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U3MEHEHUS JOPAMUHEPTHUYECKOW CUCTEMBI B THIIOTAJIAMYCE
W CPEJJHEM MO3T'E KPBIC ITPU XPOHUYECKON KOMIIJIEKCHOM
AJIKOTOJIbHO-MOP®HUHOBOM UHTOKCUKAIIUU

AHHOTanus. B mocnenHee BpeMst Bce yallle CTAIU BBIABIATH CIy4yaH OTATOLIEHUs aJKOFONBHON, MAaTOJOTHH TPHEMOM
HapKOTHUKOB U HA000pOT. IMEIOTCS AaHHBIE O BaKHOU POJIH J0(MaMHHOBOH CHCTEMBI B\)OPMHUPOBAHUH NPHUCTPACTHUS K HAP-
KOTHKaM M aJKOTOJII0. DKCICPUMEHTAIBHO JUINTEIBHOE COUeTaHHOE JeHCTBHE NCHX0akTHBHBIX BemecTB ([IAB) na neiipo-
MeIUaTOPHBIC H3MEHEHNUS T0(paMUHEPTHUECKOH CHCTEMBI B TOJJOBHOM MO3Te M3YHMEHO HeI0CTaTOdHO U TpebyeT Oomnee mos-
pPOOHOIr0 paccMOTpEHUSI.

Llenp nccneqoBaHMs — U3yYUTh U3MEHEHHSI 10 aMUHEPrHYECKOW CUCTEMBI B THTIOTAIaMyCe ¥ CPETHEM MO3Te KPbIC IIPH
XPOHUYECKOHN aJIKOTOJIBHON MHTOKCHKAIINH, a TAK)KE MIPH KOMIUIEKCHOM BBEJCHUU MOP(HHA U dTaHOIIA.

DKCIIEPUMEHTHI MTPOBEJCHBI Ha OeNbIX 0ecnOpOAHBIX Kpbicax-camuax. C momomipio Meroga BOXKX B oraenax roios-
HOTO MO3ra OBbLIM OINpe/eeHbl YPOBHH A0(paMUHA M €ro MeTaboJINTOB NPH XPOHUUYECKOH aJIKOTOJIbHOW MHTOKCHKAIUH,
a TaKIKe IPU KOMIIJIEKCHOM BBEICHHH MOP(hHUHA ¥ ATAHOJIA C Pa3INYHOM NPOJOIKUTeNbHOCTHIO (7, 14 1 21 cyT).

XpoHHuecKast aJKOroJIbHasi HHTOKCHKAIVS NPUBOANIA K IIPU3HAKaM yCKOPSHUs 000poTa HodaMHHA TOJIBKO B THUIO-
Tajgamyce Ha 7-¢ U 14-e CyTKM M K €ro HaKOIJICHUIO NPH TPEXHEACIbHOU alKoroau3anuu. B cpeanem mosre oTMedanoch
CHID)KCHUE KOHLIEHTpAaLMM HelpoMmenuaTopa IpU BBEJCHMM 3TaHoJa Ha npoTsbkeHuu 7 cyT. CoBmecTHoe BBeneHue [1AB
COIPOBOXK/IAJIOCH HECKOJIBKO MHBIMHM U3MEHEHHSIMHU: KOMIUIEKCHAsI 7- M 21-THEBHAs aJKOr0JIbHO-MOP(HHOBAsI HHTOKCHKA-
11l COIIPOBOJK/JAJIaCh HAKOIUIEHNEM J10o()aMUHa B THIIOTAIaMyCe M CHIDKCHHEM 000poTa HelpoMeanaTopa B CpeTHEM MO3re
Ha 14-¢e u 21-e cyTKH.
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CHANGES IN THE DOPAMINERGIC SYSTEM IN THE HYPOTHALAMUS AND MIDBRAIN
OF RATS AT CHRONIC COMPLEX ALCOHOL-MORPHINE INTOXICATION

Abstract. Recently, there have been more and more indications of alcoholic pathology burdened by drug use and vice
versa. It is evident that the dopamine system plays an important role in the development of addiction when using drugs and
alcohol. Experimentally, the long-term combined effect of psychoactive substances on neuromendatory changes in the dopa-
minergic system in‘the brain i§' poorly understood and requires more detailed consideration.

The aim of the study was to examine the changes in the dopaminergic system in the hypothalamus and midbrain of rats
during chronic alcohol intoxication, as well as a complex administration of morphine and ethanol.

The experiments,were carried out on white outbred male rats. Using the HPLC method, the levels of dopamine and
its metabolites were determined in the regions of the brain during chronic alcohol intoxication, as well as with a combined
adminisStration of morphine and ethanol with various durations (7, 14 and 21 days).

Chronicralcohol intoxication led to the signs of acceleration of the dopamine turnover only in the hypothalamus on the
7th and 14th days and its accumulation during three weeks of alcoholization. In the midbrain, a decrease in the concentration
of theneurotransmitter was revealed when ethanol was injected for 7 days. Co-administration of surfactants was accompa-
nied by slightly different changes: complex 7- and 21-day alcohol-morphine intoxication is accompanied by the dopamine
accumulation in the hypothalamus and the decrease in the neurotransmitter turnover in the midbrain on the 14th and 21st days.
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BBenenne. XpoHuueckas ajgkorojpHasi M HApKOTHYECKass WHTOKCHKAIMS MPEACTaBIAIOT cOOO0M
pacnpocTpaHeHHbIE IPUMEPBI JUTUTENBHBIX SK30I€HHBIX XUMHUYECKUX BO3JIEHCTBUI Ha opranusMm. Ilcuxo-
akTuBHBIEe BemecTBa ([IAB) nmeiicTBYIOT Ha omnpesneneHHbIe HEHPOMEIHaTOPHbBIE CHCTEMBI TOJIOBHOTO
MO3Ta, YTO BbI3bIBaET (POPMHUPOBAHHE CHHIIpOMA 3aBUcUMOCTH [1—4]. Cpenut cTpyKTyp, OCOOCHHO UyB=
CTBUTENBHBIX K TOKCHUECKOMY JIECTBUIO 3TAHOJIA U OMUOUJIOB, OJTHO U3 MEPBBIX MECT 3aHUMAET LICH-
TpansHas HepBHas cuctema (LIHC) [3-5].

