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EFFECT OF POLYPHENOLIC COMPOUNDS YaN-1 AND YaN-2 ON THE ATP-SENSITIVE POTASSIUM
CHANNEL OF HEART MITOCHONDRIA IN EXPERIMENTAL MYOCARDITIS
Annotation

This article studies the effect of diazoimine derivatives of gossypol polyphenols YaN-1 and YaN-2 on the activity of the ATP-
dependent potassium channel (mitoKare channel) of rat heart mitochondria in experimental myocarditis induced by adrenaline.
The activity of the mitoKare channel of the inner mitochondrial membrane was determined by measuring the change in optical
density on a spectrophotometer. Male white outbred rats taken for the experiment were divided into V groups. To induce
myocarditis, rats were injected subcutaneously (per. os) with 0.1% adrenaline solution per 100 g of body weight for 7 days. For
the experiments, rats of group Il with myocarditis were administered polyphenol YaN-1 (20 mg/kg/day), group IV YaN-2 (10
mg/kg/day) and group V flavonoid quercetin (20 mg/kg/day) for 10 days orally. Under the conditions of adrenaline myocarditis,
it was found that the diazamine derivative of gossypol YaN-2 had an activating effect on the activity of the cardiac mitoKarp
channel, which was more active than YaN-1 and quercetin.
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BJIMSTHUE MTOJIA®EHOJAbHBIX COEIUHEHHUM STH-1 U STH-2 HA AT®-3ABUCHAMBbIN KAJTUEBBIA KAHAJI
MUTOXOHJIPUI CEPJALA ITPH SKCHEPUMEHTAJIbHOM MHAOKAPIUTE
AHHOTAIHS

B naHHOU CTaThe M3ydeHO BIMSHHE IMA30MMHUHOMPOM3BOAHBIX roccumoia nonudenonos SIH-1 u SIH-2 Ha aktuBHOCTE ATO-
3aBUCHMOTO KalMeBOro kaHama (MHTOKATo-KaHala) MUTOXOHAPHH cepAlia KpbIc HPH SKCIEPHMEHTAIbHOM MHOKapJHTE,
BBI3BAHHOM aJpEHAIMHOM. AKTHBHOCTh MHTOKATo-KaHama BHYTpeHHeH MeMOpaHbl MUTOXOHAPHH ONPEAeIsuI ITyTeM
OTIPEENICHNS] M3MEHEHHsI ONTHYECKOH INIOTHOCTH Ha crmekTpodoromerpe. CammoB OenbIx OeCTOPOAHBIX KPBIC, B3STHIX LIS
SKCTIepUMEHTa, paszzenund Ha V rpymm. [ WHIYKIMH MHOKapAUTa KpblcaM MOJKOXKHO (Per. 0S) B TeueHne 7 JHEH BBOJMIH
0,1% pactBop axpenanuua Ha 100 r maccel Tena. [t skcnepumMeHToB kpbicaM || rpynmer ¢ MHOKapANTOM BBOAMIN MOIH(EHOI
SIH-1 (20 mr/xr/mens), IV rpynner SIH-2 (10 mr/kr/nens) u V rpymnsl ¢gaaBoHonn keeprervH (20 mr/kr/neHs) B TedeHue 10
JHeil mepopanbHO0. B yCIoBHSAX aIpeHaTMHOBOTO MHOKap/AWTa OBUIO YCTAaHOBJIEHO, YTO JHa3aMHUHOIPOU3BOAHOE TOCCHUIIONA
STH-2 oxa3pIBao aKTHBHpYIOIIee ISHCTBHE HAa aKTHBHOCTh MUTOK ATo-KaHana cepa, kotopoe Obu1o GoJiee akTUBHBIM, yeM SJH-
1 1 kBepueTHH.

KnioueBsie ciioBa: cepaie, MUTOXOHIPUH, MHOKapaAnuT, MUTOK ate-kanan, SIH-1, SIH-2.

