&@. U. Bucmonm, B. B. Jlobanosa, A. H. I'ne6os

OB YUACTHUU KJETOK KYII®EPA 1 MOHOOKCHU/IA A30TA
B ITPOIIECCAX JTETOKCUKAIIUU U PASBUTUA
OKCU/IATUBHOI'O CTPECCA B IIEYEHU
TP XPOHUYECKOI 3TAHOJIOBOII NTHTOKCUKAIIUA

YO «Benopycckui 2ocyoapcmeenmvitl MEOUUUHCKUU YHUBEPCUMEM >

B onoimax na KpblCdx nOoKa3dno, 4mo dKmueHocmo npoueccoe aemoxcumnguu U 6blPAKEHHOCMb
0KCUOAMUBHO020 cmpecca npu XPOHUQQCKOZ{ aAnAK020JIbHOU UHMOKCUKAUUU 3deucum om dKmMueHoc-
mu KJaemok Kynqbepa u npoueccoe Oépd.?OGdHu}l MOHOOKCUOA a30md. XpOHuH@CKdﬂ IMmano106da4:
UHMOKCUKAUUSA COTlpO@O)Kddei’HC}Z yenemenuem npoyeccoe demoxcu%auuu noesvlulerHuem coaep;\/ca
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HUsl 6 Kpogu npooyKmos Nepexkuchnozo OKUCAeHUs AUNUI08, NO§/NO§, AKMUGHOCMU ANAHUN-
u acnapmamamurompancgepas. Yenemenue akmueHocmu Kyn@peposckux Kiemox x10pudom 2ado-
aunus, kaxk u denpeccuss NO-cunmazvt L-NAME, ocaabasitom mokcuueckoe deticmeue 3manoid
Ha neuenv, a MaKKe passumue XapaKmepHolX USMEHEHUU 68 NPOUECCax NepeKucHoz0 OKUCIEHUS JU-
nudos, demoxcukayuu, yYypoeus NOg/NOgT, AKMUBHOCU ANAHUH- U ACNAPMAMAMUHOMPAHCPe-
pas 6 naazme Kposu u memnepamypovl meid npu XpoHuueckol aiK020AU3duul Kpuic. Axmuenocmo
kaemox Kyngpepa u npouyeccoé o6paszosanus mMonookcuda azoma si@isiemcs 6dKHuLM (Pakmopom
68 MeXamusMax peanudauui 6JAUIHUS IMAHOLA HA NPOUECCH. 0eMOKCUKAUUU U NepoKcuUdayuu
6 neueHu.

Katoueguwie caosa: xiemku Kyngepa, monooxcud asoma, xpoHuueckas aikozonvHas UHMOKCU-
Kayus, 0emoxcuKayus, 2a00iunUs X10pud, nepexucthoe oKucienue Junuos.

F. I. Vismont, V. V. Lobanova, A. N. Glebov

ROLE OF KUPFER CELLS AND NITRIC OXIDE
IN DETOXICATION PROCESSES AND OXIDATIVE STRESS
IN RAT’S LIVER WITHIN CHRONIC ALCOHOL INTOXICATION

In experiments on rats it was shown, thatdetoxication processes activity and level of oxidative stress
within chronic alcohol abuse depends on Kupfer cells functional state and nitric oxide production.
Chronic alcohol intoxication causes depression of detoxication processes, increase in contentof lipid
peroxidation products, NO3/NOjz, and the activity of alanine aminotransferase and aspartate
aminotransferase in plasma. Inhibition of Kupfer cellsactivity by gadolinium chloride reduces toxic
effect of ethanol on the liver, as well as the development of typical changes in the processes of lipid
peroxidation, detoxication, levels of NO3/NO3, in blood plasma in rats withchronic alcohol
intoxication. Functional state of Kupfer cells and nitric oxide production is the factor of realization
ethanol influence on detoxicationand peroxidation processes in the liver.

