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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).
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typed on a special signed form, certified by a stamp or a seal.
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11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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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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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— 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 aresult 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



Table 1. Activity of liver enzymes.

Enzyme

Alanine aminotransferase, U/l
Aspartate aminotransferase, U/l

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

24.2+1.1
24.8+1.2

Gamma-glutamate transaminase, U/l |21.4+1.3

Group 2 - comparison
group - no information
on xenobiotics with
changes in liver enzyme
activity (N=15)
59.14+2.5%

57.7+2.7*

73.9+3.4%

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

61.5+2.8%
59.1+3.6*
75.743.9%

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

62.4+3.3*
59.34£2.3%*
72.442 4%

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

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,
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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



Table 2. Changes in objective indicators of women's reproductive system, n (%).

Group 1 - control
group, no changes in

Group 2 - comparison
group - no information

Group 3 - women
with harmful working

Group 4 - women with
more than 10 years of

Indicators. ! . . on xenobiotics with o, . .
liver enzyme activity changes in liver enzyme conditions for more smoking experience
(N=20) activity (N=20) than 10 years (N=20) (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§p o 3(15%) 6(30%)
Cytological examination
Type I - significant estrogen
deficiency (mainly parabasal cells 4(20%) 5(25%)
with round nuclei, leukocytes)
Type II - moderate estrogen deficiency

among the parabasal cells there are
gndividgual cglls of the intermediate 2(10%) 6(30%) >(25%)
layer, leukocytes)
Type III - minor estrogen deficiency
(mainly cells of the intermediate layer, 1(5%) 2(10%) 3(15%)
sometimes superficial)
Type IV - normal estrogen values
(mainly well-defined cells of the 19(95%) 15(75%) 3(15%)
surface layer with a small nucleus)
Inflammatory type - cells of all layers
of the epithelium with a large number 1(5%) 2(10%) 6(30%)
of leukocytes, the presence of cocci
Cytolytic type - destroyed cells, naked 2(10%) 4(20%)
nuclei
Microscopy of vaginal contents
Mostly lactobacilli 19(95%) 15(75%) 9(45%) 4(20%)
aI:aeg; ) l3iecllifl,o?aardnerella vaginalis, 3(15%) 4(20%) 7(35%)
Fungi of the Candida genus 1(5%) 2(10%) 7(35%) 9(45%)

83




Table 3. The relationship between activity of liver enzymes and indicators of gynaecological data taking into account the Spearman's correlation

coefficient (r).
S =
% 2 £
Enzyme = = S B
£ =2 < S
[ ] .
s 2 - s
> T H<S =
Alanine aminotransferase 0.35 0.41 0.71
Aspartate aminotransferase  0.34 0.39 0.64
Gamma-glutamate 027 044 0.63

transaminase

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 [I1].
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.
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Epithelial

g =
) @ g % E 2] .ED )
- [} «
E S EE TES = S
0.39 0.34 0.44 0.70
0.38 0.36 0.48 0.66
0.47 0.29 0.54 0.65

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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