EPIGENETIC PROFILE OF ENDOMETRIAL
PROLIFERATION IN THE DIFFERENT MORPHOTYPES
OF ENDOMETRIAL HYPERPLASIA

INTRODUCTION

The problem of combating endometrial cancer
remains in the center of attention of gynecolo-
gists and oncologists because of the high inci-
dence and mortality of this malignant neoplasm.
Carcinogenesis is a large-scale process during
which epigenetic changes take place leading to
the transformation of normal endometrial cells
through a series of intermittent pre-tumor cells
into endometrial cancer [15, 16, 20]. Endometrial
hyperplasia can be a cause of uterine bleeding
and make worse women’s life quality [5]. Ac-
cording to the data of the WHO, most cases of
endometrial cancer can be prevented by early
detection of pre-tumor pathology of the endo-
metrium, identification of its carcinogenic risk
and rational treatment [3, 9, 10, 12, 18, 30].

Nowadays, current genetic and molecular
technologies allow us to obtain valuable infor-
mation about the so-called epigenetic character
of the endometrium in different morphotypes
of hyperplasia, sometimes individual for each
patient, come closer to understanding the biol-
ogy of tumor growth and its predictors, identify
biomarkers that contribute to early detection of
carcinogenesis on the body of hyperplastic pro-
cesses, to predict the progression of the disease
and optimize approaches to its treatment and
prevention based on targeted impact on specific
epigenetic targets [1, 8, 11, 22].

Research aim was to determine the prolifera-
tive activity of the endometrium in different mor-
photypes of its hyperplasia based on the study of
the main molecular markers of the cell cycle.

MATERIALS AND METHODS

The key molecular antigens of the cell cycle
were examined by sampling 137 morphological
specimens of endometrium, including 61 with
endometrial hyperplasia without atypia (HE), 36
with atypical endometrial hyperplasia (AHE), as
well as 40 samples with normal morphology in
accordance with phase | or Il of the menstrual
cycle. The material was obtained from 137 pre-
menopausal women during a diagnostic endo-
metrial biopsy for abnormal uterine bleeding or
increased endometrial thickness above the nor-
mative indexes during ultrasound examination.

It is worth mentioning that out of 97 women
with endometrial hyperplasia, the disease was
isolated in 83 (85.6%) cases, and in 14 (14.4%)
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cases it was comorbid by uterine leiomyoma.
Nineteen (19.5%) women had previously been
taking various types of combined oral contra-
ceptives for contraception and had stopped at
least 2 years before being included in the study.

The age of the women in the study sample
was 41 to 50 years old, and their average value
did not vary significantly between the groups of
healthy patients and those suffering from HE or
AHE.

Endometrial biopsy samples were examined
at the pathomorphological and immunohisto-
chemistry laboratory of the Diagnostic Center
of the Dnipropetrovsk Medical Academy of the
Ministry of Health of Ukraine certified accord-
ing to the ISO 9001-2000 standard. Immuno-
histochemical (IHC) examination of nuclear and
cytosolic antigens was performed in paraffinic
sections of biologic specimens of endometri-
um using monoclonal or polyclonal antibodies
produced by DakoCytomation (Denmark), Ter-
mo Scientific (USA) and systems of visualization
UltraVision LP (Lab Vision) and LSAB2, EnVision
(Dako).

The state of proliferation in the studied cells
was assessed by the expression of cyclin D1
gene and nuclear antigen Ki-67. Cyclin D1 in-
duces the cell to leave the stationary GO phase
of the cell cycle and enter its synthetic S phase
(DNA replication), i.e. the phase of preparation
for mitosis.

Nuclear antigen Ki-67 belongs to the regulatory
proteins of the G1-M phase of the cell cycle. The
proliferation index based on the cyclin D1 and Ki-
67 expression was calculated as the ratio of intra-
nuclear reaction to the total number of cells in the
endometrial samples, regardless of the intensity
of reaction [21]. The cytomembrane glycoproteins
E-cadherin and -catenin were tested as addition-
al markers of proliferation and differentiation of
endometrial cells. Positive immunohistochemical
reaction using monoclonal antibodies to these
antigens allows determining the number of cells
in the state of preparation for mitosis in tissues,
that is, their proliferative efficiency, as well as the
state of completed differentiation.

