ISSN 2079-8334. Ceim meoununu ma 6ionozii. 2021. Ne 4 (78)

8. Levitskiy AP. Primeneniye antidisbioticheskikh sredstv v stomatologii. Visnik stomatolohiyi. 2014; 4(89):89-92. [In Russian]
9. Poljasnyj VO. Stymulovana lipopolisaharydom aktyvnist limfotsytiv krovi za umov zastosuvannya ketogennoyi diyety u
kinalingovykh shhuriv. Odeskyy medychnyy zhurnal. 2013;1(135):28-31. [in Ukrainian]

10. Tolstikova OO, Aharkov SF. Suchasni uyavlennya pro metabolichnyy syndrom u ditey ta pidlitkiv. Likarska sprava. 2019;
5/6:27-39. doi: 10.31640/JVD.5-6.2019(3) [in Ukrainian]

11. Reyzvikh OE, Makarenko OA, Shnaider SA, Babenya AA, Klenovskaya SV. Markers of inflammation and antioxidant system
in the oral fluid of 12-year-old children, depending on the body mass index. Svit medicini ta biologii. 2021, 1(75):139-143. doi:
10.26724/2079-8334-2021-1-75-139-143.

12. Hujoel Ph, Lingstrom P. Nutrition, dental caries and periodontal disease: a narrative review. J Clin Periodontol. 2017; Mar;44
Suppl 18:79-84. doi: 10.1111/jcpe.12672.

13. Kantrong N, To TT, Darveau RP. Gingival Epithelial Cell Recognition of Lipopolysaccharide. Adv Exp Med Biol.
2019;1197:55-67. doi: 10.1007/978-3-030-28524-1_5.

14. Peters M, Bonowitz P, Bufe A. A Bioassay for the Determination of Lipopolysaccharides and Lipoproteins. Methods Mol Biol.
2017;1600:143-150. doi: 10.1007/978-1-4939-6958-6_14.

15. Scanu A, Giraudo C, Galuppini F, Lazzarin V, Pennelli G, Sivolella S et al. Periodontal Injection of Lipopolysaccharide
Promotes Arthritis Development in Mice. Inflammation. 2019 Jun;42(3):1117-1128. doi: 10.1007/s10753-019-00975-6.

Cratta Haniinuia 28.12.2020 p.

DOI 10.26724/2079-8334-2021-4-78-141-145
UDC 618.11-006:577.275.6-055.2(045)

3 adehuokK VN Kobsivanska X Xz Rosha, X 4)
'/,f /qe,/‘/:ﬂ,‘//,//// st / Z
%

NN

Inyisy saional Miee Al X mversy

SN
N

MORPHOLOGICAL FEATURES OF ESTROGEN AND PROGESTERONE EXPRESSION
LEVELS IN ECTOPIC ENDOMETRIUM IN WOMEN WITH ENDOMETRIAL CYSTS
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Endometrial cysts occupy one of the leading positions among endometrial neoplasms (up to 30 % of women of reproductive
age have a history of this disease). The purpose of the study was to evaluate the immunomorphological features of ovarian endometrial
tissue in women with infertility to assess their prognostic and diagnostic value. Our study has shown lower levels of estrogen and
progesterone receptors in eutopic endometrium in women with ovarian endometrial cysts than in women without genital pathology.
We associate this with the expression variants of the ER and PR receptor systems. In the main group, this ratio was 1 (11 out of 50
women had a characteristic histochemical picture for this pathology); in the comparison group, this figure was 14 cases out of 50, and
in the control group — in 18 patients out of 50 studied. This allows us to consider the problem of sex hormones dysregulation as a
predictor and, at the same time, a potential point of influence on the pathogenesis of cysts of endometrial origin.

Key words: endometrial cyst, infertility, estrogen receptor, progesterone receptor.

H.M. PoxxoBcbka, 1.3. Imaguyk, LA, Koouasincbka, JL.I. Poma, A.O. I'appuiiok,
A.C. Cyxanb, A.JI. KocTiOK

MOP®OJIOI'TYHI OCOBJIUBOCTI PIBHIO EKCIPECII ECTPOI'EHY TA IIPOTECTEPORY
B EKTOIIIYHOMY EHJAOMETPII ¥ )KIHOK 3 EHIOMETPIOIJTHUMU KICTAMU

