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Lenv uccnedosanus. Oyenka MoppOPYHKYUOHATLHOZO COCMOAHUS SUCTAMUHEPUYECKUX Hetiponog sopa E2 cu-
nomanamyca kpelcol yepes 1 uac nocie cedbmozo esedenus 20% pacmeopa smanoia 8 003e 4 2/xe/cymxu.

Mamepuan u memoouwl. Kpvicam esoounu 20% pacmeop smanona (4 e/ke/cym 6 meuenue 7 Oneu, 0ekanumayus
uepes 1 uac nocne cedbmoii unvexyuuy). Mccredosanue npogeoeno ¢ ucho1b308anueM UCmoiocU4ecKo20, 2UCOXUMU-
Yecko20, MOPHO- U YUMopomomempu4eckoz2o u 2NeKmpoHHO-MUKPOCKONUYECKO20 MeMO008 aHANU3A.

Pesynomamoi. Cemukpamnoe 6edenue auiko20is 6bi3bledem yeeauieHue pasmepos u oKpyeieHue nepukapuoHos
U f0ep SUCMAMUHEPSUYECKUX HEUPOHOS, Y8eludeHue aKmugHOCmY MOHOAMUHOOKCUOAsbl muna b, nakmamoezudpo-
2enasvl, Kucaoul pocghamassvi, cHudcenue akmusHocmu decuopozernas cykyunama, HA/JH, HA/[{®H, entoko30-6-goc-
Gama, axkmusayuio 10epHO20 annapama, HapyuieHue opeaHu3ayuu MeMOPaHHbIX OP2aHell, 2UNEPRAA3UI0 TUZOCOM.

Beigoovr. Cemuonesnoe 66edenue smanona enusem Ha CmpyKkmypy u MemadoIusm ucmamuHepsudeckux Hetipo-
HO8, 0eMOHCMPUPYSL KAK HelPOMOKCUIecKuil 3Qghexm anko2oa, max u npoyeccobl aoanmayuu HetipoHos.

Kniouegvie cnosa: ankozonb, 20106HOU MO32, CUCHAMUHEPUYECKUE HEUPOHDI.

Beeoenue

DTaHON U ero MeTa0OIUTHI KaK €CTeCTBEHHBIC
KOMIIOHEHTBI OOMEHA BEIIECTB BBICTYAIOT HE3aMe-
HUMBIMH yYaCTHHKAMH TO/JIEPKaHUS TOMEOcTas3a
[1]. B ecTecTBEHHBIX YCIOBHSIX COMEPIKaHUE DHIIO-
TCHHOT'O 3TaHoia KoJyieOyieTcss B mpejaenax 1 mr/i,
YTO TOpPa3/l0 MEHBIIE IK30TCHHBIX KOJIUYECTB ITH-
JIOBOTO CITUPTa, KOTOPbBIE, MOCTYIAasi B OPTaHU3M,
OKa3bIBAIOT OTpaBisitoniee aeiicteue [2]. U3BectHoO,
YTO aKOTOJIb U €r0 METabOJMTHI HapyIIalOT MU-
KPOLMPKYJIAINI0, 0OMEHHBIE TPOLIECCHI B HEHpPOHAX
1 HEUPOIIMU. DTO 3aKaHYUBACTCS TUCTPOPHUUSCKHU-
MU U JIETCHEPATUBHBIMH WM3MCHCHUSMHU HEPBHBIX
KIJIeTOK. Takue BellecTBa MPHUBOJIAT K MOBpEXKIIe-
HUIO CHHTE3a, TPAHCTIOPTA, BBIJCIICHUS M JeTpaa-
UM HEUPOMETUATOPOB, M3MEHEHUIO CBOMCTB: MX
perienitopos [3].

OcoOblif UHTEpEeC MPEICTaBISIeT. THCTAMUHEp-
rudeckas HelipomeanaTopHascucTeMa Mo3ra, Io-
CKOJIBKY TIYyTH MeTa0onu3Ma THCTaMHUHA U 3TaHOoJa
MMEIOT OOIIHHA (PePMEHT — QNbACTHNCTHAPOTCHA3Y,
YTO SIBJISIETCSI METa0OJIMYECKONH OCHOBOM IS B3au-
MOJCUCTBHUS THCTaMHMHA M ajkoroysa. ['mcramus,
JIUTaH bl THCTAMUHOBBIX PEIICTITOPOB, PETYISATOPHI
MeTab0JIM3Ma THCTAMUAHA IITUPOKO UCTIONB3YIOTCS B
MOJICJTMPOBAHUN AITKOTOJIBHON WHTOKCHKAIUW JIJIS
BBISICHEHUSL. YIaCTHS TUCTAMHUHEPTHICCKON CHUCTE-
MBI B TTaTOT€He3€e ankoroiusma [4]. B cBs3u ¢ aTuM
usyueHue MophoPyHKIIMOHATLHOT'O COCTOSHUSI TH-
CTaMHHEPTUYECKUX HEHPOHOB MPHU alIKOTOJIBHON
MHTOKCHKAIINY TIPEJICTABISIETCS BEChbMa aKTyallb-
HBIM HaIPaBIICHHEM.

