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ANNDOTATSIYV A
Irsulilarming patogenczi, klinik kechishini o rganish va dovo chombaring takomillshansh dolzarb muammo hisoblansdi. So'nggi villanda olib
borilgan ilmiy sdgigotlar mallemotlan sosids neyrogener, neyioyvalliganish va angiopoenezni endopon tanibga solishning ba"zi molekulyar
e caniamiann anaditik whiil gilish tadggoumizning ssosiy mageadidir. Xoloss imlangan original ishonchli magolalardsn gilingan. Aniglanishicha
peyrogencrning barcha bosgichlan apoptor, yallig lanish, angiogenez, hujayra diiferentsistsiyasi va prolifoasivasidagl o'zganshlargs vosiischilik
gilevchi ofish omili moldmlatarining shi bilan tetibga solinadi. Ulardan bin gon tomir endotclial o'sish omili - gon lomirands mcnogencr,
meyroprolcksiva, noyrogener, angiogenc? jarayonlands shii rok cadigan angiogen ogsillar guruhidir. Insuil hashsdids remdent va yangi hosil bo'lgan
peyronlarning omon golishi schun znr bo'lgan angiogencrn kelurib chigaradi.
Kalit so"zlar: Neyroyalliglanish, neyrogenez, sngiogencr, gon tomirari, ICAM-1, VCAM-1, BDNF, VEGEF.

¥Youanosa I yauexpa Ipeunoesa
Tamkerckza Mepminnoes Ascapesns

OCOBEHHOCTH NPOUECCOE AHIWMONEHEIA. HEHPOTEHEIA H HEAPOBOCTIATEHHA B NATONEHEIE
HHOYIBTOR

AHHOTAINA

Astyanenoil npolacuoll SEMCTOl IEYVCHEC DITOCHCL, KINHIMOCEND TCSCHIE IHCYRIOE I COBCPIOCHCTBOBAHAC AC49chHEX

MCPOIPEETHIE. AHATHE HCEOTOPRIY MOSCKYISPRAY MOCIHITMOE MaorcHHol poymsmm seiiporescia HellpoBOCIANCHIN # AHTOICHCE,

CCHOBAHHEM F3 JOHAHMY FEYEHRMT ROCOACRORIHNE DOCEIHAY 30T, SRISCTCE OCHDEHOH IEILI0 HANSND BockRoBamid Hwson cpomad m3

OroDpa FEEL OPINTHLLHX focToscpHux cTaTecl. buno ofsapyoio, 970 Boc cragin Reliporcaesa por ympyioTs S DEpe S il © 0N HADOS MOOCKY 1

aKTopa pOCTa, KOTOPRIE ODOCPE Y 0T IBMCHCHIE B AN TORE, BOCTIANC EIN, anriorene e, Dndshepoinnposke B npoasdepan Knerok., Qg

M3 HI HRASCTCH (PAKTOR POCTE W A0TCIIE COCYAOS - PYINS SHHOICHHLY BeIK0s, YIaCTEYINK B IPMICCCIX apTopioie ez, neiiponporesipn

eiiporcacia, aprnorcacia. Benueset apmorcncs, reotuopneili 108 suANEHIE PCUECATHLY B B0s00ipasosanmy peiiponos & ofzacTn
FENC YTIRTH.

jl:I.Iullnl.lt caeRa: Eiiposo: nawHne, Beliporency, ssworesey, mcyast, ICAM-1, VCAM-1, BDNF, VEGF.

