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Annotatsiya. Ushbu magolada metabolik sindromga (MS) chalingan
bemorlarda ko‘z tomirlari endoteliysida yuzaga keladigan patologik o‘zgarishlarni
baholashda biokimyoviy markerlarning ahamiyati o‘rganildi. Tadqiqotga 12 nafar MS
tashxisi qo‘yilgan bemor jalb qilindi. Bemorlarning qon zardobida azot oksidi (NO),
endotelin-1, VCAM-1, ICAM-1 va E-selectin darajalari aniglandi hamda
oftalmoskopiya orqali ko‘z tomirlaridagi mikroangiopatik o‘zgarishlar baholandi.
Natijalar NO darajasining pasayishi va boshga markerlarning oshishi endotelial
disfunktsiyaning kuchayganini ko‘rsatdi. Bu holat mikrosirkulyatsiyaning buzilishi,
ko‘z tomirlari devorlarining yallig‘lanishi va o‘tkazuvchanligining ortishi bilan bog‘liq
ekanligi aniglandi. Biokimyoviy markerlar MSda ko‘z mikrotomirlari holatini
baholashda muhim diagnostik vosita sifatida taklif gilinadi.

Kalit so‘zlar: Metabolik sindrom, endotelial disfunktsiya, azot oksidi,
endotelin-1, ICAM-1, VCAM-1, E-selectin, mikroangiopatiya, ko‘z tomirlari,
biokimyoviy markerlar, oftalmoskopiya.

AHHoTaumsi. B 1anHo# craTtbe Obla M3ydeHa pojib OMOXMMUYCCKHX MapKEPOB
B OIICHKE MATOJOTMUYECKUX W3MEHEHUN JHAO0TENUsS COCY/AOB IJla3a y MalUEHTOB C
Metabonudyeckum curapomoM (MC). B uccnenoBanue ObutH BKIIOYEHBI 12 MaliMeHTOB
¢ auarHo3oM MC. B ChIBOpOTKE KpOBU OOJIBHBIX OMPEACIISIA YPOBHU OKCHJIa a30Ta
(NO), sumorenuna-1, VCAM-1, ICAM-1 u E-cenekThHa, a TakXe OICHHUBAIN
MUKPOAHTHOMIATUYECKHE U3MEHEHHS B COCY/IaX rja3a ¢ MOMOIIBI0 OPTaIbMOCKOIIHH.
PesynbraThl mMoOKazanu MPOTPECCHPOBAHHE DHAOTEIMAIBHONW JUCHYHKIUUA TIPH
CHKeHHH ypoBHA NO U TMOBBIIIEHWHU APYTUX MapKEpPOB. YCTAHOBJIEHO, YTO 3TO
COCTOSIHUE CBSI3aHO C HAPYIICHUEM MUKPOIUPKYJISIINH, BOCIIAJICHUEM U MTOBBIIIIEHUEM
MIPOHUIIAEMOCTH CTEHOK COCYOB TIUia3a. buoxumudeckue mMapkepbl mpejiararotcs B
Ka4eCTBE BaXHOTO JHUAarHOCTUYECKOTO HWHCTPYMEHTAa TMPU OILICHKE COCTOSHUS
MHKpOcocy10B rinaza npu MC.

KawoueBbie  ciaoBa:  MeTabonuveckuid  CHHAPOM,  DHAOTETUATbHAS
muchyHKums, okcun aszora, sHuotenmmu-1, ICAM-1, VCAM-1, E-cenextuH,
MUKPOAHTHOIIATHSI, COCY/IbI TIa3a, OMOXUMUYECKHE MapKepbl, OPTAITbMOCKOIIHS.
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Annotation. In this article, the significance of biochemical markers in assessing
pathological changes in the endothelium of the eye vessels in patients with metabolic
syndrome (MS) was studied. The study involved 12 patients diagnosed with MS. In the
blood serum of patients, the levels of nitric oxide (NO), endothelin-1, VCAM-1,
ICAM-1, and E-selectin were determined, and microangiopathic changes in the eye
vessels were assessed by ophthalmoscopy. The results showed an increase in
endothelial dysfunction with a decrease in the level of NO and an increase in other
markers. It was established that this condition is associated with impaired
microcirculation, inflammation, and increased permeability of the walls of the eye
vessels. Biochemical markers are proposed as an important diagnostic tool for
assessing the state of eye microvessels in MS.

Keywords: Metabolic syndrome, endothelial dysfunction, nitric oxide,
endothelin-1, ICAM-1, VCAM-1, E-selectin, microangiopathy, ocular vessels,
biochemical markers, ophthalmoscopy.

