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assessment of the condition of the upper eyelid skin, biopsy sampling, and immunohistochemical
examination using monoclonal antibodies against estrogen receptors ER-a and ER-B. The level of
receptor expression was evaluated using the H-score method. Results: the mean ER-a expression
level in patients of reproductive age was 78.4+4.6, in the perimenopausal group 61.2+3.9, and in the
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58.6+3.4, and 39.5%2.8, respectively. Analysis of variance revealed statistically significant
differences between the studied groups in the expression levels of ER-o (p=0.0003) and ER-p
(p=0.0001). Conclusion: the obtained results indicate a decrease in estrogen receptor expression with
increasing patient age and confirm the involvement of hormonal factors in the development of
blepharochalasis.
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KIIMHUKO-UMMYHOI'NCTOXUMHNYECKHUE USMEHEHHWSA BEPXHEI'O BEKA ITPH
BJIE®APOXAJIA3ZUCE Y ) KEHIIUH PA3ZHBIX BO3PACTHO-I'OPMOHAJIBHBIX
I'PyIIl

AHHOTALIUA
Leap ucciaenoBaHusi: ONCHUTh KIMHUKO-UMMYHOTUCTOXHMHUYECKHAE OCOOCHHOCTH KOXKH BEPXHETO
BeKa npu Onedapoxanszuce y )KEHIIUH Pa3IMYHBIX BO3PACTHO-TOPMOHAIBHBIX TPYII HA OCHOBAHHUH
ypOBHSI JKcIpeccun perentopoB scTporeHa ER-o u ER-B. Marepuaa u meToabl: mocie
CTaHJIAPTHOTO O(TAIBMOJIOTHYECKOTO uccienoBanus 90 mnammeHToB ¢ OnedapoxanszucoMm B
Bo3pacTe oT 24 no 67 nmer ObulM pacmpeieieHbl HA TPU TPYMIBl B 3aBUCUMOCTH OT BO3pacTa U
TOPMOHAJILHOTO cTaryca. J(OMONMHUTENbHO, Y BCEX MALMEHTOB MPOBOAWIIMCH: OLIEHKA COCTOSIHUS
KOXM BEpXHEro Beka, 3a00p OHOICHITHOr0 MaTepuana, UMMYyHOTHCTOXUMHUYECKOE HCCIEI0BAaHUE C
MCIOJIb30BaHMEM MOHOKJIOHANBHBIX aHTUTEN K peuenrtopam ictporeHa ER-a u ER-B, onenka
ypoBHs 3Kcnpeccun metonoM H-score. PesyabrarThl: cpenHue 3HaueHus skcnpeccun ER-a y
MAIMEHTOK PENPOAYKTUBHOIO Bo3pacTa coctaBuin 78,4+4,6 6anna, B IepUMeHONay3albHON TpyIIe
— 61,243,9, B mocTtmMeHonay3anbHOi — 44,7+3,2. AHanoruyHas TEHICHIMs HaOIodanach MpH
ouenke ER-B: 72,9+4,1; 58,6+£3,4 u 39,5£2,8 coorBercTBeHHO. [IpOBEenEHHBIN AMCIIEPCHOHHBIN
aHaJIN3 BBISIBUI CTaTUCTUYECKU 3HAYMMBIE Pa3IU4Ms MEXK]Ly UCCIEAyEMbIMU TPYIIAMH MO YPOBHIO
skcnpeccun ER-a (p=0,0003) u ER-B (p=0,0001).
3akJ/Il0ueHHe: MOJyYCHHBIE PE3yJIbTaThl CBUAETENbCTBYIOT O CHUYKEHUHU 3KCIPECCHH PELENTOPOB
ACTPOTEHA C YBEIMUEHUEM BO3pacTa MallMEHTOK U MOATBEPKIAIOT yIacTHE TOPMOHAIBHOTO (paKTopa
B pa3BUTHUHU Oiedapoxainssuca.
Kurouessble ciioBa: Giedapoxanssuc, BepxHee Beko, uMMmyHoructoxumusi, ER-o, ER-, petentopsr
ACTpOreHa, MeHomnay3a.

