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Giris

“Quru go6z” sindromu (QGS) oftalmologiyanin vacib problemlorindon biridir.
Bu xostoliyin genis yayilmasi, davamli diskomfort hissi, is gabiliyyotinin vo
hoyat keyfiyyotinin asagi diismosi, miialiconin kifayot qodor effektiv olmamasi
vo tibbi reabilitasiya xorclori diinyanin biitiin 6lkolorinds bu patologiyanin sosial
ohomiyyatini miioyyon edir [1]. QGS — iltihab, autoimmun doyisikliklor vo goz
sothinin zodolonmosini (hiiceyro degenerasiyasi vo apoptoz) 6ziindo birlosdiron
multifaktorial xostolikdir [2]. QGS-nin diagnostikasi sikaystlorin vo digor goz
xoastaliklorindo do rast golinon geyri-spesifik simptomlarin qiymatlondirilmasinag,
eloco do spesifik olamotlorin subyektiv nozoro alinmasina osaslanir ki, bu da
patologiyanin askar edilmasini, adekvat miialiconin toyinini va naticolorin obyektiv
monitoringini ¢otinlosdirir [3]. Klassik morfoloji metodlardan biri do sitoloji
miiayinadir. Impression sitologiya metodunun iistiinliiklorino preparatin miiayino
ticlin hazirlanmasinin sadsliyi vo travmatik doracasinin asagi olmasi daxildir. Bu,
nainki xastoliyin diagnostikasi marholasindo, hom do miialico prosesinin dinamik
miisahidosi ii¢iin vacibdir. Impression sitologiya metodunun osas xiisusiyyotlori
onun oftalmologiyada, o climlodon g6ziin 6n sathi xastoliklorinin diagnostikasi vo
monitoringinda totbiqino imkan verir [4 — 6].

Moagsad — goz sothinin QGS patogenezindoki rolunu, xiisusilo konyunktiva
epitelinin gz yas1 mayesinin formalagmasinda istirakini vo onun zodslonmaosinin
QGS-nin inkisafindaki shomiyyatini nozors alaraq, sokorli diabet (SD) fonunda
QGS olan xastolords 0,007%-1i para-aminobenzoy tursusu torkibli géz damcilari
ilo miialicodon ovval vo sonra konyunktiva sothi hiiceyralorinin impression
sitologiya ilo morfoloji vaziyyatini tadqiq etmok.

Material vo metodlar

Tadqiqata SD fonunda QGS klinik diagnozu qoyulmus, yaslar1 25-80 aras1 olan
60 xosto (55 gadin vo 5 kisi) daxil edilmisdir. Nozarot qrupu iso goz xostoliklori
vo ya $SD olmayan, yaslar1 35-75 aras1 olan 12 nafordon (24 g6z) ibarat olmusdur.
Todgigata daxiletmo meyarlar1 asagidaki kimi miioyyon edilmisdir: daha onco
yerli (lokal) miialico almamis, QGS olan I vo II tip SD xostalori.

Tadqgiqatin ovvolindo biitiin  xostalor hoartorofli  oftalmoloji  miiayinadon



ke¢misdir. Bura anamnezin toplanmasi, “G06z sothi xostoliklori indeksi” sorgu
anketi vasitosilo xostonin subyektiv voziyyatinin qiymatlondirilmasi, fliioresein vo
lissamin yasili ilo boyanma testlori, g6z yas1 pardosinin qirilma vaxti vo obyektiv
gostaricilordoki miisbot doyisikliklori agkar etmok li¢lin Sirmer I testi daxil
edilmisdir.