NmeroTest naHHble, 4TO HEUPOXMMHUYECKON OCHOBOM 3aBUCHUMOCTH OT AJIKOI'OJIsl M OIIMOUJIOB SIBJISICT-
csi tuc@yHKIHs 10haMUHOBOW HEHPOTPAHCMUTTEPHOW CHCTEMBI MO3T'a, 3aTParuBaloIlas B-OCHOBHOM
numOundeckue cTpyKTypbl Mo3sra [1-5]. Ilpu xpoHudeckoit ainkoronbHol nHTOKCHKaumn (XAHW) pa3su-
BaETCs JePULUT KaTEXOJIaMUHOB, KOTOPBIH MOKET IPUHUMATD YI'POXKAIOLINH 115 KU3HEACATCTBHOCTH
opranmu3Ma xapaxrtep [0, 7]. JlnurenpHoe BBeneHne Mop(hUHA B OPTaHU3M COMPOBOKIACTCS MEHEC BHI-
paXKeHHBIMU U3MEHEHUSIMU COJIepXKaHUs KaTeXO0JIaMHHOB B MO3re B CPaBHEHHMM C OJJHOKPATHBIM JIei-
CTBUEM HApKOTHKA, YTO YKa3bIBACT HAa Pa3BUTHE TOJCPAHTHOCTH K 3P pexTam HapKoTuka [8=11].

XAMW n xponnueckas MoppuHoBasi HHTOKcUKaus (XMU) sSBIAI0OTES 3KCHEPUMEHTAIBHBIM IIPO-
00pa3oM 00JIE3HEHHOTO COCTOSHHS, KOTOPOE Pa3BUBAETCS y YENOBEKaMPH JJIATEIHFHOM MOTPeOIeHUH
I[TAB. ®opmupoBaHue 3aBUCUMOCTH CBSI3BIBAIOT C MOBPEXKJAIONIUM JIEHCTBHEM J3TaHOJA M OMHOUJIOB
Ha MeMOpaHbI KJIIETOK MO3Ta [4], ¢ TOPMOXKEHHEM CHHTe3a HYKJICHHOBBIX, KUCIIOT U OeNKoB [7, 8], a Tak-
JKe ¢ U3MEHEHHEM (PyHKIIMOHAJIBbHON aKTUBHOCTH HEMPOMEANATOPHBIX cHCTeM [3, 5, 6, 10, 12].

B xmHUYeCKO# mpakTHKe HEPEAKO OTMEYAIOTCS CIIyYau €OBMECTHOTO MJTH MTOTIEPEMEHHOT0 TIOTpe-
ONeHMs alKOToJIsl M HApKOTHUeCKUX BemiecTs [13, 14]. [Ipebiema reTeporeHHOCTH aAANKTHBHBIX CO-
CTOSIHUI B HACTOSIIEE BPEMs SBIISIETCS OJHOM M3 TIIaBHBIX B.KIMHHMKE HanOoJee TSHKEIBIX HAPKOJIOTH-
yeckux 3a0oneBaHuil. B cBsI3u ¢ 3TUM coxpaHsieTcs OCTpOoTa AUCKYCCHH B OTHOLIEHUH KJIIMHUYECKOTO
TOJTKOBaHUS ()eHOMEHA OTTMOUTHON HApKOMAaHWH, OCJIOKHEHHOMN aJIKOTOJIM3MOM, B HaoOopoT [13—15].

B skcniepuMeHTaNbHON TPAKTHKE OTCYTCTBYIOT JaHHBIE 00 M3MCHEHUSIX MoKa3aTelnel qopamMuHep-
THYECKOW CUCTEMBI TPU COBMECTHOM JJIMTEIFHOM BBEAGHHH HTaHOJIA U MOPPHHA, YTO SIBUJIOCH MPE/-
MOCBIJIKOW AJIsI BBITIOJIHEHUSI JAaHHOTO UCCIICIOBAHMS.

Lenpb nccnenoBanus — U3ydeHue mokasaTelnield 10haMUHEeprnIeckol CHCTEMBI B CpPeTHEM MO3Te U TH-
NOTaJIaMyce KPBIC ITPY XPOHHUYECKOH aJIKOrOIbHON M KOMILIEKCHOM aJIKOr0JIbHO-MOP(QUHOBON HHTOKCHKALIMH.

3a/iaya UCCIICAOBaHUSI — ONPEICIIUTh/COIEPIKaHUE JohaMHHa, €ro MPEAIISCTBEHHUKOB U MeTa0o0-
JIUTOB B CPETHEM MO3Te, a TAKXKe B TUMOTaIaMyce KpbIc Tpu X A ¥ KOMIIEKCHOM BO3/IEHCTBUU JTa-
HoJIa ¥ MOp(UHa.

