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ABSTRACT

The study aimed to assess structural and morphometric remodeling of the uterus
in female albino rats after experimental liver injury. Female rats aged 3 and 9 months
were examined, with intact age-matched animals serving as controls. Liver injury was
induced by a single subcutaneous injection of heliotrine at a dose of 25 mg/100 g body
weight. Uterine specimens were fixed in 10% neutral formalin, processed routinely,
and stained with hematoxylin and eosin. Morphometric measurements were performed
on digital microphotographs using QuPath 0.5.1. Experimental liver injury produced
reductions in the thickness of the uterine wall and its structural components, as well as
decreases in epithelial height, stromal thickness, uterine gland diameter and gland
density. In 3-month-old rats, uterine wall thickness decreased from 95018 to 87517
um, endometrial thickness from 181+4 to 158+4 um, and stromal thickness from 156+3
to 138+3 um. Myometrial thickness decreased to 690£11 um, while muscle fiber
diameter decreased to 12.8+0.3 um. In 9-month-old animals, uterine wall thickness
decreased to 925£19 um, endometrial thickness to 171+4 um, and stromal thickness to
148+3 pm. Myometrial thickness and muscle fiber diameter decreased to 731+13 and
13.7£0.3 um, respectively. Uterine gland diameter and density decreased to 23.8+0.6
um and 17.6+0.7 glands/mm2 in 3-month-old animals and to 25.7+0.7 um and 15.2+0.6
glands/mm? in 9-month-old animals. In contrast, vascular diameter increased to
46.8+1.2 and 53.6x1.4 um, respectively. The findings demonstrate that hepatic injury
Is accompanied by pronounced morphometric remodeling of the uterus, with greater
changes in older animals.

Keywords: experimental liver injury, uterus, morphometric remodeling,
endometrium, myometrium, uterine glands, vascular changes, female rats, heliotrine,
histology.
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ABCTPAKT

Llenpro wuccnenoBaHus SBUJACh OLEHKA CTPYKTYPHO-MOP(OMETPUUECKOM
MEePECTPONKHA MATKH Yy CAMOK OEJIBIX KPBIC MOCIIE HKCIIEPUMEHTATILHOTO TTOBPEXKICHUS
neueHu. MccenmenoBanne MpoBEIEHO HAa caMKaxX KpbIC B BO3pacTe 3 U 9 MecAleB, Ipu
5TOM COOTBETCTBYIOIIME WHTAKTHBIE JKMUBOTHBIE MCIOJb30BAIMCh B KAaueCTBE
KOHTPOJIbHBIX ~ TpyImil. [loBpexaeHue me4eHH MOACIMPOBAIIM  OJHOKPATHBIM
MOJAKOKHBIM BBEJICHUEM renuoTpuHa B goze 25 mr/100 r maccel Tena. MaTouHbli
Matepuan ¢ukcupoBanu B 10% HelTpaibHOM (popmarHe, OBEprajid CTaHIapTHOM
TUCTOJIOTUYECKOM 00pabOTKE U OKpallMBalM TIE€MaTOKCWJIMHOM H  303UHOM.
Mopdomerpudeckre u3MepeHus: BBIMONHUI Ha IUGPOBBIX MHUKpodoTorpadusx c
ucronb3oBanueM nporpammbl  QuPath  0.5.1. Tlocime sKCepuUMEHTaTIbHOIO
MOBPEXKACHUS TEYCHU BBISABICHO YMEHBIIEHUWE TOIIIMHBI CTEHKM MAaTKU U €€
CTPYKTYPHBIX KOMIIOHEHTOB, @ TaK)X€ CHI)KEHUE BBICOTBI SIIUTENWS, TOJIIHHBI
CTPOMBI, JMAMETpa W IUIOTHOCTH MAaTOYHBIX Keje3. Y 3-MeCAYHbIX >KUBOTHBIX
TOJIIMHA CTEHKU MaTKW yMeHbImiach ¢ 95018 no 875+17 MKM, 3HAOMETPUS — CO
18144 no 158+4 mxm, ctpombl — co 156+3 no 138+3 mkm. TonmmHa MUOMETpUs
cHU3miach 10 690+11 MkM, a 1MaMeTp MBIIEYHBIX BOJIOKOH — 110 12,8+0,3 Mxm. Y
9-MecAUYHBIX )KMBOTHBIX TOJIIMHA CTEHKU MAaTKU cocTaBuia 925+19 MkM, sHIOMETpUs
— 17144 Mxm, ctpombl — 148+3 mkm. TonmmHa MUOMETPHS U AUAMETP MBIIEYHBIX
BOJIOKOH CHM3WJIUCh COOTBETCTBEHHO 10 73113 u 13,7+0,3 mxm. [duamerp u
IUIOTHOCTh MATOYHBIX KE€J€3 Y 3-MECSYHBIX >KMBOTHBIX YMEHbIIMIUCH 110 23,8+0,6
MkM u 17,6£0,7 xenez/mm?, a y 9-mecsunbix — g0 25,7+0,7 mxm u 15,240,6
xene3/MM?. B To ke BpeMs JuamMeTp KPOBEHOCHBIX COCYIOB YBEIUUMJIICA
COOTBETCTBEHHO 10 46,8+1,2 wm 53,6+1,4 wmxm. IlomydeHHble pe3yJIbTATHI
CBUJIETEIBCTBYIOT O BBIPAXEHHOW MOP(HOMETPUUECKON MepecTpoiike MaTKH TMpu
AKCIIEPUMEHTAILHOM TMOBPEXKICHUU II€UCHH, NpUUYEeM HauOoyiee 3HAUYUTEIIbHBIC
M3MEHEHUS HaOJI0Iat0TCS y dKUBOTHBIX CTapIIEro BO3pacTa.

