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Annotatsiya: Bugungi kunda to’rt xlorli uglerod, tetraxlormetan (CCl4)
kalamushlarda jigar sirrozi (JS) va jigar ensefalopatiyasini (JE) modellashtirish uchun
ishlatiladi. Birog, bu usulning ba'zi cheklovlari bor, ya'ni laboratoriya hayvonlarining
yugori o'lim darajasi yoki JS hosil bo'lishining uzog davom etishi. Shuningdek, JE
tashxisi 0zig-ovqat shartli refleksini o'rganish asosida qo'yildi, bu fagat hayvonlarning
harakatlanish faolligini baholashga imkon berdi, ammo ularning fikrlash va eslab
golish qgobiliyatini emas.

Gepatit va jigar sirrozi bilan og'rigan kalamushlarda JE ni modellashtirish
yaxshilandi. Adabiyot ma'lumotlarini va dozalarni tanlashni hisobga olgan holda,
kalamushlarda JE ni optimal simulyatsiya gilish uchun gorin bo'shlig'iga haftasiga to'rt
marta 4 hafta davomida 1 ml/kg CCl4 ning 15% eritmasini zaytun moyida yuborish
taklif gilindi. JE ning rivojlanishi, ya'ni hayvonlarning yodlash, o'rganish va fikrlash
gobiliyati T shaklidagi labirintda ozig-ovgat shartli refleksini shakllantirish orgali
o'rganildi.

Ozig-ovqgat shartli refleksini shakllantirishning buzilishi CCI4 bilan oldindan
ishlov berilgan kalamushlarda eslab golish va fikrlashning yo'qligini ko'rsatdi. Biz JS
va JE ni modellashtirish sxemasini JS rivojlanish vaqtining gisqgarishi va CCIl4 ning
toksik ta'siri natijasida hayvonlar o'limining kamayishi bilan yangiladik. JE
diagnostikasini  yaxshilash kalamushlarda ozig-ovgat bilan bog'liq refleksni
shakllantirish metodologiyasidan foydalanish orgali amalga oshirildi. Ushbu usul JE
modellashtirish uchun asosiy usul sifatida tavsiya etilishi mumkin va ushbu kasallikni
davolashning yangi strategiyalarini o'rganish uchun ishlatilishi mumkin.
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AHHOTAIUA: B  Hacrosmee  BpeMsT  YETBIPEXXJIOPUCTBIM  YIJIEPOJ,
terpaxsiopmeran (CCl4) ucnonbs3yercs s MoaeaupoBanus ruppo3a nedenu (LI1) u
sanedanonatun nedenu (OII) y kpeic.OmgHAKO 3TOT CMOCOO HMMEET HEKOTOPHIE
OrpaHMYCHHA, a4 HMMCHHO BBICOKYIO CMCPTHOCTH Ha60paTOpHBIX KUBOTHBIX WJIHU
BBICOKYIO MPOIOHKUTENbHOCTh oOpa3zoBanus L{I1. Takxe ObuI caenan cxeMaTudecKuit
muarHo3 Ol npu u3ydeHUM MHIIEBOrO0 OOYCIOBIEHHOTO pediekca, KOTOPBIM
IIO3BOJIMJI OLCHUTL TOJBKO JABUI'daTCIbHYIO AKTHBHOCTH JKHMBOTHBIX, HO HC HX
CHOCOOHOCTH AyMaThb U IIOMHUTD.

beuno ynyumeno mogenupoBanue D11 y KpbIC ¢ renaTUTOM U LIUPPO30M IEUEHHU.
YuureiBas JIUTCPATYPHLIC NAHHBIC U BLI60p A03, IJIs1 OIITUMAJIBHOI'O MOJACIINPOBAHUA
DIl y KkpbIC OBUIO MPEATIOKEHO BHYTpUOpIomKMHHOE BBeAeHue 1 mu/kr 15% pactBopa
CCl4 B ouBKOBOM Maciie 4eThIpe paza B HelleNo B TeueHue 4 Henenb. Pazsutue DI,
a UMEHHO CIIOCOOHOCTH JKMBOTHBIX K 3aIlIOMHNHAHUIO, 06}7‘{6HI/I}0 U MBIIJICHUIO,
M3yJaJIoCch MyTeM (HOPMUPOBAHMS THUIIEBOrO oOycioBieHHOro pedaekca B T-
o0pa3HOM JTabUpUHTE.