Lenv uccneoosanusn — onenka MophodyHKIHU-
OHAJIBHOTO COCTOSIHUSI TUCTAMHUHEPTHYECKUX HE-
poHoB syipa E2 runoranamyca kpbickl dyepe3 1 vac
nocie cenpMoro BeaeHus 20% pacTBopa 3TaHONA
B 1103¢€ 4 I/KI/CyTKH.

Mamepuan u memoont

Hccnenoanue BoINOIHEHO Ha 40 Gecriopo HBIX
OenbIX Kpblcax-camiax maccod 175+25 rpammos.
JKuBOTHBIX conep:kaiu B CTaHAAPTHBIX YCJIOBHSX
BUBapus. Bee onbIThl octaBiieHsl ¢ yuétoM «lIpa-
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BWJI ITPOBEJICHHSI pabOT C HCHOJIb30BAHHEM DKCIIe-
PUMEHTAIBHBIX dKHUBOTHBIX) (MPUIIOKEHHE K PHKa-
3y Ne 755 ot 12.08.1977 r. M3 CCCP). Ha nanHoe
HCCIICIOBAaHNE MOIYYEHO pPa3pelieHHe 3THYECKO-
ro KomuTeTa I'pOAHEHCKOro TIoCyIapCTBEHHOIO
MEIHIMHCKOTO yHHBepcuTeTa. OMBITHBIM >KUBOT-
HBIM (20 KpbIC) HAa MPOTSHKCHUU 7 JTHEH BHYTpPHU-
OpIOIIMHHO OMH pa3 B JeHb BBoAMIH 20% pacTBOp
3TaHofa B A03e 4 r/kr/cyTku. Kppicam KOHTpOIBbHON
rpymisl (20 >KHBOTHBIX) BBOJWIN SKBHBAJICHTHBIN
00BeM (uznonormyeckoro pactBopa. JKHBOTHBIX
BBIBOJIMIIM M3 DKCIIEPUMEHTA JIeKaluTaue depes
1’ yac mocie MOcCJieIHero BBEJEHMs 3TaHOJa WIN
¢duspactBopa. [anee ObIcTpO M3BICKAIN T'OJIOBHOM
MO3I, KYCOYKH THIIOTajaMmyca AJIsi CBETOONTHYE-
CKOT'O HCCIICIOBAHUS 3aMOPAXKHUBAIM U XPAHWUJIH B
KHUJIKOM a30Te.

Cepuiinble KprocTaTHbIe cpe3bl (kpuoctat Leica
CM 1840, I'epmanus) oxpammsanu 0,1% Tomynau-
HOBBIM CHHMM 110 MeTony Huccis, rucroxummuyecku
BBISIBJISUTY B HUX aKTUBHOCTB TUTFOK030-0-(hocdat-zae-
rugaporenassl (I'-6-®-/1I"), HA/IH-nermnporenasst
(HAAH-AT'), HAA®H-neruaporenazst (HAJIDH-
AT), cykuunaraeruaporenassl (CD), nakraraeru-
nporenasbl (JIIAI), kucmoii docdarazer (KD) [5] u
MoHOoaMuHOOKcHAa3s! Tima b (MAO B) [6].

Pasmepsr n dhopMy mepuKkaproHOB U sifep TH-
CTaMMHEPTMYECKHX HEHPOHOB OIEHHBAJIM Ha
npernaparax, oKpameHHbIX 1o merony Huccns. B
HCCIIEYEMON MOMYJAUY HEWPOHOB MPOBOIWIN
aHaJM3 TUIOB KJIETOK [0 CTENEHH XPOMOQHINH
(MHTEHCUBHOCTH OKPAaCKH) LIMTOILIA3Mbl, BBISBIIS
HOPMOXPOMHBIE (YMEPEHHOE OKpAaIINBaHHE), TH-
MOXPOMHBIE (cJ1a00e OKpalluBaHUE), TUIEPXPOM-
Hble (MHTEHCHBHOE OKpallMBaHWE) HEHUPOHBI U
KIIETKU-TeHN (OYeHb Ciiaboe OKpalnBaHue). AK-
TUBHOCTb ()EPMEHTOB ONPEAEIISIN MO ONTHYECKON
IUIOTHOCTH MOJTy4aeMOro B Pe3yIbTaTe MUTOXUMHU-
YecKOW peakuuu ocajaka xpomorena. Ilpu unentu-
(uKanMy CKOIUIEHUH (sAep) THCTaMUHEPIUIeCKOH
CHCTEMBI HCIIOJIBb30BAJIH COOTBETCTBYIOLIME TOMO-
rpadudeckie cxeMbl [7] U TUCTOXUMUYECKHI Me-
Tox BBIsABIIeHUs akTBHOCTH MAO b [6].
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W3yueHne TUCTOIOTHUECKUX MPENaparoB, HX
MHUKpodoTorpadupoBanue, MopHOMETpUI0 MU IH-
TOPOTOMETPHUIO TPOBOJAMWIM C TIOMOIIBIO MHKPO-
ckorra Axioskop 2 plus (Zeiss, I'epmanus), mud-
pooit Bugeokamepsl (Leica DFC 320, ['epmanus)
U TporpamMmbl aHajin3a u3oopaxenus Image Warp
(Bit Flow, CIIA). B kaxmoil sxciepuMeHTaIbHOM
rpynne oueHuBanu He MeHee 120-150 HelipoHOB,
YTO 00ECIeYNBAIIO JTOCTATOYHBI 00BbEM BBIOOPKHU
JUTSI TIOCTIEAYIOIIETO aHAIN3a.