EnnomerpioinHi kicTy 3aiiMaroTh OAHY 3 TOJIOBYIOUHMX IO3HLIl cepen HOBOYTBOpeHb eHmomerpito (1o 30 % >xiHok
PENPONYKTUBHOTO BiKy MAaiOTh JaHE 3aXBOPIOBAHHA B aHAMHE3i), TOMy Ha MeTi JOCHI/DKEHHS CTOSJIO BHBYCHHS
IMyHOMOP]OJIOTIYHUX 0COOMNBOCTEN TKAHUHH €HIOMETPIOM SIEYHHUKIB Y JKIHOK i3 OE3ILTLAMSIM I OLIHKH 1X IPOTHOCTHYHOTO i
JiarHOCTUYHOTO 3Ha49eHHs. Y XO/i HayKoBOi poOOTH OyII0 BUSBICHO HYDKIHUH PiIBEHb EKCIIPECii eCTPOreHOBUX Ta IIPOTECTEPOHOBUX
peLenTopiB eyTOIMIYHOTO EHIOMETPII0 Cepel KIHOK 3 SHIOMETPIOIIHUMH KiCTaMH SIEYHHKIB, HDK Yy KIHOK 0e3 reHiTanbHOl
narosiorii. Mu mos'si3yemo 1e 3 Bapiantamu excrpecii penentopuux cucreM ER i PR, siki po3nogimiimcs HACTyITHUM YHHOM: y
OCHOBHIH Tpymi Iie chiBBigHOmEHHS npsiMmyBano 1o 1 (11 3 50 >xiHOK Maiu XapakTepHy Ul JaHOi HaToJOTii TiCTOXIMIUHY
KapTHHY), Y TPy HOPIBHAHHS 1€l moka3HUK ckiaB 14 Bumankis 3 50, a y rpymni koHTposo — 18 mauienTis 3 50 gociimpKyBaHuUX.
L1e 103BoJIsIE TOBOPHTH IIPO NPOOIIEMY TTOPYIICHHS PETyIsLii cTaTeBUX TOPMOHIB SIK IIPO MPEAUKTOP 1 BOXHOUYAC MOTESHIIHHY TOUKY
BIUTMBY Ha IIaTOT€HE3 KiCT eHJOMETPiaJIbHOTO ITOXOKEHHSI.

KurouoBi ci1oBa: eHnomeTpioifHa Kicta, 6e3Mti1/s, eCTPOreHOBUI PELeNTOp, NPOreCTEPOHOBHUIT perenTop.

The study is a fragment of the research project “Improving methods of prevention, diagnosis and treatment of diseases of
the female reproductive system using the latest medical and molecular genetic technologies”, state registration No. 0117U007494.

Endometriosis is a benign chronic disease in which the endometrium is formed outside the uterine
mucosa. This can lead to the formation of superficial and deep endometriotic foci, in particular ovarian
endometrial cysts [13]. This problem's genetic, cytological, immunological, endocrine, and inflammatory
aspects have been intensively studied in recent years. Particular attention is drawn to the hormonal
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mechanism of homeostasis of the uterine mucosa, which can lead to the onset of pathogenesis. Immune
and inflammatory links and secondary mechanical alteration are pronounced a little later. The presence of
several histopathological and laboratory changes that can be included in monitoring programs for this
disease provides an opportunity to perform practical algorithms for diagnosis and treatment. These changes
include delayed transformation of the endometrium from proliferative to secretory one, lack of united
secretory response of glands, impaired distribution of glycogen and Periodic acid-Schiff positive
substances, improper distribution of nucleic acids and alkaline phosphatase, etc. [4].

The urgency of the problem has increased over the years. Endometriosis is the most common
benign hormone-dependent disease in women of fertile age and a nosological unit with one of the most
difficult diagnostic algorithms. In turn, the endometrial cyst is one of the most common pathological
consequences of this persistent disease. This increases the average age of diagnosis verification, which is
28 years [13]. However, some data suggest the possibility of diagnosis several months after the first
menstruation [15], in some cases even before the first menstruation. The social significance of the problem
is exacerbated by the fact that a significant proportion of women with ovarian endometrial cysts suffer from
infertility. In patients with external endometriosis, primary and secondary infertility is one of the most
common complications [8]. In internal endometriosis, secondary infertility is 4 times more common than
primary infertility, while more than 50 % of infertile patients have a certain number of endometriotic foci
in the form of endometrioma [10]. Based on modern literature, establishing a plausible link between
endometrial cysts and infertility may provide new perspectives in the treatment of this condition [12].