O0BbeKTHI U METOAbI MCCJIeI0BAHMS. DKCIIEPUMEHTHI ObLITH BBITIOIHEHBI Ha OECIIOPOIHBIX KPbICAX-
camnax maccoit 180—220 r, HaxOIAMNXCSE Ha CTAaHJAPTHOM PAIllMOHE BUBAPHS IIPH CBOOOTHOM JIOCTYTIE
K Boze. Bece onbIThl mpoBonuiy ¢rydetoM «lIpaBui u HOpM ryMaHHOTO oOpalleHus: ¢ OUOJIOrMYECKH-
MU 00BbeKTamMu uccneaoBaruin» (porokos Ne 1 ot 30.01.2018 . YO «I'pI’'M¥Y» Ha 3acenanuu KOMUTe-
Ta o 6momenuuuHCKOM atrke). [lpn mogennpoBannu XAW >XHBOTHBIM BHYTPHIKETYIOYHO BBOIIIIH
25 %-HbIil pacTBOp dTaHONA B 03¢ 3,5 I/Kr 2 pa3a B cyTkH B TeueHue 7, 14 u 21 cyt. Kommiekcuyto
MOpP(GHUHOBO-aJIKOT0NbHY#0 HHTOKcHKanuioo (XMU + XAW) momenupoBaiu cCleayomuM 00pa3oM:
BHYTPpUOPIOMUHHOBBOAWIH | %-HBIM pacTBOp MopduHa THApoxJopraa B go3e 10 Mr/kr, a gepes
12 4 BHYTpHKeTMyI04HO — 3TAHOM B 103€ 3,5 I/Kr Ha npoTsbkeHuu 7, 14 u 21 cyt. Ocobu KOHTPOIBHOM
TPYIIIBI MOJyYaid 3KBUOOBEMHBIE KOIMYECTBA M30TOHUYECKOT'O pacTBOpa XJIOpPUCTOro HaTpus. Jeka-
TIATAITIIO AIPOBOIMIH Gepe3 | ° mociie MOCIeIHero BBeICHNS dTaHoMa WITH (PU3HOIOTHYECKOT0 PacTBOpA.
Beutn cdopMupoBaHbl crenyomue 3KCepuMeHTalbHbIe TPpynnbl: 1 — KoHTponbHas; 2, 4, 6 — XAU na
npoTsbkeHuu 7, 14 1 21 cyT cOOTBETCTBEHHO; 3, 5, 7 — XMU + X AU na npotsxkenuu 7, 14 u 21 ¢yt coot-
BETCTBEHHO.

[locne mexanuTanyuy y KPbIC W3BJIEKAIH TOJIOBHOW MO3T M Ha XOJO/€ OTOMpAH MPaBblii BEPXHUM
Y HIDKHUM XOJIMHUK CPEIHEr0 MO3ra BMECTE C MOKPBIIIKOW M YepHOH CyOCTaHIMEeW W THIOTalaMyc,
KOTOPBIE 3aMOpakMBaJIM B KUJIKOM a3oTe. 3areM o0pasubl Tkanen (20—80 Mr) B3BemmMBaIl U ToMore-
nusuposanu B 10 o6vemax 0,2 M HCIO,, coneprxaieit Banuiaunoyto kucioty (VA, 10 MkM), a Takxke
50 mr/m DJITA u 50 mr/n Na,S O, B KkaueCTBe aHTHOKCH/IAHTA, TIOCIIE Y€ro 15 MUH 1eHTpudyrupoBam
nipu 16 000 g u 4 °C, cynepHaTaHT HEMEAJIEHHO OT/ENSIN OT OCaKa.

YpoBHHM OMOTEHHBIX aMHHOB, UX MPEAIIECTBEHHUKOB U METa0OIUTOB (TUPO3UHA, THOKCH(ECHMII-
anannna (JJODA), nodhamuna, 3.4-guokcudennnykcycHor kucnotsl (3,4-JODYK), romoBanunnHo-
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Boii kucnotel (I'BK), Hopanpenanuna (HA)) onpenensnu na xononke Zorbax Eclipse Plus C,, 3,5 Mkm,
2,1x150 mm (Agilent); monsuxnas dasa: 0,1 M NaH,PO,, 24 mmons/n CH,COOH, pH 3,55, okTuicyJib-
tdonar varpus 110 mr/n, OATA 0,1 MM, ¢ nobasnernem 5,2 00. % aneroruTpmiia. CKOPOCTh MOTOKA
0,2 mn/mMuH, TeMneparypa kojonku 27 °C. JleTekTupoBanue 1o npupoaHoi ¢iayopecuenunu (280/340 Hm):
KanuOpoBKy OCyHIECTBIISUIN ¢ TIOMOLIBIO CMECH CTaHAapTOB, cofepikaiieil 10 MKM ompenensiéMbIx Be-
mectB. s npuema u 00pabOTKH XpOMATOIPaMM HCIIOIB30BAJINA IPOIPAMMHO-AMNAPATHRIA KOMIUIEKC
Agilent OpenLab C.01.05 ¢ npuMeHeHHEM MeToja BHYTPEHHEro ctanaapTa [16].