Biitiin xostolora 1 ay miiddotindo giindo 3 dofo, hor dofo 1 damci olmaqgla
goz damcilar1 toyin edilmisdir. Impression sitologiyasi miialicodon avval vo
miialicodon 1 ay sonra hoyata keg¢irilmisdir. G6z damcilar1 soklinds olan 0,007%-11
para-aminobenzoy tursusu mohlulunun konyuktiva sothi hiiceyralorinin morfoloji
vaziyyating tasiri impression sitologiyasi vasitasila dyronilmisdir. Goz almasinin
va qapaq konyuktiva epitelinin voziyyatini qiymotlondirmok ii¢iin modifikasiya
olunmus impression sitologiyast metodundan istifado edilmisdir [7].

Naticalor

Molumdur ki, qapaq va goz almasinin konyunktiva epiteli ii¢ hiiceyra gatindan
ibaratdir: silindrik hiiceyralordon - dorin, poliqonal hiiceyralordon - orta, yast1 vo
ya algaq kubsokilli hiiceyralordon ibarat sothi qatlar vo selik ifraz edon, sothdo
porakonds yerlogmis qadohvari hiiceyralor [8].

Saglam koniilliilorin (nazarat qrupu) gz gapagi konyunktivasinin sitoqramlari
analiz edilorkon asagidakilar agkar edilmisdir:

1. Konyunktivanin epitel hiiceyroalori kubsokilli formadadir, 6l¢tilori 15-20
mikrondur, qruplar (10 hiiceyrayo godor) vo klasterlor (10 hiiceyradon ¢ox)
soklindo yerlosirlor (sokil 1). Hiiceyralor bir-birine six bitisikdir, niivolor
morkozdo yerlosir, sitoplazma iso dar bazofilik hasiyo soklindadir;

2. Porakonds vo qruplagmis halda olan qodohvari hiiceyralor;

3. Az sayda sothi hiiceyrolor vo yasti epitel pulcuqglar (preparatda tok-tok rast
gaolinan).

Quru g6z sindromu vo SD olan xastalorin konyunktiva sitoqramlarinin hiiceyra
torkibini 1ki osas kateqoriyaya ayirmaq olar. Birinci variantda ¢oxtoboagali epitelin
niivasiz hiiceyrolori (pulcuglar, hiperkeratositlor) miisahido olunur ki, bunlar gérmo
sahasindo 0-1-3 adad olmagqla parakonda, 10-a godar hiiceyradan ibarat qruplar vo
10-dan ¢ox hiiceyradan ibarat klasterlor soklinds yerlosirlor (sokil 2). Sitogramin
bu variant1 19 (32%) xostodo askar edilmisdir. Ikinci variant (41 xosta, 68%) isa
yastilagsmis epitel hiiceyralorinin qruplart vo klasterlori (sakil 3), hiperkeratositlor
(qruplar vo klasterlor soklindo) vo az sayda qodohvari hiiceyralor (hor preparatda
beso godor) ilo xarakterizo olunurdu.

Miialicodon sonra sitoqramlarda asagidaki doyisikliklor miisahido edilmisdir:

1. Porakondo vo qruplagsmis qodohvari hiiceyrolor vo tok-tok rast golinon
hiperkeratositlor. Bu sitoqgram monzorosi xostolorin  14-do  (23%)
izlonilmisdir.

2. Proliferasiya olamatlori (hiiceyralorarasi kontaktlarin ifado olunmasi,
niivolorin bazofilliyi) olan poliqonal epitel hiiceyralorinin yigmlar1 vo
qatlari, porakonds vo qruplagsmis godohvari hiiceyralor, habelo tok-tok
hiperkeratositlor (46 xasto — 77%) (sakil 4).




Miizakira

Beloliklo, bir qayda olaraq, goz patologiyasi vo diabeti olmayan koniilliilorin
konyunktiva impression sitoqramlari poliqonal epitel hiiceyralorinin qruplari
va klasterlori ilo tomsil olunur. Bu hiiceyralor bir-birine six bitisikdir, niivalori
morkozdo yerlosir vo konarlarinda sitoplazmanin bazofilik hasiyasi moévcuddur.
Sitogramda homg¢inin porakondo vo qruplasmis godohvari hiiceyralor do askar
edilir; az sayda sothi yast1 hiiceyroloro vo hiperkeratositlora do rast golino bilor.