Kiarw4eBble c10Ba: 5SKCIEPUMEHTAIBHOE IOBPEKICHUE TII€YEHU, MAaTKa,
MopdomMeTprudecKas TMepecTpoika, JHIAOMETPUN, MHUOMETPUN, MATOUYHBIE >KEJE3bl,
COCYIHUCTBIC U3MEHEHUS, O€IbIe KPBICHI, TETMOTPHH, TUCTOJIOT .
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ANNOTATSIYA

Tadqiqotning maqsadi eksperimental jigar shikastlanishidan keyin urg‘ochi oq
kalamushlar bachadonidagi strukturaviy va morfometrik qayta qurilishlarni
baholashdan iborat bo‘ldi. Tadqiqot 3 va 9 oylik urg‘ochi kalamushlarda olib borildi,
tegishli yoshdagi intakt hayvonlar nazorat guruhi sifatida olindi. Jigar shikastlanishi 25
mg/100 g tana vazniga miqdorda geliotrinni bir martalik teri ostiga yuborish orgali
modellashtirildi. Bachadon to‘qimalari 10% neytral formalinda fiksatsiya gilindi,
standart gistologik usulda gayta ishlanib, gematoksilin va eozin bilan bo‘yaldi.
Morfometrik o‘Ichovlar QuPath 0.5.1 dasturi yordamida raqamli mikrofotosuratlarda
amalga oshirildi. Eksperimental jigar shikastlanishidan so‘ng bachadon devori va
uning asosiy strukturaviy gismlari galinligining, shuningdek, epiteliy balandligi,
stroma galinligi, bachadon bezlari diametri va zichligining kamayishi aniglandi. 3 oylik
hayvonlarda bachadon devorining umumiy galinligi 950£18 mkm dan 87517 mkm
gacha, endometriy galinligi 181+4 mkm dan 158+4 mkm gacha, stroma galinligi esa
156+3 mkm dan 138+3 mkm gacha kamaydi. Miometriy galinligi 690£11 mkm gacha,
mushak tolalari diametri esa 12,8+0,3 mkm gacha pasaydi. 9 oylik hayvonlarda
bachadon devori galinligi 925+19 mkm, endometriy galinligi 171+4 mkm, stroma
galinligi esa 148+3 mkm ni tashkil etdi. Miometriy qalinligi va mushak tolalari
diametri mos ravishda 731+13 va 13,7+0,3 mkm gacha kamaydi. 3 oylik hayvonlarda
bachadon bezlarining diametri va zichligi mos ravishda 23,8+0,6 mkm va 17,6+0,7
bez/mm? gacha, 9 oylik hayvonlarda esa 25,7+0,7 mkm va 15,2+0,6 bez/mm?2 gacha
kamaydi. Aksincha, gon tomirlari diametri mos ravishda 46,8+1,2 va 53,6+£1,4 mkm
gacha oshdi. Olingan natijalar eksperimental jigar shikastlanishida bachadonning
yaqqol morfometrik qayta tuzilishini ko‘rsatdi; bunda o‘zgarishlar katta yoshdagi
hayvonlarda kuchliroq namoyon bo‘ldi.

