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Alcoholism today is a global worldwide social and economic
problem that affects almost every country. Up to 80% of men
and 60% of women in different countries report episodes of al-
cohol abuse [2,21]. And even episodes of acute alcohol intoxica-
tion, which are associated with formidable changes on the part
of many organs and systems, up to the development of coma, do
not cause concern [7]. Therefore, chronic alcohol intoxication
causes less fear in patients [21].

Women are a particularly vulnerable group in terms of alco-
hol abuse. It should be borne in mind that the development of
chronic alcoholism in women requires much shorter periods of
time than in men, which is due to lower body weight, hormonal
factors, and social factors [22]. Conventionally, all these reasons
can be divided into three groups: the first group includes the rea-
sons associated with the direct action of ethanol, which is known
to be a poison that affects all organs and systems [6]. The second
group includes alcohol dependence, which aggravates the ef-
fects of ethanol, leads to often irreversible consequences on the
part of the psyche and the nervous system. And, finally, the pos-
sibility of using alcohol substitutes, which also cause a complex
of pronounced destructive changes in organs and tissues, is also
especially dangerous. Thus, there are more pronounced changes
on the part of the female body, which can develop with chronic
alcohol abuse [5,25].

Alcohol abuse leads to a violation of the ovarian-menstrual
cycle, disrupting both the physiological activity of the hypotha-
lamic-pituitary system and the work of the ovaries, causing a
whole complex of sclerotic-dystrophic changes in the ovaries
[16]. Uterine mucosa is considered to be the target organ for
these groups of hormones. In addition, ethanol has a direct ef-
fect on the endometrium, the vascular bed, thereby worsening
its trophism. Disturbance of microcirculation can also be aggra-
vated by the formation of thrombotic masses in the lumen of
blood vessels due to hemolysis caused by the action of ethanol
[18]. There are many studies to date, most of which have been
conducted in animals. There is no sufficient number of works
devoted to the study of the entire complex of changes directly
in the female body [10]. And the data that would have been ob-
tained precisely as a result of studying the changes caused by
alcohol abuse in the female body can help solve many abnormal
conditions developing in the female reproductive system, such
as oligodysmenorrhea and amenorrhea. And more formidable
ones include miscarriage and early menopause [9,16].

Considering all of the above, the purpose of this study was
to identify changes in the endometrium that occur in chronic
alcoholism.

Material and methods. The study included sectional mate-
rial, selected from 60 women. All subjects were divided into two
groups. The first group (30 women) consisted of women who,
according to history data (interviews with relatives) and autopsy
data (presence of alcoholic cirrhosis of the liver), had confirmed
alcohol abuse. The control group consisted of women (30) who
died from diseases not associated with reproductive diseases
without accompanying signs of alcoholism (deaths as a result
of car crash, accidents). Tobacco smoking, contraceptives (oral
contraceptive pills), age of first sexual intercourse, somatic pa-
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thology related (or no related) to alcohol consumption, numbers
of pregnancies were not taken into account.

The material was fixed in 10% neutral buffered formalin, after
which the selected samples were embedded in paraffin. At the next
stage, sections with a thickness of 5x10° m were made from the
prepared paraffin blocks. Subsequently, staining with hematoxylin
and eosin was performed. Microscopic examination was carried out
on an Olympus BX41 microscope, followed by morphometric ex-
amination using the Olympus DP-soft 3.12 software [4].

After determining the proliferative or secretory type of the
endometrium, the following indicators were determined: the
average diameter of the endometrial glands, the minimum di-
ameter of the endometrial glands, the maximum diameter of the
endometrial glands, gland wall thickness, the relative volume of
the epithelium, and the thickness of the epithelium.

Statistical processing was performed using the methods of
variation statistics. Correspondence of the distribution to the
normal distribution was determined by the Shapiro-Wilk’s test,
which showed that the samples were close to the normal distri-
bution. Statistical indicators are presented in the M+c format,
where M is the arithmetic mean, o is the standard deviation,
Student>s t-test. The statistical difference between the studied
parameters was considered significant at p less than 0.05 [15].