Jist  DIIEKTPOHHO-MHUKPOCKOITMUECKOTO UCCe-
JIOBaHUsI 00pas3ipl TUNoTalaMmyca (UKCHPOBAIU B
2,5% pacTBope IIyTapoBOro anbierujaa Ha oydepe
Musutonura, pH 7.4 (4 gaca, npu 4°C), BeIpe3anu
JaTepaNbHbIE YYaCTKH 3aJHETO THIIOTajlaMyca, TIe
pacroiararoTcst HelpoHsl siapa E2, momermanu B 1%
ocMueBblil pukcatop Ha Oydepe Mumtonura, pH
7.4 (1 gac, mpu KOMHaTHOM Temmeparype) [8], ooe-
3BOKHMBAJIM B CIIUPTAX BOCXOMSICH KOHLIEHTPAMN
U aleToHe, 3aJMBaJId B JMOKCHIHYIO CMOIY. YIIb-
TPaTOHKHE Cpe3bl M3TOTABIMBAIA Ha YJIbTpaMHU-
kpotome MT-7000 (RMC, CILIA), koHTpacTHUpOBa-
nu ypanunaneratoM [9] u mutpatom cBunna [10],
M3y4aau B 3EKTpPOHHOM MuKpockone JEM-1011
(JEOL, Snonus) u dororpadupoBanmu mudpoBoit
kamepoit (Olympus MegaView III, I'epmanms).

[Torydennsie maHHBIE 00pa0aTHIBATM METOIAMHU
HerapaMeTPUUECKO CTaTUCTUKU C TIOMOIIBIO TPO-
rpammbl Statistica 6.0 (StatSoft, Inc., CIIIA). Ko-
JIMYECTBEHHBIE PE3yJbTaThl MPEACTABISLIA B BHUJIC
«Me (LQ; UQ)», rme Me — meamana, LQ — BepxHssa
rpaHuIia HrkHero KBapTiist, UQ — HYKHSIS TPaHHII
BEPXHET0 KBapTUIIsl. JJOCTOBEpHBIMHU CUUTANIN Pa3IIH-
YHsl MEXKy KOHTPOJILHOH M OTBITHOM IpyIIaMu MpH
3HaveHusx p<0,05 (Mann-Whitney U-test) [ L1].

Pezynomamot u oocyscoenue

UYepes 1 gac nocie ceapMoro BBEASHUS alIKOro-
75l B 103€ 4 I/KI/CyT B THCTAMUHEPIHYECKOM sIIIpe
E2 rumoramamyca HaOMOAOTCS 3HAYUTENbHBIC
rUCTONIOTHYecKie n3MeHeHus. Jlpu aHanm3e rucra-
MUHEPTHYECKUX HEHPOHOB MO CTEMEHH XPOMOQU-
JIUH IIUTOIUIa3Mbl 0OHAPY/KEHO yMEHbIICHHE KOJIH-
YeCcTBA HOPMOXPOMHBIX HEHPOHOB M BO3pacTaHUE
YHCIIa TUIIOXPOMHBIX HEMPOHOB U KJICTOK-TEHEH 110
9,0% oT 0011Iero KOJIMYeCTBA TUCTAMUHEPTUIECKIX
HEHPOHOB, YTO- SIBIISETCS CBUACTEIHLCTBOM TOKCH-
YECKOI'0 JIeHCTBHS AJIKOTOJISI Ha UCCIIEyeMble HEW-
ponsl (taba. 1). Ilo qaHHBIM paHee MPOBEIEHHOTO
HaMu uccnefoBanus [12], cmycts 24 waca mocie
CEIBMOTO ~BBEICHUS AaJIKOTOJsl B THUCTAMUHEPTHU-
yeckoM spe E2 4uciio rMImoXpoMHBIX HEHPOHOB
U KJIETOK-T€HEH OCTaéTCsl TOBBIMIEHHBIM OTHOCH-
TEJIEHO OOIIEr0 KOJMYECTBa TMCTAMHUHEPTUYECKUX
HEHUPOHOB.

W3menenune CTpyKTypHOW OpraHu3aldu TUCTa-
MUHEPTHYECKUX HEHPOHOB MPOSBIISETCS B YBEIHYE-
HUU pa3MepoB M BO3pacTaHUM C(HEPHUIHOCTH TIEepPH-
KapuOHOB W sIep JaHHBIX KICTOK. MHUHMMATbHBIN
JMaMeTp TEePUKAPHOHOB CTAaHOBUTCS OOJbIE Ha
4,9%, ux iomajip ¥ 00beM yBeIMYuBarOTCs Ha 4,5
u 5,5%, COOTBETCTBEHHO, 3HaUeHHE PopM-(akTopa
BO3pacTaeT Ha 6,6%. MUHUMaNBHBIA AHAMETD sIep
Bo3pacTtaeT Ha 4,7%, miomanb U 00beM yBEIHYH-
Baercs Ha 5,3 u 8,0%, COOTBETCTBEHHO, a 3HAUCHHE
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Tabdnuya 1. — Kommaectso (B %) pa3HbIX TUIIOB T'U-
CTaMUHCPIrUUCCKUX HCﬁpOHOB o CTCICHU XPOMO-
($umy TUTOIIA3MBl Ha CeIbMbIE CYTKH uepe3 1 uac
nocJie 7-ro BBEICHHMS allKOToJisl B j103¢ 4 I/Kr/cyT,
okpacka o metoxy Huccia (Me (LQ; UQ))

