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Annotation. Relevance. The data available in the scientific literature on the role of cytokines as a special biological
system, the function of which is the local regulation of regeneration processes, substantiate the relevance of the research
task in this direction. Purpose of the study. Clinical monitoring of the level of cytokines in the lacrimal fluid in patients after
LASIK and Femto-LASIK operations. Materials and methods. The prospective study included 40 patients (80 eyes) with mild
to moderate myopia and complex myopic astigmatism operated on in 2022. During the study, lacrimal fluid was taken and
its further biochemical study was performed to determine the level of cytokines IL-1B, IL-4, TNF-a. Results. In the main
group, the frequency of detection of the cytokine IL-1B, which is the main pro-inflammatory agent, was 80%, while in the
comparative group it was detected in 90% of tear fluid samples. Average IL-1B values were highest in the LASIK comparison
group. Average TNF-a values were also the highest in the comparison group. At the same time, the differences in the average
values between the main and comparative groups were statistically significant (p<0.05). Average IL-4 values were the highest
in the main group, where the Femto-LASIK operation was performed. Conclusions. The course of the regenerative process in
patients after excimer laser vision correction depends on the concentration of pro-inflammatory cytokines IL-18 and TNF-a
and anti-inflammatory cytokine IL-4. Based on this, with a higher level of pro-inflammatory cytokines in the lacrimal fluid,
the lengthening of the terms of pain relief and epithelialization after surgery was determined.
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AHHOTauma. AkTyanbHocTb. CylecTByrOLME B HayYHOW MTepaType AaHHble O PO LIUTOKMHOB B KayecTBe Crnewu-
anbHoOM 61OoNIorMyeckon cucTembl, OYHKLMSA KOTOPON COCTOMT B MECTHON pPerynsiLmMmn NnpoLeccoB pereHepauum, 060CHOBbI-
BalOT aKTyasIbHOCTb 3afayn Nno uccrnefoBaHUAM B 3TOM HanpasneHuu. Llenb uccnegoeanus. KnvMHMYECKMin MOHUTOPUHT
YPOBHS LLUTOKUHOB B CJIE3HOMN XMAKOCTM Yy naumeHToB nocne onepaumn LASIK n Femto-LASIK. MaTepuanbi u MeTofbi.
MpocnekTUBHOE uccnepoBaHne Bktoyano 40 6onbHbIx (80 rnas) ¢ Muonueit cnabon U cpegHen CTENEHN U COXHbIM MU-
ONUYeckMM acTUrmMaTusMom, npoornepupoBaHHbix B 2022 r. B xoae uccrenoBaHus NpoBoauan 3abop crnesHom Xupko-
CTW U ee fanbHenwwee BUOXMMUYECKOE UCCNef0BaHME C Lenbto onpenesieHns ypoBHA unuTokmHoB UJ1-1B, UI1-4, ®HO-a.
Pesynbratbi. B OCHOBHOM rpynne yacToTa BbifBeHUs LuToknHa UJT-1B, ABnsOLWLEerocs 0CHOBHbIM NPOBOCMANUTENbHbIM
areHToMm, cocTaBuna 80%, B TO BpeMs Kak B CpaBHUTENbHOW rpymnne oH Obin BbisiBneH B 90% 06pasLoB Cne3How XUaKo-
cTu. CpegHue nokasatenu UJI-1B 6binm Hanbonee BbICOKMMU B CPaBHUTENbHOW Fpyrne, B KOTOPOW BbIMNOMHANM onepa-
unto LASIK. CpepHue nokasatenu ®HO-a Takxe 6biv Hanbonee BbICOKMMM B CpaBHUTENbHOM rpynne. MNpu 3ToM pasnmMums
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B CpeLHUX NMoKasaTeNax MeXAy OCHOBHOW U CpaBHUTENbHON rpynnamu Oblfin CTaTUCTMYECKU JocToBepHbiMU (p<0,05).