Quru g6z sindromu vo SD olan xastalordo konyunktiva epitelindo yetismomis
epitel hiiceyralorinin proliferasiya olamatlori miisahido olunmur, oksina, hiiceyra
olimii proseslori aktivlogir. Bu, konyunktiva epitelinin keratinlogsmosino sobab
olur. Hiperkeratositlor epitel hiiceyrasinin inkisafinda son marhoaloni togkil edir vo
hiiceyra Oliimiiniin variantlarindan biridir. Biitiin bunlar qadohvari hiiceyralorin
sayinin ohomiyyotli dorocodo azalmasina vo noticodo ifrazatin (géz yasinin)
miqdarinin azalmasina gotirib ¢ixarir. Goz damcilart soklindo 0,007%-1i para-
aminobenzoy tursusu mohlulu ilo miialicodon sonra hiiceyro 6liimii proseslori
yavaglaywr. Eyni zamanda, preparat konyunktivanin epitel hiiceyralorinin
proliferasiya proseslorini aktivlosdirir; bu hiiceyrolor bariz hiiceyrolorarasi
kontaktlar vo sitoplazmanin bazofilliyi ilo xarakterizs olunur ki, bu da hiiceyralorin
funksional aktiv godohvari hiiceyrolors ¢evrilmasi {ligiin olverisli miihit yaradir vo
epitelin keratinlogmasini longidir.

Go6z damcilart gaklindo olan 0,007%-li para-aminobenzoy tursusu klinik
praktikada interferon induktoru kimi virus mongali géz xostoliklorinin vo miixtolif
monsoali keratopatiyalarin miialicasindo istifade olunur [9]. Bu preparat buynuz
qisa xoralarin regenerasiyasini sliratlondirir, antioksidant vo radioprotektiv tosir
gostorir, hom¢inin konyunktiva epitel hiiceyralorinin induksiya olunmus apoptotik
Olimiiniin garsisini alir vo onu longidir [10 — 13].

Yekun

Impression sitologiyasinin praktikada totbigi asagidakilara imkan yaradir: 1)
g6z almasi vo gapaq konyunktivadan hiiceyro materialinin gotiiriilms sortlorinin
standartlasdirilmasina; 2) QGS-nin diagnostikasinin daqiqliyinin artirilmasina;
3) zaman keg¢dikco konyunktiva epitelinin voziyyatini, o cimlodon epitel gatinin
selik yaradan aktivliyini geyri-invaziv va obyektiv sokildo qiymatlondirilmasinae.
Go6z damcilar soklinds 0,007%-1i para-aminobenzoy tursusu mahlulu ils aparilan
mialico konyunktiva epitelinin voziyyatini yaxsilasdirir (konyuktiva epitel
hiiceyralorinin proliferasiyasi, konyunktiva epitelinin biitov qatinin barpasi),
godohvari hiiceyrolorin differensiasiyasini borpa edir vo onlarin sixligini artirir.

Acgar sozlor: impression sitologiya, “quru géz” sindromu, para-aminobenzoy
tursusu, sokorli diabet
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Introduction

Dry eye syndrome (DES) is one of the important problems of ophthalmology.
The high prevalence of this disease, persistent discomfort, reducing the performance
and quality of life, insufficient effectiveness of therapy and the costs of medical
rehabilitation determine the social significance of this pathology in all countries
of the world [1]. DES is a multifactorial disease that includes inflammation,
autoimmune changes, and damage to the eye surface (cell degeneration and
apoptosis) [2]. The diagnosis of DES is based on the assessment of complaints
and nonspecific symptoms that are also present in other eye diseases, as well as the
subjective consideration of specific signs, which makes it difficult to identify this
pathology, provide adequate therapy, and objectively monitor its results [3]. One of
the classical morphological methods is cytological examination. The advantages
of the impression cytological method include the simplicity of preparing the
specimen for examination and its low level of trauma. This is important not only
at the stage of disease diagnosis, but also for dynamic monitoring of the treatment
process. The main characteristics of the impression cytology method of research
allow its application in ophthalmology, including the diagnosis and monitoring of
diseases of the anterior surface of the eye [4 — 6].

