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HISTOLOGICAL AND MICROVASCULAR CHANGES IN THE UTERUS UNDER CHRONIC
CARBON MONOXIDE EXPOSURE
Ruziyeva G.M., Djumayev K.Sh.
Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Uzbekistan

Resume. Carbon monoxide (CO) is a toxic gas produced during incomplete combustion of carbon-
containing materials and is considered one of the major environmental pollutants. Chronic exposure to car-
bon monoxide can lead to tissue hypoxia and structural alterations in various organs. However, the influ-
ence of long-term CO exposure on the microvascular system of the uterus remains poorly understood. The
aim of this study was to investigate histological and microvascular changes in uterine tissues under chronic
carbon monoxide exposure in experimental animals. The study was conducted on 40 female white laboratory
rats divided into control and experimental groups exposed to different concentrations of CO. Histological
and morphometric analyses were performed to evaluate structural alterations and vascular changes in uter-
ine tissues. The results revealed significant microvascular dilation, increased vascular density, and degener-
ative changes in endometrial structures under chronic CO exposure. These findings suggest that prolonged
exposure to carbon monoxide leads to significant alterations in uterine microcirculation and tissue organiza-
tion, which may adversely affect reproductive function.
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CYPYHKAJIN UC TA3U TABCUPUJIA BAYAJJTOHHUHI' MUKPOTOMMUP BA THCTOJIOI'UK
V3rAPUILJIAPU
Py3ueBa I' M., Ixxymaen K.I11.
A6y Amu u6n Curo HoMugaru Byxopo maBimat tTn66uét nuctutytH, byxopo ur.,Y36exucron

Peszrome. Uc cazu (CO) mawku myxumoa Kewe mapkaiean MOKCUK 2a3iapoar oupu 06yaub, y HOKuUc
éHys oicapaénuda xocun 0yaaou. Yrume acocuil namoeeHemux mavbCcupu 2emo2iodun ounan 6021anuo,
MYKUMANAPOA 2UNOKCUsL PUBONCIaHUumuea oaub xeauwu ounan uzoxianaou. Cypamkanu unoxcus mypiu
opean 6a mMyKumaiapoa mopgonocux ea Qyukyuonan yzeapuuiiapea cabad oyiaou. bupox uc eazunune
0aua0OHHUHZ MUKDPOKOH QUIAHUW MUSUMUSA MABCUPU eMmAaApIudd YPeaHuimMazan. Yuwby maoKuKomHuHe
Maxcaou 3SKCHepUMeHmAan Xau@oHAapOd CYPYHKAIU UC 2a3U MabCcupu Hamudcacuoa 06a1adonoa 103
bepaduean 2UCMONIOSUK 84 MUKPOYUPKYASAMOP Y3eapuwiiapru ypeanuwoan udopam. Taoxuxom 40 ma
nabopamopus  Karamywaapuoa ymxazunou. Hamuowcarap uc eazu mavcupuoa MuxpoxoH momupiap
KeHeauuwiu, MOMUPIAp 3UYIUSUHUHE OWUMU 64 IHOOMEMPUOd Oe2eHepamus y3eapuuiiap 03 Oepuuuru
Kypcamou.

Kanum cyznap: uc 2azu, 6a4adon, Mopghonozus, 2unokcus, IKCNEPUMEHMA1 maoKuKom

IT'NCTOJIOI'MYECKHUE U MUKPOCOCYJUCTBIE UBMEHEHUS MATKHA ITPHU
XPOHUYECKOM BO3JIENCTBUH YTAPHOI'O IT'A3A
Py3ueBa I' M., [Ixxymaen K.I1I.
Byxapckuii rocyaapcTBeHHBIN MEUIIMHCKIA WHCTHTYT nMeHn A0y Anu n6H CuHo, T. byxapa, Y30exucran