Introduction. Blepharochalasis is a chronic progressive disease accompanied by thinning of
the upper eyelid skin, a decrease in its elasticity, and the formation of redundant skin folds that lead
to functional and cosmetic disturbances [11, 15, 18, 22]. Although the prevalence of this pathology
is relatively low, its clinical significance is determined by the gradual deterioration of the
morphofunctional condition of the tissues of the periorbital region and the formation of
dermatochalasis, which may restrict the upper visual field [7, 11].

In recent years, increasing attention has been paid to the role of hormonal factors in the
regulation of the structural organization of the skin, particularly the influence of estrogens on
connective tissue remodeling processes [3, 9, 20]. It is known that the biological action of estrogens
is mediated through intracellular estrogen receptors alpha (ER-o) and beta (ER-f), which participate
in the regulation of fibroblast proliferation, extracellular matrix metabolism, and trophic processes in
the dermis.

Age-associated decline in estrogen levels in women during the perimenopausal and
postmenopausal periods may be accompanied by changes in the expression of ER-a and ER-f [1, 4,
9, 13, 19]. This, in turn, may lead to disturbances in regenerative processes and an increase in the
degree of atrophic changes in the skin of the upper eyelid [6, 10, 14, 21]. However, the clinical and
immunohistochemical features of estrogen receptor expression in the upper eyelid skin in women
with blepharochalasis belonging to different age-hormonal groups remain insufficiently studied [2,
5, 8,12, 13, 16, 17].

Therefore, the investigation of ER-o and ER-3 expression in the upper eyelid skin in patients
with blepharochalasis appears relevant for identifying a possible relationship between hormonal
status and morphological changes in periorbital tissues [21].

Purpose of the study: to investigate the clinical and immunohistochemical features of the
upper eyelid skin in women with blepharochalasis from different age-hormonal groups based on the
expression levels of estrogen receptors ER-o and ER-p.

Materials and methods. The study included 78 women aged 24 to 67 years who were treated
at the A.A. Yusupov Eye Treatment Center for excessive upper eyelid skin. The sample was formed
taking into account the age and hormonal status of the patients, which made it possible to identify
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three clinically comparable groups: women of reproductive age (24-35 years), perimenopausal
patients (36-50 years), postmenopausal patients (51-67 years).

The inclusion criteria were the presence of clinical signs of blepharochalasis, absence of
previous surgical interventions on the upper eyelid, and voluntary informed consent to participate in
the study and to perform morphological analysis of surgical material. Patients with inflammatory
eyelid skin diseases, decompensated endocrine disorders, systemic connective tissue diseases, as well
as patients receiving hormone replacement therapy during the previous 12 months were excluded
from the study.

At the preoperative stage, all patients underwent a standard ophthalmological examination,
including: visometry, biomicroscopy of the anterior segment of the eye, assessment of the anatomical
condition of the upper eyelid skin. Additionally, photographic documentation of the periorbital region
was performed under standardized lighting conditions using frontal and lateral projections. The
obtained images were used to objectively assess the severity of dermatochalasis and to compare
clinical findings with the results of morphological analysis.

Biopsy samples were obtained intraoperatively during upper blepharoplasty. Upper eyelid
skin specimens were fixed in 10% neutral formalin solution for 24 hours, followed by routine
processing through alcohols of increasing concentration and embedding in paraffin blocks. From the
obtained blocks, serial sections 4-5 um thick were prepared and mounted on adhesive-coated glass
slides. After deparaffinization and rehydration, antigen retrieval was performed using a buffer
solution under controlled temperature conditions.

Immunohistochemical analysis was performed using monoclonal antibodies against estrogen
receptors alpha (ER-a) and beta (ER-). Expression of estrogen receptors was evaluated in the nuclei
of dermal cells of the upper eyelid skin. For quantitative assessment of the immunohistochemical
reaction, the semi-quantitative H-score method was used, based on a combined evaluation of staining
intensity and the proportion of immunopositive cells.

Staining intensity was evaluated using a three-point scale: weak moderate strong the
percentage of positively stained cells was determined during microscopic examination in several
fields of view at x400 magnification. The H-score was calculated according to the formula: H-score
= (1 x % weak expression) + (2 x % moderate expression) + (3 x % strong expression)

The obtained values ranged from 0 to 300 points, allowing an objective assessment of ER-a
and ER-B expression levels in patients from different age-hormonal groups.

To increase the reproducibility of results, immunohistochemical slides were evaluated by two
independent morphologists in a blinded analysis without access to the clinical data of the patients.