The procedure was done strictly in compliance with the Hel-
sinki Declaration after approval from the Regional Ethical Re-
view Board at Odessa National Medical University, protocol 3,
17" October 2011.

Results and discussion. Our work confirm influence of alco-
hol in endometrium under with changes both in proliferative and
in secretory stage (Fig. 1). Main focus of our work was directed
on morphometric study for obtaining of relevant data and its re-
sults are presented in Table 1. As can be seen from the table,
chronic alcoholism causes a whole complex of changes in the
state of the endometrium, manifested in both the proliferative
and secretory phases of the menstrual cycle.

The average diameter of the endometrial glands (prolif-
erative type) decreased by 13.7% (from 51.71+2.90 x10°m to
44.6542.48 x10°m) with p < 0.05. The minimum diameter of
the endometrial glands (proliferative type) was 9.7%, which is
2.23 x 10°* m. The maximum diameter of the endometrial glands
(proliferative type) changed from 72.14+2.21 x10°m in the
control group to 64.13+3.90 x10°m in the comparison group,
which was 11.1% (p < 0.05). The thickness of gland wall (pro-
liferative type) decreased by 4.7% in the comparison group from
15.18+1.60x10° m to 14.47+1.12x10° m, the relative volume of
the epithelium (proliferative type) by 5.4 % (from 54.43+1.79
x10° m to 51.48+2.56 x10° m).

The changes that were also observed in the secretory phase of
the menstrual cycle were quite pronounced. At the same time,
the average diameter of the glands decreased by 9.26% (from
101.55£3.12 x10°m in the comparison group to 92.15+4.10 x10-
’m in the group of women suffering from chronic alcoholism)
with p < 0.05, the minimum diameter of the endometrial glands
by 6.17% (33.86+1.17 x10°m to 31.77+1.15 x10-*m), maximum
by 14.3%, from 127.984+2.10x10°m to 109.66+4.13 x10°m, ac-
cording to the above order (p<0.05).
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Table 1. The studied indicators of the structure of the endometrium in the group
of women who abused alcohol and in the comparison group

The investigated indicator Comparison group Alcoholism
Average diameter of endometrial glands (proliferative type), x10° m 51.71£2.90 44.65+2.48*
The minimum diameter of the endometrial glands (proliferative type), x10°® m 32.47+1.83 30.24+1.37
Maximum diameter of endometrial glands (proliferative type), x10° m 72.14+2.21 64.13+£3.90*
Gland wall thickness (proliferative type), x10¢ m 15.18+1.60 14.47+1.12
The relative volume of the epithelium (proliferative type), % 54.43+1.79 51.48+2.56
Average diameter of glands (secretory type), x10° m 101.55+3.12 92.15+4.10%*
The minimum diameter of the endometrial glands (secretory type), x10¢ m 33.86+1.17 31.77+1.15
Maximum diameter of endometrial glands (secretory type), x10¢ m 127.98+2.10 109.66+4.13*
Gland wall thickness (secretory type), x10° m 13.02+1.36 12.62+1.24
The relative volume of the epithelium (secretory type), % 61.24+1.11 52.81+1.09
Epithelium thickness, x10° m 49.14+1.44 48.66+1.97

* p < 0.05 significant between groups with and without alcohol abuse

The indicator of the thickness of the wall of the glands also
changed in the group of women who abused alcohol from
13.02+1.36 x10°m to 12.62+1.24 x10°°m in the control group,
which amounted to 3.07%. The relative volume of the epithe-
lium decreased by 13.7% (8.43 x 10°°m) in the study group com-
pared to the comparison group. A change was also revealed in
the thickness of the epithelium from 49.14+1.44 x10°m in the
comparison group of women to 48.66+1.97 x10-°m in the group
of alcohol abusers. So, results of the morphometric study could
be interpreted as tendency to atrophy in endometrium.

