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v" Rezyume

Qandli diabet ko‘p funksiyali kasallik bo’lib, zamonaviy jamiyatdagi eng keng tarqalgan
patologiyalardan biridir. Dunyoda gandli diabet bilan kasallanish tez sur‘atlar bilan o°‘sib
borayotganini hisobga olib, metabolik jarayonlarda ganday amfibolik yo‘llar paydo bo'lishini
tushunish asosida ushbu patologiya targalishining oldini olish choralarini ishlab chigish muhim
vazifalardan biri hisoblanadi. Hozirgi vagtda gandli diabet kasalligini o'rganish ko'plab
yo‘nalishlarda olib borilmogda. Bugungi kunga gadar, gandli diabetda energiya almashinuvining
buzilishi bo‘yicha ko‘p migdorda turli xil ma‘lumotlar to'plangan. Ushbu ishlarda energiya ishlab
chigaruvchi apparatdagi siljishlar chuqurligi metabolik kasalliklarning og‘irligi bilan bog“ligligini
ko ‘rsatadi, bu energiya almashinuvi va metabolik kasalliklar o‘rtasidagi alogani bildiradi.

Kalit so’zlar. PUS (past urekemik sezgirlik), YUS (yuqori urekemik sezgirlik), EYK
(eterifikatsiyalanmagan yog’ kislotalar), ZPLP (Zichligi past lipoprotein), ZYLP (Zichligi yuqori
lipoprotein), UKS (uch karbon kislota sikli), SDG (suksinat degidrogenaza).

BUOXNUMHNYECKASA XAPAKTEPUCTHUKA AJINIOKCAHOBOI'O IUABETA Y
IKCHHEPUMEHTAJIBHBIX JKNBOTHBIX

U.F.Illykypos https://orcid.org/0009-0008-6401-7799
111.4 Illepos https://orcid.org/0000-0002-3071-8107
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v’ Pestome

Caxapuovii  Ouadem — MHOZOQYHKUUOHAbHOE 3a0oneganue U OOHA U3  CAMBIX
PACRPOCMPAHEHHBIX RNAMOIOZUIL 68 COBPEMEHHOM o0ujecmee. Yuumovieaa cmpemMumenbHo
pacmyuiyio 3a001€6aemMocmy CaxapHvlmM OUAdEemom 6 mupe, 0OHOU U3 GANCHBIX 3A0ay AGIAEHICA
paspadomka mep no nPe0omepauieHUI0 PACRPOCMPAHEHUA IM Ol RAM 01021 HA OCHO8E HOHUMAHUA
mozo, Kakue amgubdonuueckue nymu 603HUKaOm 6 memaodoruueckux npoyeccax. B nacmosaujee
epems uzyuenue caxapuozo ouadema eedemca no muozum Hanpaenenuam. K nacmosawiemy epemenu
coopano 6o1vbuLI0e KOIUYECHE0 PA3NIUYHBIX OGHHBIX 0 HADYUWEHUU IHEPZEMUYECK020 00MeHa npu
caxapnuom ouabeme. Imu Uccie006aHUA NOKA3LIBAION, YMO 2JIYOUHA U3MEHEHUTI IHEP2EMUUECKO20
ANNApama céA3aAHA ¢ MANHCECHMbI0 MEMADOIUYECKUX 3a001e8aNUll, UM O YKA3bIEAEH HA C8A3b MEHCOY
IHepzemuYecKumM 0OMEeHOM U MemadoaudecKumu 3a001e6anuamu.

Kniouegvie cnoea. PUS (nuskan ypukemuueckas uyecmeumenvnocms), YUS (evicokasn
ypukemuueckana wyecmeumenvnocms), EYK (neamepugpuuupoeannvie scupuvie kuciomst), ZPLP
(unonpomeunvl nuzkou naomuocmu), ZYLP (nunonpomeunwt evicoxoii nnomnocmu), UKS (yuxn
mpukapoonoevix kuciom), SDG (cykyunamoezuopozenasa).
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v Resume

Diabetes is a multifunctional disease and one of the most common pathologies in modern society.
Taking into account the rapidly increasing incidence of diabetes in the world, it is one of the important
tasks to develop measures to prevent the spread of this pathology based on the understanding of what
amphibolic pathways appear in metabolic processes. Currently, the study of diabetes mellitus is being
conducted in many directions. To date, a large number of different data have been collected on the
disturbance of energy metabolism in diabetes. These studies show that the depth of changes in the
energy-producing apparatus is related to the severity of metabolic diseases, indicating a link between
energy metabolism and metabolic diseases.