Pacnipenenenve 3HaueH psiga oKa3aTeneld B rpyInax He COOTBETCTBOBAJIO 3aKOHY HOPMaJTbHO-
ro pacrnpenenerus (cormacHo W-xpurepuio lllanmmpo—Yunka, Haaudue pa3auduil/Mexay cpeIHUMA
1 MEMaHaMH, a TaKXKe CMEIIeHHE THKa ructorpaMM). JlanHeie oOpadaTbiBaiy ¢ HEMOIb30BaHAEM Herla-
paMeTpUYECKHX METOJIOB C MOMOIIIbIO makeTa nmporpamm Statistica 10,0 (SN: AXAR207F394425FA-Q).
MHOXeCTBEHHBIE CpaBHEHUST MEX]Ty HE3aBUCHMBIMHU TPYTIIaMU OBLITH MPOBEACHBI ¢ ToMom o ANOVA-
tecta Kpackena—Yomnnuca, nonapHele CpaBHEHHSI MEKJly HE3aBUCUMBIMU T'pyHIIaMU — € HCIOIb30Ba-
Huem U-kputepust Manna—YutHu. JlanHble pencTaBieHs! B BUie Mearansl (Me) u paccestHus (25-i,
75-it npouieHTHIIN). B KauecTBe AOMOIHUTEIHHOTO METO/IA CTATHCTUYECKOH 00Pa0OTKH OBII HCIOIB30-
BaH TOIIATOBBIA JUCKPUMHUHAHTHBIN aHAIH3.

PesyabraThl u ux o0cy:knenue. [Iposenenne 7-1HEBHON aIKOrOJALHON MHTOKCHKAIMH (Tpyrmia 2)
COIIPOBO’KJAJIOCH JOCTOBEPHO 3HAUMMBbIM POCTOM B TMIIOTAJIaMyce KPbIC COepkaHus Tupo3uHa, [JODA,
3,4-I0®YK, HA no oTHOmEHUIO K KOHTPOIIO (Tabi. 1). DT siBisieTcss NpU3HAKOM YCKOpPEeHHs 000poTa
nohaMuHa IPU HEACTHHOM BO3JICHCTBHU 3TaHOJA, UYTO TIOATBEPIKIAET (HAaKT BOBICUCHHSI AOpaMHHEp-
TUYECKON CUCTEMBI B (HOPMHUpPOBaHUE TATOXMMHUIECKON KapTHHBI, XapaKTepHOH ISl alIKOTOJIbHOM WH-
TOKCHKAIIMH U COTTIacyeTCs C TUTepaTypHbIMH JaHHBIMH [3, 510, 12]. Caenyet otmeTuTsh, uto JJODA
SIBJISIETCSI KITFOUEBBIM CyOcTpaToM Juist oOpa3zoBanusi nodamuna, HA u o0nasaeT BaXKHBIM CBOHCTBOM —
B oTiuuune oT Hux, JJODPA nponukaer uepes rematoynieparmueckuii 6aprep (I'D6) u3 kposu K Helipo-
HaM, 4TO I03BOJISET UCHOIb30BATh €r0 JJIsl CHHTE3a KaTeX0JaMUHOB [4, 7].

Ta6numa 1. Conepxanne 1opaMHHA H NPOAYKTOB €ro MeTa00M3Ma (HMOJIB/T) B THIIOTaJIaMyce KPbIC
NP XPOHHYECKOI aJIKOr0JIbHOI M KOMILICKCHOH HHTOKCHKAIIUH 3TAHOJIOM U MOPGHHOM

Table 1. The content of dopamine and.its metabolic products (nmol/g) in the hypothalamus of the rats
in chronic alcoholic and complex intoxication with ethanol and morphine

Mapaserp I‘(ll)qy:ru;g)l I‘[()lzlinsa)Z F%i/in;; 3 F;()z/in9234 F}()r{inga) 5 FI(),ZZHS)G I‘(;:lyfllig;
Tuposus 48,65 62,27 76,66 51,91 66,54" 56,03 69,96
(43,86; 53,30) | (57,32; 66,70) | (73.00; 78,66) | (47,83; 58,11) | (64,86; 76,56) | (54,48; 57,41) | (65,53; 79,88)
JIODA 0,09 0,23 0,04*° 0,32 0,12 0,10" 0,08*
(0,07;0,10) [0.(0,17:0,29). | (0,03;0,05) | (0,17;0,35) | (0,09;0,12) | (0,05;0,11) | (0,07;0,13)
Toawi 0,83 1,15 1,39 1,18 0,81* 1,31° L17*
(0,69; 1,16Y 7 (0,87 1,29) | (1,28; 1,41) | (1,00;1,39) | (0,72; 1,07) | (1,02; 1,51) | (1,02;1,29)
1,15 2,72 1,76° 2,82° 1,107 1,16 1,36
JATODYK | 60:210) | (209:3,55) | (119:2,18) | (2.28:2.99) | 0.79:1,55) | (1,01: 1,20) | (117 1,68)
BK 0,92 0,74 1,01 0,77 0,83 1,07 1,00
(0,74; 1,12\ | (0449; 1,10) | (0,72; 1,12) | (0,69;0,85) | (0,72;1,00) | (0,90;1,13) | (0,71;1,22)
HA 27,48 36,97 30,69° 33,94 31,13 29,21° 32,03
(26,15380,05) | (35.76; 38,65) | (26,98; 34,25) | (32,72; 36,35) | (30,11; 31,47) | (26,59; 33,24) | (29,56; 34,51)

[Ipmmeuyanme. ['pynnsi: 1 — koutpoins; 2 — XAU-7; 3 — XMU + XAU-7; 4 — XAU-14; 5 — XMU + XAU-14; 6 —
XAU-21; T=XMU + XAU-21. loctoBepHo 3HaunMble oTanuus (p < 0,05): * — ¢ koHTpONeM, ° — co 2-i Tpymnmoi; ¢ — ¢ 3-if;
s <c4-it; A — ¢ 5-if; # — ¢ 6-it rpynmoi. To xe B Ta0m. 2.