EKSPERMENTAL MIOKARDITDA YURAK MITOXONDRIYASINING ATF GA BOG‘LIQ KALIY KANALIGA
YaN-1 VA YaN-2 POLIFENOL BIRIKMALARNING TA’SIRI
Annotatsiya

Ushbu magolada adrenalin bilan chagirilgan eksperimental miokarditda kalamush yurak mitoxondriyasining ATFga bog‘liq kaliy
kanali (mitoKatr-kanal) faolligiga gossipol diazoimino hosilalari YaN-1 va YaN-2 polifenollarining ta’siri o‘rganilgan.
Mitoxondriya ichki membranasining mitoKare-kanali faolligi spektrofotometrda optik zichligi o‘zgarishini qayd etish orgali
aniglangan. Tajriba uchun olingan erkak oq zotsiz kalamushlar V guruhga ajratilgan. Kalamushlarda miokardit chagirish uchun
100 g tana vazniga nisbatan adrenalinning 0,1% eritmasidan 7 kun davomida gorin teri parda ostiga (per. 0s) in’eksiya qilingan.
Ekspermental miokardit chagirilgan 111 guruh kalamushlarga YaN-1 polifenolidan (20 mg/kg/sutka), IV guruhga YaN-2 (10
mg/kg/sutka) va V guruhga kversetin flavonolidan (20 mg/kg/sutka) 10 kun peroral yuborilgan. Adrenalin bilan chaqgirilgan
miokardit sharoitida yurak mitoKarr-kanal faolligiga YaN-2 gossipol diazamino hosilasi aktivlovchi xossasi YaN-1 va
kversetinga nisbatan faol ekanligi aniglandi.

Kalit so‘zlar: yurak, mitoxondriya, miokardit, mitoKatr - kanali, YaN-1, YaN-2.

Kirish. Yurak hujayralarini energiya ta’minotida mitoxondriyalar asosiy vazifa bajaradi. Yurak muskullarini gisqarish va
bo‘shashish jarayonlari amalga oshishida nafaqat kardiomiotsitlarni funksional faolligi balki mitoxondriyalar funksiyasi ham
muhim fiziologik jarayonlarda ishtirok etadi. Ushbu murakkab fiziologik jarayonlarda mitoxondrial kaliy transport tizimining
muhim ishtiroki ilmiy tadqiqotlarda o‘z tasdiqini topib kelmoqda. Mitoxondriyada kaliy ionlari sikli, ion gomeostazida, ularni
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matriksida to‘planishi va membranalararo bo‘shligqa chiqarilishida muhim rol o‘ynaydi. Bundan tashqari kaliy sikli kislorodning
faol shakllari (KFSh) hosil bo‘lishini tartibga solishda va mitoxondrial matriks hajmini boshqarishda ishtirok etadi [1].
Hujayraning funksional faolligi va metabolik jarayonlarni regulyatsiya qilishda mitoxondriyaga bog‘liq omillardan mitoKate-
kanal tadgiqotlarda ko‘p o‘rganib kelinmoqda. Hozirda, mitioxondriya kaliy kanalining biofizik xossalari va ularning fiziologik
ahamiyati yetarli o‘rganilmoqda. Bir qator ilmiy tadgiqotlar shuni ko‘rsatdi-ki gipoksiya sharoitida organizmning adaptatsiya
reaksiyalarining hosil bo‘lishida mitoKare-kanalining muhim regulyatsiyalovchi roli mavjud [2; 3]. Ishemiya sharoitida yurak
mitoKartr-kanali kardiomiotsitlarni kardioproteksiyalashda asosiy vazifasini bajaradi [4; 5]. So‘nggi yigirma yil ichida
mitoxondriyalarda bir nechta K* kanallarining biofizik xossalari o‘rganilgan [6; 7]. Biroq, yurak to‘qimasi kardioproteksiyasida
mitoKartr-kanalining muhim fiziologik ahamiyati mavjudligi ko‘plab tadqiqotchilarni e’tiborini tortib kelmoqda [8; 9]. Turli
patologik jarayonlarda mitoxondriya kaliy kanallari bilan bog‘liq disfunksiyalarni biologik faol moddalar bilan farmakologik
korreksiyalash mumkin. Chunki, o‘simlik moddalari uchun mitoxondriya transport tizimlari nishon sifatida belgilanadi. Mana
shunday biofaol moddalardan biri bu polifenolllar hisoblanadi. Hozirda, polifenol birikmalardan tibbiyot amaliyotida
antioksidant, antigipoksant, virusga qarshi, antibakterial va boshqa ko‘plab xossalari bilan farmakologik agentlar qatorida
foydalaniladi [10]. Bugungi kunga kelib, mitoKarr-kanali aktivatori yoki ingibitori vazifasini bajaradigan ko‘plab farmakologik
vositalar aniglangan. Lekin, adrenalin bilan chagirilgan eksperimental miokardit modelida biologik faol birikmalardan goosipol
diazamino hosilalari YaN-1 va YaN-2 polifenollari va kversetin flavonolining yurak mitoKarr-kanaliga ta’siri in vivo sharoitida
o‘rganilmagan.

