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Abstract: This article explores the effect of experimental ulcerative colitis
(EUC) on liver function and estrogen metabolism in rats, as well as the relationship
of these factors with endometrial hyperplasia. Ulcerative colitis, a chronic
inflammatory disease of the intesting, can exert systemic effects on the body,
including impairment of liver function and hormonal balance. In the course of the
study, EUC was induced in rats. Morphological changes in liver tissue were
assessed, and immunohistochemical (IHC) evaluation of hyperplastic endometrium
was performed using the ER marker. The results demonstrated that EUC leads to
significant impairments in hepatic function, which in turn affect circulating estrogen
levels and its metabolism. Moreover, a strong correlation was observed between
disrupted estrogen metabolism and the development of endometrial hyperplasia in
EUC-induced rats. These findings indicate a potential mechanism through which
intestinal inflammation may influence the reproductive system. The obtained results
underscore the importance of investigating the interconnection between intestinal
diseases and systemic hormonal alterations, which may have significant clinical
implications for understanding disease pathophysiology and developing new
therapeutic strategies.
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"BJIUAHUE OKCIIEPUMEHTAJIBHOI'O A3BEHHOI'O KOJIUTA
HA ®YHKIMHUIO ITIEYHEHU U METABOJIN3M 3CTPOI'EHA Y KPBIC:
CBA3b C THIEPILIASUEN SJHIOMETPHUA"
Bbyxapckuii rocyiapcTBeHHbIH MEAMUMHCKUNA HHCTUTYT.
Hap3syaiaesa Ourya MypaauiiioeBHa.

Pe3rome: B nanHOM cTarbe pacCMaTpUBAETCS BIUSHHUE SKCIIEPUMEHTAIBHOTO
si3BeHHOTO KonTa (ESIK) Ha GyHKIMIO TedeHn 1 MeTaboIM3M ACTPOTreHa Y KphIC, a
TaK)Ke CBA3b 3TUX (PAKTOPOB C THUIEPIUIa3Uel HHIOMETpUs. SI3BEHHBIM KOJUT,
SBJISIOLIUICS XPOHUUYECKUM BOCHAINUTEIbHBIM 3a00JIEBaHUEM KHIIECUYHUKA, MOXKET
OKa3blBaThb CUCTEMHOE BO3JEHCTBHE Ha OpPraHM3M, BKIIOYas (PYHKUUU EUYECHU U
rOpPMOHaJIbHBIN OaJlaHC.

B xone wuccinegoBaHusi ObUIM TPOBENEHBI SKCHEPUMEHTHI Ha KpbICAX, ¥y
KoTOophix ObLT uHAYKIMpoBaH EAK. OnennBanucy Mmopdosioruueckue M3MEHEHUs
B nieueHoyHou (yHkumu, UI'X ucciaeaoBanus runepriiasipoOBaHHOIO SHIOMETPHS
ER wmapkepom. Pesynbratel mnokazamu, yto ESK npuBoauT k 3HauMTEIHHBIM
HapylIeHUsAM B (YHKIMHM I[E€YEHHU, YTO, B CBOIO OYEpPEIb, BIUSECT HA YPOBEHBb
ACTPOTCHA M €T0 META0O0IM3M.

Kpome Toro, HabOmoganachk BbICOKas KOPPEISIIMS MEXAY HapyUICHUSIMU B
MeTaboJIM3Me ICTPOr€Ha M pa3BUTHUEM TUIIEpIUIa3uu sHAOMETpus y Kpbic ¢ EAK.
OTH [aHHBIE YKAa3bIBAIOT HA BO3MOXHBIM MEXAHU3M, 4Yepe3 KOTOPBIN
BOCITAJINTEJIBHBIE TPOLECCHl B KHIIEYHUKE MOTYT BIHATH HA PENPOAYKTHUBHYIO
cuctemy. IlomydeHHble pe3ysbTaTbl MOAYEPKUBAIOT BAKHOCTH  HU3YyUEHHMS
B3aMMOCBS3M MEXy 3a00JIEBaHUSIMU KUILICYHUKA U CUCTEMHBIMU TOPMOHAIbHBIMU
VU3MEHEHUSIMHU, YTO MOXXET UMETh 3HAYUTENIbHbIC KIMHUYECKUE MOCIEACTBUS IS
MOHUMAaHUs MaTo(U3NOIOTUN 3a00I€BaHUN U Pa3pabOTKU HOBBIX MOAXOJOB K HUX
JICYEHUIO.