Kirish. Metabolik sindrom (MS) — bu bir vaqtning o‘zida bir nechta xavf
omillari: abdominal semizlik, gipertoniya, dislipidemiya va giperglikemiya bilan
kechadigan holatdir. Bu holat mikrotomirlar, xususan, ko‘z tomirlari endoteliysida
strukturaviy va funksional buzilishlarga olib keladi. Endotelial disfunktsiya — bu
tomirlar normal fiziologik holatining buzilishi bo‘lib, yurak-gon tomir, nevrorologik
va oftalmologik asoratlarning ilk bosgichidir. Uni baholashda biokimyoviy markerlar,
aynigsa azot oksidi (NO), endotelin-1, VCAM-1, ICAM-1, E-selectin muhim rol
o‘ynaydi.

Metabolik sindromga chalingan bemorlarda ko‘z tomirlari endoteliysidagi
o‘zgarishlarni biokimyoviy markerlar asosida baholash va endotelial disfunktsiyaning
erta belgilarini aniglash.

Materiallar va metodlar. Tadgiqgotda 12 nafar metabolik sindrom tashxisi
qo‘yilgan bemor (6 nafar ayol va 6 nafar erkak) ishtirok etdi. Ishtirokchilarning yoshi
42 dan 63 yoshgacha bo‘lib, ularning barchasida metabolik sindrom IDF (International
Diabetes Federation) mezonlari asosida aniglangan. Tadgiqot 2025-yilning mart
oyidan may oyigacha bo‘lgan davrda amalga oshirildi. Tanlovga qo‘yilgan asosiy
mezonlar quyidagilardan iborat: metabolik sindrom tashxisining mavjudligi, 40
yoshdan katta bo‘lish, va og‘ir ko‘z kasalliklarining yo‘qligi.

Baholash quyidagi metodlar asosida amalga oshirildi:

1. Klinik va antropometrik ko‘rsatkichlar:

Har bir bemorda tana vazni va bo‘yiga nisbatan tana massasi indeksi (BMI), bel
atrofi o‘lchami va arterial qon bosimi aniglandi.

2. Biokimyoviy tahlillar:
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Endotelial disfunktsiyani baholash uchun quyidagi biokimyoviy markerlar
o‘rganildi:

o NO (azot oksidi)

J Endotelin-1

o VCAM-1 (vascular cell adhesion molecule-1)

o ICAM-1 (intercellular adhesion molecule-1)

J E-selektin

Bu ko‘rsatkichlar o‘rta vena qonidan olingan namunalar asosida ELISA (ferment
bilan bog‘langan immunosorbent tahlil) usuli yordamida aniglandi.

3. Ko‘z tomirlari holatini baholash:

Oftalmoskopik tekshiruv orgali bemorlarning ko‘z tubidagi o‘zgarishlar,
Xususan gipotonik faza, mikroanevrizmalar mavjudligi va arterio-venulyar (AV) nisbat
baholandi. Bundan tashqari, ko‘z mikrosirkulyatsiyasining yanada aniq tahlili uchun
Doppler ultratovush tekshiruvlari o‘tkazildi.

Ne | Yos NO Endotelin | VCAM | ICAM- E- Ko‘z tomir
h | (umol/L -1 -1 1 selectin holati
) (pg/mL) | (ng/mL | (ng/mL | (ng/mL
) ) )
1| 45 18.2 9.1 782 412 52.3 Mikroanevrizma
+
2 | 53 16.7 11.3 820 440 60.1 AV torayish
3| 58 15.9 12.0 855 470 63.2 Ekssudat +
4 | 49 17.8 10.5 798 430 58.9 | Mikroangiopatiy
a
5| 63 14.6 13.1 890 488 65.4 Gemorragik
nugtalar
6 | 60 15.2 12.8 872 476 62.1 AV nisbat
buzilishi
7| 42 19.1 8.9 750 402 50.7 Normal holatga
yaqin
8| 55 16.2 11.7 805 445 59.3 Mikroanevrizma
+
9 | 48 18.6 9.5 760 410 53.2 AV torayish
1| 51 17.1 10.9 799 429 57.0 Ekssudat va
0 shish
1] 59 155 12.5 870 470 61.9 | Mikroangiopatiy
1 a
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1| 62 14.9 13.2 900 490 66.0 Gemorragiyalar
2 mavjud

Tadgigot natijalari metabolik sindromli bemorlarda NO darajasi pasayganini,
endotelin-1, VCAM-1, ICAM-1, va E-selectin darajalari esa oshganini ko‘rsatdi. Bu
esa endotelial disfunktsiyaning mavjudligini va tomir devorlarining yallig‘lanish,
spazm va o‘tkazuvchanlikdagi buzilishlar bilan bog‘ligligini anglatadi. Ko‘z
tomirlaridagi mikroangiopatiya va mikroanevrizmalar bilan ushbu markerlar o‘rtasida
kuchli korrelyatsiya kuzatildi.

Biokimyoviy markerlar — aynigsa NO va endotelin-1 darajalari — ko‘z
tomirlari endoteliysi holatini baholashda erta diagnostik indikator bo‘lib xizmat giladi.
Metabolik sindromga chalingan bemorlarda ushbu markerlar asosida mikrotsirkulyator
buzilishlarni oldindan aniqlash va profilaktik choralar ko ‘rish mumkin.
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