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mechanism.

production, vascular endothelial activation of small
blood vessels, and tissue fibrosis as a result of
fibroblast dysfunction. Given the heterogeneity of the
clinical picture of the disease, the lack of universal
models prevented adequate testing of potential
treatments for SSc. In any case, recent studies have
identified the role of various molecular mechanisms
that contribute to the clinical picture of the disease.
Transformative growth factor B (TGF-b) has been
identified as a regulator of pathological fibrogenesis
in SSC. Various processes such as cell growth,
apoptosis, cell differentiation, and extracellular
matrix synthesis are controlled by TGF-b, a type of
cytokine secreted by macrophages and many other
cells. Understanding the important role of TGF-B
pathways in systemic sclerosis Pathology provides a
potential pathway for treatment and a better
understanding of this severe disease.

POJIb ®PAKTOPA POCTA B1 IIPU CUCTEMHOM CKJIEPO3E
Ha6ueBa AiiHypa
TalKeHTCKUU roCcylapCTBEHHbIA MeJUIIMHCKUN YHUBEPCUTET
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Cucmemnblii CK/1epos3, 3a60/1€8aHUS1 8bI36AHbLI 83auModelicmeuem mpex
mpaHcgopmupyrowuil pakmop OCHOBHbIX NAMO./102UYECKUX NPU3HAKOB8, BK/AHYAS
pocma-B, mexaHusm. aHmuezeH-cneyu@duueckyro UMMYHHYl0 cucmemy U

Hecneyu@u4eckylo UMMYHHYIO — cucmemy, 4mo
npusodum K  eblpabomke aymoaHmumeds,
akmueayuu sHdomenusi cocydos MeaKUX
KpOBEHOCHbIX cocydos u ¢dubpo3y mKaHel 8

pe3ysbmame ducyHkyuu ¢ubpobaracmos.
Yyumeobieas Heo0HOpodHOCMb KAUHUYeckol
KapmuHbl 3a60.1e8aHUS, omcymcmaue

YHUBepCca/1bHbIX Modesell He N03801U/10 A0eK8AMHO
npomecmuposams  NOMeEHYUd/bHble  Memoobl
AeveHusi SSc. B sw06om  cayvae, HedasHue
uccnedosauust  8bIIBUAU  POJAb  PA3AUYHBIX
MOJIEKYASIPHbIX ~ MEXAHU3MO08, CNOCO6GCMEYIUUX

KAUHUYeCKOU KapmuHe 3a60.1e8aHUSIL.
Tpancgopmupyrowuti gpakmop pocma B (TGF-B) 6bin
udeHmuguyuposaH Kak peayasmop

namosozu4yeckozo ubpozeHeza 8 SSC. PasiuvHble
npoyeccol, makue KakK pocm K/emokK, anonmos,
duggeperHyuposka K/emok u CuHmes
BHEK/eMOYH020 MAMPUKCA, KOHMPOAUPYHOMCS
munom  yumokuHos TGF-B, cekpemupyembix
Makpogpazamu U MHO2UMU Opy2UMU KAemkKamu.
lloHumaHue 8axcHoli poau nymeli TGF-B &
namo/io2uu  CUCMeMHO020 CK/Aepo3d Nno380/sem
Jyyuie NOHsIMb NOMEHYUAAbHbIL nymb JevyeHust u
amo cepbe3Hoe 3a60.1e8aHUe.
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Kasallikning namoyon bo'lishi uchta asosiy patologik
xususiyatning o'zaro ta'siridan kelib chiqadi, shu
jumladan antigenga xos immunitet tizimi va o'ziga
xo0s bo'lmagan immunitet tizimining nosog'lomligi,
natijada otoantikor ishlab chiqarish, mayda qon
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tomirlarining tomir endotelial faollashuvi va
fibroblast disfunktsiyasi natijasida to'qima fibrozi.
Kasallikning klinik ko'rinishining geterogenligini
hisobga olgan holda, universal modellarning
etishmasligi SSc uchun potentsial davolash usullarini
etarli darajada sinovdan o'tkazishga to'sqinlik qildi.
Qanday bo'lmasin, yaqinda o'tkazilgan tadgqiqotlar
kasallikning klinik ko'rinishiga hissa qo'shadigan
turli xil molekulyar mexanizmlarning rolini aniqladi.
Transformatsiya qiluvchi o'sish omili b (TGF-b) SScda
patologik  fibrogenezning regulyatori  sifatida
aniqlangan. Hujayra o'sishi, apoptoz, hujayra
differentsiatsiyasi va hujayradan tashqari matritsa
sintezi kabi turli jarayonlar makrofaglar va boshqa
ko'plab hujayralar tomonidan chiqariladigan sitokin
turi TGF-b tomonidan boshqariladi. Tizimli skleroz
patologiyasida TGF-b yo'llarining muhim rolini
tushunish davolash uchun potentsial yo'l va ushbu
og'ir kasallikni yaxshiroq tushunish imkonini beradi.

