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Annotatsiya: So‘nggi yillarda Alzheimer kasalligini erta aniqlash muammosi
tibbiyotning dolzarb yo‘nalishlaridan biriga aylandi. Zamonaviy tadqiqotlar ko‘z to‘r
pardasi markaziy asab tizimining bir gismi sifatida miya patologiyalarini aks ettirishi
mumkinligini ko‘rsatmoqda. Xususan, Amyloid-beta va boshga neyrodegenerativ
o‘zgarishlar retinada ham aniqlanishi mumkin. Ushbu maqolada retina biomarkerlari, optik
koherens tomografiya (OCT) va giperspektral tasvirlash texnologiyalarining diagnostik
imkoniyatlari tahlil gilinadi. Olingan natijalar noinvaziv, arzon va ommaviy skrining

usullarini rivojlantirish istigbollarini ko‘rsatadi.

AHHOTaumMsa: B mnocinegnue roasl mnpoOiemMa paHHEH JAMArHOCTUKU OOJIE3HH
AnplreriMepa crajla OJHUM H3 aKTyaJbHBIX HAIPaBJICHWW COBPEMEHHOM MEIWLIHHBI.
CoBpeMEHHBIE HCCIIEIOBAaHUS II0OKA3bIBAIOT, 4YTO CETYAaTKa IJla3a, SBJBIICH YaCThIO
HEHTPAIbHON HEPBHOM CHCTEMBI, MOXKET OTpakaTh MATOJIOTMYECKHE U3MEHEHHS TOJIOBHOTO
mo3ra. B wactHocTn, Amyloid-beta u apyrue HelipomereHepaTHBHBIC H3MEHEHHS MOTYT
BBISIBIIAITBCA B ceTUaTKe. B TaHHOM cTaThe aHATU3UPYIOTCS JUArHOCTUYECKUE BO3MOKHOCTH
peTUHANBHBIX OMOMapKepoB, ONTUYECKOM KorepeHTHoW TtoMorpapuu (OCT) wu
TUIEPCIEKTPAIBHON  Bu3yanu3auud. lloirydeHHbIE pe3ysbTaThl CBUAETENIBCTBYIOT O
NEPCIEeKTUBAX pPa3pabOTKU HEUHBA3WBHBIX, JIOCTYMHBIX M MAacCOBBIX CKPUHUHTOBBIX

MECTOOOB.

Abstract: In recent years, the early diagnosis of Alzheimer’s disease has become one
of the most important challenges in modern medicine. Recent studies suggest that the retina,
as a part of the central nervous system, can reflect pathological changes occurring in the

brain. In particular, Amyloid-beta and other neurodegenerative alterations can also be
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detected in the retina. This article analyzes the diagnostic potential of retinal biomarkers,
optical coherence tomography (OCT), and hyperspectral imaging technologies. The
findings highlight the prospects for developing non-invasive, cost-effective, and large-scale

screening methods.

Kalit so‘zlar : Alzheimer kasalligi, retina biomarkerlari, Amyloid-beta, optik
koherens tomografiya (OCT), giperspektral tasvirlash, neyrodegeneratsiya, noinvaziv

diagnostika, skrining, kognitiv pasayish.

KialoueBbie cioBa: 0osie3Hb AJblireiiMepa, peTHUHAJIbHbIE OHMOMapKephl, OeTa-
amMmiions, ontudeckas  korepeHtHas — tomorpadus  (OCT), rumepcnexTpaibHas
BU3yalIM3alusl, HeilpoaereHepanys, HEMHBa3UBHAs TUArHOCTHKA, CKPUHUHT, KOTHUTUBHOE

CHMIKCHUC.

Key words: Alzheimer’s disease, retinal biomarkers, Amyloid-beta, optical
coherence tomography (OCT), hyperspectral imaging, neurodegeneration, non-invasive

diagnostics, screening, cognitive decline.

