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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: The widespread use of chemicals by modern 

society and the prevalence of harmful habits (alcoholism, 
tobacco smoking, drug addiction) leads to an unnaturally high 
intake of exogenous pollutants in the human body, which can 
cause damage to internal organs, including the reproductive 
system. The aim of this study was to determine the peculiarities 
of the reproductive system of women of reproductive age with 
liver dysfunction under the influence of exogenous pollutants, 
namely, due to harmful working conditions and tobacco 
smoking.

Materials and methods: Estimation of activity of liver 
enzymes was determined by the level of activity of alanine 
aminotransferase, aspartate aminotransferase, and gamma-
glutamate transaminase. The first group (control group) 
included women with no changes in liver enzyme activity and 
no history of harmful working conditions or bad habits. The 
second group (comparison group) – women with no history of 
harmful working conditions and bad habits, but with laboratory 
data showing changes in liver enzyme activity. The third 
group included women who have been working with harmful 
substances for more than 10 years. The fourth group included 
women who have smoked for more than 10 years. Changes 
in objective indicators of women's reproductive system have 
been studied (vaginal discharge, elasticity of the vaginal wall, 
epithelial integrity, mucous membranes moistness, pH of the 
vaginal contents, cytological type, vaginal contents) for all 
groups.

Results: Gynecologic examination and evaluation revealed 
changes indicating the presence of candidiasis and bacterial 
vaginosis (caused by anaerobic microbiota) in women who 
worked in harmful working conditions and smoked, both 
with and without signs of inflammation. During the objective 
examination, changes in vaginal discharge were observed 
in women. Only in 20% of women with smoking habits and 
10% of women with harmful working conditions there was 
no vaginal discharge, while in the control group, such women 
were the majority. In the group with signs of impaired liver 
function, the absence of discharge was observed in 30% of 
women. According to the results of cytological studies, a quarter 
of women who smoked and one in five women who worked 

in hazardous conditions had estrogen deficiency, apparently 
as a result of dysregulation disorders under the influence of 
pollutants. The inflammatory or cytolytic type of smear, which 
is a consequence of restructuring, was observed in most women 
from the smoking group. Also, in the two study groups, there 
was an increase in the number of cases of fungal or Gardnerella 
vaginal lesions.

Conclusions: Disorders of the genital organs in women 
under the influence of exogenous pollutants are associated with 
hepatic and endocrine disorders. Obviously, the mechanisms of 
formation of the pathological condition cause these disorders, 
and since women working in harmful conditions and smoking 
have more developed gynecological manifestations, they 
have more developed symptoms. Inflammatory changes have 
been revealed in the cervix for up to 30% of women with the 
influence of xenobiotics. The relationship between the activity 
of liver enzymes and epithelial integrity has been revealed as 
the most significant correlation in study parameters (r=0.71 for 
alanine aminotransferase and epithelial integrity).

Key words. Genitals, liver, vaginal smear cytology, xenobiotic, 
pollutant, addiction.
Introduction.

The widespread use of chemicals by modern society and the 
prevalence of harmful habits (alcoholism, tobacco smoking, 
drug addiction) leads to an unnaturally high intake of exogenous 
pollutants in the human body [1,2], which can cause damage 
to internal organs, including the reproductive system [3,4]. 
According to Barker's hypothesis, environmental exposure at an 
early age (especially in the prenatal period) [5] can permanently 
affect health and vulnerability to disease in adulthood [6,7]. 
Therefore, changes in the female reproductive system can have 
adverse consequences not only concerning the woman's body, 
but also her descendants [5,8]. In the context of the demographic 
crisis in Europe and Ukraine, the effects of xenobiotics are 
gaining social significance [9]. 

The liver, with its multifunctional purpose, is one of the first 
organs to experience the effects of xenobiotics (i.e. chemical 
compounds that are foreign to the human body). A wide range 
of different medications and xenobiotics can damage the 
epithelium of the bile ducts and cause inflammatory diseases 
of the latter (cholangiopathies), from transient cholestasis to 
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– women with no history of harmful working conditions and 
bad habits, but with laboratory data showing changes in liver 
enzyme activity (20 people). The third group included women 
who have been working with harmful substances for more than 
10 years (20 people). The harmful substances were presented as 
one from list: heavy metal, pesticide chemicals, formaldehyde. 
The fourth group included women who have smoked for more 
than 10 years (20 people). The ultrasound or clinical data have 
not detected any hepar pathology in all groups, so changes of 
enzymes could be recognized or as preclinical, or as temporary 
changes. The average age of women in all groups was 31-33 
years (from 29 to 39 years). 