Tun HefpoHOB Konrpois (n=9) OmbiT (n=7)
Hopmoxpomusbie 88,16 75,56
HEWPOHBI (86,29; 91,14) (74,04; 78,55)*
I'unoxpomHubie 6,10 12,24
HEHpPOHBI (5,56; 7,40) (10,09; 13,22)*

T'unepxpomHbie

= 3,03 (2,86; 3,35)
HEIPOHBI

3,18.(3,11; 3,99)

Kitetku-renu 2,71 (2,13; 3,16) 9,02 (7,67; 9,35)*

Ipumeuanue: * — p<0,05 npu cpasnenuu ¢ KoHmponem

(dhopmMm-dakTopa Bo3pacTaet Ha'S,5%. SaepHO-1IUTO-
MIa3MaTHYECKOe OTHOLICHHE CYIISCTBECHHO HE W3-
MeHsieTcst (Ta0u. 2). BrisBiIecHHBIE W3MEHEHUS MO-
I'yT OBITh CBSI3aHBI C TOKCHYECKUM HaOyXaHHEM U
HapylIeHUEM IMTOCKeseTa HEHpOHOB. 1o gJaHHBIM
paHee POBEICHHOT 0 HaMH HccienoBanus [12], de-
pe3 CyTKH MOciie CEMUJHEBHOW AJIKOTOJIBHOW WH-
TOKCUKAIUU TIEPUKAPUOHBI HEHPOHOB CIKUMAIOTCH,
a WX sIpa, YMCHbBIIAsICh, CTAHOBATCS MeHee che-
PUYHBIMH U HECKOJIBKO BBITSTUBAIOTCS. JTO MOXKET
OBITE. OTHOM M3 (POPM aaNTAIIMOHHBIX MEPECTPOCK
LIUTO- ¥ KAPUOCKEIIETa HEPBHBIX KJIETOK K MOCIETY-
IOLIEMY O’KHIa€MOMY TOKCHYECKOMY HAOyXaHHIO.

Tabnuya 2. — llokazatenu pasmepoB u  Qop-
MBI [IEPUKAPHOHOB W S/Iep TUCTAMHUHEPTHYECKUX
HEHpPOHOB MO3ra KpbhIC Ha CEIbMbIC CYTKH dYepe3
1 9ac mocne ceapMOTro BBEJICHUS AIKOTOIIS B J103€
4 r/xr/cyT, okpacka o merony Huccns (Me (LQ;

UQ))

Ilapamerp | Konrpois (n=6) | OmnsIT (n=6)

Iepuxapuon

MuHUMAaTBHBIH

11,99 (11,00; 12,07)
JIHaMETP, MKM

12,58 (12,12; 13,15)**

MakcumanbHbIH

18,37 (18,14; 19,03)
JIUaMeTp, MKM

18,56 (18,08; 19,27)

IepumeTp, MKM 60,78 (59,56, 61,07) | 56,77 (54,24; 57,06)**

Ilnomams. sad 192,50 (180,32; 201,16 (200,76;
IS 200,01) 227,78)*
1822,66 (1678,45; 1922,91 (1883,54;
3 5 5Ty 5 50Ty
Do v 1875,57) 2220,09)*

Dopm-paxrop 0,66 (0,64; 0,68) 0,70 (0,69; 0,73)*

DakTop >IOHraLUI 1,53 (1,51; 1,59) 1,48 (1,47; 1,56)

Snpo

MuHuMaTHHBIN

JIHaMeTp, MKM 6,98 (6,67; 7,09) 7,30 (7,25; 7,42)*

MaxkcuMabHbIH

JIHaMeTp, MKM 11,22 (11,03; 11,50) 11,27 (11,17; 11,76)

[Tepumerp, MkM 31,31 (30,69; 32,51) | 33,73 (31,22; 34,98)

ITnomap, km® 65,87 (60,11; 67,17) | 69,36 (67,45; 76,14)*

401,13 (372,07;
420,32)

433,22 (424,17,

3
O06beM, MKM 487,23)*

Dopm-(hakTop 0,84 (0,80; 0,83) 0,89 (0,84; 0,90)**

DakTOp IOHTrALUH 1,61 (1,58; 1,65) 1,54 (1,48; 1,65)

p18(0) 0,52 (0,50; 0,60) 0,53 (0,50; 0,69)