Key words: Kupfer cells, nitric oxide, chronic alcohol intoxication, detoxication, gadolinium
chloride, lipid peroxidation.

po6rieMa anKoroanMama, aaKorosbHOro NoBpPEXK- MaTtepuan u metoabl

[LEeHUS NeYeHU ABNIFAETCHS OAHOM U3 BarHeWLWwmnx
npo6s1eM COBpeEMEHHOW MEAULIUHBI, 8 TAKXKe BarKHeWLwen
rocyaapctBeHHoM npobnemon. OQHaKO B naToreHese xXpo-
HWYECKOMN a/IKOr0/IbHOM MHTOKCMKALMK 10 CUX MOP OCTaeT-
CS elle MHOIrO HEN3YYEHHOTO.

MN3BeCTHO, 4TO pa3BUTUE OKCUAATUBHOIO (OKUCIIUTENb-
HOro) cTpecca SBNAeTCH BeayLWwnmM MEXaHU3MOM MOBPEXK-
[IEHNS KNETOK MeYeHW, B HYaCTHOCTU, MPU YPE3MEPHOM
ynoTpe6neHuu ankorons [3, 11]. CteneHb BblpaxeHHOCTH
LMTONUTUYECKOrO CUHAPOMA, KaK NMOKa3aHo psaoM aBTo-
poB, HaMNpPsMylo CBA3aHa C PEaKTUBHOCTbIO NEYEHOYHbIX

Makpodaros — knetok Kyndepa (KK) [7, 14]. NokasaHa >
3HauMMocTb KK B npoLeccax AeTOKCUKALMM W OKCHAa- MeTunoBbIi abup Né-HUTpo-L-apruHmHa (L-NAME). L-NAME

TMBHOM cTpecce [4, 5], M 0COBEHHO B M36LITOYHON npo-  (O18Ma, USA) BBOAMIM KpbicaM BHYTPUOPIOWIMHHO B A03€
[YKLMM Pa3nnuHbIX aKTUBHBIX LUTOTOKCHYECKMX Bewects, 22 MI/KL Tpoaykunio NO oueHuBanu no cymmapHomy
B YACTHOCTM MOHOOKCHAa a3oTa (NO) [8, 14]. OaHaKo uccne-  YPOBHIO HUTPATOB/HUTPUTOB (NO3/NO3) [12].
[0BaHUA No BbiicHeHWIO ponn KK B MexaHM3Max ako- O AeTOKCHKaLIMOHHOM GYHKLIMM NEYEHK, CTENEHU SH[0-
roJIbHOro NOBPEXAEHNUS NEYEHN MANIOYUCSIEHHBI U HaxXo- FEHHOM WMHTOKCMKAaLWUK CYAUAU MO MPOLOIKUTENBHOCTH
OATCS B CTagMW HaKOMIEeHUs q)aKTOB_ MCCneD‘OBaHMﬂ HapPKOTU4EeCKOro cHa (HHC), CTeneHn TOKCUYHOCTU KPOBKH
Mo BbIICHEHMIO 3HaunMocTh KK 1 L-aprnini-NO cuctembl,  (CTK) 1 copepikaHuio B nnasme KpoBW CpefiHWX Mose-
OTBETCTBEHHOM 3a o6pasosarune NO [8, 13], B npoueccax  Kyn (CM). Y Kpbic o IMHC (rekcernan 100 mr/Kr, BHYTpK-
JNETOKCUKALIMK U Pa3BUTUN OKCUAATMBHOIO cTpecca npu  OPIOWKWHHO) CYAUIM MO BPEMEHW HaXOMAEHUS MWUBOT-
ANKOroNbHOM MHTOKCMKaLMK BOOGLLE He MPOBOANIUCD. HbIX B MOMOXEHUN Ha 60Ky. OnpeaeneHre coaepraHus
LleAnbto pa6oTbl GblI0 BbiiCHEHWE 3HayMMocTh KK B Kposu CM npoBOAUIY METOAOM KUCITIOTHO-3TaHOIbHOTO
M MOHOOKCHAA a30Ta B NpoLeccax AJETOKCUKALMN U pa3-  OCaxaeHus, pa3paboTaHHbiM B. M. MOWHbIM M COaBT.
BUTWMM OKCMAATMBHOIO CTPecca B NeyYeHn y Kpbic npu xpo-  [1], CTK cnoco6om, npeanoxkeHHbiM O. A. PagbkoBow
HUYECKOM anKoroNbHOM MHTOKCUKaLIUW. n coaBT. [2]. OnpegeneHne akKTMBHOCTU anaHWHaMUHO-

