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Giris

Yash insanlarin saymin artmasi vo hoyat keyfiyyotinin yiiksalmasi {iciin
bilavasito vacib olan doyisikliklor sirasinda gorme orqaninda yaranan
psevdoeksfoliativ sindroma (PES) diqqet daha da arti. PES-nin inkisafi ilo
olagali dayisikliklorin ¢oxfaktorlu etiologiyaya malik oldugu, patogenezino hasr
olunan coxsayli todqiqatlar, alinan naticolor miizakirolor ¢orcivesindo qalir vo
yeni axtariglara tokan verir. PES ilo olaqoli adobiyyatda forz edilir ki, sindrom
zamani keratopatiya bir sira faktorlar vo ya onlarin kombinasiyasi sobabindon
yaranir. Belo ki, 6n kamera da hipoksik doyisikliklor, hiiceyrodonkonar matriksin
yigilmasi, buynuz qisanin arxa epitelial qatinda (AEQ) fibroplastik doyisikliklor
vo 0n kamerada bazi ziilallarin konsetrasiyasinin artmasi sobabindon miimkiindiir
[1]. Keratopatiya buynuz qisanin biitiin laylarin1 oshato edo bilon tosir faktorlari, o
climlodan, buynuz qisanin hassasliginin azalmasi, morkazi qalinliginin incolmasi
vo gozyast poardesinin sabitliyinin pozulmasi ilo baghdir. Buynuz qisanin
endoteliopatiyasinin inkisafi iiciin bir ne¢o nozoriyys movcuddur, o ciimlodon
Descemet membraninda altibucaqli olagalorin pozulmasi, AEQ apoptozunu togviq
edon psevdoeksfoliativ materialin askarlanmasi, hemato-oftalmik baryerdo vo
damar endotel disfunksiyasinda doyisikliklor [1 — 3]. PES ilo olagoali todqiqatlar
naticosindo molum olmusdur ki, 6n kamera mayesi niimunolorinds sitokinlorin
yiiksok soviyyalori agkar edilir, fibroz matriks prosesinin inkisafinda streso sobob
olan subklinik iltihabin istiraki tosdiq edilir [4, 5]. Bununla belo, 6n kamera
mayesinds iltthabonii sitokinlorin buynuz qisanin AEQ-nin bazi dayisikliklori ilo
miimkiin korrelyasiya alagosinin todqiqi aktual masasls olaraq qalir.

Moagsad — psevdoeksfoliativ sindrom vo katarakta olan gozlordo 6n kamera
mayesinds iltthabonii sitokinlorin - interleykin 1 beta (IL-1p), sis nekrozu faktoru
(TNF-a) konsentrasiyast buynuz qisanin arxa epitel qatinin bazi doyisikliklori ilo
miimkiin korrelyasiya olagosini todqiq etmok.

Material vo metodlar
Bu todqgigatin klinik materialina katarakta omoliyyati iigiin klinikaya miiraciot
edon vo corrahi omoliyyat iiciin yerlosdirilon, 56-86 yas aras1 61 xostonin (orta



yas 72,2 = 0,9), onlardan, 26 kisinin (42,6%), 35 gadinin (57,3%) miiayino vo
mialicosinin naticalori daxil idi. Todgiqata daxil edilmo meyarlar1 asagidakilar
1di: PES-nin fonunda katarakta diagnozunun tasdiglonmasi, goziin 6n seqmentinin
strukturlarinda, biillurun kapsulasinda, sinn liflorindo iki morhalali biomikroskopiya
ilo psevdoeksfoliativ materialin (PEM) askarlanmasi, ultrasos biomikroskopiyasi
(UBM). Biitiin xastolor lazimi oftalmoloji vo laboratoriya todqiqatlarindan, yanasi
somatik patologiyanin miioyyan edilmasindon ke¢misdirlor. Oftalmoloji miiayinoya
gorma itiliyi (korreksiya ilo vo korreksiyasiz), iki morhaloli biomikroskopiya
(kigik boboklo, midriazla tonometriyadan sonra), qonioskopiya, UBM (UBM-plus,
Accutome, ABS) vo buynuz qisa giizgii mikroskopiyasi (Tomey EM-3000 giizgii
mikroskopunda, Yaponiya) daxil idi. Biitlin xostolordon mikroiyno ilo 6n kamera
mayesinin aspirasiyasindan sonra lokal topikal anesteziya altinda intraokulyar
linza (IOL) implantasiyasi ilo fakoemulsifikasiyadan ke¢misdirlor.