Key words. PUS (low uricemic sensitivity), YUS (high uricemic sensitivity), EYK (non-esterified
fatty acids), ZPLP (low-density lipoprotein), ZYLP (high-density lipoprotein), UKS (tricarbonic acid
cycle), SDG (succinate dehydrogenase).

Dolzarbligi

E ksperimental modellar turli dorilarning, shu jumladan antidiabetiklarning ta‘sir gilish mexanizmini

tushunish uchun ishlatiladi. Qandli diabetning modelini yaratish uchun bir gator usullardan
foydalanish mumkin:

— oshgozon osti bezini olib tashlash (to'liq yoki gisman);

— gonda glyukoza kontsentratsiyasini oshiruvchi gormonal dori-darmonlarni uzog muddatli
qo'llash;

— fagat Langergans orolchalarining ichki hujayralariga ta'sir giluvchi kimyoviy vositalarni
Kiritish.

Bizning tajribalarimizda alloksan yordamida kimyoviy model ishlatilgan, uning ta'sir gilish
mexanizmi Langergans orolchalarining B-hujayralarini faoliyatini pasaytishdir. Ushbu bosgichning
magsadi alloksanning patogenez asosiy bo'g'inlari bilan bog'lig ta'sirini o'rganish edi.

1-jadval. Kalamushlarda siydik va glyukozuriyaning kunlik migdorining o‘zgarishi
alloksanga har xil sezuvchanlik bilan (Me (Q1/Q3))

N

710

Hayvonlarning alloksanga sezuvchanligiga
150 mg/kg dozada garab tagsimlanishi
Indeks Namuna alloksan
(n=10) |kiritilgandan keyingi
kunlar PUS (n = 12) YUS (n =18)
12.08 (9.50/15.00) 32.01 (26.50/39.30)
Diurez 101 20.33 (14.00/23.00)| 43,15 (36,20/46,50)
mm/kun
14 16.00 (11.00/22.00) 65,54 (59,40/71,20)
Glvukozuriva 1 1,22 (0,80/1,50) 0,18 (0,10/0,30)
yg,kun Y% 10,002+0,001 7 2,33 (2,10/2,90) 3,59 (2,80/4,20)
14 0,08 (0,04/1,10) 5,37 (3,90/7,00)
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Ushbu bosgichda 40 ta kalamush ishlatildi. Hayvonlarning bir gismidan (10 ta kalamush) nazorat
guruhi tuzildi, golgan hayvonlar (n = 30) bir marta qorin bo‘shlig‘iga 150 mg/kg dozada alloksan
kiritildi. Kasallikning rivojlanishi glyukozuriya (1-jadval), shuningdek, vazn yo'gotish va gonda
glyukoza miqdori bilan aniglandi. Siydik hajmi va glyukozuriya miqgdorini baholash uchun har bir
kalamushdan namuna olish, alohida siydik goplari yordamida amalga oshirildi.

Qon zardobidagi biokimyoviy o'zgarishlar tajribaning 14-kunida o'rganildi. Uglevod almashinuvi
ko'rsatkichlari aniq sezilarli siljishlarni ko'rsatdi. Qondagi glyukoza darajasi PUS bilan tajriba guruhida
alloksanga 46% ga, YUS bilan kalamushlarda esa nazorat guruhiga nisbatan 54,1% ga oshdi.
Glikogemoglobin miqgdori ikkala guruhda ham sezilarli darajada yugori bo'lib chiqdi, ammo YUS
bo'lgan guruhda uning migdori PUS bo'lgan guruhga garaganda 1,6 baravar yuqori bo’ldi.

Alloksan ta'sirida lipidlar almashinuvining miqdori ham o'zgardi. Qon plazmasidagi umumiy
xolesterin migdori PUS bo'lgan kalamushlarda 9% ga va YUS bo‘lganlarga 25% ga, triglitseridlar - 58
va 41% ga (mos ravishda), PUS va YUS bo'lgan kalamushlarda ZPLP mos ravishda 2 va 3 baravar va
ZYLP - mos ravishda 1,2 va 1,3 marta oshdi. Ikkala guruhdagi umumiy EYK tarkibi nazorat guruhiga
garaganda ikki baravar yugori bo’lib chiqdi (2-jadval).