The activity of hormonal ways of proliferation
was determined by the distribution of estradiol
receptors (ER) and progesterone receptors (PGR).
Therefore, ER and PGR are exclusively nuclear an-
tigens, only nuclear reactions (at least 10 in sight
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at x400 magnification) were taken into
account in the evaluation of immuno-
barburation according to the following
criteria: absence of expression, weak
expression, moderate and intensive ex-
pression. Taking into account that cells
with positive reaction to ER and PGR
have significant differences in the inten-
sity of IHC coloring, we used the average
value or H-index, which was calculated
according to the formula: H = (% of cells
with weak reaction x 1) + (% of cells with
moderate reaction x 2) + (% of cells with
intense reaction x 3).

Values from 0 to 50 on the H-index
were considered for the absence of ER
and PGR expression, from 50 to 100 -
expression of antigens to receptors was
considered weakly positive; 100 points
or more - positive [21, 22].

Statistical evaluation of the results was
performed by using the licensed statisti-
cal software Statistica version 6.1 (Stat-
Soft Inc., USA) [4].

RESEARCH RESULTS

It is known that cell proliferation in re-
productive organs is mainly related to
the influence of sex hormones on the
genome, mediated through interaction
with nuclear ER and PGR, where the state
of their expression determines the forma-
tion of a signal response in the form of ac-
tivation of the cell cycle [16, 22, 29, 28, 31].

The results of the examination of ER
and PGR expression are demonstrated

in Fig. 1, which shows that the index of
ER expression behind the H-index in the
epithelium of the glands did not vary in
the normal endometrium in the | (prolif-
erative) phase of the cycle (180 + 8,3 and
193.1 £ 12.2 respectively), but 1.43 times
exceeded this indication of the second
(secretory) phase of the cycle (180 + 8.3
and 125.4 £ 5.7 respectively, p <0,05). In
stromal cells of the endometrium a simi-
lar pattern of ER expression was observed,
where the H-index in the HE samples was
practically identical in the endometrium
of the proliferative phase of the cycle
(170.5 + 4.1 vs. 166 + 9.7 respectively),
but 1.39 times higher than the H-index in
stromal cells of normal endometrium in
the secretory phase (respectively, 170.5 +
4.1 and 122.4 + 4.8; p <0,05).

The H-index PGR value in the glandu-
lar cells of the HE samples (201.7 + 11.5)
did not vary significantly in the normal
endometrium of healthy women in the
first phase of the cycle (193.2 + 12.2) and
slightly exceeded the value of H-index
PGR in the glandular cells of the endo-
metrium of the second phase of the cy-
cle (178.7 £ 6.3). It is noteworthy that the
PGR H-index in the stromal cells of the
HE samples was 1.4 times greater than
in the normal endometrium in the first
phase of the cycle (respectively, 197.5
+ 9.3 and 140.2 £ 4.4; p <0.05), and 1.69
times more than in the stromal cells of
the normal endometrium in the second
phase of the cycle (197.5+9.3and 116.6
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Figure 1. ER and PGR expression in the cells of normal endometrium (I and Il phases of the menstrual cycle),
non-atypical and atypical endometrium hyperplasia, H-index
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+ 3.1 respectively; p <0.05). Thus, with HE
ER expression, both in the glandular and
stromal cells, was at the level of receptor
activity in normal endometrium during
the proliferative phase of the cycle, but
significantly exceeded these indicators
in normal endometrium of the second
phase of the menstrual cycle. The same
direction of PGR expression was ob-
served in the glandular cells of HE, but
H-index PGR was significantly higher in
the stromal cells of HE in comparison to
normal endometrium in both phases of
menstrual cycle.

Expression of ER and PGR decreased
significantly in women with AHE (Fig. 1,
2).Thus, in the glandular epithelium, the
H-index ER was lower in 2.6 times of this
index in the normal endometrium of the
first phase (respectively, 74.6 + 3.9 and
193.1 £ 12.2; p <0,036) and 1.68 times to
the second phase of the menstrual cy-
cle of healthy women (respectively 74.6
+ 3.9 and 1254 = 5.7; p <0.05) and 2.4
times lower than that of HE (respectively
74.6 +3.9and 180 = 8.3; p <0.04). The re-
duction of ER expression was even more
significant in stroma cells, where H-index
value was 5.5 times lower in comparison
with the analogous index in the normal
endometrium of the first phase of the
menstrual cycle (respectively 30.3 + 2.8
and 166 + 9.7); p <0.002) and 4 times
fewer than in the normal endometrium
of the Il phase of the cycle (respective-
ly 30.3 £ 2.8 and 1224 + 4.8; p <0.05),
and 5.6 times fewer than in the HE (re-
spectively 30.3 + 2.8 and 170.5 £+ 4.1; p
<0.002).