Laboratoriya miiayinosi: klinik immunologiya laboratoriyasinda Stat Fax-
2100 cihazinda ferment immunoassay1 istifado edorok zordabda vo 6n kamera
mayesindo IL-1B vo TNF-a konsentrasiyasi dlgiiliib. Todqiqat ti¢lin yerli sitokin
statusunun sorti qiymotlondirilmasi tigiin on informativ material kimi 6n kamera
mayesi (n = 61) secilmisdir.

Statistik molumatlarin emali Kruskal-Wallis vo Mann-Whitney testlori ilo
tokdoyiskonli statistika istifado edilorok hoyata kegirilib. Tadqgigat protokolu
Akademik Zorifs Oliyeva adma Milli Oftalmologiya Markazinin Etik Komitasi
torafindon tosdiq edilib. Biitiin xostolordon moalumath raziliq alinmisdir.

Naticalor

Katarakta omoliyyatindan avval 6n kamera mayesinda iltithabonii sitokinlorindon
— IL-1B vo TNF-a — doyisikliklori tohlil edilmisdir, nozarot qrupu ilo miigayiso
olunmusdur. Bels ki, IL-1p 6n kamera mayesinds 0,985 + 0,218 nozarat qrupunda
159 0,133 £ 0,050; TNF-a 6n kamera mayesindo 1,189 + 0,194, nozarst qrupunda
0,173 £ 0,054 olmus, shamiyyatli doracads nazarat qrupundan forqlonmisdir (<
0,001).

Psevdoeksfoliativ sindrom ilo olagoli miixtolif doracoli corrahi risk vo struktur
doyisikliklori olan xastolordo amoliyyatdan oavvalki spekulyar mikroskopiya ilo
buynuz qisanin AEQ hiiceyra sixliginin gostoricilori todqiq olunmusdur. PES olan
xastolords shomiyyatli doyarlorlordon miixtslif variasiyalarla (min 2743 hiiceyra/
mm?, maksimum 3460 hiiceyro/mm?) orta hiiceyra sixlig1 —2871,6 £ 57,3 hiiceyra/
mm? oldugu gostordi. Buynuz qisanin qalinligi 0,523 + 0,006, hiiceyronin orta
sahasi, orta hiiceyra polimorfizmi 572,8 + 38,9 vo altibucaqli hiiceyro sixligi
(heksaqonal hiiceyro faizinin) 58,1 + 4,5 miisyyon olunurdu. Bu shomiyyatli
doyorlorin korrelyasiya tohlili aparilmisdir. Miioyyon olunmus buynuz qisanin
AEQ doyisikliklori ilo 6n kamera mayesindo askarlanan sitokinlorin tadqiqi,
korrelyasiya analizi gostordi ki: gostoricilor arasinda diiz (bir gostorici artdiqda
digori do artir) vo oks (bir gostorici artdigda digor gostorici azalir) korrelyasiya
olagalari miioyyon olunur. Bels ki, buynuz qisa qalinlig1 gostaricisi ilo hiiceyranin
orta sahosi gostoricisi arasinda diiz korrelyasiya olagosi miioyyon olunmusdur,




korrelyasiya omsal1 0,142-dir, p = 0,289 (p > 0,05), lakin forq statistik ohomiyyatli
olmamigdir. Hiiceyronin orta sahosinin gostoricisi ilo 6n kamera mayesindo
olan IL-1p gostaricisi arasinda oks korrelyasiya olaqesi miioyyan olunmusdur,
korrelyasiya omsali -0,341-dir, p = 0,025 (p < 0,05), forq statistik ohomiyyatli
olmusdur. Hiiceyronin orta sahasi gostoricisi ilo 6n kamera mayesindo olan TNF-a
arasinda oks korrelyasiya olagosi miioyyon olunmusdur, korrelyasiya omsali
-0,325-dir, p = 0,033 (p < 0,05), forq statistik ohomiyyatli olmusdur.