Hapymienue obpazoBanust peduiekca, 00yCIOBICHHOTO MUIIEBBIMU MPOTYKTAMH,
IMoKa3aJI0 OTCYTCTBUC 3allOMWHAHWA W MbLIIUJICHUA Y KpPBIC, HNPCABAPHUTCIIbBHO
oopaborannubix CCl4. AxryamusupoBana cxema wmomenupoBanust LIT u DI mo
YMCHBIICHUIO BPEMCHU Pa3BUTHA HH U CHHMIKCHHUIO CMCPTHOCTHU JKHWBOTHBIX B
pesyibrare Tokcuueckoro aerictBusi CCl4. Vnyumiennas nuarnoctuka DI1 Oblia
JOCTUTHYTA C UCIOJIb30BaHUEM METOA0JOTHH (hOPMUPOBAHUS MHUIIIEBOTO pediekca y
KpbIC. OJTOT METOJ MOXET OBbITh PEKOMEHJOBAaH B KadeCTBE OCHOBBI IS
MOJCIUPOBAHHA OI1 u MoXeT OBITH MCIIOIBL30BaH AJIs1 U3YUYCHUSI HOBBIX CTpaTeI‘I/Iﬁ
JIEYEHHMS ITOTO 3a00ICBaHUS.

KmioueBbie ciaoBa: CCl4, muppo3 medeHw, medeHouHas dHiedaaonaTus,
MUIIEBON YCIOBHBIN pediekc.

Abstract: Today CCI4 is used for modeling of LC and HE in rats. However, this
method has some limitations namely high mortality of lab animals or high duration of
LC formation. Also diag- nosis of HE was made on the study of the food conditioned
reflex that allowed to evaluate on- ly locomotor activity of animals but not their ability
to think and remember.

The modeling of HE in rats with hepatitis and liver cirrhosis was improved.
Considering the literature data and selecting doses, intraperitoneally administration of
1 ml/kg 15% solu- tion of CCI4 in olive oil four times a week for 4 weeks has been
suggested for optimal simula- tion of HE in rats. The development of HE, namely the
ability of animals to memorization, learning and thinking was studied by the formation
of a food conditioned reflex in the T- shaped maze.
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The impairment of food conditioned reflex formation has showed lack of
remembering and thinking in rats pretreated with CCl4. We have updated the scheme
of modeling LC and HE by the decrease of time of the LC development and the
reduction of animal mortality as result of toxic action by CCI4. The improved diagnosis
of HE was achieved by using the methodology of forming a food conditioned reflex in
rats. This method can be recommended as a basic for HE modeling and can be used for
study new treatment strategies of this disease.

Keywords: CCI4, liver cirrhosis, hepatic encephalopathy, food conditioned
reflex.

Kirish

Gastroenterologiyadagi giyin muammolardan biri jigar sirrozi (JS) va jigar
ensefalopatiyasini (JE) uning xavfli asoratlaridan biri sifatida davolashdir [4,5]. JE
sirrozli bemorlarning taxminan 50-80% ga ta'sir giladigan tez-tez uchraydigan
kasallikdir [6,7]. JE jigar kasalligining borishini murakkablashtiradigan murakkab,
gaytariladigan neyropsixiatrik sindromdir. Yaginda jigarni o'rganish bo'yicha Yevropa
va Amerika assotsiatsiyalari tomonidan birgalikda nashr etilgan ko'rsatmalarda JE
"Jigar yetishmovchiligi yoki portal tizimli shuntlash natijasida kelib chigadigan miya
disfunktsiyasi" deb ta'riflangan [1]. Sindrom ming yillar oldin aniglangan bo'lsa-da,
aniqg patogenez va tashxis yetarlicha tushunarli emas [2].