PGR H-index was also reduced both in
the glandular epithelium and in stromal
cells. The H-index of PGR in the glandular
epithelium was 2.7 and 2.5 times lower
than in the samples of healthy women
in the first phase (respectively, 71.1 £ 2.3
and 193.2+12.2); p <0.04) and the second
phase (respectively 71.1 £ 2.3 and 178.7
+ 6.3; p <0.045) of the menstrual cycle.
In the stromal cells H-index PGR was 1.7
and 1.4 times lower than this index in the
normal endometrium in the first phase
(respectively 80.6 = 1.8 and 140.2 + 4.4;
p <0.05) and the second phase (80.6
+ 1.8 and 116.6 + 3.1; p <0.05) of the
cycle. However, even greater differences
were found between the PGR H-index
in AHE and HE compared to normal
endometrium (Fig. 3).
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Figure 2 A, B. ER-expression in the nuclears of glandular and stromal epithelium:

A —non-atypical endometrial hyperplasia (ER-+++);
B — atypical endometrial hyperplasia (ER+).
System of visualization DAKO EnVision. Magnification x400.

Figure 3 A, B. PGR-expression in the nuclears of glandular and stromal epithelium:
A —non-atypical endometrial hyperplasia (PGR-+++);

B — atypical endometrial hyperplasia (PGR-++).

System of visualization DAKO EnVision. Magnification x400.

Thus, the H-index of PGR in AHE
glands was 2.8 times lower than in HE
(71.1 £ 2.3 and 201.7 = 11.5; p <0.05),
and 2.4 times lower in stroma cells (80.6
+ 1.8 and 197.5 £ 9.3; p <0.05). Thus,
according to the obtained results of ER
and PGR expression in epithelium of the
glands and stroma cells in AHE (which
is considered to be a pre-cancerous
state), there is a significant decrease in
receptivity of the cells. As a consequence
of this we can expect the reduction of
both promoter and antiproliferative
influence of endogenous and exogenous
steroid hormones on cell cycles in this
morphotype of hyperplasia [13, 28, 32].

Recently, it has become known that
the interference of the natural estro-
gen-ER complex with cell proliferation
is caused by the initiation of the cyclin
D1 gene expression [17, 25, 26], which
induces the cell to leave the stationary
GO phase of the cell cycle and switch to
the synthetic S phase, i.e. the phase of
preparation for mitosis. The most wide-
ly recognizable marker of proliferation is
the Ki-67 protein, which is present in all
active stages of the cell cycle (G1, S, G2,
M) and is absent in the GO phase. Accord-
ing to our data, in HE the distribution of
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cells with a positive IHC reaction to cyclin
D1 was more or less the same as in the
normal endometrium of healthy wom-
en. In the stromal cells of HE morpho-
logical specimens cyclin D1 expression
was found only in single cells, while in
the glandular epithelium a positive IHC
reaction with cyclin D1 was found in 30
(49.2%) among the 61 samples studied,
including 25 (40.9%) which showed that
10% to 15% of the cells were positive for
cyclin D1, and 5 (8.2%) samples showed
up to 25% of the cells positive. At the
AHE we have seen a different situation.
In stromal cells of the endometrium a
positive IHC reaction to cyclin D1 anti-
gen was also detected in the majority

of cases only in a single cell (83.3%). The
glandular epithelium showed positive
IHC-reaction in 31 of 36 (86.1%) morpho-
logical specimens of the endometrium,
including positive from 40 to 60% of the
cells in 19 (52.7%) preparations, and pos-
itive from 20 to 25% of the cells in the re-
maining 12 (33.3%) specimens.

It should be noted that on the back-
ground of the above-mentioned activa-
tion of cyclin D1 expression, which cor-
responds to the initiative of proliferation,
the number of glandular epithelium cells
with Ki-67 expression, according to our
data, decreased significantly in HE and
AHE compared to normal endometrium
and was the smallest in AHE (Fig. 4).