Each of the women underwent examinations, which included: 
collecting complaints, anamnesis, objective, and additional 
methods of examination - a routine gynecological speculum 
examination of the vaginal mucosa, cervix, the nature of the 
discharge, its color, the presence of small hemorrhages. 

The cellular material for liquid cytology was transferred with 
a cytobrush into a liquid storage medium (CITOSCREEN 
system), which was sent to the laboratory, where thin-layer 
cytological preparations were prepared using special equipment 
[17]. As a result of a series of procedures (separation of cellular 
material from the brush, determination of the density of the 
cell suspension, further dilution according to the density group, 
centrifugation, and automatic application of the cell suspension 
to glass), preparations were obtained in which the cells were a 
uniform monolayer.

Vaginal swabs were examined for bacterial microbiota. A 
cytological examination of vaginal swabs was performed to 
determine the percentage of epithelial cells, which allowed to 
assess the value of estrogens in the body and the possible level 
of atrophy. The acidity (pH) of the vaginal environment was 
evaluated using indicator strips. An ultrasound examination of 
the pelvic organs was also performed.

Statistical processing of the data was performed using the 
Statistica for Windows 8.0 software package. Methods of 
descriptive statistics (determination of numerical characteristics 
of variables - arithmetic mean (M), mean sampling error (m), 
determination of the reliability of differences (p), which were 
tested via the Student-Fisher t-test in representative samples) 
were used. Correlation between indicators was assessed using 
Spearman's correlation coefficient (r). The difference in values 
between comparative indicators was considered significant at p 
< 0.05.
Results.

When analysing changes in liver enzymatic activity among 
the two groups of women exposed to xenobiotics, we found a 
higher enzyme activity, and while in the comparison group this 
could be explained by the presence of a pathological process in 
the liver, which was detected later, no reasons for the increase 
in enzyme activity in the two study groups were found, which 
allows us to link the effect of exposure to harmful occupational 
factors or smoking on the functional activity of the liver. The 
digital parameters are shown in Table 1.

Ovarian and menstrual cycle disorders (menstrual delay) in 
the control group were observed in only one of the women. 
This was due to the presence of a follicular cyst, which was 

vanishing bile duct syndrome, sclerosing cholangitis with the 
development of biliary fibrosis and cirrhosis [10]. 

Simultaneously, we have to consider liver and reproductive 
system in interaction with multifaceted bidirectional fashion 
[11]. Sex steroid signaling influences hepatic endobiotic and 
xenobiotic metabolism and contributes to the pathogenesis of 
functional and structural disorders of the liver. In turn, liver 
function affects the reproductive axis via modulating sex 
steroid metabolism and transport to tissues via sex hormone-
binding globulin [11]. The liver senses the body's metabolic 
status and adapts its energy homeostasis in a sex-dependent 
fashion, a dimorphism signaled by the sex steroid milieu and 
possibly related to the metabolic costs of reproduction. Sex 
steroids impact the pathogenesis of non-alcoholic fatty liver 
disease, including development of hepatic steatosis, fibrosis, 
and carcinogenesis. Consistent with sex-dimorphic preclinical 
findings, androgens promote hepatic steatosis and dysglycemia 
in women, whereas endogenous estradiol appears protective in 
both men and women [11]. 

Animal models of liver damage caused by xenobiotics provide 
important insights into the molecular mechanisms of xenobiotic-
induced cholangiopathies and biliary fibrosis, including primary 
biliary cirrhosis and primary sclerosing cholangitis. For people 
living in Ukraine, common sources of xenobiotics are harmful 
working conditions and harmful habits [12,13], including 
tobacco smoking [14-16]. Given that liver dysfunction can be 
detected by determining enzyme activity and primary changes 
in the female reproductive system by cytological examination 
respectively, we decided to set the aim of this study to determine 
the peculiarities of the reproductive system of women of 
reproductive age with liver dysfunction under the influence 
of exogenous pollutants, namely, due to harmful working 
conditions and tobacco smoking. 
Materials and Methods.