Tizimli skleroz (SSc) nisbatan kam uchraydigan kasallik bo'lib, tarqalishi taxminiy
hisob-kitoblarga ko'ra 1 million kattalarga 30 dan 443 gacha [1]. SSc birinchi navbatda
o'rta yoshli ayollarga ta'sir qgiladi, balki barcha yoshdagi bolalar va erkaklarga ham ta'sir
giladi [2]. Kamdan kam bo'lsa-da, SSc og'ir kasallik bo'lib, unda tashxis qo'yilgan
bemorlarning yarmidan ko'pi ichki organlarning shikastlanishi tufayli vafot etadi[3].
Kasallikning xususiyatlari yaxshi hujjatlashtirilgan bo'lsa ham, SSc patogenezi asosan
noma'lumligicha qolmoqda. Kollagen to'planishi tufayli terining fibrozi kasallikning tez-
tez uchraydigan topilmasi bo'lib, terining ta'sirlanish darajasi SScni tasniflashning bir
usuli hisoblanadi [4]. Ikki asosiy kichik to'plamlar cheklangan teri pastki to'plami (1cSSc)
va diffuz teri pastki to'plami (dcSSc) kasallikning teriga ta'sir qilish darajasiga asoslangan
[2]. Cheklangan teri osti to'plamida terining qalinlashishi ekstremitalarning distal
gismida cheklangan va tizimli ishtiroki minimaldir; holbuki, diffuz teri osti to'plamida
tizimli shikastlanish sezilarli bo'lib, terining qalinlashishi keng tarqalgan[5]. Amerika
revmatologiya kolleji (ACR) va revmatizmga qarshi Yevropa ligasi (EULAR) kasallikni
ertaroq, aniqroq tashxislash imkonini berish uchun SSc uchun yangi tasniflash
mezonlarini ishlab chiqdi [6-7]. Yangi standartlarga ko'ra, metakarpofalangeal
bo'g'imlarga proksimalga cho'zilgan barmogqlarning terining galinlashishi SSc bilan
kasallangan bemorni tasniflash uchun etarli.