IHpumeuanue: AL[O — sdepro-yumoniazmamuieckoe omHouie-
nue; *—p<0,05, ** — p<0,01 npu cpasnenuu c KOHmpo.em
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[Ton BAMSIHMEM aJNKOTOJISI MPOUCXOJUT 3HAUH-
TeJbHAsl TepecTpoiika mMeraboiu3mMa THCTaMUHEp-
TUYECKHX HelpoHOB. Uepe3 1 wac mocne BBEAEHUS
KpBICaM aJIKOTOJIA B J103€ 4 I/KI/CYT B LUTOIIa3Me
HEPBHBIX KJIETOK HaOII0IAaeTCs CHIKEHUE aKTHBHO-
ctu CAI" na 19,6%, HAJIH-AI' — na 11,6% (puc. 1),
HA®H-AI — na 17,4% u I'-6-®-JI" — Ha 9,8%;
MPOMCXOAUT KOMIIEHCATOPHOE BO3pPACTaHNUE AKTHUB-
voctu JIAI" Ha 22,1%, K® — na 37,1% (puc. 1),
yBEIMYEHHE aKTHBHOCTH MAapKepHOro (epMeHTa
rucraMmuHepruueckux HeiiponoB MAO b Ha 9,8%
B CPaBHEHUU C KOHTpOJIeM (puc. 2).

AT B

OpI/II‘I/IHaJII)HI;IC HUCCIICOOBAHUA

YwMmenbmienue aktuBHocTH CJIIT ykaspiBaeT Ha
yTHETEHHE OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii B nuxiie Kpebca, oTpaxaeT mpoueccsl,
MIPOUCXOASIINE B MUTOXOHJPUAX — UX HaOyxaHue
u necrpykmuio. HAJIH-JII' sBiseTcs KIFOYEBBIM
(epMEHTOM CHUCTEMBI TpPaHCIIOPTa 3JCKTPOHOB.
HAJI®H-JI" mpuHuUMaET ydacTue B IIpoleccax Boc-
craHoBuTeNbHOTO cuHTe3a. [-6-O-AI" — depment
neHTo30(hoc(aTHOro MyTH. Y MEHBILICHUE aKTUBHO-
CTH 3TUX (DEPMEHTOB XapaKTepu3yeT IOJaBlICHHUE
TIEPEYUCIIEHHBIX MPOIIECCOB MPH MOCTYIUICHUHU aJl-
KOroyist B KJeTKy. [IOBBIIIEHHBINH YypOBEHb aKTHB-

Pucynox 1. — Akmugnocmy pepmenmos ¢ YUmMoniame ZUCIMAMUHEPZUYECKUX HEIPOHOE M032a KORMPOIbHEIX Kpbic (A, B, /T)

u Ha ceobmule cymku uepes 1 uac nocne 7-20 66edenusn ankozonsn 6 0o3e 4 2/xe/cym (b, I', E)

A, b — HAJIH-nerunporenasa. Okpacka o Haxmacy, Yokepy, 3eaurmany. B, I' — nakrat-nerunporenasa. Okpacka 1o ['ecc,
Ckapnesuy, [Tupcey. [, E — kucnas pocdaraza. Oxpacka o I'omopu. MaciuraGublii otpe3ok paser 15 mxm. L{udpossie Mmukpodo-

torpaduu. YB. 400
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Pucyuox 2. — U3menenue akmuenocmu cpepmenmos 6 yumonJjiaime CuCmamuHepeuyecKux Heliponos cunomanamyca Kpsic

Ha ceovmule cymiu uepes 1 uac nocne 7-20 6sedenus ankozona 6 0ose 4 2/ke/cym Me (LQ; UQ);

* — p<0,05, **— p<0,01 no

CPDABHEHUIO C KOHmpOoJiem

Hoctu JIJII" roBOpHT 0 HEMOCTATOUHOM CHAOKEHUHU
KJIETKH KHCJIOPOJOM M YKa3bIBa€T Ha IEPECTPOUKY
DHEPTreTUIECKOTO METa00IM3Ma HEHPOHOB B YCIIO-
BHUSIX CYOXpOHUYECKOW aIKOTONM3AIUHU, KOTAa OC-
HOBHBIM JHEPIeTUYECKUM CYOCTpaTOM JUIsi MO3ra
BMECTO [IIOKO3bI MTOCTENEHHO CTAaHOBUTCS BTOPOM
MeTabonuT sTaHona — anerart [13]. MAO b BeIcTy-
MmaeT B POJM KIIFOUEBOTO (pepMeHTa MeTadoim3Ma
rucTaMuHa. YBeEJIUYCHUE €€ aKTUBHOCTH CBHJE-
TEIBCTBYET O MOIYJIHUPYIOIIEM JACHCTBUM aJIKOTOJIS
Ha OKHUCJIHUTEIBHOE [1€3aMUHUPOBAHUE THMCTAMMHA.
[HoBbiienne aktuBHoctu K@ B uurorasMe ru-
CTaMHHEPTUYECKUX HEHPOHOB CBUICTEIHCTBYET 00
YCHJICHUH ayTo(haruu, HampaBleHHON Ha y1ajJcHue
pa3pyLIeHHBIX MEMOpaH U OpraHeul.