KiroueBbie cioBa: fI3BEHHBIM KOJUT,IIEYEHb, TUIEPIUIA3US DHAOMETPHUS,
Oenbie OecropoHbIe KpbIChI, 3cTporeH, ER mapkep, UI'X.

IKCIIEPUMEHTAJI APAJIN KOJIUTHUHI OK 30TCH3
KAJTAMYWJIAPJA KUT'AP ®YHKIIUACHU BA OCTPOT'EH
METABOJIN3MUT'A TABCUPH: DSHIOMETPUM I'NIEPILIAZUSICH
BUJIAH BOTJIMKJIMK”
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Byxopo naBiaat THOOMET MHCTUTYTH
Hap3syanaesa Oiirya MypaauiioeBHA

Pestome: VYmlOy wmakoiiama skcnepuMeHtan sipanmu  koqut  (D5K)
Kajamynuiapaa >kurap (aosidaTd Ba SCTPOT€H MeTaboJIM3Mura KaHaal TabCHp
KYpCaTHILH, IIIYHUHTIEK, YIIOY OMUJUIADHUHT SHAOMETPUIM TUIIEpIUIa3usicu OujiaH
OOFJIMKJIUIY TaxJIWJI KWIMHTaH. SIpajiy KOJIUT — MYAKHUHT CYPYHKAJIH SULTUFIIAHULT
Kacaluturu cudaTuja OpPraHU3MHUHT TYpJIM TH3UMJIApUra, >KymjagaH >KHUrap
daonusTH Ba rOpMOHAJ MYyBO3aHATra XaMm TH3UMIIM TabCUP KYPCATHUIIA MYMKHH.
Taakukor naBomuna DAK cyHbuil paBuIga WHIYKIWS KAJUHTAH KajlaMylLiap
ycTUJa DJKclepuMeHTnap yrkazwinud. Kurap TtyKuMmanapuga Mopdoiaorux
y3rapumap OaxojlaHAu, 3HIOMETpHil runepruiasusicuga ER mapkepu opkanu
MMMYHOTUCTOKMMEBUM Taxjmiuiap oiaud Oopunau. Hatwmxkanap mryHagaH ganoiat
oepauku, IAK xurap daonusaTHaa KUIIUN Oy3uIUILUIapra oaud Kenaau Ba Oy y3
HaBOaTH1a ACTPOTEH Japa)kacl XamJa YHUHI METa0OJU3Mura TabCup KypcaTau.
bynnan tamkapu, DK Oynran kajamyinuiap/ia 3CTPOreH MeTa0oJM3MUAaru
Oy3uuILLIap Ba 3HAOMETPHUI TUNEePIUIa3usiCHHIHT pPUBOKIIAHUIIH YpTacuaa IOKOPH
Japakanard KOppemsius Ky3aTwiau. by MabiyMoTiap syUTMEIAHUIN sKapaéHiapu
OpKAJIM MYaK KacaUIMKIapu PENpOAYKTHUB TH3UMIra XaM TabCUP KYpCaTUIIH
MYMKHUHJIMTUHU Kypcataau. OJuHraH HaTwkajgap MYaK KacayulMKiapu OuiiaH
TOpMOHaJ y3rapuiiap ypracuaard OOFIHMKINKHU YYKyp YpraHull 3apypJIUruHU
TabKUANARAN, Oy 3ca KIMHUK aMaluéT Ba KaCaJUIMKJIAPHU JABOJIAIHUHT SIHTU
EHAaNIyBIapUHY UIITA0 YAKHUIIIA MyXUM aXaMUSTra dra.