Statistical analysis of the obtained results was performed using the SPSS software package
(version 26.0). Normality of quantitative data distribution was assessed using the Shapiro-Wilk test.
Intergroup comparisons of mean values were performed using one-way analysis of variance
(ANOVA).

When statistically significant differences were identified, post-hoc analysis using the Tukey
test was applied. The correlation between patient age and expression levels of ER-a and ER-
receptors was evaluated using Pearson correlation analysis. Differences were considered statistically
significant at p < 0.05.

Results and discussion. Immunohistochemical examination of biopsy specimens of the upper
eyelid skin in patients with blepharochalasis revealed pronounced differences in the expression levels
of estrogen receptors ER-a and ER-p, depending on the age-hormonal status of the examined patients.

Morphological analysis of tissues obtained from patients of reproductive age demonstrated
that the dermal layer of the upper eyelid skin retained a relatively preserved structural organization.
The connective tissue component showed moderate cellular density, and the fibroblast population
was represented by a sufficient number of morphologically intact cells with pronounced nuclear
immunoreactivity when stained for ER-a.

Immunopositive fibroblast nuclei were evenly distributed, predominantly within the papillary
and reticular layers of the dermis. This finding indicates preserved hormonal sensitivity of the tissues
of the periorbital region.
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Quantitative analysis demonstrated that the mean level of ER-a expression in this group was
78.4 * 4.6 points according to the H-score scale, reflecting a relatively high level of receptor activity.
A similar pattern was observed when evaluating ER- expression, the mean value of which reached
72.9+4.1.

In patients of the perimenopausal age group, microscopic examination revealed initial signs
of structural remodeling of the dermal layer. A tendency toward decreased cellular density within the
connective tissue was observed, along with areas of uneven fibroblast distribution.
Immunohistochemical staining for ER-a in this group demonstrated a reduction in the number of
positively stained cell nuclei as well as a decrease in staining intensity.

The mean level of ER-a expression in the second group was 61.2 + 3.9 points, which
significantly differed from the corresponding value observed in patients of reproductive age.
Similarly, the level of ER-B expression in the perimenopausal group also showed a decrease and
amounted to 58.6 £ 3.4.

Pathomorphological analysis of the upper eyelid tissues in postmenopausal patients revealed
the most pronounced structural alterations. In the dermal layer, a significant reduction in the number
of cellular elements was observed, accompanied by decreased intensity of the immunohistochemical
reaction when staining for ER-a and ER-p.

A reduction in the proportion of immunopositive cells with nuclear localization of receptors
was also noted, indicating a decrease in the functional activity of hormone-dependent connective
tissue structures.The mean H-score value for ER-a in this group was 44.7 + 3.2, whereas the
expression level of ER-B reached 39.5 = 2.8. These indicators were statistically significantly lower
than the corresponding values observed in the first and second groups.

One-way analysis of variance confirmed the presence of statistically significant differences
between the study groups in the expression levels of ER-a (F = 18.6; p = 0.0003) and ER-p (F = 21.4;
p = 0.0001)

Additional correlation analysis revealed a pronounced negative relationship between patient
age and expression levels of ER-a (r = —0.71; p <0.01) and also ER-B (r = —0.69; p <0.01)

The decrease in estrogen receptor expression was accompanied by pronounced structural
remodeling of the dermal layer of the upper eyelid skin, manifested by a reduction in the number of
cellular elements and decreased intensity of the immunohistochemical reaction.

The obtained data suggest that the age-related decline in hormonal sensitivity of the tissues of
the periorbital region may represent one of the factors contributing to the development of atrophic
changes in the upper eyelid skin in blepharochalasis.

Thus, the identified morphological changes in the upper eyelid skin correlate with the decrease
in the expression levels of ER-a and ER-B, confirming the involvement of hormonal factors in the
pathogenesis of this disease. The results obtained in the present study indicate the presence of a
pronounced relationship between the age-hormonal status of patients and the expression levels of
estrogen receptors ER-a and ER-f in the upper eyelid skin in blepharochalasis.

Immunohistochemical analysis demonstrated that women of reproductive age maintain
relatively high levels of ER-a and ER- expression, which may be explained by a stable hormonal
background and sufficient estrogen stimulation of connective tissue. It is known that estrogens play
an important role in regulating the metabolic activity of dermal cells, particularly fibroblasts, and in
maintaining the structural integrity of the extracellular matrix. The reduction in the expression levels
of ER-a and ER-P observed in perimenopausal and postmenopausal patients likely reflects decreased
hormonal sensitivity of periorbital tissues associated with age-related estrogen deficiency.