LUsmanova Gulchekhra Erkinowvna
Tashkeni Medical Academy

FECULIARITIES OF THE PROCESSES ANGIOGENESIS, NEURDGENESIS AND NEUROINFLAMMATION IN THE
FATHOMGENESIS OF STROKES
ANNOTATION
The pathogeneas of strokes, the study of dinical course and the improvement of eaiment messurss are an wgo problam. Based onthe dais
of scientific ressrehcamed out in recont vesrs, the anslyticsl snslysis of some moleouls mechansoms of endogenons remulstion of Rewropensis,
prnal lization snd angiosenesis & the main goal of oor stsdy. The conclusion s made from sdedsd ongins relishle srticles. I tums ol thet sl)
stages of newrogendsis are regulated by the signaling of growth fscior molecules thal medisie changes in apoplosis, inflammalion, giogenssis,
cell differenti stion and proliferation. One of them is the vascular endothelial growth Baoior- & groop of angiogmic profzins involved inthe processes
of arienogendsis, nouroproleciion, REWogensis, angiogensis in blood vessels. Indues angiogenesis, which is necessary for survival of residend
and pew by fommed newrons. in the strok s region bordening the nise lews.
Kevwords: MNearoinflswsory, nemrogensis. antiogencsis. blood vessels ICAM-1, VCAM-1, BDNF, VEGEF,

Mavuning delearbligi. Ohkir sorebrovaskuolyar ksalliklsr  dorsjasi oonunen 60% ni tashbil gilad (3). Shu monosabal bilan
dunyods koronar yerak kssalligidan keyin oflimning iklonchi sasbahi va ~ mivaning oikir gon aylanishi bezilishlarining peiogeneri, diagnostikasi
mogironlikning eng keng targalgan sshabidir {1). Gemoragik insuli va davolash messlslanni o'rganish dolzarbligicha golmogda [5, 20]
ishemik insuliga nishatan 5 mars kemrog schraydi va yvogon (T Yagin o'imishds kanialar sab tizimids neyrogenez ehtimoli inkor
gpcha) mogironlik bilsn iwsiflamsd (2. Gomomgk insulids oflim enlandi. Neymogencz inson hayvoti davomida sop” mayaning 2 xil sohasi

Bl
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- lnteral gorinchalarmng gqorincha osti zonasi va gipokampning tishli
giusidagi subgranular sohasids davom  etishi isbotlangan., Ba'zi
mualliflar bu hududlami yagona neyrogen soha sifatida ham ko'rishadi
[23]. Neymgenez - markaziy asab tizimida neyron ildiz hujayralaridan
{NIH) yangi neyronlar, astmsitlar, oligodendrositlar hosil bo’lishining
ko'p bosgichli jarayoni, shu jumladan endogen NIHlarnimg ko'payishi,
ularning i gratsiy asi va  etuk  fumktsional  neymonlarga
differentsiatsiyvasidir, Bu jamyon miyaning adaptiv funktsiyasi asosida
yotadi va neymoplastiklikni  ta'minlaydi, bu neyron tamoglarming
tarkibiy va Ffunktsional gquytn tashkil etilishida ifodalanadi, Insult
miyads neyrogenesni raghatlntiradi [27), Boshlang'ich progenitor
tuzilmalarning miya to'gimalarida  ishemik shikastlanish sharoitida
maxsus  nerv  lujayralarign aylanishi - eksperimental  haywvonlar
modellanda va bemorlanda ishotlangan [16]

Isultdan keyin funkisionl tiklanish vehun mafagat neyropences
maguldir, Angiogenez, yangi mikmbomirlarning hosil bo'lish jarayoni,
shu jumladan endotelinl hujayralar (EH) ko'payishi va unib chigishi,
quvurli tomir tzilmalan, shoxchalar va anastomozlaming shak [lanishi
muhim rol o%ynaydi [Y9), Oftkir ishemik insultli bemorlanda asab
tgimalarids mgiogenez jamyonlarining  Gollashuving ko'rsatadigan
malekul yar biomarkerlar aniglangan ( 10), Meymgenez wa angiogenez
miya gon aylanishining o%tkir buzilishlands ofzam bog®lig jarayonlar
bo'lih, parallel myishda davom etadi,