Purpose — to investigate the morphological status of the conjunctival surface
cells in patients with DES and diabetes mellitus (DM) before and after treatment
with 0.007% para-aminobenzoic acid eye drops, using impression cytology, given
the role of the ocular surface in DES pathogenesis, particularly the involvement
of the conjunctival epithelium in the tear fluid formation and its damage in the
development of DES.

Material and Methods

The study included 60 patients (55 women and 5 men) aged 25 to 80 years
with a clinical diagnosis of DES with DM. The control group consisted of 12
individuals (24 eyes) aged 35 to 75 years without eye diseases or diabetes. The
inclusion criteria were as follows: patients with type I and type I DM with DES
who had not previously received local treatment.




At the beginning of the study, all patients underwent a comprehensive
ophthalmological examination, which included a medical history collection and
an assessment of the patient’s subjective condition using the “Eye Surface Disease
Index” questionnaire (Ocular Surface Disease Index, OSDI), tests with fluorescein
and lissamine green staining, tear film break-up time (TFT), and the Schirmer I
test to detect positive changes in objective indicators.

All patients were prescribed eye drops at a dose of 1 drop 3 times a day for 1
month. Impression cytology was performed before treatment and 1 month after
treatment. The effect of 0.007% para-aminobenzoic acid solution in the form of
eye drops on the morphological state of conjunctival surface cells was studied
using impression cytology. To assess the condition of the epithelium of the bulbar
and tarsal conjunctiva of the eyeball, we used a modified method of impression

cytology [7].

Results

It is known that the epithelium of the tarsal and bulbar conjunctiva consists
of three layers of cells: a deep layer of cylindrical cells, an intermediate layer of
polygonal cells, a superficial layer of flat or low cubic cells, and scattered surface-
located goblet cells that secrete mucus [8].

When analyzing the cytograms of the conjunctiva of the eyelids of healthy
volunteers (control group), the following was found: 1) epithelial cells of the
conjunctiva are cuboid in shape, measuring 15-20 microns, in groups (up to 10
cells) and clusters (more than 10 cells) (Figure 1).

The cells are tightly adjacent to each other, the nuclei are centrally located, and
the cytoplasm is in the form of a narrow basophilic rim; 2) scattered and grouped
goblet cells; 3) a small number of surface cells and flat epithelial scales (the only
ones in the preparation).

The cellular composition of the conjunctival cytograms of patients with DES
and DM can be divided into two main categories. In the first variant, there are
nucleate cells of the stratified epithelium (scales, hyperkeratocytes), scattered 0-1-
3 in the field of vision in groups of up to 10 cells and in clusters of more than 10
cells (Figure 2).

This cytogram variant was found in 19 (32%) patients. The second variant (41
patients, 68%) was characterized by groups and clusters of flattened epithelial
cells (Figure 3), hyperkeratocytes (in groups and clusters), and a small number of
goblet cells (up to five per preparation).

After treatment, the following changes were observed in the cytograms:

1. Scattered and grouped goblet cells, and occasional hyperkeratocytes. This

cytogram pattern was observed in 14 (23%) of the patients.

2. Accumulations and layers of polygonal (immature) epithelial cells with
signs of proliferation (expression of intercellular contacts, basophilia of
nuclei), scattered and grouped goblet cells, and single hyperkeratocytes (46
patients - 77%) (Figure 4).