Figure 4 shows that in the examined
AHE samples the index of Ki-67 in the epi-
thelium of the glands was 2.9 times lower
than the average value of the analogous
index in the normal endometrium in the
first phase of the cycle (respectively, 19.8
+ 1.2% and 57.8 = 3.1%; p <0.05) and in
the second phase of the cycle — 2.1 times
(respectively, 19.8 + 1.2% and 41.6 £ 1.7%;
p <0.05). The average Ki-67 values HE was
also statistically lower than those of the
normal endometrium in 2.6 times (re-
spectively 22.6 + 1.2% and 57.8 £+ 3.1%;
p <0.05) in the first phase of the cycle,
and 1.8 times (respectively, 22.6 + 1.2%
and 41.6 = 1.7%; p <0.05) in the second
phase of the menstrual cycle. At the same
time, this tendency was less noticeable in
stromal cells of the endometrium and the
frequency of detection of positive affec-
tion of cells for Ki-67 antigen did not differ
significantly not only between AHEs (8.0
+ 0.7%) and HE (8.9 + 0.5%), but also be-
tween these two morphotypes and nor-
mal endometrium (Fig. 4).

E-cadherin plays a major role in main-
taining normal adhesion in epithelial cells
restricts their excessive proliferation and
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Figure 4. Indicators of Ki-67 protein expression in cells of normal endometrium (I and Il phases of the menstrual
cycle), nonatypical and atypical endometrium hyperplasia, % of positive cells
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inhibits the processes of tumor of the
endometrium by contact inhibition, due
to the fact that the mechanisms of pro-
liferation are excluded at the brush con-
tact of the cells. It has also been shown
that E-cadherin is a signal glycoprotein
for the normal differentiation of the cells
[7, 16]. An analysis of the results of IHC
reaction with E-cadherin in the glandu-
lar epithelium of the endometrium in
women with HE showed that 10 (16.4%)
morphological patterns were negative
for this antigen. In other 51 (83.6%) cases
we obtained positive IHC-staining of the
cells, while in 30 (49.2%) cases it was weak
and in 21 (34.4%) was moderate. In the
group of women with AHE, the absence
of E-cadherin expression was observed in
24 (66.7%) of 36 tested samples of the en-
dometrium, i.e., 2.4 times more frequently
than in HE. In the other 12 (33.3%) mor-
phological preparations, the IHC response
to this antigen was weak (Fig. 5).

Figure 5 shows that epithelial cells in
all samples of normal endometrium are
positive for glycoprotein E-cadherin ex-
pression in two phases of the menstru-
al cycle. If we consider that E-cadherin
expression is mainly assigned to mature
epithelial cells of the endometrium,
which have completed the stage of dif-
ferentiation and have lost their ability to
proliferate, the results obtained for the
negative status of a significant number
of E-cadherin signatures in AHE are the
most likely to indicate the accumulation
of cells with incomplete morphogenesis
that pose a risk of carcinogenic transfor-
mation of endometrial cells. Therefore,
the IHC marker of negative E-cadherin
expression can be an additional indicator
of atypical potential of the endometrium
not only in AHE but also in doubtful or
insufficiently identified endometrial
morphotypes. E-cadherin expression in
the normal endometrium and different
morphotype of its hyperplasia shows at
the Fig. 6.

Itis known that the protein B-catenin
can function as a transcription factor,
thus acting as a regulator of the cell cy-
cle. One of the main targets of B-caten-
inis the cyclin D1 gene, which results in
activation of cyclin-dependent kinas-
es. In turn, cyclin-dependent kinases
are responsible for the transition of the
cell cycle from the presynthetic phase
(G1) to the DNA replication phase (S),
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i.e. to the cell proliferation phase [19].
In morphological samples of normal
endometrium, we found a negative
IHC reaction to B-catenin in 32.5% of
cases in phase | and 35% of cases in
phase Il of the menstrual cycle. Accord-
ingly, it was weak in 50% and 57.5% of
the studied samples, as well as more
pronounced in the proliferative endo-
metrium (17.5% of cases) than in the
secretory one (7.5% of cases) (Fig. 7).