OnbITbl BbIMNOJHEHbI HA B3POC/bIX HEHAPKOTU3UPO-
BaHHbIX 6enbIX Kpblicax-caMmuax maccon 160-180 r. Mo-
[eNb XPOHWYECKOW aNKOro/lbHOM MHTOKCUMKaLMKU BOCMNPO-
N3BOAMNIMMYTEM E€XKEeOHEBHOI0 UHTParacTpaabHOro BBe-
[EHNS KMBOTHbIM 3TaHona (3,5 r/kr) B TeyeHune 60 cyT.
CenekTtusHyto aenpeccuto KK Bbi3biBanu y XXMBOTHbIX BBE-
[leHNeM BHYTPUOPIOLWMHHO BOAHOMO pacTBopa rajo/iMHus
xnopuaa (GACL,) B nose 10 mr/kr [14, 5]. ins BbIACHEHNS
3HaunumocTu NO B npoLeccax AeTOKCUKAaLMK U pa3BUTHS
OKCMAATMBHOIO CTpecca Npu 3TaHO0BOM MHTOKCHKaL MK
MCMNoNb30Basiv HeceneKTUBHbIN 61okaTop NO-cMHTa3bl —
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TpaHcodepasbl (AnAT) u acnapTatamuHoOTpaHcdhepasbl
(ACAT) B nnasme KpoBW MNPOBOAUAN OAUHUTPODEHUTU-
Lpa3nHoBbIM MeToAoM. KoHueHTpauuio oblero 6enka
M anbbyMWHOB B Mna3me u onpefensnu pedpakromer-
PUYECKUM METOAOM.

AKTMBHOCTb MPOLLECCOB NEPEKUCHOTO OKUCIIEHNS N-
nuaos (MOJ1) B KPOBKU U NeYeHW OLLEHUBANU Mo coaepKa-
HMIO B HUX T@KMX NPOAYKTOB KaK MasOHOBbIN Ananbaerna
(MAA), ameHoBble KoHbtoraTbl (4K), ocHoBaHua Wndda
(OLL). KoHueHTpauuio MAA, AK v OLL onpeaenanv cneKkTpo-
doTomeTpuyeckn metogom M. Mihara, M. Uchiyama [10],
B. A. KocTtoKa u ap. [6] n B. L. Fletcher et al. [9] cooTBeT-
CTBEHHO.

PeKTanbHylo TemnepaTtypy W3Mepsnn 3neKkTpotep-
momeTpom TMAM-1. Baatne ana vccnegoBaHWi KPoOBM
M TKAHU NEYEHM Y }KUBOTHbIX MPOBOANIIOCH 38 BO3MOXHO
MUHUMaNbHOe Bpemsa nocine AexkanuTauuun. Bce akcne-
PUMEHTbI BbIMOJIHEHbI C YYETOM MPWHLMMOB GUO3TUKHM
W MOJIOXKEHUN, KOTOpble NpefycMoTpeHbl «<EBponencKkon
KOHBEHLMEN MO 3aLLuTE IKCNEPUMEHTANbHBIX XUBOTHbIX»
[CTpacbypr, 1986].