Alcohol abuse causes a series of reversible and, at later
stages, irreversible changes in the body of women in general
and, in particular, in the morphological and functional state
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of the reproductive system [7,10]. The described effect may
be due to both the indirect effect of ethanol on the state of the
hypothalamic-pituitary system, leading primarily to ovarian
hypofunction, manifested in a decrease in hormone produc-
tion [11]. Changes in the endometrium in both the prolifera-
tive and secretory phases of the menstrual cycle are known
to be caused precisely by the hormones of the hypothalamic-
pituitary system (first of all, this is follicle-stimulating hor-
mone (FSH) and luteinizing hormone (LH) of the pituitary
and ovaries (estrogen, progesterone) [14].

In addition to the above effects, LH is a hormone that stimu-
lates the maturation of the corpus luteum in the ovaries and
the process of producing progesterone. Progesterone is of
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great importance for the body of women, being the main
hormone of the first trimester of pregnancy. Consequently,
women who abuse alcohol should expect early miscarriage
due to progesterone deficiency. Knowing this feature, it can
be assumed that progesterone preparations should be recom-
mended to correct this condition. In the course of the study,
data were obtained indicating the effect of chronic alcohol-
ism on the endometrium, which consisted in a significant
(p<0.05) decrease in the average diameter of the glands (se-
cretory type), the minimum diameter of the glands (secretory
type), the maximum diameter of the glands (secretory type),
type), the relative volume of the epithelium (secretory type),
the thickness of the epithelium [12,13].

Thus, the approach to the treatment of this category of pa-
tients should also be differentiated. In our opinion, it should con-
sist both in the refusal to drink alcohol and in the selection of the
correct hormonal therapy [8].

The hypoproduction of FSH entails a decrease in the pro-
duction of estrogen by the ovaries. These effects can also be
enhanced by the occurrence of dystrophic-sclerotic changes
in the ovaries themselves. These abnormal processes are
known to be manifested by the proliferation of connective
tissue, disruption of the relationship between the cortex and
medulla, a decrease in the size of all types of follicles (prima-
ry, secondary and tertiary), and even a decrease in the number
of primordial follicles. The described changes inevitably lead
to a decrease in the production of estrogen. The endometrium
is regarded to be a target organ for estrogen. Proliferative
changes occur under their influence [19]. Thus, hypoproduc-
tion or complete absence of estrogen by the ovaries, which
is also due to dystrophic processes in them, can cause oli-
gomenorrhea or even cause early menopause [17]. This fact
could explain the changes obtained in the course of the study,
namely: a decrease in the average diameter of the endometrial
glands, the minimum diameter of the endometrial glands, the
maximum diameter of the endometrial glands, wall thickness,
the relative volume of the epithelium, which were calculated
in the proliferation phase of the menstrual cycle [20]. Based
on the study, it can be assumed that gynecologists sometimes
need to look for concomitant factors that affect the female
body for the correct selection of treatment of oligomenorrhea
and early menopause [23].

In addition, an imbalance in the concentration of FSH and
LH can lead to the development of follicular and corpus lu-
teum cysts, which, although functional, are sometimes as-
sociated with the development of complications and require
urgent surgical treatment [3].

Also important is the information available today on the
proven carcinogenicity of ethanol. That, in combination with
impaired immune surveillance that occurs in people who
abuse alcohol, can cause the development of malignant neo-
plasms, including those with localization in the organs of the
female reproductive system [1,24].