Kalit so‘zlar: eksperimental jigar shikastlanishi, bachadon, morfometrik gayta
tuzilish, endometriy, miometriy, bachadon bezlari, tomir o‘zgarishlari, urg‘ochi
kalamushlar, geliotrin, gistologiya.

Introduction
The structural condition of the uterus is closely associated with systemic
metabolic regulation, hormonal balance, tissue perfusion, and the functional state of
other organs. Since the liver participates in metabolic and endocrine regulation, its
injury may result in secondary structural changes in reproductive organs. However, the
morphometric characteristics of uterine remodeling following hepatic injury require
further experimental characterization. Quantitative assessment of the individual uterine
layers and their structural components makes it possible to identify the predominant

morphological changes associated with liver damage.
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Aim

The aim of this study was to evaluate the structural and morphometric remodeling
of the uterus in female albino rats following experimental liver injury, with particular
attention to the endometrium, myometrium, perimetrium, uterine glands, and blood
vessels.

Materials and Methods

Female albino rats aged 3 and 9 months were included in the experiment.
Experimental hepatic injury was modeled by a single subcutaneous injection of
heliotrine at a dose of 25 mg/100 g body weight. Intact animals of corresponding ages
served as controls. Uterine specimens were fixed in 10% neutral formalin, processed
using standard histological methods, embedded in paraffin, and sectioned at 4-5 um.
Sections were stained with hematoxylin and eosin. Digital microphotographs were
analyzed using QuPath 0.5.1. The following parameters were measured: total uterine
wall thickness, endometrial, myometrial and perimetrial thickness, epithelial height,
stromal thickness, uterine gland diameter and density, myometrial muscle fiber
diameter, and vascular diameter.

Results

The analysis demonstrated substantial remodeling of all major structural
compartments of the uterus following experimental liver injury. In 3-month-old
animals, total uterine wall thickness decreased from the control value of 950+18 to
875x17 pm. Endometrial thickness decreased from 181+4 to 158+4 um, while
epithelial height decreased from 20.1+0.3 to 17.8+0.3 um (p<0.001). Stromal thickness
decreased from 156+3 to 138+3 pum. The diameter and density of uterine glands
decreased from 27.4+0.7 to 23.8+0.6 um (p<0.001) and from 21.3+0.8 to 17.6+0.7
glands/mm? (p<0.01), respectively. Myometrial thickness decreased to 690+11 pum and
muscle fiber diameter to 12.8+0.3 um. Perimetrial thickness decreased to 27.1+0.7 pm.
At the same time, vascular diameter increased from 40.6+£1.1 to 46.8+1.2 um (p<0.01).

In 9-month-old animals, the same general pattern was observed but with greater
changes in several parameters. Uterine wall thickness decreased from 1045+20 to
925+19 um, while endometrial thickness decreased from 202+5 to 1714 um.
Epithelial height decreased from 21.5+0.4 to 18.2+0.3 um (p<0.001), and stromal
thickness decreased from 170+4 to 148+3 um. The diameter of uterine glands
decreased from 30.4%0.8 to 25.7+0.7 um (p<0.001), and gland density decreased from
19.840.7 to 15.2+0.6 glands/mm? (p<0.001). Myometrial thickness decreased from
798114 to 731£13 um, muscle fiber diameter from 15.6+0.3 to 13.7+0.3 um, and
perimetrial thickness from 32.1+0.8 to 28.4+0.7 um. Conversely, vascular diameter
increased from 45.3+1.2 to 53.6+1.4 um (p<0.001).

Conclusion
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Experimental liver injury produces multidirectional morphometric remodeling of
the uterus, characterized predominantly by thinning of the uterine wall and its structural
layers, reduction of epithelial and stromal parameters, regression of uterine glandular
characteristics, and enlargement of vascular diameter. These findings demonstrate that
hepatic injury is accompanied by structural alterations throughout the uterine wall
rather than being limited to a single tissue compartment. The changes were more
pronounced in 9-month-old animals, indicating that age modifies the uterine
morphological response to experimental liver injury.
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