Pesrome. Yeapuwiii caz (CO) sensiemesi 0OHUM U3 Hauboaee pacnpocmpanénublx MOKCUeCKUX 2a308
oKpydcarowell cpedvl, 0OpA3VIUWUXCA NPU HENOTHOM CZOPAHUU OP2AHUYEeCKUX eeujecms. XpoHuueckoe 03-
oeticmeue yeapHo2o 2a3a 6vl3bleaen MKAHesyI0 2UNOKCUIO U MOJNCEM NPUBOOUMb K CIPYKMYPHbIM U3MeHe-
HUSIM Paznuynblx opearos. OOHAKo GnusHue OTUMENbHO20 6030€UCmEUsT YeAPHO20 2a3d HA MUKPOCOCYOU-
CMYIO CUCTEMY MAMKU U3YYEHO He0oCmamouHo. Lleavto Hacmoawezo uccie008anus A6asi0Ch U3yueHue u-
CMONOSUYECKUX U MUKPOCOCYOUCTbIX USMEHEHUTl MKAHEel MAmKU NpU XPOHULECKOM 8030€UCMEUU YeapHO2o
easa 6 skcnepumenme. HMccredoganue nposedeno na 40 benvix 1abOOpamopHbix Kpulcax, pa30enénHulX Ha
KOHMPOTLHYIO U IKCNEPUMEHMATbHVLE 2pYynnbl. [ OYeHKU CIMPYKIMYPHBIX USMEHEHUl NPUMEHSIUCH 2UCTO-
Jo2uyeckue u mopghomempuueckue memoosvl. llonyuennvie pe3yiomamsl NOKA3AU PACUUPEHUE MUKDPOCOC)-
008, ygenuueHue cocyoucmou nIOMHOCMU U 0e2eHEPATNUBGHBLE UBMEHEHUs. IHOOMEMPUS NPU XPOHUUECKOM
so30eticmeuu yeapnozo 2asa. Ilonyuenuvie dannvie ceudemenbCmeyom 0 3HAYUMENIbHOM GIUAHUU YeaPHO20
2a3a Ha MUKPOCOCYOUCHYIO CUCEMY MAMKU U 803MONCHOM HAPYULEHUU PenpOOYKIMUBHOU (DYHKYUU.

Knrouesvie cnosa: yeapuviii 2a3, mamra, MOpEHOIO2US, CUNOKCUS, IKCHEPUMEHMATbHOE UCCIe008aHUE
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Introduction. Environmental pollution has become one of the most important global health problems
in recent decades. Among toxic environmental pollutants, carbon monoxide occupies a significant place due
to its high toxicity and widespread presence in industrial and domestic environments[1].

Carbon monoxide binds strongly with hemoglobin, forming carboxyhemoglobin and significantly re-
ducing oxygen delivery to tissues. As a result, prolonged exposure to carbon monoxide leads to chronic tis-
sue hypoxia and metabolic disturbances[3,4].

The uterus is a highly vascularized organ with intensive microcirculation. Adequate blood supply is
essential for maintaining normal reproductive function. Disturbances in uterine microcirculation may lead to
structural damage, impaired implantation, and reduced fertility[2,5,6].

Despite numerous studies investigating carbon monoxide toxicity, its influence on uterine microvascu-
lar structures remains insufficiently explored.

The aim of this study was to investigate morphometric and histological changes in the uterus under
chronic carbon monoxide exposure.

Materials and Methods. The present experimental study was carried out on 40 female white laborato-
ry rats weighing 180-220 g and aged 8-10 weeks. All animals were kept under standard laboratory condi-
tions with a temperature of 22-24°C, relative humidity of 50-60%, and a 12-hour light/dark cycle. The ani-
mals had free access to standard laboratory food and drinking water throughout the experiment.

The experimental procedures were conducted in accordance with international ethical guidelines for
the use of laboratory animals.

The animals were randomly divided into four groups (n = 10 each): one control group and three exper-
imental groups exposed to different concentrations of carbon monoxide.

Table 1
Experimental groups and exposure conditions
Procedure Reagent Duration
Fixation 10% formalin 24 h
Dehydration Ethanol (70-100%) 12 h
Clearing Xylene 2h
Embedding Paraffin 3h
Section thickness Microtome 5 um
Staining Hematoxylin—Eosin standard protocol

Carbon monoxide exposure was performed in a specially designed chamber where the gas concentra-
tion was continuously monitored.