Patogenez miyaning ham neyrokimyoviy, ham neyrofiziologik kasalliklari bilan
bog'lig deb hisoblanadi. Asosan gaytariladigan tabiat metabolik sababni ko'rsatadi[2].
Bu patologiya miya to'gimalarining progressiv distrofiyasi bilan bog'liq va
bemorlarning nogironligiga olib kelishi mumkin [3,4]. Tadgiqotchilar o'rtasida JE
go'shimcha tekshiruvlar va ehtimol skrining va davolanishni talab gilishi hagidagi
kelishuvga garamay, holatni tashxislash va kuzatish uchun eng magbul vositalar
borasida kelishuv kam. Bu minimal JE targalishi bo'yicha tadgigotlar o'rtasidagi
tafovutda muhim rol o'ynaydi, kotirovka gilingan targalish ishlatilgan testlar soni,
ushbu testlarning talgini va o'rganilgan populyatsiyalarga garab 27% dan 75% gacha
o'zgarib turadi. Ba'zi tadgiqotlarda fagat bitta psixometrik test ishlatilgan,boshga
tadqiqotlarda esa 26 tagacha test ishlatilgan. Ikkinchi holatda, charchogni oldini olish
uchun testlarni 2 kunga tagsimlash kerak edi [2,7]. JE kognitiv, samarali/hissiy, xulq-
atvor va bioregulyatsion sohalarga ta'sir giladi. Har bir keng soha turli komponentlarga
bo'linishi mumkin.

Masalan, bilish psixomotor tezlikni, vizual amaliyotni, diggatni, konsentratsiyani
va ong darajasini baholashni o'z ichiga olishi mumkin. Bemorlarda anig yoki klinik
jihatdan ko'rinadigan JE ehtiyotkorlik va batafsil neyropsixiatrik tekshiruv va
anamnestik so'rov orqgali chigarib tashlanishi kerak. Kognitiv va motor funktsiyalariga,
kundalik hayot faoliyatini bajarish qobiliyatiga va uyqu-uyg'onish siklining
anomaliyalariga alohida e'tibor garatish kerak [2]. Shuning uchun JE diagnostikasi va
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patogenezi mexanizmlarini hamda davolashning mumkin bo'lgan strategiyalarini
o'rganish butun dunyo olimlarining dolzarb masalasidir. Bugungi kunda CCl4
kalamushlarda JS va JE ni modellashtirish uchun ishlatiladi. Birog, bu usulning ba'zi
cheklovlari mavjud, ya'ni laboratoriya hayvonlarining yugori o'lim darajasi yoki JS
shakllanishining yuqori davomiyligi [8]. Shuningdek, JE tashxisi hayvonlarning fagat
harakatlanish faolligini baholashga imkon beradigan, ammo fikrlash va eslab golish
gobiliyatini baholashga imkon bermaydigan ozig-ovqat shartli refleksini o'rganish
asosida go'yildi. Shuning uchun tadgigotning magsadi JE modellashtirish va tashxisini
optimallashtirish edi. Gepatit va jigar sirrozi bilan og'rigan kalamushlarda JE
modellashtirish yaxshilandi. Adabiyot ma'lumotlarini va dozalarni tanlashni hisobga
olgan holda, kalamushlarda JE ni optimal simulyatsiya gilish uchun gorin bo'shlig'iga
haftasiga to'rt marta 1 ml/kg CCI4 ning 15% eritmasini 4 hafta davomida zaytun
moyida yuborish taklif gilindi.