Interestingly, all 36 morphological
samples of AHEs were positive for
B-catenin, and in 12 (33.3%) cases it was
high and significant, and in other 24
(66.7%) cases it was weak. A strong and
significant IHC reaction to 3-catenin was
also detected in 40 (65.6%) of the 61 HE
samples, weak reactionin 11 (18%) cases,
and negative reactionin 10 (16.4%).Thus,
a high and significant excess of 3-catenin
was observed in a significant number of
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Figure 5. Indicators of E-cadherin expression in the cells of normal endometrium (I and Il phases of the menstrual
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Figure 6 A—C. E-cadherin expression in the glandular epithelium:
A—normal secretory endometrium (sample of strong expression);
B — non-atypical endometrial hyperplasia (sample of moderate expression);
(- atypical endometrial hyperplasia (sample of week expression).
System of visualization DAKO EnVision. Magnification x400.
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Figure 7. Indicators of B-catenin expression in eutopic endometrial cells (I and Il phases of the menstrual cycle),
non-atypical and atypical endometrial hyperplasia, % of cells
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women with AHE and HE, with 1.96 times more frequent in HE
than in AHE. However, the negative IHC reaction for 3-catenin
was mostly observed in the normal endometrium.

DISCUSSION

The process of proliferation and differentiation of endome-
trial cells is regulated by sex-steroid hormones in a complex
with the corresponding nuclear receptors in the regulation
zone of the estrogen-dependent genes, as well as by low pro-
teins that form the central system of control over the passage
of the cell cycle. Cell transition to different stages of the cy-
cle is regulated by a family of cyclin-dependent kinases in a
complex with corresponding cyclins, one of which cyclin D1
is responsible for the initiation of mitosis and procreation of
the cell cycle from phase GO (the phase of cellular calmness)
and phase G1 (the presynthetic phase) to S-phase (the phase
of DNA replication and segregation). Subsequent steps of the
cell cycle are closely related to additional factors of cellular
function, which include the most studied groups of proteins
known as Ki-67, E-cadherin, B-catenin, etc. [2, 19, 26]. There-
fore, according to the results of Ki-67 expression obtained in
this study, the increase in the number of endometrial cells in
HE does not occur due to the increased activity of mitosis,
but due to the accumulation of cellular material in time, even
if the proliferation of cells is significantly decreased. This is
probably the scenario for irregular menstrual cycles with a
2-3-month delay in menstruation, which can often be ob-
served in clinical practice in premenopausal women. At the
same time, a significantincrease in cyclin D1 expression that s
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NYXTTMHW TA TTEPELATNTYXJIMHHA TTATOJTOT 1A

ENIFEHETUYHUA NPOOIb NPOMIOEPALLIT EHAOMETPIS NP PI3HIX MOPOOTUMAX INEPMAIA3IT

0.J1. TpomoBa, K. Mef. H., aCUCTEHT Kadeapy akyLuepcTBa Ta riekonorii nicnaaunnomuoi ocsitn HMY im. 0.0. boromonbug, m. Kuig

B.0. Moranos, 4. mea. H., Npodecop, 3aB. kadeapy akyLepcTBa Ta riHexonorii 13 «/IHinponeTpoBcbka MeanyHa akaaemia MO3 Ykpainu», m. JHinpo
JLA. Xacxaunx, K. Men. H., JOUEHT Kadeapy akyLiepcTsa Ta riHekonorii I3 «/IHinponeTpoBcbka Meanyta akaaemis MO3 Ykpaiku», m. [IHinpo

0.1. GinkoBa, rexepanbHil avpexTop KT «Micbka knikiuna nikapHa N29», m. JHinpo

0.B. [anoHoBa, acucTeHT Kadeapy akywepcTsa Ta rinekonorii [13 «/lHinponetpoBcbka MeauuHa akagemia MO3 Ykpaii, M. [IHinpo

I.0. KyKiHa, acnipaHT kadenpy akywepcTsa Ta riHekonorii /I3 «/IHinponeTpoBcbKa MeanyHa akagemis MO3 Ykpaikiy, m. [IHinpo

K.B. Mentep, nikap K303 «XapkiBcbkuit MicbKiit Knikiutmit nonorosuit byauxok No7», M. Xapkis

Merta gocnigeHH: B13HaueHHA nponidepaTiBHoi aKTVBHOCTI HOPMANIbHOTO Ta FinepnNa30BaHO0 eHAOMETPIA Ha NiACTaBI KNIOUOBMX MONEKYTIAPHYX MaPKePIB KNITUHHOTO LNKAY.