Ishning magsadi. Adrenalin bilan chagirilgan eksperimental miokardit modelida kalamush yurak mitoKare-kanali
faolligiga gossipol diazoimino hosilalari YaN-1 va YaN-2 polifenollarining ta’sirini kversetin flavonoli bilan in vivo sharoitida
qiyosiy o‘rganishdan iborat.

Tadgiqot usullari va materiallari. Tajribalar zotsiz oq vazni 180-200 g bo‘lgan erkak kalamushlarda in vivo sharoitlarida
olib borildi. Tajriba guruhi hayvonlari V guruhga ajratildi: I guruh nazorat (sog‘lom), II guruh tajriba (eksperimental miokardit),
Il guruh tajriba (eksperimental miokardit + YaN-1), IV guruh tajriba (eksperimental miokardit + YaN-2) va V guruh tajriba
(eksperimental miokardit + kversetin). Kalamushlarda eksperimental miokardit modelini hosil gilish uchun I1, 111, IV va V guruh
tajriba hayvonlarning tana vazniga nisbatan 0,1 mg/100 g adrenalinning 0,1% eritmasidan qorin teri ostiga 7 kun mobaynida
yuborildi. Eksperimental miokardit chaqirilgan kalamushlarni yurak funksiyasida bo‘ladigan patofiziologik o‘zgarishlarni
aniqlash uchun elektrokardiogramma qilindi. Tajriba hayvonlarida eksperimental miokardit hosil bo‘lganligiga ishonch hosil
gilingandan keyin, ularning Il guruhiga YaN-1 polifenolidan 20 mg/kg, IV guruhga YaN-2 polifenolidan 10 mg/kg va V
guruhga kversetin flavonolidan 20 mg/kg dozada 10 kun davomida peroral yuborildi. Shundan so‘ng, tajriba hayvonlarini yana
elektrokardiogramma gqilindi. Ularning kardiogrammasida tiklanish jarayoni kuzatilganligi aniqlangandan so‘ng, kalamush yurak
to‘qimasidan mitoxondriyalari differensial sentrifugalash usuli yordamida ajratildi [11]. Mitoxondriya membranasining
o‘tkazuvchanligini aniglash uchun quyidagi inkubatsiya muhitidan foydlanildi: 125 mM KCI, 10 mM Hepes, 5 mM suksinat, 1
mM MgClz, 2,5 mM K2HPOQOg4, 2,5 mM KH2PO4, 0,005 mM rotenon va 0,001 mM oligomitsin, pH 7,4 [12]. Muhitdagi ogsil
miqdori 0,3 mg/ml bo‘lganda mitoxondriyalarning bo‘kish tezligi aniglandi. Yurak mitoKarr-kanali 3 ml yacheykalarda V-5000
spektrofotometrda 540 nm to‘lqin uzunligida optik zichlikning o‘zgarishini gayd etish orgali aniglandi. Olingan natijalarni
statistik gayta ishlash va rasmlarni chizish OriginPro 8.6 (Microsoft, USA) kompyuter dasturi yordamida amalga oshirildi. Bunda
P<0,05 va P<0,01; giymatlar statistik ishonchlilikni ifodalaydi.