Yalliglanish - wrli xil jamohotlandan so'ng kelib chiguwehi murakkab
frmmumitet  reaktsiyasidin, Oddiy shamitlorda yallig'lanish jarayoni
toealashgn  yordam  beradi wva to'gimalami tiklashni - boshlaydi,
ladgigotchilar  degencrativ - kasalliklarda  mivadagi  yallig'lanish
jamyonlanga  ham  asosiy  sabab, ham asab  w'gimalanning
shikastlanishidan kelib chigadigan ikkilamchi omil sifatida ko'prog
ctibor berishadi, Meymoyallig' laninish garish prayonining markaziy
qismi bo'lishi mumkin, Bir gotor mualliflar neyroyallig lanishga
neymdepenerativ kasallik paytida hujayralar oflimiga, disfunkisiyasiga
yoki neyronlar va oligodendrositlarning tiklanishiga olib keladigan
hujaymli jarayon situtida garaydilar, Neyrovallig®lanishning ijobiy va
salbiy tomonlarini tavsiflovehi ushu w'nif, shunga gurmmay, jamyonni
to'lig yontmayli,

Tudgigot  magsadi.  MNeymgenee,  neyroyalligilanish - va
mgiogeneming  endogen  tartibga  solinishining  aynm  molekulyar
mesmizmbanm  so'ngg yillardage by wdgigotlar maclamotlan
asosida analitik whhil qilish,

Tadgigot materiallad va wsmllart,. Biz PubMed ma’ lumaotlar
baseasi, Goojgle scholar, Seopusdan 60 ga yagin ilmiy ishlami o rgandik,
Koo'nb chigish vchun fagal yangi va onginal magolalar tanlab alindi,
Mulosalar tanlangan ishonchli magolalardan kelib chigdi.

Matijalar, Meyroyalliglanish  juds murakkab  jarayon, Miyada
gieansh, shishish, issighk va ogrig kab salligilanshning  klassik
belgilan  ko'nnmaydi, Birog, neyroyallig' lanishda  molekulyar va
buajaym mexanizmlari gisman yallig®lamish bilan bir =il kala holatda
ham signgl molekulalan yoki sibokinlar, masalan,  oberkey kinlar,
hemokinlar va  o'simts nekroel omili shtirok  etadi, Har ikkala
jumyonning ham fjobiy v salbiy tomonlan bor, Ushbu jarayonlarda
asosly narss naning shikastlangan to'gimalarn wsda may jsd bo'lgan
usullar bilan tklashga wunnishidie, Bumdan tashgan, Boeglar masjudd,
Miya o gqumalandagi doimiy makro faglar mikroglial hujayralacdir, Ular
tananing hoshgn  to'gmalands topilmaydi. Nerv wo'girmasids odatiy
chandiq o'rmida astrositlarning Gollashishi wfayl glal o'gima hosil
bo'ladi, Mery o gimulandas, aynigse asab tieimida yalligflanish juda
kattan ogibatlargs <ilib keladi, Meyroyalliglanish gunsh jarayon, yoshga
bog'lig patologiyalar, semizlik va demensivaning ayrim  furlanda
ishtirok  etadi,. Meyroyalligfanishds  hujayrs adgesiyva molekulalan
alohida o'nn tutadi [, 18],