Matepiany ta metogu. O6cTexeno 137 xiHok: 40 — 3 HopmanbHm cTaHoM ergomerpia (HE), 61— 3 HeatunoBolo rinepnnasieio eqgomerpia (HIE), 36 — 3 atunosoto (ATE). Jocnigxysanu excnpecito
reHa uvknik D1, anwrena Ki-67, mikonporeinis E-kaarepuHy Ta B-kareriHy, peuentopig Ao ectpagiony (ER) Ta nporectepony (PGR).

Pe3ynbrati. Knitui 3an03 i crpomu HE manu Buncoky excnpecito ER y nponidepatvBHy hasy Unkiy, Aka 3HauHO 3HIKyBanach Y cexpeTopHiit Gasi. Ekcnpecia PGR byna Bucokoto B 061agi da3u UnKny.
Mpu HIE excnpecis ER sk 8 enitenii 3an03 (180 + 8,3), Tak i 8 cTpomi (170,5 4 4,1) nepesuLLyBana nokasHuKi cexpetopHoi dasu. Ekcnpecia PGR B knituHax crpomm HIE (197,5 + 9,3 6anis) 40cToBipHO
nepesuLLyBana nokasHukw HE. Hanakw, npu ATE excnpecia ER i PGR 3HauHo 3meHwwyBanaca. B 3ano3ax H-ingexc ER (74,6 + 3,9) byB B 2,4—2,6 pa3y HUkuiMm, HiX y nponibepaTnBHOMY eHaomeTpil

Ta npyu HIE (p < 0,05); B cTpomi ATE 3Hu3mBca 20 30,3 % 2,8, 10 B 5,5-5,6 pasis Hinkue, Hix 8 HE nponidepatvHoi ¢a3n Ta npu HIE (p < 0,002). B 3ano3ax AlE excnpecia PGR byna B 2,5—2,7 pasy
MeHwwoto (71,1 2,3), Hix 8 HE, 1a B 2,8 pa3y meHwoto, Hix npu HIE (p < 0,05). Ekcnpecia rexa uvknik DT gocToipHo 36inbLuysanacs npu ATE nopisHato 3 HE Ta HIE. Excnpecis Ginka Ki-67 8 3an03ax
npu H'E byna Hixuoto B 2,6 pasy, npu ATE —y 2,9 pasy nopisrano 3 HE da3u nponidepavii (p < 0,05). Ekcnpecia E-kaareputy byna Haitikuoto npy ATE. HaifinbLumii BincoTok no3uTuBHYX 33
B-KateHiHom knituk by npu ATE (100%), HeratvHux — nput HE (32,5-35%).

BucxoBok. [laHi npo enirexeTvumii npodinb eHAoMeTpiA B HOpMI Ta npy rinepnAasii MOXyTb GyTI 3aCTOCOBaHI 414 PO3PODKI OLHKIN PU3VIKIB ManirHi3aLfi, BuABNEHHA 0ci0 3 NiABULLEHVM PU3UKOM
KaHLleporeHe3y, B160py ONTUMANLHONO BIAMBY Ha NATONOMUHMiA NPOLIEC B eHAOMETPIT.

KniouoBi cnoBa: enirexeTnuruii npodinb, HeaTunoBa rinepnnasia eHaoMeTpia, aTunoga rinepnnasis eHAoMeTpis, excnpecia peLenTopig 40 eCTpaaiony Ta NporecTepoHy, UMKAiH D1, AfepHMiA aHTUreH
Ki-67, E-kazrepu, B-KaTeHiH.

EPIGENETIC PROFILE OF ENDOMETRIAL PROLIFERATION IN THE DIFFERENT MORPHOTYPES OF ENDOMETRIAL HYPERPLASIA

0.L. Gromova, PhD, assistant, Obstetrics and Gynecology Department of Postgraduate Education, 0.0. Bogomolets National Medical University, Kyiv

V.0. Potapov, MD, professor, head of the Department of Obstetrics and Gynecology, SI“Dnipropetrovsk Medical Academy of the MoH of Ukraine”, Dnipro

D.A. Khaskhachykh, PhD, associate professor, Department of Obstetrics and Gynecology, SI“Dnipropetrovsk Medical Academy of the MoH of Ukraine’, Dnipro
0.P. Finkova, general director of the Dnipro City Clinical Hospital N29, Dnipro

0.V. Gaponova, assistant, Department of Obstetrics and Gynecology, SI“Dnipropetrovsk Medical Academy of the MoH of Ukraine’, Dnipro

G.0. Kukina, graduate student, Department of Obstetrics and Gynecology, SI“Dnipropetrovsk Medical Academy of the MoH of Ukraine’, Dnipro

K.V. Penner, physician, Kharkiv City Clinical Maternity Hospital No. 7, Kharkiv

Research aim: to investigate the proliferative status of endometrium in the different morphotypes of endometrial hyperplasia based upon the identification of key molecular markers of the cell cycle.