The material of the research is the data obtained during the 
examination of women who came to see a gynecologist to the 
consultative polyclinic of the Ukrainian Research Institute of 
Medical Rehabilitation and Balneology of the Ministry of 
Health of Ukraine. The study was conducted in accordance with 
the principles of the World Medical Association's Declaration 
of Helsinki "Ethical Principles for Medical Research Involving 
Human Subjects" (amended in October 2013). Written informed 
consent was obtained from all patients who participated in the 
study. Women who had pathological changes in the genital 
system (polyps, adenomyosis, leiomyoma, fibroids) diagnosed 
by ultrasound were excluded from this study. Contraceptive 
use (oral contraceptive pills), age at first sexual intercourse, 
somatic pathology, and number of pregnancies were not taken 
into account, as the principle of randomization was used in the 
recruitment of groups.

Changes in the activity of liver enzymes were determined 
by the level of activity of alanine aminotransferase, aspartate 
aminotransferase, and gamma-glutamate transaminase. The 
patients were divided into follows groups. The first group 
(control group) included women with no changes in liver 
enzyme activity and no history of harmful working conditions 
or bad habits (20 people). The second group (comparison group) 
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confirmed by ultrasound. Among the women in the comparison 
group, 6 patients had abnormal uteruses. In the group with 
harmful working conditions, there were 9 such women, and in 
the group of smokers - 11 women. 

Gynecologic examination and evaluation revealed changes 
indicating the presence of candidiasis and bacterial vaginosis 
(caused by anaerobic microbiota) in women who worked in 
harmful working conditions and smoked, both with and without 
signs of inflammation. During the objective examination, 
changes in vaginal discharge were observed in women. Only in 
20% of women with smoking habits and 10% of women with 
harmful working conditions there was no vaginal discharge, 
while in the control group, such women were the majority. In 
the group with signs of impaired liver function, the absence of 
discharge was observed in 30% of women. Data on objective 
indicators established during the examination of women are 
presented in Table 2.

Correlation between activity of liver enzymes and indicators 
of gynaecological data is presented in Table 3.

According to the results of cytological studies, a quarter of 
women who smoked and one in five women who worked in 
hazardous conditions had estrogen deficiency, apparently 
as a result of dysregulation disorders under the influence of 
pollutants. The inflammatory or cytolytic type of smear, which 
is a consequence of restructuring, was observed in most women 
from the smoking group. Also, in the two study groups, there 
was an increase in the number of cases of fungal or Gardnerella 
vaginal lesions.
Discussion.

Much of what is known about the harmful effects of tobacco 
use on health has been derived from epidemiologic studies 
conducted over the past half century [18,19]. These studies 
have clearly established that tobacco use, especially smoking 
of manufactured cigarettes, causes the majority of lung, 
oropharyngeal, laryngeal, and esophageal cancers, as well as 
approximately one-third of all pancreatic, kidney, bladder, and 
cervical cancers [18,20]. More recent evidence also suggests 
that smoking causes liver cancer. However, information about 
the similarity of mechanisms leading to changes in the liver and 
cervix, their relationship or sequence remains an open question 
[21,22]. Similar questions regarding the links of pathogenesis 
relate to the impact of harmful working conditions.

The structure of morbidity among women of reproductive 
age in Ukraine is characterized by a high frequency of 
pathological processes that affect the ability to give birth to a 
healthy child. Among these diseases, inflammatory processes, 

neoplasms, hyperplastic and atrophic changes, malformations, 
and dyshormonal disorders are common, and these processes 
are usually links in the chain of pathogenesis of malignant 
neoplasms. The triggering mechanisms and etiologic factors are 
not always possible to establish. At the same time, in Ukraine, 
the presence of regions with a polluted environment has been 
established, whose residents are more likely to suffer from the 
development of pathological processes of the genital system. 
One of the conditions for the presence of pollutants is work with 
harmful substances. Another condition is the presence of bad 
habits accompanied by the intake of xenobiotics into the body, 
which is observed, in particular, in tobacco smoking. 

Such substances affect liver function, but the possibility of 
pathological changes in internal organs has long been debated. 
Recent studies indicate that they are carcinogenic not only 
to the target organs but also to other ones. The mechanisms 
of correction of possible damage remain a gap in preventive 
medicine, and our study shows that pathological changes are 
formed in the female reproductive system earlier than the first 
complaints emerge, which, against the background of the rather 
low level of reproductive health of the female population in 
Ukraine, may be the basis for the development of preventive 
measures and further work on the evaluation of the effectiveness 
of the use of corrective medications [23,24].