Hujayrn  mdpgesiya maolekulalan  pliema membmnoast  bilan
bl gan ogsillar gurahid e, Bular selektinlar -wopishagog maleku lalar
bia'lik, wlarning lektingn o"xshash sobasi levkotsitlaming endotelial
bujaymlorgn yomishishim ' minloyd, mtegrimlar hujay ri-gabstmt va
hujayrmlaram  yopishgog  retseptodart vazifasini bajarmdigan
peterodimer molekulalardir, Hujayralamro yopishishda ishtirok etuvehi
vit embriogenceda, yvamlarm davolashda va mmmumitet  reaklsivasida
muhim o rin tutadi. Kadgennlor kaltsiyga bog'liq bo'lgan gomofil
by rlararo yopashtinavehi ogsillasdir [4, 19, 22].
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Ushbu hujaymlar hujayralarming bir-bin bilan yoki hujaymdan
tmshgari matritsaning tarkibiy qismlari bilan mexanik o'zaro @'sirini
ta'minlaydi, shu jumladan gon hujayralariming endotelial hujaymlar
bilan ozaro ta'sindm ishtirok etadi, shuningdek, endoteliyning o'z
mietabolizmiga tw'sir giladi, Tanadag ko'plab fiziologik va patologik
jarnyonlarning borishi tomirlar endoteliyvasining furktsional holatiga
bog'lig. Yallig'lanish o'chogtida endotelial hujayralaming fuollashishi,
musalan, travma paytida, leykotsitlarning qon tomindan  atrofdagi
'gimalarga ko'chishi, patogenlar va toksinlami sekvesirlash va yo'q
gilish, gon tomidarini gayl qurish, tiklash va gemostaz  kabi
jamyonlarga wsir giladi, Endoteliyning haddan tashgan faollashuvi,
gon ketish yoki mikrotromblarming nvojlanishi bilan to'gima wa hujayra
gipoksiyasi, qon tomidarining haddan tashgen o'tkazuvehanligi va
erkin radikallarning  ko'payishi  rivojlanadi, bu yalliglanishning
kuchayishign yordam bemdi va natijada w'gimalarning shikastlanishiga
olib keladi [11, 28], Endoteliyning faolligi tizimli revmatik va yurak-
gon tomir kasalliklari  patogenezining  asosiy  omillaridan  hindir
(E,38,2933) Adperiva molekulalari nafagat endotelial faollashuvning
biomarkerlari, balki tmmun javobning nvojlanishiga w'sir giluvehi
muhim omillar sifatida ham ko'nb chigiladi [2].

Con-miya wo'sighini mshkil etuvehi miya mikrovaskulyar endotelial
bujaymlan pomeostmeni saglab trish wa immunitet hujayralanining
murkazly asab tizimiga kirishini cheklash wehun tlab  gilinadi,
Mlikrovaskulyar endothelial ujaymlar miya kasalliklarining dastlabki
baovsgic hlarida, muhim rol o'ynaydi, hajay ralamro adgesiya maolekulasi-
I {ICAM-1), gom tormir hujayra adgeziya molekulasi-1 (VOAM-1) va
E-slekting, bu ulaming yvalliglanish hujaymlangs yopishishiga olib
keeladi va yallighlanish hujayralanning mivaga ko'chishiga olibe keladi [9,
14, 31]. Miya endote lal hujayralari (MEH) yuamsida hujayra adgeziya
molekulalan leykotsitlar transmigratsiyasini jalb gilish va go'zg utish
omgali miya tomirdari va miya parenximasida mahalliy yalliglanish
reakisivasini kuchaytiradi [6, 7, B], Xususan, ICAM-1 va VOAM.|
konstitutiv tredn ekspressiyasi kuzatiladi [15],

Lipopolisaharidlar (LPS), bakteriyalar kabi turli =il stimoullas
ICAM-1 va VUAM-1 ni Gollashtiradi va bu maolekulalarning
exspressiyasidogi okgarishlar miyva tomidarining  yalliglanishi, va
varzogen shish paydo ho'lishign yordam beradi [10], Tadgigotlar shuni
kursatdiki VOAM- 1 immun hujayralarning markmeiy nery tizimiga [19,
M| migmisiyasids  hal  giluvehi  rol  oymaydi,  Yalliglanish
lmjayrlanning gon tomir endotelivasiga yopishishi hujayralar miva
parenximasign  migmisiyasining  dastlubki - bosgiching i odalaydi.
Hinnchidan, leykowitlar go'lgn olinedi va leykotsitlami - endotelial
b jay mlar yaginida ushlab mdigan "sekin dumalash” sodir ba'ladi, bu
e leykotsitlaming hemokin tomonidan Bollashishign va endolelial
gy rmlar yweasida boshge yallig'lanish omillanning ekspressivasiga
alih keladi [34] VOAM-1, WWAM-1 va selektinlar kabi hujayra
adgeziya molckulalan keyinchahk leyvko tsitlaming gattig yopishishini
kuchaytimdi [22-3] Limfoisitlardag imtegrin va VOAM- 1 endotelial
bjaymlon o'fasidag 0% wsir Byl leykotsitlar gon omir
devorign yopishadi wa keyin dispeder yoki gon tamir devon ongali
"o'tish" jarayoning boshlaydi [41],