CpepHue nokasatenu WUJ1-4 6binm Hambonee BbICOKMMU B OCHOBHOW rpynne, rae BbINonHsanM onepayuto Femto-LASIK.
BoiBogbl. TeyeHne pereHepaTOpPHOro npouecca y NauyMeHTOB Mocfie 3KCUMepa3epHO KOPPEKLUN 3PEeHUsI HaxoauTcs
B 3aBUCMMOCTW OT KOHLEHTpaLun npoBocnanuTenbHbiX LMTokmHoB UJ1-18 n ®HO-a n npoTMBOBOCHANIMTENIbHOIO LUTOKU-
Ha UJ1-4. Ucxops n3 aToro, Npu 6onee BbICOKOM YPOBHE NPOBOCMANUTENbHbIX LLUTOKMHOB B CIE3HOMN XMUAKOCTU onpenere-
HO yAJIMHEHWE CPOKOB KYNMpoBaHUsi 6011eBOro CUHApPOMA M 3NUTENN3aLMKM Nocsie onepauuu.
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Annotatsiya. Dolzarbligi. Regeneratsiya jarayonlarini mahalliy tartibga solish bo'lgan maxsus biologik tizim sifatidagi
sitokinlarning roli haqgidagi ilmiy adabiyotlarda mavjud bo'lgan ma'lumotlar ushbu yo'nalishdagi tadgiqot vazifasining
dolzarbligini asoslaydi. TapkukoT makcagu. LASIK va Femto-LASIK operatsiyalaridan keyin bemorlarda ko'z yoshi
suyuqlikdagi sitokinlar darajasining klinik monitoringi. Materiallar va usullar. Istigbolli tadqiqotga 2022 yilda operatsiya
gilingan engil va o'rtacha darajadagi miyopiya va murakkab miyopik astigmatizm bilan og'rigan 40 nafar bemor (80 ko'z)
ishtirok etdi. Tadgiqot davomida ko'z yoshi suyuqligi olindi va IL-1b, IL-4, TNF-a. sitokinlari darajasini aniglash uchun uning
keyingi biokimyoviy tadqiqoti o'tkazildi. Natijalar. Asosiy guruhda yallig'lanishga garshi asosiy vosita bo'lgan IL-1b sitokinini
aniqlash chastotasi 80% ni tashkil etgan bo'lsa, giyosiy guruhda ko'z yoshi suyuqligi namunalarining 90% da aniglangan.
O'rtacha IL-1b ko'rsatkichlari LASIK tagqoslash guruhida eng yuqori bo'ldi. Tagqoslash guruhida o'rtacha TNF-a giymatlari
ham eng yugqori edi. Shu bilan birga, asosiy va qiyosiy guruhlar o'rtasidagi o'rtacha giymatlardagi farglar statistik ahamiyatga
ega edi (p<0,05). O'rtacha IL-4 ko'rsatkichlari Femto-LASIK operatsiyasi o'tkazilgan asosiy guruhda eng yuqori bo'ldi. Xulosa.
Eksimer lazerli ko'rishni tuzatishdan so’ng bemorlarda regenerativ jarayonning borishi yallig'lanishga garshi IL-1b va TNF-a
sitokinlari va yallig'lanishga garshi IL-4 sitokinlarining kontsentratsiyasiga bog'liq. Shunga asoslanib, ko'z yoshi suyuglikda
yallig'lanishga garshi sitokinlarning yuqori darajasi bilan operatsiyadan keyin og'rigni yo'qotish va epitelizatsiya muddatini
uzaytirish aniglandi.
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Annotation. The study of the role of cytokines
in the local regulation of regenerative processes
indicates that this area is of extreme interest for
further research. Recent advances in molecular
immunology make it possible to understand the
need for a deep study of the essence of restorative
and regenerative processes in corneal tissues after
keratorefractive operations. The starting mechanism
for the beginning of regenerative processes in the
cornea is the "evaporation” of the tissue elements of
the cornea and the further development of apoptosis.
In this case, these factors can significantly change
the course of the regenerative reaction [1-4].