lMonyyeHHble fdaHHble o06paboTaHbl CTAaTUCTUYECKM
C UCMONb30BaHUEM NaKeTOB NPUKIaAHOIro NPorpaMMHo-
ro obecneyeHus «Statsoft Statistica 8.0», «Microsoft Office
Excel 2000», «Graph Pad Prism4». AHanus pasnuium Mexay
ABYMSI HE3aBWCUMbIMMK TpynnaMyv No KOIMYECTBEHHbLIM
noKkasartensMm, pacnpeieneHne KoTopblX CTaTUCTUYECKH
3Ha4YMMO He OTIMYanoCb OT HOPMasbHOro, NPOBOAWIU
€ ucnonb3oBaHuem t-kputepus CTblogeHTa B MoanduKa-
umn Yanda (Welch'’s test). JaHHble AN KONMYECTBEHHbIX
noxkasartenen npefcTaB/ieHbl B BUie cpefHero apuome-
TUYECKOro M CTaHLapTHOW OWKMOKKM cpeaHero (X + S),
AN KayeCTBEHHbIX MOKas3aTtenen B BUAE MPOLIEHTOB.
Pasnuyma mexay aKcnepumeHTaabHbIMU Fpynnamu cHu-
Talucb foctoBepHbiMu Npu p < 0,05.

Pe3ynbTtaTthbl U 06CYyKAEHUE

YCTaHOBJIEHO, YTO B YC/IOBUSAX XPOHUYECKOW asiko-
rO/IbHOW MHTOKCMKALMK Yy KpbIC YrHETalTCA npouecchb
JETOKCUKaLMK, CHUXKaeTCs TeMnepaTypa Tefla, KOHLEHT-
pauus obuiero 6efka 1 anbOyMUHOB B MNjaa3Me KpPoBMH,
a TaKxe aKkTuBupytotcs npoueccol MOJ1 B KpoBM U neve-
HW. Tak Yyepe3 60 cyT nocne exxeaHEBHOro BBEAEHUS B Xe-
NlYAOK 3TaHONa Y }MBOTHbIX CHUXKanacb Ha 1,1 + 0,14 °C
(p < 0,05, n = 12) peKTtanbHasa Temnepartypa. BoiasneHo,
YTO Y XXMBOTHbIX B 3TUX YCNIOBUSAX NOBbILIAETCS B Niasme
KpoBu ypoBeHb CM n CTK. KoHueHTpauusa CM nosbliwla-
nacb Ha 38,5% (p < 0,05, n = 8), a CTK 6blna Bbille Ha
57,8% (p < 0,05, n = 8), N0 CpaBHEHWIO C XUBOTHbLIMMU
B KOHTpoJie (4epeld 60 cyT. nocne exegHEBHOro MHTpa-
racTpanbHOro BBeIeHU GUANCTUNNMPOBAHHOM BOAbI). [THC
nocse XpPOHMYECKOW 3aTpaBKM 3TAHOIOM BO3pacTana,
MO CPaBHEHUWUC }MUBOTHbIMU KOHTPOJIbHOM Fpynnbl, Ha 24,5%
(p < 0,05, n=7). MHC y »unBoTHbIX (N = 10) B KOHTpONE
coctaBnsno 28,2 = 3,51 MUH.

OnbITbl MOKa3anu, 4TO XPOHMYEeCcKas ajKoronusa-
LUMS NPUBOAMUT K CHUKEHUIO B MNa3Me KPOBU KOHLEHT-
pauun obuiero 6enka go 56,6 + 1,5 r/n (Ha 10,2%,
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p < 0,05, n = 9). CogepxaHne anbObyMMHOB CHUXaNoChb
no 13,5 £ 1,1 r/n (Ha 28,7%, p < 0,05, n = 9). YpoBeHb
ANnAT 1 AcAT — BarKHeNLW X NoKal3aTenen TaKecTu nopa-
EHUS MeYeHU, B KPOBU Y alIKOro/I3MPOBaHHbIX YXMBOT-
HblX, MO CPABHEHMIO C COOTBETCTBYIOLUM KOHTPOJIEM, MNO-
Bbllasacs Ha 488,5% (p < 0,05, n =9) 1 196,3% (p < 0,05,
n = 9) un coctanan 2,71 £ 0,15 n 1,77 £ 0,16 MKKat/n
COOTBETCTBEHHO.