ICAM- Ining ckspressiyasi gon tomidarida anig bo'lse-da, anti-h2
tegrinning K AM- U bilan boglanishi limBtsitlar bogilanishiga ta'sis
gulmadi [39]. Bu miva endotelial huayralands VOAM- 1 va ICAM-|
ming sy dorajalaredog) Boglargn bog®lig bo'lishi mumkim, Tadgigol
shunl ko'rsatdiki,  VOAM-1 v KCAM-1 miya  yalliglanishida
leykotsitlor  wsingn  turlichs  hissa  go'shadi, chunki  adpgesiva
molekulalanmng ekspressivas) wigimaloming turign qamb Earg giladi
[Z3] Miya endotelial hujayralorda VOAP-L darmjalan yallig®lon g va
vallighanmagan miyalirds boshga  wo'gimalargs guraganda  yugori
ckanligt amiglandi |21 amma, [CAM-1 koplab t'qumalardn, shu
Jumladan, miyada bir il dampdag) ekspressiyasi kueatildi, Shuning
w b yallig lamishh rmiya kasalliklanda %OAM- 1 ming roll IOAM-1 ga
gurmgamda muhimrog bo'lishi mumkin,

O tadgpgotlar shunt ke'matdiki, Dhpapolisahondlar (L FS) miya
endotelinl hujayralorids aym adgesaya molekulalan mng, | wmlodan,
ICAM-1, VOAM-1 va E- slektinning Faollashuvign olib keladi, bu
vallig'lamshning  asosy  mexamezmim ko'matad  [12]. Ushbu
hisobotlargs muvolig, LPS cerebral mayds gon tomir hujaymlanda
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ICAM-1, VCAM- 1 va E- selektin kabi hujaym adpesriva molekulalari
darajasini oshirishi ko®rsatil gan