[Ipu/7-nHeBHON KOMITJIEKCHOM MHTOKCHKAIIUU 3TAHOJIOM ¥ MOpPGUHOM (Tpyria 3) B FUIOTAIaMyCce
OTMEeYaJiCsl JOCTOBEPHO 3HAYMMBIN POCT KOHIIEHTpAIUil THpo3uHa, nodamuHa (Ha 67 %) u CHUKEHHE
ypoBust JODA (na 43 %) no cpaBHenuto ¢ koutposem (tadi. 1). Cogepkanue TUpo3uHa OBLIO 10CTO-
BEpPHO 3HAYMMO BhIlle, a ypoBHU JJIODA, 3,4-JIODYK u HA Obutn Huxe, yem nipu XAU-7 (tadm. 1).
JlaHHBIe M3MEHEHUS CBHIETEIHCTBYIOT O TIPU3HAKAX HAKOIUICHHS Mo(aMuHa W CHIDKEHHUS MPOLIECCOB
ero pacrnaja nmpu coBMecTHoM aercTBuu [IAB, uero He HabIIOIAIOCH TPH BBEACHWH 3TAHONA C TAKHM Ke
CPOKOM MHTOKCUKAIIHH.
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YBenuueHue cpoka aJKoroau3anuu 10 14 cyT (rpynma 4) conpoBOXAan0Ch CTATUCTUYECKH 3HAUHU-
MBIM MOBBIIICHUEM B runotaiamyce ypoBHel JODA, 3,4-JOOYK u HA B cpaBHEHHM C KOHTPOJIEM
(tabu. 1). [Tokazarenu gqoaMHUHEPTUIECKOW CUCTEMBI MPU TBYXHEACIBHON aTKOTOJIU3AIliN HE OTIIH-
YaJuch OT TakoBbIX Npu XAW-7 (rpynmna 2). Takum oOpasam, JIByXHe/AeIbHAs aJIKOTOJIbHAS HHTOKCH=
KallKs BBI3BIBACT CXOXKHE C 7-IHEBHOH alIKOTOJIM3alue N3MEHEeHUs IoKa3aresel JopaMIHepridecKoi
CHCTEMBI B THIIOTaJIaMyce 0e3 NOoTeHIUpPoBaHus 3PQeKTa. DTH CABUTH MOTYT COIPOBOXKAATHCS OITpe-
JISIIEHHBIMH OTKJIOHEHUAMHU (hyHKInoHanpHoN akTuBHOCTH L[HC. TloBbImennast ak THBHOCTH A0(haMuH-
epruvyecKoil CHCTEMBI COMPOBOXKAACTCS HapylleHueM oOpaboTku ceHcopHoil mHpopMamnu:. Kpome
TOro, runepyHKIUs A0PaMUHEPTUIECKON CHCTEMBl MOXKET NMPUBOAUTH K UPE3MEPHOMY YECHUIICHUIO
CUTHAJI/IIYM B HEHPOHHBIX LIEMSX, YTO CIIOCOOCTBYET MHUIMALNN CTEPEOTUITHBIX OTBETOB [4, 7].

IIpu KoMIUIIEKCHOM MOP(UHOBO-AJIKOTOJIBHOM WHTOKCHKAIMK B TeueHue 14 cyT (rpymma 5) 3Hade-
HUS TIOKa3aresel JopaMHHEPrHYecKOl CUCTEMBl IMIIOTalaMyca He U3MEHSINCh B CPABHEHHUH C KOH-
TpOJIEM, OIHAKO OTMEYajoCh MOBBIICHUE YPOBHEH TUPO3UHA W HOpajapeHanuHa (tadu. 1)» Ilpu stom
koH1eHTpannu JJODA u 3,4-JIODYK Obutr 1OCTOBEPHO 3HAYMMO CHIKEHEI,.a CoZiepKaHNe THPO3HHA
OBIJIO TIOBBIIIIEHO B CPABHEHHWH C TAKOBBIM INpW 14-mHEBHON ankoromu3anuu (Tpynma 4). IlokazaTenn
Jn0(haMUHEPrHYECKON CHUCTEMBI B TPYIINE 5 ObUIM BO MHOTOM CXOXKH/C TAaKOBBIMH B TPYyTIIE 3, IPU 3TOM
koHueHTpauus JO®PA Obuta JOCTOBEPHO 3HAYMMO BBIIIE TIPU COBMECTHOM BBedeHMM IBYX [IAB na
npoTsbkeHuu 14 cyt (rpynna 5), a conepkanue gopaMuHa ObUIO HUKE, YeMMIPH 7-THEBHOM KOMILJIEKC-
HOW MHTOKCHKAITHEH 3TaHOIOM U MOop(hUHOM (Tpyrma 3).