Literature data indicate that some cytokines have the
ability to stimulate protective reactions in tissues,
which involve various types of endothelial, epithelial
and connective tissue cells with the development of
a local specific inflammatory reaction in the lesion
[5,6]. It has been proven that for a “favorable” course
of the processes of physiological tissue regeneration,
it is necessary to have a balance in the level of pro-
and anti-inflammatory cytokines. However, with the
development of their imbalance, pathophysiological
shifts in regenerative processes begin, leading
to stimulation of cell apoptosis, impaired
epithelialization and restoration of nerve fibers [7-9].
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In connection with the foregoing, it is advisable to
study the level of cytokines in the lacrimal fluid in
order to deeply understand the changes occurring in
the foci of corneal tissue damage after excimer laser
interventions.

Purpose of the study. Clinical monitoring of the
level of cytokines in the lacrimal fluid at patients after
LASIK and Femto-LASIK surgeries.

Materials and methods. The study included 40
patients (80 eyes) with mild to moderate myopia. The
distribution of patients by gender was as follows:
male — 17 (39.5%), female — 23 (60.4%). The age of
the patients ranged from 19 to 28 years, the mean age
was 23.911.8 years. Patients underwent excimer laser
vision correction at the Department of Ophthalmology
of the Innovative Clinic of Dr. Maksudova (DMC)
in June-August 2022. A prospective study was
conducted. The patients were divided into 2 groups.
The comparison group (n=20, 40 eyes) underwent
LASIK surgery, while the main group (n=20, 40 eyes)
underwent Femto-LASIK surgery. During the study,
lacrimal fluid was taken and its further biochemical
study was carried out in order to determine the level
of cytokines. The collection and study of tear fluid
was performed on the 3rd day after surgery in the
morning without stimulation of tear production. The
operation was performed under local anesthesia with
a 0.5% solution of alkaine. All patients underwent laser
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pro-inflammatory cytokine, the increase in the
level of which is associated with the activation
of the immune response by the type 1 T-helper
mechanism, and associated with the development
of inflammatory and destructive processes. This
cytokine is responsible for providing tissue repair
processes by stimulating the processes of migration
in the epithelium, the synthesis of collagen fibers
and the regeneration of nerve endings. An increase
in the level of this cytokine in biological fluids
is accompanied by the development of a local
inflammatory reaction and serves as a signal for the
activation of other cytokines [3,9,10]. According to
our data, the study of the concentration of IL-1p in
the lacrimal fluid of patients showed that in the main
group, the frequency of detection of this cytokine,
which is the main pro-inflammatory agent, was 80%,
while in the comparative group it was detected in 90%
of lacrimal fluid samples. Average IL-1B scores were
highest in the comparative LASIK group. At the same
time, the differences in the average values between
the main and comparative groups were statistically
insignificant (p<0.05). However, it should be noted
that the average indicators of both the main and
comparative groups in relation to the indicators of
the control group, in which the cytokine was detected
only in 25% of samples, were statistically significant
(p<0.05) (Fig. 1).
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Fig. 1. Comparative characteristics of IL-1B concentration in patients in the study groups (pg/ml)

vision correction using a Wavelight EX 500 excimer
laser unit (Alconlab., USA) under the "Wavefront
optimized" program. In the comparative group, the
flap was formed using an Evolution 3E microkeratome
with a 130 pm head (MORIA SA, France). In the main
group, the flap was formed using a femtosecond laser
using a Wavelight FS 200 device (Alcon lab., USA) with
a programmed flap thickness of 110 pm.

Results and discussion. IL-1B is the main

Tumor necrosis factor (TNF-a or cachectin)
is one of the most important proteins involved in
the activity of the cytokine system. It belongs to
the group of pro-inflammatory cytokines, being
a marker of inflammation and regeneration. The
main cells synthesizing TNF-a are monocytes and
tissue macrophages. At the same time, receptors for
TNF-a can be found in all cells of the body, except
for erythrocytes. The need to study the level of TNF-a
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Fig. 2. Comparative characteristics of TNF-a concentration in patients in the study groups, pg/ml
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Fig 3. Comparative characteristics of IL-4 concentration in patients in the study groups, pg/ml

was due to the fact that this cytokine is able to induce
the activation of apoptosis, which is a morphological
feature of the regenerative reaction of the cornea
to excimer laser exposure [4,5]. The study of the
concentration of TNF-a in the tear fluid of patients
in our studies showed that in the main group the
frequency of detection of this cytokine was 75%, while
in the comparative group it was detected in 95% of
the tear fluid samples, and in the control group — in
25% (Fig. 2). Average TNF-a values were highest in
the comparative LASIK group. At the same time, the

differences in the average values between the main
and comparative groups were statistically significant
(p<0.05). The average indicators of both the main
and comparative groups in relation to the indicators
of the control group were also statistically significant
(p<0.05).

IL-4 is an anti-inflammatory cytokine capable
of activating cell migration and adhesion. It
has a significant impact on the development of
destructive-inflammatory processes of various
etiologies in the area of tissue damage [6,11]. The
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Table 1.
Recovery rate of structural and functional parameters of the regenerative process
in the cornea in the study groups, Mtm

Parameters Main group Comparison group
Relief time of pain syndrome, hours 2,4+0,4+* 3,610,5
Completion time of corneal epithelialization, hours 3,540,3* 4,310,4
Terms of recovery of the RTSP indicator, days 10,241,2* 14,441,3

Note: * - differences in comparison with the indicators of the comparative group are statistically significant ( p<0.05)

study of the concentration of IL-4 in the lacrimal
fluid of patients showed that in the main group the
frequency of detection of this cytokine, which is
an anti-inflammatory agent, was 95%, while in the
comparative group it was detected in 75% of the
lacrimal fluid samples. Average IL-4 values were the
highest in the main group, in which the Femto-LASIK
operation was performed (Fig. 3). At the same time,
the differences in the average values between the
main and comparative groups were not statistically
significant (p<0.05). The average values of both the
main and comparative groups, in comparison with
the indicators of the control group, in which the
cytokine was detected only in 10% of the samples,
were statistically significant (p<0.05).

Thus, the results of laboratory studies of the
concentrations of cytokines IL-1B, TNF-a and IL-4
in the lacrimal fluid of patients after excimer laser
correction using LASIK and Femto-LASIK methods
showed that the use of a femtosecond laser during
flap formation is associated with a lower activity of
pro-inflammatory cytokines and a more pronounced
activity of anti-inflammatory cytokines. Table 1
summarizes the timing of the completion of recovery
processes in the cornea after photorefractive surgery
in 2 study groups. The results obtained indicate that
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