An analytical approach to the pathogenesis of the disease can identify a component such as
hormonal imbalance. Therefore, we were interested in the levels of estrogen and progesterone expression
in both the glands and the stroma of the ectopic endometrium. It is likely that ovarian endometrial cysts,
causing this imbalance, directly impact infertility in women.

The purpose of the work was to study the immunomorphological features of ovarian endometrial
tissue in women with infertility to assess their prognostic and diagnostic significance.

Materials and methods. The scientific study was performed at the clinical basis of the Department
of Obstetrics and Gynecology No. 1 of Odessa National Medical University. The sample was standardized
by age and clinical parameters. The study program included 130 women. The main group included 50
women with ovarian endometrioma who received the proposed methods of diagnosis and treatment. The
comparison group consisted of 50 women who received conventional methods of diagnosis and treatment.
30 women in the control group were examined at the Reproductive Centre and applied for male infertility
in the couple. The age category of all groups was 22-39 years; the median age was 30.5£8.5 years. All
patients were comprehensively examined in accordance with the requirements of the current clinical
protocols regulated by Orders of the Ministry of Health of Ukraine No. 582 of 15.12.2003 and No. 676 of
31.12.2004. In our work, we followed the ethical principles of the Declaration of Helsinki of the World
Medical Association (World Medical Association Declaration of Helsinki, 1964).

Endometrioid cysts were detected by ultrasound, which was performed on all patients using
transabdominal and transvaginal sensors. The size of cysts at least 4 cm was an inclusion criterion for the
study group.

A standard pathohistological examination (macroscopic and microscopic) was performed. We
processed the surgical material. It included tissues of 100 ovarian endometriomas of women who were
examined and received comprehensive treatment on the basis of the University Clinic of Odessa National
Medical University in the period from 2015 to 2018, and pipeline biopsies of the endometrium taken on
the 18th-20th day of the menstrual cycle according to Noyes criteria [14]. Next, the biopsy material was
fixed in neutral 10 % buffered formalin (pH 7.0). Standardised dehydrating in alcohols was performed
according to the protocol for ethanol and isopropanol in the Histos 5 Rapid Microwave Histoprocessor
(Milestone, Italy), then we performed paraffinisation and pouring into paraffin. Standard sections with a
thickness of 4 um were made on the Leica RM 2500 Rotary Microtome (Germany), which were placed on
ordinary slides (for viewing pathohistological staining) or on adhesive slides “SUPER FROST PLUS”
(Menzel, Germany) for immunohistochemical (IHC) studies.

Monoclonal Antibody, Clone SP1 for estrogen receptor detection and Monoclonal Antibody, Clone
YR85 for progesterone receptor detection were used for IHC staining. Reaction imaging was performed
using the Reveal Polyvalent HRP-DAB Detection System and subsequent Mayer hematoxylin staining.
The results of the IHC reaction were evaluated using a Leica DM 750 light microscope (Germany), and
micrographs of the preparations were performed using a Camedia C5060WZ Olympus digital camera
(Japan). External quality control was breast tissue for estrogen and progesterone.
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The results of IHC reactions were evaluated by the point system of the continuous staining method
to determine the ER and PR status (Allred D. C. et al., 1998) and the recommendations of the College of
American Pathologists [9]. According to the point system, the assessment of intensity degrees was carried
out as follows: 0 —no; 1 —low; 2 — moderate; 3 — severe. While the prevalence of cell staining as a result of
the immunohistochemical reaction was assessed as follows: 0 — no stained cells; 1 —stained cells less than
1/100; 2 —the number of stained cells from 1/100 to 1/10; 3 — the number of stained cells from 1/10 to 1/3; 4
— the number of stained cells from 1/3 to 2/3; 5 — the number of stained cells more than 2/3. The total score
was obtained by adding the staining prevalence score to the intensity score. If the sum of scores was 0-2, the
ER-, PR-status was considered negative; for the sum of scores above 2— ER-, PR-status was positive.

Statistical processing was performed using the program “Statistica 10.0” (StarSoftInc., USA). The
hypothesis of the normality of the distribution of the studied values was tested using the Shapiro-Wilk test.
Quantitative data are distributed according to the normal distribution law, so the reliability of the
differences in the mean values was determined using Student's t-test.

Results of the study and their discussion. Unilateral endometrioid cysts were diagnosed in 72 %
of cases, and bilateral cysts were diagnosed in 28 % (8 in the main group and 6 in the comparison group).
In all cases, the diagnosis was confirmed histologically.