Materials and methods. Endometrial samples taken from 137 women were investigated: 40 — normal endometrium (NE), 61 — non-atypical endometrial hyperplasia (EH), 36 — atypical hyperplasia (AHE).
Expression of gene cyclin D1, nuclear antigen Ki-67, glycoproteins E-cadherin and B-catenin, estradiol receptors (ER) and progesterone receptors (PGR) were investigated.

Results. ER expression of NE was high in the proliferative phase and decreased significantly in the secretory phase. PGR expression was high in both phases. ER expression of EH in glandular (180 + 8.3) and
in stromal cells (170.5 + 4.1) exceed the indicators of the secretory phase. PGR expression in the stromal cells of EH (197.5 & 9.3) exceed significantly indicators of NE. ER and PGR expression significantly
and reliably decreased if there was AHE. ER expression of glandular cells was 2.6 times lower (74.6 = 3.9) compere to proliferative NE (p <0.05) and 2.4 times lower to EH (p <0.05). ER of stromal AHE cells
dropped to 30.3 + 2.8, which was 5.5-5.6 times lower than in the proliferative NE and EH (p <0.002). PGR expression was 2.5—2.7 times lower (71.1 + 2.3) in AHE glands than in NE and 2.8 times lower
than in EH (p <0.05). Gene cyclin D1 expression was reliably increased in AHE cells compere to NE and EH. Protein Ki-67 expression in the glandular cells of EH was 2.6 times lower (p <0.05) and in AHE 2.9
times lower (p <0.05) than NE proliferative phase. We discovered strong direction to decreasing E-cadherin expression in EH and it was lowest for AHE. Opposite direction was expression of f-catenin. The
highest numbers of positive samples were observed in AHE and it was 100%. The highest numbers of negative f-catenin samples were in the NE cells (32,5-35%).

Conclusion. The epigenetic profile investigation of endometrial hyperplasia will be useful for future development of carcinogenesis risk stratification, identifying patients with high risk of endometrial cancer
and also for choosing the optimal way to influence the pathological process in the endometrium.

Keywords: epigenetic profiles, endometrial hyperplasia without atypia, endometrial hyperplasia with atypia, estradiol receptor expression, progesterone receptor expression, cyclin D1, nuclear antigen Ki-67,
E-cadherin, B-catenin.

SMUTEHETUYECKUA TPOOWb MPOSTMGEPALLAY SHAOMETPUA NP PA3NINYHbIX MOPOOTUMAX TMEPTA3NN

AJ1. TpomoBa, K. Mefl. H., aCCUCTEHT Kadeapbl aKyLLIEPCTBA 1 TUHEKOAOTUY MOCAEANTAOMHOT0 00pa30BaHiA HalloHanbHOro MEANLIMHCKOro yHuBepcuTeTa u. A.A. boromonbua, r. Kies
B.A. TMotanos, 4. Mea. H., npodeccop, 3aBeayloLLNii Kadeapoii akyLuepcTBa U rHekonorin [13 «/HenponeTpoBckad MeanLuHckan akaaemua MO3 Ykpankbi», . [lHenp

[L.A. Xacxaunx, k. Mea. H., JOLHT Kadeapbl akyLepcTsa i ruekonorum [I3 «/IHenponetposckas MeavuMHckad akagemina MO3 Ykpaurbl, r. Jlenp

E.I. QuHKoBa, rerepanbHbiii AupexTop KN «[opozackas knuHudeckas 6onbHuLa N9, r. [lenp

E.B. [anoHoBa, accucTeHT Kadeapbl akylepcTaa v ruexonorin 13 «/HenponeTposckas MeantnHcka akaaemua MO3 Ykpantbi», . [lHenp