Endoteliy faollashganda, bu molekulalarning ekspressivasi erkin
mdikallar, komplement komponentlar, azot oksidi, lipopolisaharidlar,
yallig'lamishga garshi sitokinlar, leykotrienlar, gistamin va boshga
ko'plab vostachilar tomonidan kuchaytiriladi, Endotelial hujayralardan
mshgari [CAM- 1 limfotsitlar, monositlar, bronxo-alveolyar epiteliy
hujayralari, VOAM- 1 esa to'gima makrofaglari, dendritik bujayralar va
aryak  ilig  stroma hujayralari  womonidan  ekspressivalanadi.
Leykotsitlarning transmigmtsiyasi jarayonida ICAM-1 va VCAM-1 bu
hujayralarning endoteliyea kuchli yopishishini t'minlaydi. [CAM-1
mtegrin hilan bog'lamb, immunologi k sinaps hosil bo'lishida ishtirok
etadi, u antigen tagdim giluvchi hujayra va T-lmfotsit o'rtasida aloga
hosil bo'lishiga yordam beradi (27), VCAM-1 gon tomindan tashgarida
mgiogenez va leykotsitlar yopishish jarayonlarida ishtirok etadi (14).
VOCAM-1  ning aterosklemz,  vaskulit, amoimmin  kasalliklar
nvojlanishida va aterosklerotik  Hyashkags gon guyilish  xavfini
oshirishds ma'lum roli ko'raatilgan (2-3), Bir gator mualliflar VCAM-1
nng yuqori darajasi koromar yurak kasalligining oghir kechishining
belgisi ekanligini amigladilar, Tomir hujayralari adgeziva molekul asi
VO AM-1 yallig'lanish joyida immun hujaymlarining lokalizatsiyvasini
m'minlovehi molekuladir va uning ekspressivasi mikroRNK tomonidan
mriibga solinadi (35), Bu molekulalar guruhi oddiy RNK dan farg
giladi, chunki ular ogsil sintezi jarayonida ishtirok etmaydi, balki
hujayralardagi boshga genlarning ekspressivasini tartibga solishda
ishtirok  etadi, Hujoyra  mikroBNEKlarni  maxsus  konteynerlar-
ehsoromalarda  ajratishi - mumkin,  bu  tajribada  ishotlangan.
MikroRNElar I8-22 mukleotiddan iborat kichik kodlanmaydigan RNEK
maolekulalan ba'lib, sutemizuvchilar  hujayralarida  gen
ehspressiyasining  post-transkripsiyva boshgarovehisi sifatida ishlaydi.
Ularning harakati messenjer RNK  molekulalarida  3-translyatsiya
gilimmagan hududlar (3-TOH) bilan juft konjugatsiva omgali amalga
oshiriladi, bu translyatsion repressiya orgali gen faolligini bostirishga
olib - keladi. MikroRNElar  hujayra  siklini  boshgarish,  hujayra
metabolizmi, apoptoe, hjayra proliferatsivasi va differentsiatsiyasi
kabi asosty biologik jarayonlarda ishtirok etadi {3) Tadgigotlar shuni
ko'rsatadiki, MikroBNElar disregulyatsivasi ham miya hujayralarida,
tum biologik suyugliklarda ma'lum magsadli genlarga ta'sir ko'rsatishi
matijasida gemorragik insultga olib kelishi mumkin, Patologik o®zgargan
arteriyadan gon ketishi natijasida bir gator patofiziologik jarayon lar
faollashadi - perv hujayralrining oflimi, yalliglanish, oksidlovehi
dress, miya shishi. MikroRNElar gen ekspressivasini bostirish uchun
LUTR mBNEK hilan bog'lanib, ushbu jarayonlarda magsadli genlarni
mrtibga soladi. Gemorragik insultds gqon zamdobidagi molekulyar
biomarkerlar tarkibidag o'zgarishlarga olib keladigan mexanizmlar hali
tuom  vaxshi  tushunilmagan,  Gemorragik  insult  patogenezida
mkroRNKning ishtirok etish mexanizmlarini tushunish va ularm
organish yangi biomarkerar va terapevtik yo'nalishlami yaratishga
wordam beradi. Momandlar tarkibi dinamikasi gemorragik insult bilan
e'rigan bemorlarning  gon  zardobidagi molekulyar  markerlar
kasallikning bosgichlariga mos keladigan o'zgarish va regeneratsiyva
jprayonlanni aks ettirishi mumkin.  Ushbn  nomzod  molekulyar
biomarkerlardan foydalanish imsulth bemaorlarda kompleks diagnostika,
davolash va reabilitatsiya tadbirlarini urganish wchun istigbolli bo'lishi
rumkin.