Uepes 24 yaca nocie HOCIASAHETO BBEACHUS al-
koroysi aktuBHocTh CHAL, HAJIH-AI' 1 HAJI®H-
JI' ocraeTcsi CHUKEHHOM 10 CPABHEHHUIO C KOH-
TPOJIEHBIMHU JKUBOTHBIMH, COXPAHSETCS TOBBIIICH-
Hast akTuBHOCTH JII" - K®, ogHako akKTUBHOCTH
I-6-®-AI' u“MAQO b yxe cyliecTBeHHO HE OTJIHU-
yaeTcsl OT-HOPMEL [ 12], 4TO MOKHO paccMaTpUBaTh
KaK YaCTUYHYIO CTaOWMIM3AaIMI0 METa0OIUIEeCKUX
HPOLIECCOB.

Pe3ynbrarsl  AIeKTPOHHO-MHKPOCKOITMYECKOTO
HCCIIEIOBAHUS TTOKA3alld, YTO Y KOHTPOJBHBIX KH-
BOTHBIX HEHpoHHI siapa E2 rumoranamyca uMeroT
MOJUTOHANTBHY0 popmy. KpymHbie sapa mokanuzy-
IOTCSl B IIEHTpE TeJl HEHPOHOB. XPOMATUH MEJIKO-
3epHHUCTHIN, B OCHOBHOM DPaBHOMEPHO pacrpeie-
JICHHBIN B KapuoIuia3Mme. SApbIIIKY KOMIIAKTHBIE, C
npeobialaHueM TPaHyJISIPHOTO KOMIIOHEHTa, pac-
MOJIAral0TCS MPEUMYILIECTBEHHO B LICHTPE SIEP.

[uronnasma TIUCTAMUHEPTUYECKUX HEHPOHOB
Oorata opraHeutamMu. MUTOXOHAPUN OBAIBHOMU
U OKpyIJIoi (hOpPMBI, MPEUMYIIIECTBEHHO CPEIHUX
pazMepoB. MUTOXOHAPHUAIILHBIN MAaTPUKC XapaKTe-
pHUBYETCS. YMEPEHHON AJIEKTPOHHOM IUIOTHOCTHIO,
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BHYTPCHHSIST MeMOpaHa oOpa3yeT CKIagKh — KpH-
CTBl. XOpOILIO pa3BUTa TpaHyJspHAs >HJOMJIa3Ma-
tudeckast cetb (I'pDC), mucrepHsl KOTOPOH, Kak
MIPaBHIIO, PACIIOJIAralOTCsl YIOPSA0UEHHO, C COAEp-
JKaHHEeM Ha Hapy>KHOM IMOBEPXHOCTH YMEPEHHOTO
KOJJMYECTBA CBSI3aHHBIX pubocom. [lomumo ymo-
psanouennoit ' pDC BerpedaroTcst Hebobne, Oec-
HOPSIOYHO pa30poCcaHHbIe KaHAIBI M IUCTEpHBL. B
LUTOIIA3ME BBISBIISCTCS 3HAYHUTENILHOE KOJIH-
9ECTBO CBOOOIHBIX pUOOCOM, IPEUMYILIECTBEHHO B
BHJIE TIOJINCOM. XOPOIIO Pa3BUT KOMIUIeKC [ 0ib1-
xu (KI'), mpencraBieHHBIN KaK IIOCKUMH IHCTEP-
HaMH, Tak U OOJBIIUM KOJUYECTBOM BaKyoJIed U
My3bIPbKOB. [IpUCYTCTBYIOT TIEpBUYHBIE JTM30COMBI
MEJIKUX ¥ CPEAHUX Pa3MEpOB, 3aII0JIHCHHBIE TOMO-
TeHHBIM BEI[ECTBOM DPaBHOMEPHOW IUIOTHOCTH, U
eIMHUYHBIE BTOPHUYHBIEC TU30COMBI MEJIKUX U CPEI-
HUX Pa3MEpOB C T€TEPOreHHBIM 3€PHHUCTHIM COJEP-
KUMBIM (puc. 3A).

Cnycts 1 wac mocne cenbMOro BBEIECHHS KU-
BOTHBIM 3TaHOJIA B J103¢ 4 T/KI/CyT B THCTaMUHEP-
TUYECKAX HeWPOHAX UMEEeT MECTO aKTHBAIIHA SIep-
HOTO ammaparta. Tak, BO MHOTHX HCCIIEZJOBAHHBIX
KJIETKaX OTMEYAeTCsl yBEJIIMYEHHE CKIAAYaTOCTH U
MPOTSHKEHHOCTH KapUOJIEMMBI, pacIiupeHue Nepu-
HYKJICApPHOTO MPOCTPAHCTBA, MPOCIEKUBACTCS €T
rnepexo] B paciuupeHHble kKaHanblpl ['p3C.