Kaaur cy3aap: Spanu Kouut, )kurap, SHIOMETPUN TUNIEPILIA3UACH, OK 30TCHU3
Kanamyuuiap, actpore, ER mapkep, UTI'X.
Relevance of the Study.

Chronic inflammatory bowel diseases (IBD), including ulcerative colitis (UC),
are becoming increasingly prevalent in both clinical and experimental medicine. UC
is an autoimmune disease characterized by prolonged inflammation of the large
intestine’s mucosa and can exert systemic effects, including on the liver and
reproductive system.
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Under chronic inflammation, the liver undergoes toxic-inflammatory overload,
impairing key metabolic functions — particularly the inactivation of steroid
hormones like estrogens. Normally, estrogens are conjugated and excreted by the
liver. However, hepatic dysfunction leads to accumulation of biologically active
estrogens in the blood.

The endometrium is highly sensitive to estrogens. Chronic exposure may cause
endometrial hyperplasia — a proliferative pathology associated with precancerous
risk.

Jess et al. (2012) were among the first to demonstrate a link between IBD and
hyperplastic endometrial changes. Zhao et al. (2010) showed that estrogens activate
genes such as c-Myc and cyclin A in endometrial cells, enhancing proliferation.

Principi et al. (2014) indicated altered estrogen receptor expression in UC and
Crohn’s disease. Zhou et al. (2023) emphasized the role of dysbiosis in increased
enterohepatic estrogen recirculation via microbial f-glucuronidases.

Prossnitz & Barton (2014) found that the membrane estrogen receptor GPER
modulates both anti-inflammatory and proliferative signaling, potentially
exacerbating hormonal effects during UC.

Thus, it is relevant to study the chain: intestinal inflammation — hepatic
dysfunction — estrogen excess — endometrial hyperplasia, especially using
morphological and immunohistochemical methods.

Materials and Methods.

The experiment included 40 white adult female rats (3—4 months, 180-220 g),
divided into two groups:

Control (n = 20): rectal saline administration.

Experimental (n = 20): UC induced with 1 ml of 4% acetic acid rectally.

On day 14, animals were euthanized. Liver and endometrial tissues were
collected.

Liver fixed in 10% formalin, stained with H&E and Van Gieson.

Endometrium was studied via IHC using anti-ER (clone SP1, Dako).

ER staining was scored with the H-score method.

Results and Discussion.

UC caused systemic changes, especially in the liver: Venous stasis in sinusoids
and central veins, Hydropic/vacuolar degeneration, Focal cell death with
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karyopyknosis and nuclear fragmentation, Kupffer cell proliferation, Periportal
lymphoid infiltrates and fibrosis.
A0, e
L.

modeled ulcerative colitis. Staining with hematoxylin-eosin. Magnification:
20x100.

1. Fullness and blood congestion in the blood vessels;

2. Formation of inflammatory infiltrate around the vessels;

3. Destruction of hepatocytes;

4. Diapedesis of blood cells.

These changes confirmed impaired hepatic detoxification and estrogen
inactivation.

Endometrium in 80-85% of experimental rats showed: Thickened mucosa,
increased number and size of glands, Cystic dilation, pseudostratified proliferative
epithelium, Hyperchromatic nuclei.
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Total number of detected 201

cells
Positive cells: 15
Negative cells: 186
Positive expression: 7,4 %
Total area: 1 036 250 px>?

Figure 2. Microscopic view of the endometrium of rats after experimental
ulcerative colitis and changes in the liver. The image is magnified 200 times.
Scanned using QuPath-0.4.0 software. Positively expressed cells are shown in
red.

ER expression was moderate (42-51%), suggesting that hyperplasia was
caused by estrogen overload, not receptor hypersensitivity.
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