On kamera mayesinda olan TNF-a gdstoricisi Heksaqonal hiiceyrolorin sayi
(HEX) arasinda diiz korrelyasiya olagosi miioyyon olunmusdur, korrelyasiya
omsal1 0,322-dir, p = 0,035 (p < 0,05), forq statistik ohomiyyotli olmusdur. On
kamera mayesindo olan TNF-a ilo hiiceyronin orta sahosinin godstoricisi arasinda
oks korrelyasiya olagosi miioyyon olunmusdur, korrelyasiya omsali -0,325-dir, p
= 0,033 (p < 0,05), forq statistik ohomiyyatli olmusdur. Bununla bels, 6n kamera
mayesinda olan IL-1pB gostaricisi ilo 6n kamera mayesinda olan TNF-o arasinda
diiz korrelyasiya alagosi miioyyon olunmusdur, korrelyasiya omsal1 0,522-dir, p =
0,0001 (p < 0,05), forq statistik shomiyyatli olmusdur.

Miizakira

Beloliklo, alinan noticolora osason, PES-nin inkisafinda patogenetik bir
olaga kimi hematooftalmik baryerin pozulmasi, sitokinlorin yash insanlarda
osas risk faktorlardan biri kimi ciddi hesab oluna bilor [6, 7]. Sitokinlorin
xtisusiyyatlori ¢oxsaxali oldugundan, onlar iltihab1 induksiya, requlyasiya edirlor,
mohdudlasdirirlar. Homginin, 6n kamera mayesinda sitokinlor buynuz qisanin
AEQ hiiceyralorino PES olan gozlordo katarakta omoliyyatindan sonra iltihabi
agirlagsmalar zamani miioyyon tosir gostorarak, risk faktoru kimi 6nomli hesab
oluna bilar. G6z almasinin strukturlarinda ilkin vo miiteraqqi distrofik dayisikliklori
toyin edon molekulyar mexanizmlor ndqteyi-nozorindon immun faktorlarin rolu
tasdiqlonir. Beloa ki, kaskin va xroniki iltthab mediatoru olaraq, iltithab soklinda
Oziinii gostoron geyri-spesifik miidafionin xottini tomin etmok ixtidarindadirlar.

Yekun

Belalikls, PES zamani katarakta corrahiyyasindan sonraki fasadlar baximindan
potensial risk amili kimi buynuz gisanin arxa epitel qatinin doyisikliklori ilo 6n
kamera mayesindo IL-1p, TNF-a sitokinlorinin gostaricilori arasinda korrelyasiya
alagalarinin mévcudlugu miiayyan edilmis va oalava tasir gostara bilon sindromun
inkisafi ilo bagl diiz vo oks olagoli olan miimkiin risk faktorlar1 todqiq olunmusdur.

Acar sozlar: psevdoeksfoliativ sindrom, IL-15, TNF-a, katarakta, on kamera
mayesi, buynuz gisamin arxa epitel qgatt
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Introduction

Among the changes that are directly important for the increase in the number
of elderly people and the improvement of their quality of life, attention is
increasingly paid to the etiopathogenesis and clinical features of pseudoexfoliative
syndrome (PES) in the organ of vision. It is discussed that the changes associated
with the development of PES have a multifactorial etiology. However, numerous
studies devoted to the pathogenesis of PES, the results obtained remain within
the framework of discussions and give impetus to new searches. In the literature
related to PES, it is assumed that keratopathy during the syndrome occurs due
to a number of factors or their combination. Thus, it is possible due to hypoxic
changes in the anterior chamber, accumulation of extracellular matrix, fibroplastic
changes in the posterior epithelial layer of the cornea (PEL), and an increase in
the concentration of some proteins in the anterior chamber [1]. Keratopathy is
associated with a number of factors that can affect all layers of the cornea, including
decreased corneal sensitivity, central thinning, and tear film instability. Several
theories have been proposed for the development of corneal endotheliopathy,
including disruption of hexagonal bonds in Descemet’s membrane, the presence
of pseudoexfoliative material that promotes AEC apoptosis, changes in the blood-
ophthalmic barrier, and vascular endothelial dysfunction [1 — 3]. Studies during
PES have shown that elevated levels of cytokines are detected in anterior chamber
fluid samples, suggesting the involvement of subclinical inflammation that causes
stress in the development of the fibrotic matrix process [4, 5]. However, the study
of the possible correlation between inflammatory cytokines in the anterior chamber
fluid and some changes in the corneal AEC remains an urgent issue.