Discussion

Thus, as a rule, the cytograms of conjunctival prints from volunteers without
eye pathologies and diabetes are represented by groups and clusters of polygonal
epithelial cells. These cells are tightly adjacent to each other, with their nuclei
located in the center and a basophilic rim of cytoplasm at the edge. The cytogram
also contains scattered and clustered goblet cells, and there may be a small number
of superficial squamous cells and hyperkeratocytes.

In patients with DES and DM, there are no signs of proliferation of immature
epithelial cells in the conjunctival epithelium, and, on the contrary, cell death
processes are activated. This leads to the cornification (keratinization) of the
conjunctival epithelium. Hyperkeratocytes are a dead end in the evolution of the
epithelial cell, one of the variants of cell death. All of this leads to a significant
decrease in the number of goblet cells, and, consequently, to a decrease in the
amount of secretions (tears). After treatment with a 0.007% solution of para-
aminobenzoic acid in the form of eye drops, the processes of cell death are slowed
down. At the same time, the drug activates the proliferation processes of epithelial
cells of the conjunctiva, which are characterized by pronounced intercellular
contacts and basophilia of the cytoplasm, which creates a favorable environment
for the maturation of cells into functionally active goblet cells and inhibits the
cornification of the epithelium.

Para-aminobenzoic acid (0.007%) in the form of eye drops is used in clinical
practice for the treatment of viral eye diseases as an interferon inducer, and for
keratopathies of various origins [9]. The drug accelerates the regeneration of
corneal wounds, has an antioxidant and radioprotective effect, and prevents and
inhibits the induced apoptotic death of conjunctival epithelial cells [10 — 13].

Conclusion

The use of impression cytology in practice allows for: 1) standardizing the
conditions for taking cell material from the tarsal and bulbar conjunctiva; 2)
improving the accuracy of diagnosing DES; 3) non-invasively and objectively
assessing the condition of the conjunctival epithelium, including the mucin-
producing activity of the epithelial lining, over time.

Therapy with a 0.007% solution of para-aminobenzoic acid in the form of
eye drops improves the condition of the conjunctival epithelium (proliferation
of conjunctival epithelial cells, restoration of a continuous layer of conjunctival
epithelium), with restoration of goblet cell differentiation and increased goblet cell
density.

Keywords: impression cytology, dry eye syndrome, para-aminobenzoic acid,
diabetes mellitus




Sokil 1. Pasiyent R-in (43 yas, nozarat qrupu) konyunktivasimin sitogrami: yetismomis epitel
hiiceyralari. Azur-eozin ilo boyanma, x400.

: S
Figure 1. Print from the conjunctiva of R., 43 years old (control group): immature epithelial cells.
Azur-eosin stain, x400.

Sokil 2. QGS-u olan 64 yash xasto A.-min miialicadan avval konyunktiva sitoqgrami: yasti epitel
pulcuglarinin toplanmasi. Azur-eozin ilo boyanma, x400.

Figure 2. Conjunctival impression of patient A., 64 years old, with DES before treatment:
accumulation of flat epithelial scales. Azur-eosin stain, x400.

Sokil 3. OGS olan 57 yash xasto A.-min miialicadan avval konyunktiva sitoqrami: yastilasmis epitel
hiiceyralarinin toplanmasi. Azur-eozin ilo boyanma, x400.

-

Figure 3. Print from the conjunctiva of patient A., 57 years old, with DES before treatment:
accumulation of flattened epithelial cells. Azur-eosin stain, x400.

Sakil 4. OGS ilo 64 yasl xasto F.-nin miialicadaon sonra konyunktiva sitoqgrami: proliferasiya
alamatlori olan poligonal epitel hiiceyralarinin toplanmasi. Azur-eozin ila boyanma, x400.

Figure 4. Patient F., 64 years old, diagnosed with dry eye syndrome. Print from the conjunctiva
after treatment. Accumulation of polygonal (immature) epithelial cells with signs of proliferation.
Azur-eosin. X400.
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