Tissue sampling. The end of the experimental period, the animals were anesthetized and euthanized
according to ethical standards. The uterine tissues were carefully removed and washed with physiological
saline.

The samples were fixed in 10% neutral buffered formalin for 24 hours.

Histological examination. After fixation, the tissues were processed using standard histological tech-
nigues. The samples were dehydrated in graded ethanol solutions, cleared in xylene, and embedded in paraf-
fin.

Paraffin blocks were sectioned using a microtome at a thickness of 5 um.

The sections were stained using Hematoxylin and Eosin (H&E).

Histological analysis was performed using a light microscope equipped with a digital imaging system.

Table 2
Histological processing protocol
Procedure Reagent Duration
Fixation 10% formalin 24 h
Dehydration Ethanol (70-100%) 12 h
Clearing Xylene 2h
Embedding Paraffin 3h
Section thickness Microtome 5 um
Staining Hematoxylin—Eosin standard protocol
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Results. Histological examination demonstrated progressive pathological changes in uterine tissues
depending on the duration and concentration of carbon monoxide exposure. In the control group, the uterine
wall showed normal histological architecture with well-organized endometrium, numerous uterine glands
and compact smooth muscle bundles in the myometrium. Blood vessels were normally distributed without
signs of congestion.

In experimental groups exposed to carbon monoxide, microvascular dilation and structural alterations
were observed. In the 50 ppm group mild epithelial dystrophy and moderate vascular dilation were detected.
In the 100 ppm group stromal edema and reduction in the number of uterine glands were observed. In the
200 ppm group pronounced vascular congestion, focal hemorrhages and thinning of the endometrial layer
were noted.

Table 3
Morphometric parameters of the uterus (M = m)
Parameter Control CO 50 ppm CO 100 ppm CO 200 ppm
Endometrial 418 +17 392+ 15 338+ 14 280 + 13
thickness (um)
Myometrial 515 + 20 472 + 18 428+ 16 370+ 15
thickness (um)
Number of uterine 2749 2349 184 1 1341
glands
Vascular density 11+1 14+1 18 +1 23 +2

ANOVA Statistical Analysis. One-way ANOVA demonstrated statistically significant differences be-
tween the groups for the majority of morphometric indicators (p < 0.05). The most pronounced differences
were observed between the control group and the group exposed to 200 ppm carbon monoxide.

Table 4.
ANOVA results for endometrial thickness
Source SS df MS F p
Between 38210 3 12736 20.9 <0.001
groups
Within groups 21460 36 596
Total 59670 39

Discussion. The obtained results indicate that chronic exposure to carbon monoxide leads to signifi-
cant structural changes in uterine tissues. Carbon monoxide forms carboxyhemoglobin and reduces oxygen
delivery to tissues, resulting in chronic hypoxia. The uterus is particularly sensitive to oxygen deficiency due
to its high metabolic activity and extensive vascular network.

The reduction in endometrial thickness observed in the experimental groups may reflect suppression
of proliferative processes in epithelial and stromal cells. Hypoxic conditions are known to inhibit cell divi-
sion and activate apoptotic mechanisms, leading to structural thinning of tissues.

Another important finding was the reduction in the number of uterine glands. These glands play a
key role in maintaining the secretory function of the endometrium and supporting implantation. Therefore,
structural alterations of glandular components may negatively influence reproductive capacity.

Increased vascular density and dilation of microvessels observed in experimental animals can be in-
terpreted as a compensatory mechanism aimed at improving oxygen supply under hypoxic conditions. How-
ever, prolonged vascular dilation and congestion may also contribute to inflammatory processes and further
tissue damage.

Similar findings have been reported in previous experimental studies investigating the effects of en-
vironmental pollutants on reproductive organs. Chronic exposure to toxic gases and hypoxic conditions may
disrupt normal tissue architecture and impair reproductive function.

Conclusion. Chronic carbon monoxide exposure causes significant histological and microvascular
changes in uterine tissues. The main alterations include thinning of the endometrium, reduction of uterine
glands and increase in vascular density. These structural changes may impair normal reproductive function
and demonstrate the potential risks of environmental toxic gases for female reproductive health.
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