The information on the effect of xenobiotics on cervical tumor 
transformation is less known, but previously published results 
show higher proliferative activity of the cervical epithelium and 
transformation of the apoptotic process in such women [25,26]. 
Some synthetic estrogens and chemical environmental pollutants 
that have estrogenic properties, also known as xenoestrogens, 
mimic natural estrogens and bind to estrogen receptors (ER) and 
therefore desensitize the latter or reduce the number of receptors 
available for binding [27].

Changes in blood cellular parameters can be one of the triggers 
not only of the adverse effects of pollutants, but also a marker of 
the risk of developing concomitant pathology. In this case, the 
complex of changes is characteristic of a complex transformation 
in the whole body in the case of xenobiotic exposure triggers 
a complex cascade of cellular interactions, one of the stages 
of which is the morphological restructuring of the cervical 
epithelium, which is manifested by an inflammatory type of 
smear, coilocytosis, the presence of bi- and multinucleated 
cells, keratinocytes with cytoplasmic amphophilia, and, most 
importantly, changes in the architecture of cervical epithelial 
cells [25,26].

Despite the availability of information on the relationship 
between disorders of estrogen synthesis and the morphological 

Enzyme

Group 1 - control 
group, no changes in 
liver enzyme activity 
(N=15)

Group 2 - comparison 
group - no information 
on xenobiotics with 
changes in liver enzyme 
activity (N=15)

Group 3 - women 
with harmful working 
conditions for more 
than 10 years (N=15)

Group 4 - women with 
more than 10 years of 
smoking experience 
(N=15)

Alanine aminotransferase, U/l 24.2±1.1 59.1±2.5* 61.5±2.8* 62.4±3.3*
Aspartate aminotransferase, U/l 24.8±1.2 57.7±2.7* 59.1±3.6* 59.3±2.3*
Gamma-glutamate transaminase, U/l 21.4±1.3 73.9±3.4* 75.7±3.9* 72.4±2.4*

Table 1. Activity of liver enzymes.

Note: * - significant difference with the control group (p<0.05).
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Indicators.

Group 1 - control 
group, no changes in 
liver enzyme activity 
(N=20)

Group 2 - comparison 
group - no information 
on xenobiotics with 
changes in liver enzyme 
activity (N=20)

Group 3 - women 
with harmful working 
conditions for more 
than 10 years (N=20)

Group 4 - women with 
more than 10 years of 
smoking experience 
(N=20)

Vaginal discharge
missing 14(70%) 6(30%) 2(10%) 4(20%)
scanty, superficial, yellow 3(15%) 4(20%) 4(20%)
scanty, superficial, white 6(30%) 5(25%) 4(20%) 4(20%)
moderate, white, crumbly 5(25%) 5(25%) 5(25%)
gray, foamy 3(15%) 5(25%) 3(15%)
Elasticity of the vaginal wall
missing 1(5%) 1(5%)
weak 5(25%) 4(20%)
moderately reduced 1(5%) 5(25%) 13(65%) 14(70%)
normal 19(95%) 15(75%) 1(5%) 1(5%)
Epithelial integrity
petechiae, bleeding 1(5%) 2(10%)
bleeding on contact 1(5%) 4(20%) 3(15%)
thinning 2(10%) 4(20%) 11(55%) 10(50%)
intact 18(90%) 15(75%) 4(20%) 5(25%)
Mucous membranes moistness 
severe dryness, inflammation 1(5%) 5(25%)
pronounced dryness, no inflam-n 1(5%) 3(15%) 3(15%)
Minimal 1(5%) 2(10%) 3(15%) 9(45%)
Moderate 2(10%) 3(15%) 9(45%) 2(10%)
Normal 17(85%) 14(70%) 4(20%) 1(5%)
pH of the vaginal contents
4.0-4.4 (normal) 19(95%) 13(65%) 4(20%) 2(10%)
4.4-5.0 (mild atrophy, bact. vag-s) 1(5%) 4(20%) 10(50%) 8(40%)
5.1-5.5 (moderate atrophy) 3(15%) 3(15%) 4(20%)
5.5 and more (pronounced atrophy, 
cytolytic type) 3(15%) 6(30%)

Cytological examination
Type I - significant estrogen 
deficiency (mainly parabasal cells 
with round nuclei, leukocytes)

4(20%) 5(25%)

Type II - moderate estrogen deficiency 
(among the parabasal cells there are 
individual cells of the intermediate 
layer, leukocytes)