2-jadval. Alloksanga sezgirligi har xil bo‘lgan kalamushlar zardobida lipidlar
almashinuvidagi o'zgarishlar (Me (Q1/Q3))

Alloksan inyeksiyasidan keyin kalamushlar
. . Namuna
Ko'rsatkichlar (n = 10)
PUS (n =12) YUS (n =18)
Xolestorol 2.12 2,33 2,81
mmol/I (1,90/2,30) (2.10/3.50) (1,80/3,30)
TG mmol/l 1,12 (0,80/2,00) 1,77 (1,30/3,00) 1,58 (1,20/2,80)
ZPLP (%) 1,34 (1,10/2,00) 2,67 (1,80/3,70) 3,64 (1,80/5,10)
ZYLP (%) 1,19 (0,80/2,10) 1,39 (1,10/2,80) 1,52 (1,30/3,40)
EYK 0,87 1,79 1,91
mmol/I (0,50/1,40) (1,20/3,30) (1.00/4.20)

Metabolik jarayonlarning har ganday qayta tashkil etilishi mitoxondriya va mitoxondriyal
membranalarda joylashgan fermentlardagi nugsonlar bilan bog'liq bo‘lishi mumkin. Bu mulohazalardan
kelib chiggan holda, mitoxondrial fermentlarni o‘rganish alohida o‘rin tutadi. Elektron tashish
zanjirining ikkinchi ogsil kompleksi bo‘lgan SDG hujayrani energiya bilan ta‘minlash jarayonida asosiy
bo‘gin bo‘lib goladi. Bir vaqtning o‘zida trikarbon kislota siklida va ubixinon yordamida elektron
uzatish zanjirida ishtirok etishi bu fermentni ahamiyatini belgilaydi. Zamonaviy adabiyotda gandli
diabet rivojlanishida SDG ning hujayra bioenergetikasini o'zgartirishdagi rolini o'rganishga
bag‘ishlangan juda kam ishlar mavjud.

Energiyaga bog‘lig jarayonlarni amalga oshirish uchun erkin energiya ATF tomonidan ta‘minlanadi.
ATF hosil bo'lishi asosan nafas olish zanjirining ishlashi tufayli sodir bo'ladi.

Tadgigotlarimiz natijalari shuni ko‘rsatdiki, jigarda PUS bo‘lgan kalamushlarda suksinat
degidrogenaza faolligi nazorat guruhining ko’satkichlari bilan solishtirganda 0,49 nmol/mg
proteingacha, YUS bo'lgan kalamushlarda esa 0,77 nmol/mg proteingacha oshgan, nazorat
kalamushlarda esa migdor - 0,4 nmol/mg proteinni tashkil giladi. Sichgonlarning jigarida ferment
faolligining bunday o°sishi gepatositlarda hujayra metabolizmini moslashtirish uchun UKS faoliyatining
tezlashishini ko‘rsatish mumkin. Jigar to‘gimalari bilan solishtirganda, oshqozon osti bezida SDG
faolligining past darajada bo“lishini ko‘rsatdi, bu Langergans B-hujayralarining nobud bo'lishi natijasida
Krebs sikli intensivligining pasayishi bilan tavsiflanishi mumkin (nazoratda - 0,61 nmol/mg ogsil, PUS
bo'lgan kalamushlarda - 0,49 nmol/mg protein va YUS bo‘lganiga - 0,14 nmol/mg protein).
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1-rasm. Turli urekemik sezgirligi bo'lgan hayvonlarda SDG faolligi

Olingan natijalarga ko'ra, jigar va oshqozon osti bezidagi energiya beruvchi jarayonlar o‘rtasida
o'zaro munosabatlar yuzaga keladi, bu hujayraning energiya potentsialini oshiradigan katabolik
jarayonlarning kuchayishini ko‘rsatadi, bu butun organizmning adaptiv reaktsiyasini amalga oshirish
uchun zarurdir. Ehtimol, bu organizm ATF kontsentratsiyasi oshgozon osti bezi hujayralarida
insulinning chiqarilishini tartibga solishga qodir ekanligi bilan bog‘lig (1-rasm). Oksidlanishli
fosforillanish jarayoni buzilgan pankreatik hujayralar yugori migdorda ATF kontsentratsiyasini yarata
olmaydi. Buning ogibati insulin ishlab chigarish jarayonining buzilishi va diabetning rivojlanishiga olib
keladi.
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