Tizimli skleroz patogenezi Tizimli skleroz autoimmun revmatik kasallik sifatida
tavsiflanadi[9]. Kasallikning aniq etiologiyasi noma'lum bo'lib qolsa-da, immunologik
faollashuv, vaskulopatiya va kollagen to'planishi SSc ning uchta asosiy xususiyati bo'lib,
ular hali to'liq tushunilmagan tarzda o'zaro bog'liq ko'rinadi [10]. Qon tomir endotelial
faollashuvi va proliferativ vaskulopatiya otoantikorlarni ishlab chiqarish bilan bog'liq
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immunoinflamatuar anomaliyalar bilan bog'liq [11]. Immunologik nosimmetrikliklar
kasallikning markaziy xususiyati bo'lib, SSc bilan kasallangan bemorlarning 90% dan
ko'prog'ida antinuklear antikorlar aniqlanganda, otoantikorlarning erta ishlab
chiqarilishidan dalolat beradi [12]. Shuningdek, B hujayralari kasallikning rivojlanishida
bir nechta funktsiyalarga ega ekanligi, shu jumladan otoimmun faollashuvi [12-14]
aniqlangan. SSc [13-14] bilan og'rigan bemorlarning sodda va xotira B hujayralarida B
hujayralari faollashuvining muhim regulyatori bo'lgan CD19 ning haddan tashqari
ko'payishi kuzatiladi. Transgen sichqonlarda CD19 ni haddan tashqari oshirib
yuboradigan turli autoantikorlar darajasining ko'tarilish belgisi ham mavjud [14]. Ushbu
topilma shuni ko'rsatadiki, CD19 ifodasining o'sishi SSc [13-16] bo'lgan odamlarda
otoantikor ishlab chiqarishni keltirib chiqarishi mumkin. Shuning uchun, sitokin ishlab
chiqarishni va natijada to'qimalarning fibrozini oshiradigan anormal B hujayralari
faollashuvi immunoin yallig'lanish anomaliyalarini SSc ga xos bo'lgan fibroz bilan
bog'lashi mumkin [13,15]. Immun faollashuvi va SSc ga xos bo'lgan fibroz o'rtasidagi
boshga potentsial bog'liglik tug'ma immun javobda topilishi mumkin. Makrofaglar kabi
filtratlarda yallig'lanishni keltirib chigaradigan moddalarning to'planishi kasallikning
dastlabki bosgqichlarida tez-tez wuchraydi va ma'lum sitokinlarning ko'payishi
makrofaglarni M1 yoki M2 fenotipiga qarab faollashtiradi [17]. M 1 makrofaglari
yallig'lanish reaktsiyasini rag'batlantiradi va odatda interferon-gamma (IFNg) tomonidan
faollashadi [15-16]. Boshga tomondan, yallig'lanishga garshi M2 makrofaglari yarani
tiklash va tomirlarni tiklash uchun muhimdir va interleykin 4 (IL-4) yoki IL-13 [15-16,18]
tomonidan faollashtiriladi. To'lovga o'xshash retseptorlar (TLR) immun faollashuvini SSc
ga xos fibroz bilan bog'lashda muhim rol o'ynaydi. TLRlar makrofaglar, fibroblastlar va
boshga turli xil hujayralar membranalarida ifodalangan nagshni aniqlash retseptorlari
(PRR) sinfidir [19-20]. TLR signalizatsiyasi IL-1 retseptorlari bilan bog'langan kinaz-4
(IRAK4) ni qabul qiluvchi MyD88 domenini o'z ichiga olgan sitoplazmik Toll/IL-1
retseptorlari (TIR) adapteri orqali amalga oshiriladi. Keyin IRAK4 orqali fosforillanish
faollashadi va TNF retseptorlari bilan bog'liqg bo'lgan omil-6 bilan bog'lanadi. Bu I kB kinaz
kompleksi, MAP kinazlari (JNK, p38 MAPK) va yadro omil-kB [21-22] faollashishiga olib
keladi. TLR'lar invaziv qismlardan saglangan patogen bilan bog'liq molekulyar nagshlarni
(PAMPs) aniglash uchun ishlaydi [19-20]. PAMPlarga qo'shimcha ravishda zarar bilan
bog'liq molekulyar nagshlar (DAMPs) deb nomlanuvchi endogen ligandlar ham TLR
signalini uzatish yo'llarini faollashtiradi. DAMPlar to'qimalarning shikastlanishi
natijasida chiqariladi va ularning TLR yo'llarining faollashishi sitokinlar va yallig'lanish
mediatorlarini ishlab chiqarishga olib keladi [19,23-25]. Misol uchun, SScda TLR2 ning
yuqori regulyatsiyasi kasallik bilan og'rigan bemorlarda yallig'lanish belgisi bo'lgan
endogen ligand amiloid A ga javob sifatida yallig'lanishga qarshi sitokin IL-6
sekretsiyasining oshishiga olib keladi [26-27]. TLR4 uchun endogen ligandlar hujayra
shikastlanishi, oksidlovchi stress va hujayradan tashqari matritsaning (ECM) qayta
tuzilishiga javoban chiqariladi, bu ham SScda patologik fibrozga yordam beradi [21].
Aslida, SSc bilan og'rigan bemorlarning teri va o'pka fibroblastlarida TLR4 ning
konstitutsiyaviy ifodasi kollagen sintezining haddan tashqari faollashishiga, shuningdek,
TGF-b1l stimulyatsiyasiga sezgirlikning oshishiga olib kelishi mumkin [19,21,24].
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Ularning muhim roli tufayli TLR signalizatsiya yo'llarining vositachilarini yaxshiroq
tushunish mumkin bo'lgan terapevtik ta'sirni tushuntirishga yordam beradi.
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