B otnenpHBIX HelipoHaX HAOIIOTACTCS TIEpeMe-
LIEHHE SAPBIIIKA Ha epu(epuro sapa, TOMHUHUPO-
BaHHE B €ro CTPYKType IPaHyJIIPHOTO KOMITIOHEHTA,
KOHJICHCAIUsl CyObEeIUHUI] pUOOCOM BOJIHM3M BHY-
TpeHHEeH sijepHol MeMOpaHbl. B kapuoruiasme He-
KOTOPBIX SI/I€P BBISABISIOTCS BaKyOJH MOJUTOHAIb-
HOH (hOPMBI, OKpY’>KEHHBIE OAMHAPHON OMOJIOTHYe-
ckoit memOpanoit (puc. 4). Bo3amMoxxHO, 3TO cpe3sl
CKJIaJIOK KapHOJIEMMBI C JIOKAIbHBIM PaCIIUpEHHEM
MEPUHYKIIEAPHOTO [IPOCTPAHCTBA.
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Pucynok 3. — @pazmenm cucmamunepzuueckozo neiipona aopa E2 moszza kpuvicol
6 Hopme (A) u na cedbmule cymku uepes 1 uac nocne 7-20 66edenus ankozons
6 0o03e 4 2/xe/cym (b)

T'panynspuas sngomnasmarnueckas cetb (I'pDC), kommiaeke [ompmxu (KT,

mm3ocoMbl < (JI), mmennHomonmoOHast  ¢urypa  (MD),

1 MxMm. DirekTpoHOrpaMMel. YB. 25000

B nuronnazMe HEMpOHOB ONBITHBIX KUBOTHBIX
Habmonaercs (Qparmentanus [pDC ¢ pacrmpe-
HueM kananblieB (puc. 3B, 4). Berpewaercst ¢par-
MEHTAlUsS W TJAJKOW DHJOIIIA3MaTUYEeCKOH CeTh
¢ oOpa3oBaHHEM BE3WKYJ Pa3HOIO JUAMETpa, 4To,
BEPOSATHO, COMPOBOXKIAETCS CHIDKEHHUEM aKTHBHO-
ctu HAJZI®H-JII', oTMEYeHHBIM HaMH Ha CBETOOII-
THYeCKOM ypoBHe. OTMeUaeTcs yacTHYHAs THIep-
tpodust KI' (puc. 3B). [lepeuncieHHbIe U3MEHEHHUS
— TUIAYHBIE MPOSIBICHUS PEAKIIUH KIETKH B OTBET
Ha TOKCUYEcKoe Bo3aelcTaue [14].
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MUTOXOHIPUH
(haromuzocoma (D), simepHast obonouka (S10), sapo (51). MaciitaOHBII 0Tpe30K paBeH

OpI/II‘I/IHaJ'IBHHC HCCIICIOBAaHUA

IIpy MHOTOKpaTHOM BBEJCHUU
OONBIION /03Bl AJKOTONS B IIH-
TOIJIa3ME€ THUCTAMHUHEPTUYECKUX
HEHPOHOB NMPOUCXOIUT Hapylie-
HUE OpraHU3allMd MUTOXOHAPHH
— ux HaOyxaHue, (hparMeHTaIUs
U iecTpyKuus kpuct (puc. 3b, 4).
Takue opraHeibl BCTpPEYArOTCS
JOBOJIPHO YacTo, 4TO OOBSCHS-
er cHmkenue aktuBHOCTH CJIIT
u HAJZIH-JII', BBIIBICHHOE HaMU
Ha CBETOOITHYECKOM YpOBHE.
OpHaKO OCHOBHAsl 4YacTh. TAKUX
HapylmeHuid oOpaTHMa, TaK Kak
B OOJIBIIMHCTBE HMCCIEAOBAaHHBIX
KJIETOK KOMIIEHCATOPHBIC. CIIO-
COOHOCTH HE MCYEPIAaHBI, O YeM
CBUJICTEIIBCTBYET . TIPUCYTCTBHE
B HUX, HapsiAy ¢ JECTPYKTHBHBI-
MH OpraHeJIaMy, MUTOXOHAPHH,
MIPAKTUYECKN » HE OTJIMYAIOLINX-
¢ OT HOpMalmbHEIX. OTMeueHa
KOHIIEHTpalusi MHUTOXOHJPHUHA B
OKOJIOSIIEPHOM 00J1acTH, 4TO To-
BOpUT 00 YBEIMYECHUH HSHEPTO-
3aTpart, CBA3AHHBIX C yCUICHUEM
AACPHO-IIUTONIA3MATUUECKON
Tpaucsiua [15].

Knerounslii oTBeT Ha aiko-
TOJBbHYI0 MHTOKCHKALMIO BbIpa-
JKAETCSl Yy THUCTaAMHUHEPTUYECKUX
HEHPOHOB (POPMUPOBAHHEM MHE-
JTUHONOAOOHBIX (HUTYP M3 MHTO-
xouapuit, I'pOC (puc. 3b) u KI',
KOTOpBIE CIIy)KaT MPU3HAKOM H3-
HaIIMBaHUS MEMOpaHHBIX CTPYK-
TYp U CBHIETEILCTBYIOT O Pa3BU-
THUM JI€CTPYKTUBHBIX IPOLIECCOB
[15]. Ouu mosBASIOTCS B pe3yJib-
TaTe TEPEKHCHOTO OKHUCIICHHS
JTUMUAOB MeMOpaH U GopMupy-
IOTCSL U3 BBICBOOOXKAAIOIINXCS

tdhochommmunos [16].