Under conditions of insufficient receptor activity, the cellular regulatory mechanisms
responsible for maintaining the normal architecture of the dermal layer become impaired.The
morphological changes in the upper eyelid skin observed in patients of older age groups may therefore
be considered a consequence of decreased hormone-mediated trophic processes. A reduction in the
number of cells expressing ER-o and ER-B may lead to impaired regenerative processes and a
decrease in the adaptive potential of connective tissue.
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The gradual decrease in estrogen receptor levels observed in this study may contribute to
reduced functional activity of dermal cellular elements, ultimately leading to the development of
atrophic changes in the upper eyelid skin.

The presence of a negative correlation between patient age and expression levels of ER-a and
ER-B further supports the hypothesis regarding the significant role of hormonal factors in the
pathogenesis of blepharochalasis.

Thus, decreased expression of estrogen receptors in the upper eyelid skin may be considered
one of the morphological mechanisms involved in the development of age-related connective tissue
changes in the periorbital region.

The results obtained are consistent with current concepts regarding hormonal regulation of
metabolic processes in the dermal layer of the skin and indicate the potential for further investigation
of estrogen receptors as markers of structural changes in the tissues of the upper

REFERENCES| CHOCKH | IQTIBOSLAR:

1. Babaev S.A., Kadirova A.M., Oripova E.Ch. Effectiveness of premilene suture material in the
surgery of congenital blepharoptosis. Vestnik Vracha. 2018;1:19-22. (in Russ).

2. Belova M.S., Rudakov 1.G., Sidorenko V.A. Immunohistochemical study of MMP-9 and
collagen in eyelid tissues in patients with dermatochalasis and blepharochalasis. Bulletin of
Experimental Biology and Medicine. 2021;170(7):805-810. (in Russ).

3. Boboev S.A., Kadirova A.M., Khakimova M.Sh. Surgical Correction Of Congenital Upper
Eyelid Ptosis. Advanced Ophthalmology. 2025;12(1):13-17.

4. Boimuradov Sh., Yusupov Sh., Khozhalapesova M., Madraimova Kh. Prospects for surgical
treatment of patients with blepharochalasis. Interpretation and Researches. 2024;6:138-144.

5. Grishchenko S.V., Ushanov G.T., Kurpas E.H., Grusha Ya.O., Filatova I.A., Kartasheva A.F.,
Krinitsyna E.A. Immunohistochemical features and pathogenesis of hyperextensible eyelids.
Plastic Surgery and Aesthetic Medicine. 2024;(4):25-33. (in Russ).

6. Kazantsev A.D., Kazantseva E.P., Alekseev 1.B. Blepharoplasty: historical aspects,
terminology, and current concepts. Russian Journal of Clinical Ophthalmology.
2022;22(2):127-131. (in Russ).

7. Klimenko K.V., Pakhomova R.A., Artamonova K.V., Grishina N.T., Portnova E.V. Upper
eyelid blepharoplasty combined with epicanthoplasty. Moscow Surgical Journal. 2024;(4):189-
193. (in Russ).

8. Filatova I.A., Kondratieva Yu.P., Mohammad I.M., Shemetov S.A., Maybogin A.M. Surgical
treatment of floppy eyelid syndrome. Russian Ophthalmological Journal. 2023;16(1): 96-100.
(in Russ).

9. Filatova I.A., Kondratieva Yu.P., Shemetov S.A., Trefilova M.S. Clinical features of surgical
treatment of upper eyelid pathology. Russian Ophthalmological Journal. 2023;16(2):45-52. (in
Russ).

11. Chernova S.O., Chervonyak I|.A. Postoperative complications of surgical treatment of
blepharochalasis. Clinical Cases in Ophthalmology. 2025;2(9):15-19. (in Russ).

12. Yusupov Sh.Sh., Khojalapesova M.A. Blepharochalasis: modern approaches to diagnosis,
treatment, and optimization of outcomes in aesthetic surgery. Frontline Medical Sciences and
Pharmaceutical Journal. 2023;3(12):77-85. (in Russ).