Macroscopically, endometrial cysts were round in shape, with an outer surface with numerous foci
of the fusion process in 36 cases (17 in the main group and 19 in the comparison group), bilateral cysts in
all patients had a fusion process on the serous integument. Often the capsule of endometrial cysts was fused
by an adhesive process with the fallopian tubes (41.2 % with the adhesive process in the main group and
42.1 %, respectively, in the comparison group), serous rectum (17.6 % with the adhesive process of the
main group and 26.3 %, respectively, in the comparison group). There were also adhesions with the
posterior surface of the uterus (11.8 % with the adhesive process of the main group and 15.8 % in the
comparison group, respectively), the rectouterine pouch (11.8 % with the adhesive process the main group
and 5.3 % of the comparison group, respectively). All endometrial cysts had a dense grey-brown capsule
from 0.2 to 0.9 cm thick.

The content of cysts varied from brownish-grey to brownish-red was homogeneous, dense in
consistency with foci of compaction and the formation of brittle layered yellowish-brown masses near the
walls. The inner surface of the ovarian endometrium was uneven and rough in all cases, but the cyst cavity
had no membranes or outgrowths.

The study of endometrial biopsies, conducted in all groups of patients, had the following results. All
women did not have endometrial hyperplasia and polyps (inclusion criterion), and the endometrium itself had
no morphological signs of chronic endometritis. However, regarding the compliance of the endometrium with
the phase of the cycle, we obtained the following data: in 44 (88 %) women of the main group and in 45
(90 %) women of the comparison group, the endometrium fully corresponded to the phase of the cycle
(secretion phase). In 11 (22 %) cases (12 % of the main group and 10 % of the comparison group), there was
a slight focal “lag” of the morphological picture of the endometrium from the phase of the cycle (fig. 1).

Regarding assessing estrogen receptor status of cells of the glands of eutopic endometrium, a
positive reaction was observed in 100 % of cases; as for the intensity of staining, moderate (46 %) and high
(32 %) prevailed. Endometrial stroma cells also had a positive estrogen receptor response in a significant
proportion of cases (76 %).

In ectopic foci of ovarian endometrioid cysts, low estrogen (ER) expression was verified in 9 cases
out of 18 (50 %) and moderate in 4 (22.22 %). There was no high expression, but it was absent in 5
(27.78 %) cases. In the control group, high (48 %) and moderate (36 %) levels of ER expression were
found, with a positive response recorded in 95 % of glandular cells and 88 % of endometrial stroma cells.

We found a decrease in the ER expression of the eutopic endometrium of women with ovarian
endometrial cysts compared with the endometrium of women without genital pathology. The ER ratio in
eutopic endometrial glands to ER in the stroma was 5:1 in the main group and 5.2:1 in the comparison
group and 4.6:1 in the control group. The ratio of ER in ectopic endometrial glands to ER in the ectopic
endometrial stroma in the main group was 3:1 and 2.8:1 in the comparison group.

Thus, the ectopic endometrium is characterized by a predominant increase in ER expression in the
stroma compared with the immunomorphological features of ectopic foci. Eutopic endometrium is
characterized by a principal location of ER in the glands. The number of steroid receptors in the eutopic
endometrium of the main group and the comparison group had no significant differences; the same applies
to the ectopic endometrium in relation to these groups.

When studying the expression of progesterone receptors (PR) in the eutopic endometrium of
women in the main group, a moderate response was found in 10 cases (55.56 %) out of 18 (fig. 2) and a
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low one in 6 patients (33.33 %). Distinct expression was documented in 2 cases (11.11 %), and no cases of
negative expression were recorded.

ATV
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Fig. 1. Endometrium morphologically corresponds to the late
stage of the proliferation phase — focal transition to the early stage of  level of PR expression in ectopic endometrial stroma of a 31-year-old
the secretion phase (18th day of the cycle). Hematoxylin and eosin  patient in the comparison group. Mo a-HuEr, Clone PG-M1. Magn.: x
staining. Magn.: x 100. 100.

In ectopic endometrial cells, the vast majority of patients (12 cases, 66.67 %, respectively) had a
low PR expression, moderate was in 4 cases (22.22 %), and negative was in 2 patients (11.11 %). An
explicit expression of PR in the tissues of endometrial cysts was not detected. The comparison group had
the following results: moderate PR expression in 9 cases (50 %), pronounced expression in 4 cases
(22.22 %), and low expression in 5 patients (27.78 %). There was no negative reaction in these cases. At
the same time, in the control group, we documented high (71.4 %), moderate (22.9 %) and low (5.7 %)
levels of PR expression in the endometrial glands — 65.7 % with a high PR response, 25.7 % with moderate
and, respectively, 8.6 % with low). In stromal cells, 80 % of cells had a level of PR expression (of which
77.1 % with a high PR response, with moderate — 17.1 % and, respectively, 5.8 % with low).