Miya neyrotrofik omili (BDNF) - reytrofinlar oilasidan miyada eng
wiqari bo'lgan, neyronlarming go'zg’alishign javoban  postsinaptik
nmembrama tomonidan ajralibchigadigan, qgon-miya to'sighiga erkin kirib
boradigan  va  neyropenezds, neyroplastiklikda  hal  giluvehi  Tol
dymaydigan ogsildir. BDNF endoplazmatik rekulyumda (pro BDNF)
afatida sintezlanadi va propretin ishtirokidagi proteolitik jamyonlarda
etuk shaklga aylanadi. Hujayra yurasida tropomiyozinga bog'liq bo'lgan
kinaza B retseptorlari bilan bog’lanih, BONF neyronlarmning omon
qolishign va differentsiatsivasign yordam beradi va weoq muddatli
potentsiallik va sinaptik plastiklik fenomenini tartibga solishda ishtirok
etadi (40). BDNF neyronlar tomonidan aksonlardan, shuningdek,
reymnal faollikka javobhan dendritlardan ham ajralib chigishi mumkin
[25, 42]. P75 neyrotrofin retseptorlari bilan boglanganda, BDNF
aksonal repeneratsivani kamaytirovehi va apoptozga olib keladigan
hijayra  ichidag signal yo'llan kaskadimi  faollashtimdi.  BDNF,
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oligndendrosit progenitor hum}.’r..ll.urlnmj_., ko'payishi va farglanishini va
miyelinlashishini, shuningdek, miyaning arterivalarida pruqmla.llv:lln
biosintezini ta'minlaydi [27] Endogen BDNF insultdan keyin miya
hujaymlariming omon golishi va tiklanishining asesiy  vositachisi
hisoblanadi [42]. Bu transplantatsiya  gilingan  ildiz  hujayralari
tomomdan chigariladignn BDNF neonatal kalamushlarda miya gon
ketishidan kelib chiggan og'ir miya shikastlanishin engillashtirishda
katta rol o'ynaydigan parakrin omillardan biri ekanligini ko'rsatadigan
-::i-.hrH.FITI'ILI'Ild.l tndgigotlar twomonidan  go'llab-gquwwatlanadi [35, 38].
So'npgpei yvillarda BDNF darajasi va insult savfi, funktsional natija va
insult bilan og'rigan bemorlarda olim darajasi o'riasidag bog'lig'lik
arganilmogda [19].

Meyrogenegning  barcha  bosgichlari  apoptoz,  yallig'lanish,
angiogenez,  hujaymlar  differentsiatsiyasi  va  proliferatsi yasidagi
ozgarishlarga vositachilik giluvchi o'sish omili molekulalart bilan
trtibga sol inadi. Ulardan biri gon tomir endotelial o'sish omili (VEGE)

gon  tomirlarida  arteriogenez,  neyroproteksiva,  neyropenez,
mgiogenez jarayvonlarida ishtirok etadigan angiogen ogsillar J_.,-1.|n.1hi
Yadro hilan chegaradosh ishemiya hududida rezident va }unj_.,l hosil
bo'lgan nevronlaming omon qullbl'.ll uchun zarur bo'lgan mpgiogenezni
keltirib chigaradi, VEGF va uning rtl:.c]'rturlnrleplt-rllj,.u hujayralarining
omon  qolishi, kopayishi va  migratsiyasim  rag'hatlantirish orgali
markaziy nery tizimida angiogenezni bosh lashda markaziy rol oynaydi.
CFrta miya aneriyasida ishemiyasi bo'lgan kalamushlarning periinfarkt
miya to'gimalarids okklyuzivadan keyingi dastlabki 24 soat ichida
VEGFning ko'payishi aniglandi va bir necha lun davom  etdi.
Sichgonlarda vagtinchalik va doimiy miva okklywrivasini solishtirish
VEGF - A darajasining oshishini ko'rsatdi {neyronlar va endotelial
I'rui..q,'ml.urdu] VEGFR-1 (neyronlar, astrositlards) 1-3  kunlarda
miyaning ipsilateral yarim sharida. Hipokampal va miya yarim
korteksimng  meyronlarids VEGF-A,  VEGFR- Inl:nl.I ‘_|.'LH.'|-'.'|FI
ckspressiyasi,  kalamushlardn  vagtinchalik  global miya  yarim
ishemivasidan keyin bir necha soat va lam davomida ko'rsatildi [50].
Ehemiva ghyukoen -kislorod etishmovehiligi paytida neyronlarning
amon golishiga yordam berdi, VEGF- A va VEGF - B neymgenezni
nafaqat normal, balki ishemik miya to'gimalarida ham kuchaytiradi
[49.51-53]. Rivojlanish jarayonida gon tomir va neymon tarmoglari
o'sish va etilishning o%shash mexanizmlarini hosil giladi. Molelulyar
omillar va kollateral aylanish dinamikasi hali anig emas, Tadgigot shuni
korsatdiki, kollateral tomirlar turli xil endoteliy hujpyralari fenotiplari
vi qon tomirlarining  sillig mushak  bujayralarign ega, bu ham
olimlarning angiogenezni organishgn gizigishini kuchaytiradi (62).
Con tomirlari zonasids VGEF angiogenesmi keltirib chigaradi, bu
rezident va yangi hosil bo'lgan neymonlarming omon golishi uchun
zarurdi,. VEGF va uning retseptorlart omon golish, ko'payish va
migratsiyani ragbatlantirish orgali MNTda angiogenezni boshlashda
katta ml o’ynaydi [37]. Hozirda klinik tadgiqotlar davom 4.r.|11uqdu