13. Bergin D.J., McCord C.D., Berger T., Friedberg H., Waterhouse W. Blepharochalasis. British
Journal of Ophthalmology. 1988;72(11):863-867.

14. Das S., Mishra R.M., Yadav M. Blepharochalasis And Lichen Planus Pigmentosus: A Rare
Association. TNOA Journal Of Ophthalmic Science And Research. 2024;62(2):263-265.

15. Kaneoya K., Momota Y., Hatamochi A., Matsumoto F., Arima Y., Miyachi Y., Shinkai H.
Elastin Gene Expression In Blepharochalasis. Journal of Dermatology. 2020;32(1):26-29.

16. Carrion-Donderis M., Parrado-Carrillo A., Matas J., Ortiz-Perez S. Atypical Blepharochalasis
Syndrome: A Case Report. Journal Frangais d’Ophtalmologie. 2022;45(2):e63-e64.

270



BUOMELULIHA BA AMATIMET KVPHATIA | VPHAN GUOMELILIHbI 1 TPAKTUKW | JOURNAL OF BIOMEDICINE AND PRACTICE

17.

18.

19.

20.

21.

22,

23.

24,

25.

Caydere M., Yenigun S., Hucumenoglu S. Histopathological Findings In Excised Upper
Eyelids Of Dermatochalasis Patients. Graefe’s Archive for Clinical and Experimental
Ophthalmology. 2022;260(8):2737-2743.

Custer P.L., Tenzel R.R., Kowalczyk A.P. Blepharochalasis Syndrome. American Journal of
Ophthalmology. 1985;99(4):424-428.

Hisato N., Takashi D., Ryuichi A., Kiyosawa T. Stepwise Surgery For Severe Blepharochalasis:
A Case Report. Case Reports in Plastic Surgery and Hand Surgery. 2020;7(1):20-22.

Hundal K.S., Mearza A.A., Joshi N. Lacrimal Gland Prolapse In Blepharochalasis. Eye.
2024;18:429-430.

Krajewska-Weglewicz L., Felczak P., Adamek D., Dorobek M. Orbicularis Oculi Muscle
Damage And Dermatochalasis Development. Scientific Reports. 2024;14(1):2417.

Mercut I.M., Simionescu C.E., Stepan A.E., Andreiana B.C., Ciurea A.M., Mercut R., Ciurea
M.E. Immunoexpression Of MMP-1 And MMP-13 In Eyelid Basal Cell Carcinoma. Romanian
Journal Of Morphology And Embryology. 2020;61(4):1221-1226.

Zhou J., Ding J., Li D. Blepharochalasis: Clinical And Epidemiological Characteristics,
Surgical Strategy, And Prognosis. BMC Ophthalmology. 2021;21(1):313.

Rizaev Zh., Tuychibaeva D. INDICATORS OF GLAUCOMA INCIDENCE AMONG THE
ADULT POPULATION OF THE REPUBLIC OF UZBEKISTAN // Stomatologiya . — 2021.
—T.1.—No. 1(82). - pp. 102-107.

Tuychibaeva , D., Rizaev , Zh., & Yangieva, N. (2022). Improving the medical examination
system for patients with primary glaucoma through the introduction of an electronic program.
Medicine and Innovation, 1(3), 11-19. https://doi.org/10.34920/min.2021-3.001

271


https://doi.org/10.34920/min.2021-3.001

BUOMEJMLIMHA BA AMATMET XYPHAN

KVPHAJI bAOME[IMLIMHBI W NPAKTHKW
JOURNAL OF BIOMEDICINE AND PRACTICE

KoHnTtakT penakumii s;xypHanoB. www.tadqiqot.uz
00O Tadqiqot ropox TamkeHT,
ynuna Amupa Temypa np.1, gom-2.
Web: http://www.tadqiqot.uz/; E-mail: info@tadgigot.uz
Teun: (+998-94) 404-0000

Editorial staff of the journals of www.tadgigot.uz
Tadgigot LLC The city of Tashkent,
Amir Temur Street pr.1, House 2.
Web: http://www.tadgiqot.uz/; E-mail: info@tadgigot.uz
Phone: (+998-94) 404-0000



http://www.tadqiqot.uz/;
mailto:info@tadqiqot.uz
http://www.tadqiqot.uz
http://www.tadqiqot.uz/;
mailto:info@tadqiqot.uz