XAMWU B teuenne 21 cyT (rpynma 6) cormpoBoKaachk MOBBIIEHUEM conepkanus godamuna (Ha 58 %)
Y TUPO3MHA B TUNOTAJaMyce 0 CPaBHEHUIO ¢ KOHTPOJIEM, TOTAd KaK 3HAuUeHUs APYyTrUX Mokazaresnen
Jn0(haMUHEPrUYecKOl CUCTEMBI IPH 3TOM HE U3MEHSUINCH (Ta0M. 1),

AHanmu3upys U3MEHEHHS N3y4YaeMbIX MoKa3aresei B JUMHAMHUKE aJIKOTOJIbHOM MHTOKCHKAIIUHU B TH-
nmoTajaMyce, clieayeT OTMETHUTh, uTo conepkanue JJODA, 3,4-A0ODYK u HA npu 21-gHeBHOI ankoro-
JU3alUH, B OTIINYUE OT 7- U 14-cyTouHO# (rpynmsl 2 ¥4 COOTBETCTBEHHO), OBIJIO CHUXEHO. [laHHbIe
M3MEHEHHUsI MOTYT CBUAETEIBCTBOBATH 00 YCKOPEHNH 000poTa n0paMHHa Ha paHHUX CPOKax ajIKoro-
JU3allUY 1 HAKOTJICHUH CaMOTr0 HelipoMennaTopa npy 21-aAHeBHON aJIKOTOJIbHON HHTOKCHKANWH (Tabd. 1).

IToouepennoe BBenenue 1Byx [1AB Ha npoTskeHuu' 21 cyT (rpynmna 7) He MPUBOAMIIO K JOCTOBEPHO
3HaYMMBIM M3MEHEHHSIM OOJBIIMHCTBA HOKa3aTesIeh AopaMHUHEPrUIeCKO CUCTEMBI B THIIOTaJaMyce
B CPaBHEHHMH C KOHTPOJIEM, KPOME yBEJIMUCHHU S COACP)KaHUs TUPO3uHa U fodamuna (Tad:m. 1). Konuen-
Tpanuu tTupo3uHa u 3,4-JJIO0DPYK B ppyme7 npeBbaiyd TakoBbe MPH 21-THEBHOM BBEJICHUH TOJIBKO
ankorods (rpymmna 6), a conepkanne JJODA ObL1o BhIlIe, 4eM B rpymnie 3.

CrenoBaTenbHO, MPH KOMILJICKCHOM MHTOKCHKALMU aJIKOT0JIeM U MOP(QHHOM Hambosiee BbIpaXKeH-
Hble OTKJIOHEHHUS IoKa3areied Ao(paMUHEPru4ecKoil CUCTEMBI B THIIOTAIaMyCe OTMEYaJINCh Ha 7-¢
1 21-e CyTKHU U BBIpaXaJINCh B HAKOMJICHNH Helipomenuaropa. Cxoxwuii 3¢ (exT B JaHHOM OT/Ie]e MO3ra
HaOmromancs u npu 21-1HEBHOW AJIKOTOJIFHON HHTOKCHUKAIIUH.

B xauecTBe 10MOJIHUTEILHOIO METOAA CTATHCTUYESCKONH 00padOTKM pe3yabTaTOB ObLIT HCHONB30BaH
MOIIATOBBIM AUCKPUMUHAHTHBIN aHAJIN3, KOTOPbII MOATBEPANI HAJWUYKE HAPYLICHUH (yHKIIMOHUPO-
BaHMS 10(paMUHEPIHHYECKOH-CICTEMBI B THIIOTaJaMyce KpbIC TPH BO3/IEHCTBUHM 3TAHOIA U COBMECTHOM
BIUSHUY MOp(hHHA 1 aJKOTOJIsI B Pa3Hble CPOKH MHTOKCHUKAIINU.

Haunbonpmyto otmajieHHOCTs MO 1-M U 2- AUCKPUMHHAHTHBIM (YHKITUSIM B CPaBHCHHUH C KOH-
TPOIBHOMFPYIIION PerucTpupoBaiu npu 7-cyrouHom BeeneHuu IIAB (puc. 1). Ilo nanabiM nuckpu-
MUHAHTHOTO aHaju3a, kodpduiuent ysimoaa Yunkca paser 0,08 (F (30,23) = 6,62, p < 0,000), uto
CBHUAETEIBCIBYET O CUIBHOM nuckpuMuHanuu. Hanbonee nHbopMaTHBHBIMY [OKA3aTEISIMU IO 3HaUe-
HusIM Kputepust Pumiepa sBasores JODA, tuposu, 3,4-JODYK u nodhamun. Hanbonemmii Bkiazn
B|pa3denuTeNIbHyI0 ClIOCOOHOCTh |- TUCKPUMUHAHTHON QYHKIUH (KOp. 1) BHOCHIIN MIEpEMEHHBIE J10-
(baMuH U/TUPO3UH, 3HAYEHUSIMU KOTOPBIX B 72 % cilyyaeB OOBSCHSUIMCH Pa3JIMUUs MEXKIY SKCIEPH-
MEHTAJIbHBIMH TpynnamMu (koddduuuent kaHonnueckon koppensiuuu r = 0,87). B 11,23 % cnyuaes
pasaenuTenbHas ClIoCOOHOCTD 2-if TMCKPUMHHAHTHON QyHKIHH (KOp. 2) obecrieunBaach oka3aTens-
mu 3,4-JIOOYK, JODA u Tupo3uHa (kodhHUIHEHT KaHOHHIECKOW Koppesun r = (,65).