An interesting fact is the different variability of all the
studied parameters in the group of women suffering from al-
coholism and in the control group. So, the most pronounced
were the changes in the maximum diameter of the glands,
which were observed both in the proliferative phase and in
the secretory phase. The relative volume of the epithelium
decreased as much as possible only in the secretory phase
and was relatively stable in the proliferative phase. The least
variable indicator was the thickness of the gland wall in both
proliferative and secretory types.
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Conclusions: Based on the study, it can be assumed that
alcohol abuse has a significantly significant effect on the fe-
male reproductive system as a whole, in particular, on the
morpho-functional state of the endometrium, which is mani-
fested by its statistically reliable thinning, hypoplasia of the
glands, which was determined both in proliferative and in the
secretory phase of the menstrual cycle. Results of the mor-
phometric study have to be interpreted as tendency to atro-
phy in endometrium with decreased by 13.7% the average
diameter of the endometrial glands (from 51.71£2.90 x10°¢
m to 44.65+2.48 x10°m), reduced diameter of the endome-
trial glands from 72.14£2.21 x10°m to 64.13+3.90 x10°m,
abridged the relative volume of the epithelium.

The study shows the importance of an individual approach
in working with this cohort of patients, which may consist in
proper history taking (to confirm alcohol abuse), detection of
pathomorphological changes in the endometrium, which is
important for the correct diagnosis and selection of the most
effective treatment.
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SUMMARY

MORPHO-FUNCTIONAL CHANGES IN ENDOMETRI-
UM UNDER THE INFLUENCE OF CHRONIC ALCO-
HOLISM

"Lytvynenko M., 'Narbutova T., 'Vasylyev V.,
’Bondarenko A., 2Gargin V.

!Odessa National Medical University, Odessa, *Kharkiv Nation-
al Medical University, Kharkiv, Ukraine

According to data that would have been obtained precisely as a
result of studying the changes caused by alcohol abuse in the female
body which can help solve many abnormal conditions developing
in the female reproductive system, such as oligodysmenorrhea and
amenorrhea, the purpose of this study was to identify changes in the
endometrium that occur in chronic alcoholism.

The study included sectional material, selected from women
who, according to history data (interviews with relatives) and au-
topsy data (presence of alcoholic cirrhosis of the liver), had con-
firmed alcohol abuse. Microscopic examination of endometrium
was carried out followed by morphometric examination with deter-
mining: the average diameter of the endometrial glands, the mini-
mum diameter of the endometrial glands, the maximum diameter of
the endometrial glands, gland wall thickness, the relative volume of
the epithelium, and the thickness of the epithelium for the prolifera-
tive or secretory type of the endometrium.

Based on the study, it can be assumed that alcohol abuse has
a significantly significant effect on the female reproductive sys-
tem as a whole, in particular, on the morpho-functional state of
the endometrium, which is manifested by its statistically reliable
thinning, hypoplasia of the glands, which was determined both
in proliferative and in the secretory phase of the menstrual cycle.
Results of the morphometric study have to be interpreted as ten-
dency to atrophy in endometrium with decreased by 13.7% the
average diameter of the endometrial glands (from 51.71£2.90
x10°m to 44.65+£2.48 x10°m), reduced diameter of the endo-
metrial glands from 72.14+2.21 x10°m to 64.13£3.90 x10°m,
abridged the relative volume of the epithelium.

The study shows the importance of an individual approach
in working with this cohort of patients, which may consist in
proper history taking (to confirm alcohol abuse), detection of
pathomorphological changes in the endometrium, which is im-
portant for the correct diagnosis and selection of the most effec-
tive treatment.

Keywords: endometrium, pathology, morphometry, alcoholism.

PE3IOME

MOP®OPYHKIIUOHAJIIBHOE COCTOSAHHUE SHAO-
METPUS NOJ BIUAHUEM XPOHUYECKOI'O AJIKO-
roJIM3MA

!JIntBunenko M.B., 'HapoyroBa T.E., 'Bacuibes B.B.,
’Bonpapenko A.B., I'apruu B.B.