Purpose — to investigate the possible correlation between the concentrations
of pro-inflammatory cytokines — interleukin-1 beta (IL-1B) and tumor necrosis
factor-alpha (TNF-a) — in the anterior chamber fluid and certain changes in the
corneal endothelium in eyes with pseudoexfoliation syndrome and cataract.




Material and Methods

The clinical material of this study included the results of examination and
treatment of 61 patients aged 56-86 years (mean age 72.2 + 0.9), of whom 26
were men (42.6%) and 35 were women (57.3%). The inclusion criteria for
the study were: confirmation of the diagnosis of cataract on the background
of PES, detection of pseudoexfoliative material (PEM) in the structures of the
anterior segment of the eye, the lens capsule, and synovial fibers by two-stage
biomicroscopy, ultrasound biomicroscopy (UBM). All patients underwent the
necessary ophthalmological and laboratory studies, and the identification of
concomitant somatic pathology. The ophthalmological examination included visual
acuity (with and without correction), two-stage biomicroscopy (after tonometry
with a small pupil, mydriasis), gonioscopy, UBM (UBM-plus, Accutome, USA),
and corneal specular microscopy (on a Tomey EM-3000 specular microscope,
Japan). All patients underwent phacoemulsification with Intraocular lens (IOL)
implantation under local topical anesthesia after aspiration of anterior chamber
fluid with a microneedle.

Laboratory examination: IL-1 and TNF-a were measured in serum and
anterior chamber fluid using enzyme immunoassay on the Stat Fax-2100 device in
the Clinical Immunology Laboratory. Anterior chamber fluid (n = 61) was selected
as the most informative material for the conditional assessment of local cytokine
status for the study.

Statistical data processing was carried out using univariate statistics with
Kruskal-Wallis and Mann-Whitney tests. The study protocol was approved by the
Ethics Committee of the National Ophthalmology Centre named after Academician
Zarifa Aliyeva. Informed consent was obtained from all patients.

Results

Changes in proinflammatory cytokines — IL-13 and TNF-a — in the anterior
chamber fluid before cataract surgery were analysed and compared with the
control group. Thus, IL-1p in the anterior chamber fluid was 0.985 + 0.218 and in
the control group 0.133 £ 0.050; TNF-a in the anterior chamber fluid was 1.189 +
0.194, the control group was 0.173 + 0.054, significantly different from the control
group (< 0.001).

Preoperative corneal PEL cell density indicators were studied by specular
microscopy in patients with different degrees of surgical risk and structural changes
associated with PES. In patients with PES, the mean cell density (ECD) was
2871.6 £ 57.3 cells/mm? with different variations (min 2743 cells/mm?, max 3460
cells/mm?). The corneal thickness was 0.523 + 0.006, the mean cell polymorphism
(AVG) was 572.8 £ 38.9 and the hexagonal cell density (HEX) was 58.1 +4.5.

Correlation analysis of significant values was conducted. The study of the
changes in the PEL of the determined cornea and the cytokines detected in the
anterior chamber fluid, correlation analysis showed that: direct (when one indicator
increases, the other also increases) and inverse (when one indicator increases, the
other indicator decreases) correlation relationships are determined between the



indicators. Thus, a direct correlation relationship was determined between the
corneal thickness (CT) indicator and AVG indicator, the correlation coefficient
15 0.142, p = 0.289 (p > 0.05), but the difference was not statistically significant.
An inverse correlation was found between the AVG index and the IL-1pB index
in the anterior chamber fluid, the correlation coefficient was -0.341, p = 0.025
(p < 0.05), the difference was statistically significant. An inverse correlation was
found between the AVG index and the TNF-a index in the anterior chamber fluid,
the correlation coefficient was -0.325, p = 0.033 (p < 0.05), the difference was
statistically significant.

A direct correlation was found between the TNF-a level in the anterior chamber
fluid and the number of HEX, the correlation coefficient was 0.322, p = 0.035
(p < 0.05), the difference was statistically significant. An inverse correlation was
found between the TNF-a level in the anterior chamber fluid and the AVG level,
the correlation coefficient was -0.325, p = 0.033 (p < 0.05), the difference was
statistically significant. However, a direct correlation was found between the IL-
1B indicator in the anterior chamber fluid and TNFa in the anterior chamber fluid,
the correlation coefficient was 0.522, p = 0.0001 (p < 0.05), the difference was
statistically significant.