JE ning rivojlanishi, ya'ni hayvonlarning yodlash, o'rganish va fikrlash gobiliyati
T shaklidagi labirintda ozig-ovgat shartli refleksini shakllantirish orgali o'rganildi. 14
ta kalamush ikki guruhga bo'lindi: 1 - butun kalamushlar va 2 - CCI4 bilan oldindan
ishlov berilgan kalamushlar. Ovqatning joylashuvini eslab qolish natijasida
hayvonlarni labirintdagi ozig-ovgat mustahkamlash joyiga olib borish vagtining
gisqarish dinamikasi 14 kun ichida taxmin gilinadi. Bu usulning ba'zi cheklovlari bor,
ya'ni laboratoriya hayvonlarining yugori o'lim darajasi yoki JS hosil bo'lishining yuqori
davomiyligi [8]. Shuningdek, JE tashxisi ozig-ovgat bilan bog'liq shartli refleksni
o'rganish asosida go'yildi, bu fagat hayvonlarning harakatlanish faolligini baholashga
imkon berdi, ammo ularning fikrlash va eslab qgolish gobiliyatini emas.

Ozig-ovqat bilan shartli refleksli tadgigotning birinchi kunida butun kalamushlar
ovqatga 157+47 soniyada yetib borishi aniqlandi (1-rasm). Aksincha, CCIl4
kalamushlarning ovgatga yetib borish vaqti 2,1 baravar (p<0,05) ko'proq bo'ldi, bu esa
bu hayvonlarning kamroq faolligi va sustligini ko'rsatadi. Keyingi 7 kun ichida butun
guruhda ham, CCI4 bilan oldindan ishlov berilgan guruhda ham T shaklidagi labirintda
ovqgatga yetib borish vagtida hech ganday o'zgarish bo'lmadi. 7-kundan boshlab biz
butun kalamushlar tomonidan ovgatni topishning bargaror tezlashishini ko'rsatdik.
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Ovqatlanishdan

oldingi vaqt, soniya

Kynmap
-o—kasallanmagan kalamushlar -+~ jigar ensefalopatiyasi

1-rasm. CCl4 tomonidan go'zg'atilgan sirroz va butun kalamushlarda ozig-ovqgat
bilan bog'lig refleks rivojlanishidan oldin ozig-ovgat mukofotidan oldingi vaqt.

Birog, CCIl4 in'ektsiyasini olgan hayvonlar guruhida tezrog ozig-ovgatni
kuchaytirish hagida ro'yxatdan o'tgan ma'lumotlar yo'q edi. Bundan tashgari, butun
kalamushlar guruhida biz tajribaning birinchi kuni bilan solishtirganda ozig-ovgatni
topish vaqgtining 92% ga (p<0,05) kamayganini anigladik (1-rasm). Bunday
o'zgarishlar CCIl4 guruhi uchun aniq emas edi: biz T shaklidagi labirintda CCl4
kalamushlarining ozig-ovgatga yetib borish vaqti boshida va 14-kunida tajriba o'rtasida
sezilarli fargni topmadik. Shunday qilib, biz CCl4 guruhida ozig-ovgatni topish vaqti
T shaklidagi labirintda tadgigotning 14-kunida butun guruhga qaraganda 21,4
(p<0,001) ko'proq ekanligini anigladik. Ozig-ovgat bilan shartli refleks
shakllanishining buzilishi CCI4 bilan oldindan davolangan kalamushlarda eslash va
fikrlashning yo'qligini ko'rsatdi. Bu jigar patologiyasining rivojlanishini va JE
rivojlanishi bilan birga miya to'gimalarining distrofiyasining rivojlanishini tasdiglaydi.

Xulosa: gilib aytganda, biz JS va JE ni modellashtirish sxemasini JS rivojlanish
vaqtini gisgartirish va CCI4 ning toksik ta'siri natijasida hayvonlar o'limini kamaytirish
orgali yangiladik. JE diagnostikasini yaxshilash kalamushlarda ozig-ovgat shartli
refleksini shakllantirish metodologiyasidan foydalanish orgali amalga oshirildi. Ushbu
usul JE modellashtirish uchun asosiy usul sifatida tavsiya etilishi mumkin va ushbu
kasallikni davolashning yangi strategiyalarini o'rganish uchun ishlatilishi mumekin.
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