O6Hapy»eHo, 4YTO AeNCTBME 3TaHoNa B OpraHuMame
Y XMBOTHbIX COMNPOBOXAAEeTCs MOBbILEHWEM B Mnasme
KpoBu ypoBHa AK, MAA n OLL Ha 36,3% (p < 0,05, n =9),
58,5% (p < 0,05, n=9) 1 50,8% (p < 0,05, n = 8) cooT-
BETCTBEHHO. B neyveHn coaepxaHune K Bo3pactano Ha
25,3% (p < 0,05, n = 9), MA Ha 36,5%(p < 0,05, n =9)
1 OLL Ha 22,3%(p < 0,05, n = 9).

BbIiBNEHO, YTO B YCMOBUSAX XPOHUYECKOW 3TaHOJIO-
BOM MHTOKCMKaLMKW Y XMBOTHbIX U3MEHSAETCH B rniasme
KPOBW KOHLEHTpaLuUs NO§/NO§ — KOHEYHbIX MPOAYKTOB
gerpagaummn NO [12, 13]. [eNlcTBue 3TaHoNa y KpbiC
(n 8) NpuBOAMIO K MOBLIWEHUIO YPOBHS N0§/NO§
B MnJladaMe KPOoBU XMBOTHbIX Ha 79,1% (p < 0,05) n Ko-
Topbin coctaBnan 11,02 = 1,34 mkMonb/n. dencreune
B opraHuame y Kpbic GdCl, (10MI/Kr BHYTPUOPIOWMHHO
OAMH pa3 B Heaento B TevyeHne 60 cyT) OOCTOBEPHO
He CKasblBanoCb Ha MnoKasaTensax AEeTOKCMKaluW, co-
aepxaHun npoayktoB MOJ1 B nnasme KpoBu U Meye-
HW, a TaKkXe aKTUBHOCTU ANAT u ACAT nnasmbl KPOBM.
Y KpbIC KOHTPONBLHOW rpynnbl (N = 7) aKTUBHOCTb ANAT
n AcAT B nnasmMe KpoBM cOCTaBJ/isiia COOTBETCTBEHHO
0,56 = 0,04 1 0,69 £ 0,05 MKKaT/n, a Y }XMBOTHbIX OMbIT-
HOM rpynnbl (N = 8), NoNy4YaBLUMX OAUH Pa3 B HEAEO BHYT-
pUGpIoWKHHO BoAHbIN pacTBop GACL, B TeueHne 60 cyT.,
6bina pasHa 0,49 + 0,01 1 0,63 + 0,03 MKKaT/n COOTBET-
CTBEHHO.