[.A. KykuHa, acnupaHT kadeapbl akyLuepctea i ruHexonorm I3 «lHenponetpoBckan mMeavuyHckas akaaemua MO3 Ykpaukbl», r. [JHenp

K.B. MeHHep, Bpay K33 «XapbKoBCKMiA ropOACKON KNMHUUeCKWIA poinbHbiii som NO7», . XapbKoB

Llenb uccnegosaxua: onpeaeniexite npoa1depaTBHoid aKTVBHOCTI HOPMANLHOTO 1 FMNepMIa3VPOBAHHOT0 SHAOMETPUA Ha OCHOBE 13yUeHNa KNKUeBbIX MONIEKYTIAPHbIX MAPKePOB KNETOUHONO KA.
Matepuansi u meTogbl. 06cnefoBaHo 137 XeHuuwH: 40 — C HopmanbHbiM cocToaHneM 3HaoMeTpuA (H3), 61— ¢ Heatunuoii (HI3), 36 — ¢ atunnuHoii runepnnasieit sHaomeTpua (Al3). Uccneaosanu
IKCMPECcnto reHa UKAMH D1, aHTureHa Ki-67, E-kaareputa u B-kaTeHuHa, petientopo k 3cTpaauony (ER) u nporectepoHy (PGR).

Pe3ynbTatbl. Kak xenesbl, Tak v cTpoma H meny Bbicokyto 3kcnpeccuto ER B nponndepatvHyto dasy Unkna, KoTopas 3HaUUTENbHO CHIRKANACh B CeKpeTopHOiA hase. Ikcnpeccind PGR 6bina BbICOKOM

B 06e ha3bl unkna. Mpu HIS 3kcnpeccud ER kak B anuTenun xene3 (180 + 8,3), Tak u B ctpome (170,5 = 4,1) npeBbiluana nokasaten cekpeTopHoii Gabl. Ixcnpeccua PGR B kneTkax cpombl HM
(197,54 9,3) noctoepHo npesbiluana nokasarenw H3. Hanpotws, npu Al skcnpeccud ER 1 PGR 3HaunTensHo ymeHbluanach. B xenesax H-uxaec ER 6bin B 2,4—2,6 pasa Hinke (74,6 = 3,9), uem B
nponudepatvaHom Haomerpun v npu HI3 (p < 0,05); B cpome ATE cHusunca 0 30,3 & 2,8, uto 8 5,5—5,6 pasa Hixe, yem B H3 nponudeparugHoii gaswi v npu HII (p < 0,002). B xenesax AT
Kkcnpeccua PGR 6bina B 2,5—2,7 pasa Hinke (71,14 2,3), uem B H3, 1 B 2,8 pa3a menblue, yem npu HM (p < 0,05). kcnpeccud reHa Lukank D1 4ocToBepHo yBenuMBanach B cpasHeu ¢ H3 u HId.
Jkcnpeccua benka Ki-67 B xeneax npu HI3 6bina Hixe B 2,6 pasa, npu AT — B 2,9 pasa no cpasHeruio ¢ H ha3bl nponudepaumm (p < 0,05). Skcnpeccus E-kaarepuHa bbina camoit Hu3koi npu AlS.
Hav60nbLLIad YacTb NONOXUTENbHbIX N0 B-KaTeHwHy KNeTok BbiABAeHa npu AT (100%), oTpuuarensbix — npyu H3 (32,5-35%).

BbiBog. [laHHble 06 3nureHeTUyeckoM Npodune 3HAOMETPUA B HOPME 1 PY TUNepnAasiit MoryT 6biTb NCMOSIb30BAHbI A1 Pa3paboTKit OLEHKY PUCKOB MANUTHI3aLMV, BbIABNEHNA NALMEHTOK C
NOBBILLIEHHbIM PUCKOM KaHLeporeHe3a, Bbifopa OMTUManbHOro BO3AEICTBYA Ha NaTonoruueckwii NpoLecc B SHAOMETPHM.

KntoueBble cnioBa: anureHeTuyeckuii npodub, HeaTuniuuHaA rvneprnasia 3HAOMETPYA, aTUMIUHaA FUNepnna3va SHAOMETPUA, IKCPECCUA PELIENTOpOB K 3CTPAU0NY 1 MporecTepoHy, YuKAuH D1,
ANepHbIVi aHTUreH Ki-67, E-kaarepu, B-KaTeHuH.
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