2(10%) 6(30%) 5(25%)

Type III - minor estrogen deficiency 
(mainly cells of the intermediate layer, 
sometimes superficial)

1(5%) 2(10%) 3(15%)

Type IV - normal estrogen values 
(mainly well-defined cells of the 
surface layer with a small nucleus)

19(95%) 15(75%) 3(15%)

Inflammatory type - cells of all layers 
of the epithelium with a large number 
of leukocytes, the presence of cocci

1(5%) 2(10%) 6(30%)

Cytolytic type - destroyed cells, naked 
nuclei 2(10%) 4(20%)

Microscopy of vaginal contents
Mostly lactobacilli 19(95%) 15(75%) 9(45%) 4(20%)
"Key" cells, Gardnerella vaginalis, 
anaerobic flora 3(15%) 4(20%) 7(35%)

Fungi of the Candida genus 1(5%) 2(10%) 7(35%) 9(45%)

Table 2. Changes in objective indicators of women's reproductive system, n (%).
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and functional state of the liver, the sequence of pathological 
changes remains unclear [28,29], and numerous experimental 
studies have been conducted to establish the pathogenesis of 
these changes. It has been established that estrogen treatment in 
early menopause protects against the development of metabolic 
syndrome and pathological processes in the liver, and a longer 
reproductive period is significantly associated with a decrease 
in the prevalence of metabolic syndrome [30,31]. However, our 
study suggests that primary changes are quite likely to occur 
in the liver. In any case, targeted therapy will require a better 
understanding of the mechanisms by which estrogen signalling 
exerts its protective effect [28].

However, it is most likely that pollutants have simultaneous 
effects on the liver and reproductive organs, given that several 
factors play a role in altered imprinting: the environmental 
agents involved, their doses, stage of exposure, duration of 
exposure, just one or several chemicals involved, the history 
of previous exposure [32], the role of genetic and epigenetic 
factors [6,33].

Given the close relationship between pollutants, hepatic 
metabolism and reproductive functions in women, pollutant-
induced metabolic dysfunctions may be of particular 
importance for the liver of a woman, reducing sex differences 
in the prevalence of non-alcoholic liver disease. The intake of 
environmental pollutants disrupts the endocrine system and can 
disrupt the programming of liver metabolism [34-36].

As we have wrote above sex steroids impact the pathogenesis 
of non-alcoholic fatty liver disease, including development 
of hepatic steatosis, fibrosis, and carcinogenesis [11]. 
Described in our results correlation between liver dysfunction 
and abnormalities in female reproductive organs could be 
characterized consequences not only with feedback mechanism 
reaction but and inadequate changes in situations which require 
recruiting its efforts, for example in vaccination [37,38], changes 
of immune status [39], infectious pathology [40], endocrine [41] 
and respiratory [42] pathology. In female reproductive system it 
could be predisposing unfavourable course of neoplastic process 
[43]. Contamination of environment could play additional role 
in such processes [13,44]. Preservation of sufficient endogenous 
estradiol production could be crucial as protective mechanism 
in such conditions [11]. So, correlation between alanine 
aminotransferase and epithelial integrity (r=0.71), between 
alanine aminotransferase and vaginal contents (r=0.70) should 
be researched more detail with detection of order in that changes 
that look unclear now.

Our results accords described before inflammatory changes in 
cellular and humoral immunity [45,46], that should be taken into 
account considering unfavourable situation with female health 
and deontological features [47]. Our data are important for 
understanding that among women with influence of pollutants 
with significantly more common pathological changes among 
such women regarding genital system. Connection and possible 
interaction of hepar disturbance with sexual dysfunction, 
lubrication dysfunction and genital pain dysfunction require 
more detail future research with involvement of specialist of 
different fields.
Conclusion.

Disorders of the genital organs in women under the influence 
of exogenous pollutants are associated with hepatic and 
endocrine disorders. Obviously, the mechanisms of formation 
of the pathological condition cause these disorders, and since 
women working in harmful conditions and smoking have 
more developed gynecological manifestations, they have more 
developed symptoms. Inflammatory changes have been revealed 
in cervix for up to 30% women with influence of xenobiotic. The 
relationship between activity of liver enzymes and epithelial 
integrity has been revealed as most significant correlation in 
study parameters (r=0.71 for alanine aminotransferase and 
epithelial integrity).
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