OnbITbl MOKa3anu, 4TO XPOHMYEeCKas asikorosbHas
WHTOKCUKALMSA Yy KPbIC, KOTOPbIM MpeaBapuTesnbHO, 3a
12 yacoB A0 MHTparacTpanbHOro BBEAEHWNS 3TaHoNa, BBO-
OWW OAMH pas B Heaento B TedeHne 60 CyTOK BHYTPUOPIO-
WKHHO nHrneuTop KK GACl, (10 mr/Kr), conpoBoxaaeTcs
MeHee BblpaXeHHbIMU M3MEHEHUSAMM B MpoLleccax ge-
TOKCUKaLKUKM U colepxaHusa npofyktos [10J1 B KpoBwu
N NEYEHM XUBOTHbIX, @ TaKXe MeHee 3Ha4YMMbIM MOBbI-
weHnem yposHa AnAT n AcAT B nna3me KpoBU U Temne-
paTypbl Tena. Tak, KoHUeHTpauusa K B neYeHn onbITHbIX
MBOTHbIX Oblna Ha 49,2% (p < 0,05, n = 8), a B nna3me
KpoBu Ha 33,5% (p < 0,05, n = 8) MEHbLLE YEM Y }KMBOT-
HbIX KOHTPOJIbHOW rpynnbl (BHYTPUOPIOLWMHHOE BBEAEHUE
BOAbl 0N MHBbEKUMM W XPOHMYECKas asikoronusauus,
n = 9). CoaepxaHne MA B meyeHU B 3TUX YCNOBMUAX
6bln0 MeHbllie Ha 21,1% (p < 0,05, n = 8), a B nna3me
KpoBu Ha 29,2% (p < 0,05, n = 8). YpoBeHb OLL 6bin HUXKeE
B NEYeHU 1 B Nnia3Me KPOBM COOTBETCTBEHHO Ha 62,2%
(p<0,05 n=8)n 34,1% (p < 0,05, n = 8). AKTUBHOCTb
ANAT v AcAT B nna3me KPOBM Y OMbITHbIX *KMBOTHbIX (N = 8)
MO CPaBHEHUID C KOHTPOSIbHbIMKU (BHYTPUOPIOWNHHOE
BBeAEHME BOAbl AN MHBbEKLUMU M XPOHMYECKas aliko-
roauM3aums) 6bina HUxe Ha 65,5% (p < 0,05) n 42,3%
(p < 0,05) cooTBEeTCTBEHHO U cocTaBasna 1,21 = 0,05



n 1,07 + 0,10 MKKaT/n cOOTBETCTBEHHO. CHUXKEHWE TEM-
nepartypsbl Tena coctasnsano 0,5 £ 0,12 °C.

BbisiBNE€HO, 4TO AENCTBME B OpPraHM3MenHrnbutopa
NO-cuHTasbl L-NAME B g03e 25 Mr/Kr — Ao3e He BAug-
loLLEV Ha TemnepaTypy Tena He NPUBOAMUT K AOCTOBEPHO-
MY M3MEHEHWIO COoAEPIKaHUs OCHOBHbIX NpoayKToB [10J1
B KPOBW U MEYEHM.

YCTaHOB/IEHO, YTO AENCTBME 3TAaHOMA Y KPbIC B yCIO-
BUAX NpeaBapuTenbHoro (3a 30 MUH 40 UTparacTpanbHO-
ro BBEEHMUS XMBOTHbLIM 3TaHoNa B TeyeHue 60 cyT) BBe-
neHns B opraHnMam xmBoTHbIM L-NAME, no cpaBHEHUIO
C KOHTPO/IbHOW FPYMNMON XMBOTHbIX, BEET K MEHee Bbl-
pa*KeHHOMY YrHEeTeHH IO npoueccoB geToKcuKkaumu. MNMHC,
ypoBeHb CM B nnasme Kposu U CTK y OMbITHbIX KPbIC
(n = 8), noaBepriumMxcs XPOHUYECKOM anNKoronmMaauuu, rno
CPaBHEHMUIO C XXMBOTHbIMW KOHTPOSIbHOM rPynnbl (BHYTPH-
OpIOLWMHHOE BBEAEHME BOAbI ANS MHBEKLUMU U XPOHUYe-
CKas ankoronusauus) 6biaM Bbilwe Ha 27,1% (p < 0,05),
78,3% (p < 0,05) n 21,2% (p < 0,05) COOTBETCTBEHHO,
a cofepxaHue anbbymMuMHa W O6lLEro 6enKka — HUXKe
Ha 19,3% (p <0,05), n 12,7% (p < 0,05). AKTUBHOCTb ANAT
1 AcAT nnasmbl KPOBU Y KPbIC, MOABEPTLIMNXCH XPOHUYE-
CKOW afIkoronusaumu B ycnoBusix 610Kaabl B OpraHM3me
HMBOTHbLIXNO-CHHTa3bl MO CPABHEHMIO C XXMBOTHbIMU KOHT-
PONbLHOW rpynMbl 6GblIM HUXE COOTBETCTBEHHO Ha 37,5%
(p<0,05n=7)n48,8% (p <0,05, n=7), a cogepkaHue
NO, /NO,” — Ha39,1% (p < 0,05, n = 7).

