aipeHOMUMeETHKA (heHaMUHA aKTUBAIUSI BHICBOOOXIEHUsT 1oda-
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MUWHaA COOTBETCTBYET IO BPEMCHU U3MCHCHUAM ITapaMETPOB CaMOCTUMYJIALINU, HaOI10-
IaeMBIM IT0cie BBeneHus BelecTBa. Kpome Toro, oobenmaenne meroga FSCV u metona
CaMOCTUMYJISIUM TTO3BOJISIET 00Jiee YEeTKO M HaJeXHO, TOoA KOHTPOJEM perucTpaiuu
BEIOpOCa modaMrHa, JOKAIM30BaTh CTUMYJIMpYIomuii anekTpon B VIA. B1o maeT ocHO-
BaHUe UTSI TPUMEHEHMS JTaHHOTO MeToa, COCTOSIIIIETO U3 IBYX SKCIIEPUMEHTOB: 1) peru-
CTpanusl BEICBOOOXKIESHMS 1oaMIHA C TIOMOIIbIO OBICTPOCKAHUPYIOMIEH IIKINIECKOM
BOJIBTAaMIICPOMETPUN Y HAPKOTU3UPOBAHHBIX XKMBOTHBIX U 2) HUCCJICAJOBAHUC pCaKIIMU
caMOCTUMYJISIUM. TaKoi moaxo/ Takke UMeeT MePCIeKTUBBI [IJI1 CTAaHIapTU3alluU MPo-
TOKOJIOB OLIEHKHM J€MCTBUSI CEHCOPHBIX U (DapMaKOJIOTUUECKUX areHTOB Ha TohaMUH-3a-
BUCHUMBIE (hOPMBI TTOBEICHUSI.
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Registration of Changes in the Level of Extracellular Dopamine in the Nucleus Accumbens

by Fast-Scan Cyclic Voltammetry during Stimulation of the Zone
of the Ventral Tegmental Area, which Also Caused a Self-Stimulation

S. S. Pyurveev® %, V. V. Sizov?, A. A. Lebedev® *, E. R. Bychkov?, V. N. Mukhin?,
A.V. Droblenkov’, and P. D. Shabanov*

4 [nstitute of Experimental Medicine, St. Petersburg, Russia

bst. Petersburg State Pediatric Medical University of the Ministry of Health of the Russian Federation,

St. Petersburg, Russia
*e-mail: aalebedev-iem @rambler.ru

The aim of the work was to establish the possibility of using fast scan cyclic voltammetry
method of recording of dopamine release in the nucleus accumbens in response to elec-
trical stimulation of that zone of ventral tegmental area (VTA) which used to study the
possibility of forming a self-stimulation response in rats. Fast-scan cyclic voltammetry in
vivo was used to record the release of dopamine in the nucleus accumbens in response to
electrical stimulation of the VTA, and then the self-stimulation reaction of the same
VTA zones was worked out in these animals. At the first stage, the anesthetized animals
were stimulated (240 nA) with a burst of pulses with self-stimulation parameters (100 Hz),
lasting 0.5 s every 3 min for 1 h. Then phenamine (1 mg/kg) was injected, and recording
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was continued for 1 more hour. VTA electrical stimulation caused an increase in the
content of extracellular dopamine for 1.45 + 0.03 seconds with a maximum amplitude of
4.6 + 0.3 nA. The administration of phenamine during stimulation of the zone of posi-
tive reinforcement increased both the duration of the phasic dopamine reaction to
5.2 £ 0.1 seconds and the amplitude of this up to 20.8 + 0.9 nA, which corresponds to a
proportional increase in the amount of DA. This reaction was maximally expressed at
45 minutes. The studied VTA zones were also tested for the suitability for a self-stimula-
tion response formation in the “rise” test, when the instrumental response was to raise
the head for 38 degrees in a wireless telemetry setup. The self-stimulation response was
tested before the administration of phenamine and after that for 1 hour. It was found that
the number of rises to receive intracerebral reinforcement increased by 45 minutes after
the administration of phenamine. Thus, the present study shown that stimulation of
zones of positive reinforcement in the VTA in anesthetized animals causes stable, long-
lasting effects of phasic dopamine release. Activation of dopamine release after phenam-
ine administration corresponds in time to changes in self-stimulation. In addition, the
combination of the FSCV method and the self-stimulation makes it possible to localize
the stimulating electrode in the VTA more clearly and reliably, under the control of do-
pamine release registration. This gives grounds for the application of this method, in the
form of two experiments: 1. registration of dopamine release using fast-scan cyclic vol-
tammetry in anesthetized animals, and 2. study of the self-stimulation response. This
approach holds promise for standardizing protocols for evaluating the effects of sensory
and pharmacological agents on dopamine-dependent behaviors.

Keywords: dopamine, self-stimulation, fast-scan cyclic voltammetry
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