Dolzarbligi

Bugungi kunda Alzheimer kasalligining tarqalishi ortib borayotgani global sog‘ligni
saqlash tizimi oldiga jiddiy muammolar qo‘ymoqda. Kasallik ko‘pincha klinik belgilar
paydo bo‘lganidan keyin aniglanadi, bu esa samarali davolash imkoniyatlarini cheklaydi.
Shu sababli, erta bosgichda aniglash uchun yangi biomarkerlar izlash muhim ahamiyat kasb
etadi. Retina orqali skrining qilish usullari invaziv bo‘lmaganligi va qulayligi bilan ajralib
turadi. Ayniqgsa, Optik koherens tomografiya yordamida mikrotuzilmaviy o‘zgarishlarni

aniqlash imkoniyati ushbu yo‘nalishni yanada dolzarb qilmoqda.

Asosiy gism
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Zamonaviy ilmiy tadqiqotlar shuni ko‘rsatadiki, retina tuzilishi va funksiyasi
markaziy asab tizimi bilan chambarchas bog‘liq. Retina embrional rivojlanish jarayonida
miya to‘qimalaridan shakllangan bo‘lib, undagi o‘zgarishlar neyrodegenerativ jarayonlarni
aks ettiradi. Shu sababli, retinal tekshiruvlar Alzheimer kasalligini aniglashda istigbolli

yo‘nalish sifatida qaralmoqda.

IImiy manbalarda retinada Amyloid-beta agregatlari va neyronlararo alogalarning
buzilishi aniglangan. Bundan tashgari, retinal gatlamlarning yupgalashuvi, aynigsa ganglion
hujayralari gatlamining degeneratsiyasi kasallikning erta belgilaridan biri sifatida gayd
etiladi. Ushbu o‘zgarishlarni aniglashda Optik koherens tomografiya keng qo‘llanilmoqda.
OCT vyordamida retina qatlamlari yuqori aniglikda tasvirlanadi va mikrotuzilmaviy

o‘zgarishlar aniqlanadi.

So‘nggi yillarda giperspektral tasvirlash texnologiyalari ham rivojlanib, ular
yordamida retina to‘qimalaridagi biokimyoviy o‘zgarishlarni aniqlash mumkin bo‘lmoqda.
Bu usul Amyloid plaklarini aniglashda yuqori sezuvchanlikka ega ekanligi bilan ajralib

turadi.

Shuningdek, tadqiqotlar retinal qon tomir tizimidagi o‘zgarishlar —
mikrotsirkulyatsiya buzilishlari va kapillyar zichligining kamayishi ham Alzheimer
kasalligi bilan bog‘ligligini ko‘rsatmoqda. Bu esa retinal angiografiya usullarining ham

diagnostik ahamiyatga ega ekanligini tasdiglaydi.

Umuman olganda, retina orqali diagnostika qilish usullari invaziv bo‘lmaganligi,
tezkorligi va iqtisodiy jihatdan samaradorligi bilan ajralib turadi. Shu bilan birga, ushbu
texnologiyalarni klinik amaliyotga keng joriy etish uchun qo‘shimcha tadgiqotlar va

standartlashtirish talab etiladi.
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Could An Eye Exam Reveal Alzheimer’s Disease?

Study suggests loss of blood vessels in retina reflect changes in brain health
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Xulosa

Xulosa gilib aytganda, Alzheimer kasalligini erta aniglashda retina biomarkerlaridan
foydalanish istigbolli yo‘nalish hisoblanadi. Zamonaviy texnologiyalar, xususan, Optik
koherens tomografiya va giperspektral tasvirlash usullari kasallikni simptomlar paydo
bo‘lishidan oldin aniqlash imkonini beradi. Kelajakda ushbu usullarni takomillashtirish va

klinik amaliyotga joriy etish orqgali kasallikni erta bosqichda nazorat gilish va davolash
samaradorligini oshirish mumkin.
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