OG6HapyXeHo, 4TO XpOHMYecKasa 3TaHO/0Bas MHTOK-
CUKauMs y Kpbic (N = 8), npeaBapuTeNbHO MOAYYMBLUMX
L-NAME no cpaBHEHMIO C }KMBOTHbIMU KOHTPOJIbHOWM rPyNbl
NPUBOAWT K YMEHbLUEHWIO KonnyecTBa K B neyeHn Ha
39,2% (p < 0,05), a B nna3me KpoBu Ha 36,0% (p < 0,05).
KoHueHTpauns MIA B neyeHU B 3TUX YCIOBUSAX CHUXKA-
nacb Ha 27,6% (p < 0,05), B nnasme Kposu Ha 50,3%
(p < 0,05). YpoBeHb OLL cHUancs B neYeHu 1 B nnasme
KPOBW COOTBETCTBEHHO Ha 60,5% (p < 0,05) n 36,7%
(p <0,05).

BbisiBneHHble 0CO6EHHOCTU M3MEHEHMW B AETOKCH-
KauMoHHOM dyHKUKMKM nnpoueccax MNOJ1 B neYeHu, a Tak-
e ypoBHS N0§/N0§ — KOHeYHbIX MPOAYKTOB fJerpa-
naummn NO, nNpu XpPOHWYECKOM aNKOro/lbHOW WHTOKCH-
Kauuu B yCNnoBuSX GYHKUMOHaNbHOM HEAOCTaTO4YHOCTH
KK, nann ocHoBaHWA NpeanoioXnTb, YTO akTUBHOCTb KK
onpeaensieT BblparKEHHOCTb MPOLIECCOB AETOKCUKaL MK
W OKCUIATMBHOIO CTpecca Npu XPOHUYECKOW asiKOrosibHOM
MHTOKCHKaLMKW. YunTbiBasi, YTo Kak Aenpeccus KK GACL,,
Tak un yrHeteHne NO-cuHTasbl L-NAME ocnabnsiet rena-
TOTOKCUYECKOE AENCTBME 3TaHONA, @ TaKXKe ero yrHeta-
lollee BAUSHME Ha MpPoOLECChbl AETOKCUKALMKM U aKTUB-
HocTb npoueccoB [OJ1, 6binM OCHOBaHMA NonaraTb, 4TO
npoaykuma KK NO MoxeT umeTb 3HayeHue B peasnu-
3auMKn BAUSIHWA 3TaHOMa Ha MPOLECChl AeTOKCHMKauuu
1 MNOJ1 B neyeHu.

TakMM 06pa30M, BbISiBNE€HHblE HEM3BECTHbIE paHee
0COBEHHOCTU M3MEHEHUSA AETOKCMKaLMM WM MpoLeccoB
MOJ1 B ne4YeHn Npu XPOHUHECKOW aIKoronmsalwmm X1MBoT-
HbIX B YCII0BUSX KaK GYHKLIMOHANbHON HEAOCTaTO4HOCTH
KK, Tak 1 yrHeteHus cuHte3da NO,naloT oCHOBaHUS 3a-
KNIOYUTb, YTO akTMBHOCTb KK M npouecc o6pa3oBaHus
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NO MMeloT BaXKHOe 3Ha4YeHMe B MexaHM3Max U3MEHEHUSA
aKTMBHOCTM MOJT U IETOKCUKALMKU B NEYEHUNPU XPOHU-
4YeCKOMN 3TaHONOBOMUHTOKCUKALIUN.
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