PesynbraTsl, oTpaskeHHBIC Ha pUC. |, MOATBEP)KIAIOT HAPYLICHUs [TOKa3zaTelel nopamMuHepruye-
CKOM CHCTEMBI TIPU aJIKOTOJIbHOM MHTOKCHUKAIIUU, B OOJBIICH CTENECHU OHU BBIPaXKEeHBI mpu 7- U 14-cy-
TOYHOM BO3AeHcTBUM 3TaHona. COBMECTHOE BBEACHHE TAaHOJA U MOpPpHUHA HA MPOTSIKEHUH 7 CyT
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COIPOBOXKJAJIOCH CMEIIEHUEM MTOKa3aTeseil 10 OTHOIIEHHWIO K TAKOBBIM B KOHTPOJIbHOW Tpynne. BaxHo
OTMETHUTh, YTO U3MEHEHMS NTOKa3aTeseil Mpu 7-CyTOUHON XPOHUUYECKON aJIKOIOJIBHON M KOMIUIEKCHOM
aJIKOTOJILHO-MOP()MHOBOM HHTOKCHKAIIMU TOTO K€ CPOKa OBLITH pa3HOHAIIPaBICHHBIMH.

BriosHe ecTecTBEHHBIM SIBIISIETCSl TPEATIONOKEHUE, YTO M3MEHEHHSI OMOXMMHYECKUX MPOIECCOB
[IpH ICHCTBHM aJIKOTOJISI M ONHUOUAA JIOJDKHBI3aTparuBaTh U CpeIHUN MO3T, coJep Kaluii JodpamMIHO-
BbIe HEHPOHBI B BEHTPAIBHOIN 00JIaCTH MOKPHIITKE U BUepHOU cyOcTaHIIuH [4]. ANKOTOJIbHAS HHTOKCH-
KaIus B TEUEHHNE 7 CyT CONPOBOK/IalIachk CHIKeHHEeM conepkanns fohamuna (Ha 42 %) m HA, a Taxxe
noBbiieHreM ypoBHs 3,4-JODYK B cpenneM MO3re 1o CpaBHEHHUIO ¢ KOHTPOJIEM, TOTJa KaK 3HAYCHUSI
OpYTHX ToKa3zarenel 1opaMUHEpruYecKOl, CHCTEMBI TIPU 3TOM HE M3MEHSIUCH (Talml. 2).

Kommnexcnoe BBenenne [1AB Ha npotsikeHuun 7 cyT (rpymma 3) COmpOBOXKIaJIOCh 3HAYNTEIFHBIM
camxenneM (Ha 43 %) conepxkanus JJODPA B cpexnem mo3re Ha (JOHE TOBBIMICHUS yPOBHSA THPO3WHA
[0 CPaBHEHUIO C TAKOBBIMH B KOHTPOJIBHOM rpyrre. [Ipu sToM KoHIeHTpanuu fodGaMuHa U THPO3UHA
B rpynne 3 ObUIM CTaTUCTHYECKH 3HAUMMO BBIIIE, YeM B rpynie 2 (tab. 2).

VYBennueHue cpoka ajJKoroNHu3aluu 10 IABYX Helenb (rpyIna 4) He BBISABHIIO JOCTOBEPHO 3HAUYU-
MBIX U3MEHEHUH M3yJacMbIX MMOKa3aTelleil B cpelHeM MO3Te KPBIC B CPAaBHEHUHU C KOHTPOJIEM (Tadir. 2).
Onnako xoutneHTpamus 3,4-JOOYK mpu 14-cyTouHoil ankoronum3anuu (rpymma 4) Obl1a JOCTOBEPHO
3HAYMMO HUXKeE,a CoAep kaHue noaMuHa BbIIIE, YeM IIPU 7-AHEBHOM BBEJCHHUH 3TaHOMA (TpyIma 2).

KommexcHoe BBefenue [1AB Ha nmpoTsbkeHNH ABYX HeJenb (Tpymmna 5) MpruBeno K CHUKEHHUIO KOH-
nentpanuid JJODA, nobamuna, 3,4-JJOPYK n noBBIIIIEHNIO YPOBHS THPO3UHA B CPEHEM MO3TE IO
CPaBHEHMIO € KOHTpoJeM (Tadi. 2). [TokazaTenn nohaMuHEpruuecKoi CUCTEMBI IPH COBMECTHOM BBE-
JCHUW 3TaHoNa W MOp(HHA HA MPOTSLKEHUH 14 CYT HE OTIMYAIUCh OT TAaKOBBIX MPH JIBYXHEACTHHOM
aJKorosm3anuu (rpymnmna 4) 1 KOMIJIEKCHON 7-AHEBHON MHTOKCHUKAIMH (Tpynna 3), 0TMEYaIoCh TOIBKO
CHIDKEHHE KOHLEHTpaluuu aAopaMHuHa B Tpynne 5 1o cpaBHeHHIO ¢ rpynnamu 4 u 3 (tabmn. 2). Iony-
YeHHBIEe Pe3yJIbTaThl YKa3bIBAIOT, YTO MPHU JBYXHEAEIbHON KOMIUJIEKCHOW MHTOKCHKALIMHM 3TaHOJIOM
1 MOpGHHOM OTMEYaeTCsl CHM)KEHHE (PYHKIHOHAIHHONH aKTHBHOCTH JTO(PaMHUHEPTHUECKON CHCTEMBI
B CPEIHEM MO3r€, YTO MOATBEPIKAAETCSl YMEHBIIEHHEM KOHIIEHTPALUK HeiipoMearaTropa U IpoIyKTOB
ero Merabonusma.