Olingan natijalar va ularning tahlili. Yurak mitoKarr-kanal faolligi inkubatsiya muhitida 200 mkM ATF mavjud
sharoitda olib borildi. Yurak mitoKarr-kanalning ATF bilan ingibirlanishi sharoitida polifenol moddaning ta’siri tadqiq qilindi. |
guruh intakt hayvonlarida inkubatsiya muhitida ATF mavjud bo‘lmagan sharoitda kalamush yurak mitoKatr-kanal faolligi 100%
deb baholandi va muhitga 200 mkM ATF qo‘shilganida | guruh nazorat hayvonlarida mitoKarr-kanal faolligi 71,5 %
ingibirlangan holatga o‘tganligi aniqlandi. Eksperimental miokardit chagirilgan 1l guruh hayvonlarda yurak mitoKare-kanal
faolligi 1 guruh nazoratga nisbatan 24,6% ingibirlanganligi aniglandi. Demak, adrenalinning 0,1 ml 0,1% eritmasini
kalamushlarga 7 kun mobaynida yuborilishi ularning yurak mitoKare-kanal faolligiga ingibirlovchi ta’sir ko‘rsatdi (1-rasm).
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1-rasm. Ekspermental miokarditda yurak mitoxondriyasi ATF ga bog‘liq kaliy kanaliga YaN-1, YaN-2 polifenollari va kversetin
flavonolining ta’siri (spektrofotometrdagi ko‘rinishi).

Eksperimental miokardit chagirilgan 1l guruh kalamushlarga gossipol diazoimino hosilasi YaN -1 polifenolidan 20

mg/kg 10 kun davomida farmakoterapiya gilinganida, Il guruh tajriba (eksperimental miokardit) hayvonlariga nisbatan
mitoKatr-kanal 22,3% faollanishi aniglandi. Eksperimental miokardit chagirilgan IV guruh kalamushlarga gossipol diazoimino
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hosilasining YaN -2 polifenoli 10 mg/kg 10 kun davomida farmakoterapiya gilinganida Il guruh hayvonlari ko‘rsatkichiga
nisbatan yurak mitoKartr-kanali 73,4% faollanishi aniglandi. V guruh kalamushlarga kversetin flavonoli 20 mg/kg migdorda 10
kun davomida farmakoterapiya gilinganida Il guruh eksperimental miokardit hayvonlarga nisbatan yurak mitoKarr-kanali 57,1%
faollanishi aniglandi (2-rasm).
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2-rasm. Ekspermental miokarditda yurak mitoxondriyasi ATF ga bog‘liq kaliy kanaliga YaN-1, YaN-2 polifenollari va kversetin
flavonolining ta’siri (*P<0,05; **P<0,01; n=5).

Xulosalar. Olingan natijalardan ma’lum bo‘ldiki, tanlab olingan gossipol diazoimino hosilalari YaN-1, YaN-2
polifenollari va kversetin flavonoli miokardit sharoitida kalamushlarni yurak mitoxondriyalardagi Kare-kanalni faollashtirdi.
Ushbu moddalar mitoxondriyalarni gisman depolyarizatsiyasiga sabab bo‘lishi mumkin. Istigbolda gossipol diazoimino hosilalari
YaN-1 va YaN-2 polifenollarini yurak kardiomiotsit hujayralariga kardioprotektor vosita sifatida farmakologiyasini yanada
chuqurroq o‘rganishni taqozo etadi. Yuqorida keltirilgan ma’lumotlardan kelib chiqib, miokardit sharoitida yurak mitoKare-
kanal faolligiga YaN-2 gossipol diazamino hosilasi faollovchi xossasi YaN-1 va kversetinga nisbatan faol ekanligi aniglandi.
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