Discussion

Thus, based on the results obtained, disruption of the blood-ophthalmic barrier
as a pathogenetic link in the development of PES, cytokines can be considered as
one of the main risk factors in the elderly [6, 7]. Since the properties of cytokines
are multifaceted, they induce, regulate, and limit inflammation. Also, cytokines in
the anterior chamber fluid can have a certain effect on the PEL cells of the cornea
during inflammatory exacerbations after cataract surgery in eyes with PES, and can
be considered an important risk factor. Dystrophic changes in the structures of the
eyeball are not characteristic only for PES, but with it they tend to develop more
widely and more clearly. From the point of view of the molecular mechanisms
that determine the initial and progressive dystrophic changes in the structures of
the eyeball, the role of immune factors is confirmed. Thus, as mediators of acute
and chronic inflammation, they are able to provide a line of non-specific defense,
which manifests itself in the form of inflammation.

Conclusion

Thus, in PES, the presence of correlations between changes in the corneal
endothelium and the levels of pro-inflammatory cytokines (IL-1B, TNF-a)
in the anterior chamber fluid has been established as a potential risk factor for
postoperative complications following cataract surgery. Additionally, possible risk
factors directly and inversely associated with the progression of the syndrome and
capable of exerting additional effects have been investigated.

Keywords: pseudoexfoliative syndrome, IL-1f, TNF-o, cataract, anterior
chamber fluid, posterior corneal epithelium




ODOBIYYAT | REFERENCES

Schlétzer-Schrehardt, UM. Corneal endothelial involvement in pseudoexfoliation
syndrome / U.M.Schlétzer-Schrehardt, S.Dérfler, G.O.Naumann // Arch. Ophthalmol., —
1993. 111(5), — p. 666-674. https://doi.org/10.1001/archopht.1993.01090050100038
Naumann, G.O. Keratopathy in pseudoexfoliation syndrome as a cause of corneal
endothelial decompensation: A clinicopathologic study / G.O.Naumann, U.Schlotzer-
Schrehardt // Ophthalmology, — 2000. 107(6), — p. 1111-1124. https://doi.org/10.1016/
S0161-6420(00)00087-7

Demirdogen, B.C. Evaluation of oxidative stress and paraoxonase phenotypes in
pseudoexfoliation syndrome and pseudoexfoliation glaucoma / B.C.Demirdégen,
O.M.Ceylan, Isikoglu [et al.] // Clin. Lab., — 2014. 60(1), — p. 79-86. https://doi.
org/10.7754/Clin.Lab.2013.121229

Takai, Y. Multiplex Cytokine Analysis of Aqueous Humor in Eyes with Primary Open-Angle
Glaucoma, Exfoliation Glaucoma, and Cataract / Y.Takai, M.Tanito, A.Ohira // Invest.
Ophthalmol. Vis. Sci., — 2012. 53(1), — p. 241-247. https.//doi.org/10.1167/iovs.11-8434
Zenkel, M. Proinflammatory cytokines are involved in the initiation of the abnormal matrix
process in pseudoexfoliation syndrome/glaucoma / M.Zenkel, P.Lewczuk, A.Junemann
[et al.] // Am. J. Pathol., — 2010. 176(6), — p. 2868-2879. https://doi.org/10.2353/
ajpath.2010.090914

Namazova, H.K. Risk factors for potential complications of cataract surgery in the eyes
with varying degrees of pseudoexfoliative syndrome development / H.K.Namazova,
G.T.Sailova // Azarbaycan Oftalmologiya Jurnali, — 2023. 1(44), — p. 77-83. https.://www.
oftalmologiya.az/journal/articles/2023/44/79-86.pdf

Namazova, HK. Changes in corneal endothelium and risk factors for surgical treatment
of cataracts in the presence of pseudoexfoliation syndrome / H. K. Namazova, G.T.Sailova

// J. Life Sci. Biomed., — 2023. 78(1), — p. 31-37. https://doi.org/10.5281/zenodo.8004184