TpexuenenbHast alKorojgbHas MHTOKCHUKAIUS (TpyIna 6) IpUBOAMIA K CYIIECTBEHHOMY TOBBIIIE-
Huto cozpepxkanus HA (Ha 85 %) u THpo31Ha B cpeJHEM MO3T'e B CPaBHEHUHU ¢ KOHTpoJieM (tadi. 2). [Ipu
9TOM ypOBEHb THUPO3WHA, nodamuHa u HA ObLn BbIme, a kKoHIEeHTpanus 3,4-J1ODYK Huxe, yeMm nipu
7-THEBHOM ajKoronu3anuu (rpynmna 2).
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Ta6numna 2. Conep:xkanue 1o()aMiHA U MPOAYKTOB €ro MeTado1n3Ma (HMOJIb/T) B CpeTHEM MO3re
NPHU XPOHUYECKOIH aJIKOr0JIbHOM U KOMIIJIEKCHON MHTOKCHKAIMH 3TAHOJI0M U MOP(PHHOM

Table 2. The content of dopamine and its metabolic products (nmol/g) in the midbrain
in chronic alcoholic and complex intoxication with ethanol and morphine

I'pynna 1 I'pynna 2 I'pynna 3 T'pynna 4 I'pynna 5 I'pynna 6 I'pynmna 7
Iapamerp (n=12) (n=8) (n=9) n=9) n=9) n=9) (n=13)
Tuposus 52,40 49,46 68,37 53,31 61,71 55,84%° 68,78
p (45,09; 55,75) | (40,62; 56,51) | (58,69; 74,29) | (43,74; 55,49) | (55,15; 70,75) | (53,06; 60,34) | (55512; 78,34)
JODA 0,07 0,06 0,04" 0,056 0,05 0,05 0,07*4
(0,06; 0,08) | (0,05;0,07) | (0,03;0,05) | (0,05;0,09) | (0,04;0,07) | (0,050,07) | (0,0630,09)
Todamun 046 0,27 043 043 0,30 0.49° 0,309
(0,365 0,53) (0,22; 0,34) (0,29; 0,55) | (0,42;0,52) | (0,26;0,35) | (0,40;0,57) (0,27; 0,33)
1,37 1,93 1,19 0,94° 0,78" 1,16° 1,06
3:4-IOPYK 0,99; 1,75) | (1,71;2,26) | (0,90;1,95) | (0,71;1,39) | (0,64; 1,17) | (1,04;1,38) | (0,76; 1,20)
I'BK 0,79 1,0 0,82 0,67 0,71 0,87 0,72
(0,64; 0,90) (0,78; 1,13) | (0,65; 1,18) | (0,60;0,74) | (0,54;0,83) | (0,65:0:98) | (0,62;0,78)
HA 8,64 6,29 7,74 6,59 6,71 14,06%C= 9,15%
(6,68; 11,46) | (5,64;701) | (5.98:;8,28) | (511;8,07) | (6,50;8,67) | (11,58;17,06) | (6,55;9,78)

Komrutekcnas 21-cyTounas Mop(pHHOBO-aJIKOTOJIbHASI MHTOKCHKAITHS (TpyTIa 7) COIPOBOKI1aJIach

MOBBIILICHUEM COZICP’KaHUsI TUPO3MHA U cHUXKeHueM yposas 3,4-JODYK B cpennem mosre 1no cpaBHe-
HUIO C KOHTpoJeM (Tadi. 2). B To e BpeMs koHIeHTpauusiaohamMuaan HA B 1aHHOM OT/Iee Mo3ra
MIPU KOMILJIEKCHON TPEeXHEAEeTbHOH WHTOKCHKAINK OBLIA/CTAaTUCTHIESCKH 3HAYMMO HIKE, a THPO3WHA
BBIIIIE, Y€M TP aJTKOTOJIEHOW MHTOKCHUKAIIMK TaKOW Ke JNIUTeNbHOCTH (Tpynma 6). [Ipu aToM ypoBeHb
JJO®A B rpynme 7 npeBbllial TaKOBOH B rpymnmnax 3 405, a KoHmeHTpanuus qodaMruHa Obliia HIKE, YeM
MpH 7-CyTOYHOW KOMIUIEKCHOW WHTOKCHKAINH (TpyIina 3):

PesynbraThl momaroBoro AMCKPUMHHAHTHOTO aHAIW3a TIOATBEPKIAIOT W3MEHEHUsS IOKa3aTese
no(haMUHEPTUYECKOW CHCTEMBI B CPEJHEM MO3re MpU XPOHUYECKOHN aJIKOTOJIbHOW WHTOKCHUKAI[UH
¥ KOMILIEKCHOM BBEICHHWH aJKOTONs B Mop¢uHa (puc: 2). Hanbonee nHDOpMaTHBHBIMHU TIOKa3aTeN -
mu 1ipu 3toM 061 HA, Tuposun, JOPA n aodamun (kodddumuent nimOaa Yunkca pasen 0,13F
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(36,24) = 4,1, p < 0,000, 9TO CBUACTEIBCTBYET O CJIA00W JUCKPUMHHAIIMU B JAHHOM OTCJIC MO3Ta).
B paznmenurensHyto criocoOHOCT - AuCKprMUHAHTHON (DyHKIMM Hanbonbmnii Bkiaa BHOcHIH JJODA
u nodamuH, yeM B 35 % ciydaeB OOBSICHSUIMCH Pa3lInuUs MEXKIY IKCIICPUMEHTAIBHBIMU TPYIIITaAMU
(k03 punment kanonnuyeckoit koppemsinuu r = 0,7). B 33 % cnydaeB pazaenurenbHas criocoOHOCTE
2-ii qUCKpUMHUHAHTHON GyHKIHH (Kop. 2) obecneunBanack nmokazarensimMu JODA, nodamura u I’ BK
(ko3 purueHT kaHOHUYECKOH Koppesuu r = 0,69).
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