B uwuromnasme HepoHOB
OIIBITHBIX  JKUBOTHBIX  BCTPC-
YalTCs  SAPBILIKONOJ00HbIE
TEeNbLA, WIK «CTPECCOBBIC I'pa-
HYJIB», OKPYIJIOH WM OBaJlb-
HOW (hOpMBI, HE OTPAHUYEHHBIE
MeMOpaHO, COCTOAIINE U3
IPaHyJISIPHOTO  OCMHOQPHIBHO-
ro Marepuana ¢ HECKOJIBKUMH
y4acTKaMH IMPOCBETICHUS (UTO

MOJKET OBITh CIIOCOOOM MAacCOBOHW JOCTaBKH CyOb-
eIMHUL] pHOOCOM U3 sIpa B LUTOILUIA3MY NI yCH-
neHns OMocuHTe3a Oesika B KIIETKE), a TaKXkKe CIo-
UCTBIE CTPYKTYPBI, 00pa30BaHHbIC KOHIICHTPUYECKU
pacnionoxkenHpiMu nuctepHamu KI' wim nerpany-
nupoBaHHBIMEU KaHanbamMu [ pIC (puc. 4).

Hmeet MecTO akTHBaLUS JTM30COMAIIBHOTO AIlIa-
para, KoTopast IpOSIBIISIETCSl B 00pa30BaHUN MHOKE-
CTBa BTOPUYHBIX JIM30COM (pHC. 4), a HA CBETOOII-
TUYECKOM YPOBHE BBIP@KACTCS B YBEJIMUCHHU aK-
TuBHOCTU K@, 4TO SABISICTCS MPU3HAKOM YCHIICHUS

(Mx),
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OpPIFPIHaJILHBIe HCCIICIOBAaHUA

YCTOMUUBOCTH
K JICHCTBUIO aJIKOI'OJIsL

2TAaHOII I
L
dparMeHTanMA |
rpaHynapHas I'p2C CMCIICHHG
SHAOINIA3MATHYSCKAS AMOL TS I SAPLLITKA
cets (I'p2C) 2

KOMILIEKC

JIHZ0C0MA

MHTOXOHIPHHI

Ao

CIIOHCTOE

BaKyOIH FHIEPILa3ns

JTH30COM

ANPEITKONOA06HS

g1 ne TElL1E

,I[CGTD}"K'I‘PI BHEIE
MO PUKAIINI METOXOHAPHI

Pucynox 4. — I'ucmamunepeuueckuii neiipon aopa E2 mo3za kpvicel konmpoibhoit Kpuicsl (A) u na cedvmuie cymxu

uepes 1 uac nocne 7-20 6sedenus ankozons 6 0oze 4 z/ke/cym (b)

ayrodarud. IT0 MOKHO paccMaTpUBaTh KaK OJHY
13 GOpM CTPYKTYpPHO-(PYHKIIHOHATBLHOH aanTanuu
KJIETOK, MIO3BOJISIIOLICH MM MOOMIIN30BaTh CBOH 3a-
IIMTHBIN TToTeHnuan [17].

Uepes 24 daca mocne CyOXpOHHUYECKOW ako-
TOJLHOW WMHTOKCHKAIIMH XapakTep YIbTPacTpyK-
TYpPHBIX CABHIOB B Ka4€CTBEHHOM OTHOIICHHMH CO-
xpansiercs [12]. 3To roBopUT 0 TOITOBPEMEHHOCTH
Y YCTOWYMBOCTH BBISIBICHHBIX Moaubukanuii. [1pu
3TOM THCTaMHUHEPTHYECKHE HEHPOHBI IPOSBISIOT
JIOCTAaTOYHYI0 yCTOWYHBOCTb, TOCKOIBKY OOJb-
IIMHCTBO OIMCAaHHBIX YJIBTPACTPYKTYPHBIX H3Me-
HEHHMH HENlb3s OTHECTH K Npu3HaKaMm HeoOpaTuMoin
nectpykuuu [15]. BelsBieHHbIE aIanTalluOHHbIC
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U3MEHEHUS BBICTYIAIOT B KaUeCTBE IIPU3HAKOB 3a-
LIUTHBIX PEaKIUi OpraHu3Ma.
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HISTAMINERGIC NEURONS OF RAT BRAIN FOLLOWING SEVEN-DAY ALCOHOL
LOAD

Zimatkin S:M.,

Phedina K. M.

Educational Institution «Grodno State Medical University», Grodno, Belarus

Objective. To estimate morphofunctional state of E2 histaminergic neurons of rat hypothalamus 1 h after the 7th

injection of 20% ethanol solution at a dose of 4 g/kg/day.

Material and methods. Rats were given injections of 20% ethanol solution (4 g/kg/day, for 7 days, decapitation — 1
h after the 7th injection): The examination was done by histological, histochemical, morphometric, cytophotometric

and electron microscope methods.

Results. Seven-fold alcohol administration causes increasing and rounding of perikarya and nuclei of histaminergic
neurons, the activity increasing of monoamine oxidase type B, lactate dehydrogenase, acid phosphatase, the activity
decreasing of dehydrogenases of succinate, NADH, NADPhH, glucose-6-phosphate, the activation of the nuclear
apparatus; disturbance of the membrane organelles organization, lysosomal hyperplasia.

Conclusions.«7-day ethanol administration affects the structure and metabolism of histaminergic neurons,
demonstrating both the neurotoxic effect of alcohol and processes of neurons adaptation.

Keywords: alcohol, brain, histaminergic neurons.
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