!00eccruil nayuonanviwlil MeOuyuHcKuil ynugepcumen, *Xapo-
KOBCKULL HAYUOHATbHBIN MEOUYUHCKULL YHUsepcumen, Ykpauna

Lenbto vccnenoBanus sBUIOCH ONpe/ieleHne N3MEHEHNH 2H-
JIOMETPHsI, BOSHUKAIOIIUX ITPH XPOHUYECKOM AJTKOTOIIU3ME.
HccnenoBanue mpoBeieHO HA CEKIIMOHHOM MaTepHale, Moiy-
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YEHHOM OT XKEHIIUH, 3JI0yHOTPeOISBIIMX aJIKOTOJIEM, YTO yCTa-
HOBJICHO TI0 JJaHHBIM aHaMmHe3a (beceia ¢ pOICTBEHHUKAME) U
pe3ysibTaTaM BCKPBITUS (HAJMYME aJKOTOJIBHOTO LUppo3a Ie-
yeHn). [IpoBeeHO MUKPOCKOIUYECKOE UCCIICI0BAHUE 3HIOME-
TPHS C TOCIEAYIONMM MOP()OMETPHISCKUM HCCIIEIOBAHUEM C
OnpeAeIeHUEM MOKa3aTeIeh: CPeTHUN JuaMeTp, MUHUMAJIbHBIH
JIMaMETP U MaKCHUMAaJIbHBIN IUaMETP YHAOMETPUAIIBHBIX KEJIe3,
TOJIIIMHA CTCHKHU XCJIC3bI, OTHOCI/ITGHbeIﬁ 06"beM SIUTECIIUA U
TOJILIMHA SITUTENHUS ISl PO (EepaTHBHOTO MK CEKPETOPHOTO
TUIIa SHAOMETPUA.

Ha ocHOBaHMU NPOBEEHHOTO MCCIEAOBAHUS CIEAYEeT Hpea-
HOJIOKUTB, YTO 3JIOYNOTPEOICHUE AJIKOTOJIEM OKa3bIBaeT 3Ha-
YUMOC BIIMSHME Ha KEHCKYIO PENPOAYKTUBHYIO CHCTEMY B
IIeJIOM, B YacTHOCTH Ha MOP(OQYHKIMOHAIBHOE COCTOSHHE
OHAOMETPHUA, YTO IPOABIACTCA €ro CTaTUCTUYCCKU JOCTOBEP-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

HBIM MCTOHYEHHEM, THIOIUIA3UEH JKeJle3 U OIpeensaeTcs Kak B
nponudepaTrBHOM, Tak ¥ B CEKPETOPHOI (haze MEHCTPyaIbHOTO
1uKia. Pe3ynbsrarsl MOPHOMETPUYECKOTO UCCIICA0BAHMS CIIEY-
€T MHTEPIPETUPOBATh KaK TCHACHIINIO K aTpOQUU SHIOMETPHSI
Ipu yMeHblLIeHUH Ha 13,7% cpeanero nuamerpa skene3 3HIO-
metpus (¢ 51,71+£2,90x10¢ m mo 44,65+2,48x10° M), ymeHblIiie-
HHUH JIHAMETpa SHIOMETPUAbHBIX xKene3 ¢ 72,1442.21x10° m
10 64,13+3,90x10° M, yMEHBIICHHH OTHOCHTEIHHOTO 0ObeMa
SIUTEINUS.

JlaHHOe HccienoBaHUE YKa3bIBae€T Ha 3HAYMMOCTb MHIMBU-
JyaJIbHOTO MOoAXoJa K paboTe ¢ 3TOH Ipylnoi nalueHToB, YTo
3aKJII0YAeTCsl B MPABHIBHOM cOOpe aHamHesa (ISl TOATBEPIK-
JICHUsI 3JI0YTIOTPEOICHUsI alIKOT0JIeM), BBISIBIGHHU aTOMOPQO-
JIOTMYCCKUX M3MCHECHUI SHIOMETPHS JUIS IPABUIILHON THATHO-
CTHKH U BbIOOpa Harbosee 3h(HEKTHBHOTO JICUCHUS.
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