Ortkir msuit angiogeneaning harakatlantiruvchi kuchi bo'lib, VEGF
vit uning retseptorlart orgali vositachilik giladi. VEGF 3 oy davomida
bemorlarning gon plagmasida  aniglangan [I‘J] VEGFnin endogen
ekspressiyasi LI'I!-.1.1|.I.'I'IITIj'., otkir davrida astrositar  glin  faollashishi,
endotelial to’signing buzilishi, miya shishi rivojlanishi va gon ketish
wavl bilan bog'lig [34,49,56].

CQon  tomir endotelial o%ish  omilh (VEGF)  angiopenezni
raghatlantirish uwchun hujayralar tomonidan ishlab chigarilgan signal
ogsilidir [30-31]. Qon  tomirlarining  o'tkazavehanligini oshiradi,
endoteliyning mtitrombotik va yalliglanishga qarshi xoususiyatlarini
oshimdi, zararli omillar ta®sinda uning o*zgarishi xavfini kamaytiradi va
markaziy asab tizimining neyronlari va glial hujayralarigs neymtrofik
va reyropmtektivtsirko rsatdi [32]. Con tomir endotelial o'sish omili

sillari tiraminaza faollig bilan hujayra yueas rets lari bilan
bog'lanadi, ular transfosforilatsiva  orgali  faollashadi,  Gipoksiyva
paytida, gipoksiya bilan go'zg’atilgan omil tasinida, endotely yuzasida
VEGF retseptorlari bilan bog'langan ogsillar ajralib chigadi, tirozin
kinazm faollashtiradi, angio genezni go'zgtatadi. Gemaorragik insult bilan
ogrigan bemorlarning qon zardobidagi VEGF migdon ortib boradi va
nevrologik etishmovehilik ko'rsatkichlari bilan bog ligdir [33].

Gemorragik imsultds gon zardobidagn molelulyar biomarkerlar
trkibidag o'zgarishlargs olib keladigan mesanizmlar hali ham vaxshi
tushunilmagan. Ushbu jarayonlarda gen ekspression regulyatorlarining
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moslashuvchan tarmog' bo’lgan mikroBNKlar muhim rol oynaydi.
Meyroproteksiyonda ishtirok etgan hir necha miRNK klasterlariga
alohida ¢’tibor beriladi [21]. Mikro-BNK kelajakdagi insult terapiyasi
whun istigbolli magsad sifatida gubul gilinadi [42], gemormgik insultni
tushxislash whun potentsial usul bo'lib xizmat gilishi mumkin [44].
Xulosa: 1. Gemorragik insult bilan ogrigan bemorlaming gon
mrdobidagi nomad molekulyar markerlar tarkibining dinamikasi,

Adabivotlar:

chtimol, kasallikning bosgichlarign mos  keladigan ozgarish va
regeneratsiva jarayonlarini aks ettiradi.

2. Nomzod molekulyar biomarkerlardan ©ydalanish ushbu toifadagi
bemorlarda  kompleks  diagnostika, davolash  va  reahilitatsiva
mdbirlarini kuzatish vchun istigbolli hisoblanadi.
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