The ratio of PR in the eutopic endometrial glands to PR in the stroma was 4.5:1 in the main group, 4.7:1
in the comparison group, and 3.4:1 in the control group. The ratio of PR in the ectopic endometrial glands to PR
in the ectopic endometrial stroma in the main group was 2.2:1 and 2.6:1 in the comparison group.

Thus, ectopic endometrium is characterized by a predominant location of PR expression in the
stroma, compared to eutopic endometrium. The number of PRs in the eutopic endometrium of the main
group and the comparison group had no significant differences; the same applies to the ectopic
endometrium of these groups.

At the same time, the level of ER and PR of the ectopic endometrium is significantly lower than
the level of expression of the same eutopic endometrial receptors in the same patients. It was found that
there is a decrease in the expression of estrogen and progesterone receptors in the eutopic endometrium of
women with ovarian endometrial cysts compared to the endometrium of women without genital pathology.
Decreased expression of ER and PR in patients with endometrial glandular hyperplasia compared with the
endometrium of women without genital pathology has been documented. Ectopic endometrium showed a
significant decrease in ER and PR expression levels compared to eutopic endometrium. The following
distribution variants of the ER and PR receptor systems were established: ER/PR<1, ER/PR=1, ER/PR>1.
In the main group, only in 11 of 50 women in the epithelial cells of the eutopic endometrium, we
documented the ratio of ER and PR, which was up to 1; in the comparison group, this figure was 14 cases,
and in control — 18. As for stromal cells, such a division was found in only 7 of 50 cases of the main group,
8 cases of the comparison group, and 16 in the control group. In stromal cells, a decrease in ER was more
often observed against the background of an increase in PR (ER/PR <1) —in 29 of 50 patients in the main
group, in the comparison group, this figure was 34 cases in the control — 8. The glandular component of
the ectopic endometrium in 31 of 50 women of the main group, 32 cases from the comparison group and
only 9 cases from the control group was characterized by an increase in PR and a decrease in ER
(ER/PR<1). Most women had a pronounced degree of expression of progesterone receptors. A similar
pattern with a predominance of PR was observed in stroma cells in the main and comparison groups.
ER/PR>1 ratio was documented in epithelial cells in only 8 patients in the main group, in 7 in the
comparison group and 7 of the control group and 14 of 50 in the stromal cells of the main group, in 8 cases
of the comparison group and 10 cases of the control group. The predominance of ER may indirectly indicate
possible hyperestrogenemia and relative hypoprogesteronemia of these foci.
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Scientific discussion on the role of estrogen and progesterone in the development of hyperplastic
endometrial processes continues. In particular, the predominance of ER in several studies indirectly
indicates possible hyperestrogenemia and relative hypoprogesteronemia among the subjects, which was
confirmed in our research and several works [2, 3].

The role of the stromal component in endometrial cyst remains debatable. Our
immunohistochemical studies proved the presence of ER in the glands of the eutopic endometrium and in
the stroma, which is consistent with the data of other researchers, in particular, Kurik OG, Kalenskaya OV
and Afinogenov EA, Cherstvyy ED. [1, 5]. Regarding the cell composition, among estrogen-positive
stroma cells, we have documented single lymphocytes and macrophages, which presence correlates with
pathology according to Kuryk OG, Kalenskaya OV, and may indicate the effect of steroid hormones on
immunocompetent cells [5 ].

Variable indicators of progesterone receptor activity among endometrial pathological foci in
patients with endometrioid cyst create another field for research. High expression of PR receptors in these
areas was found in our study and correlates with the data of Kuryk OG and Meliksetyan et al. [5, 6].

High estrogen levels and low progesterone levels are common features of all tumours in this class,
but different researchers have shown differences in receptor expression levels [7, 11].

The question of the modern classification of ovarian cysts remains open, sO we see prospects in
building a classification based on the profile of steroid hormone receptors.

e

1. It has been found that in the vast majority of cases, foci of ectopic endometrium (tissues of
ovarian endometrial cysts) show the expression of estrogen and progesterone receptors, which may be
important for both the occurrence and clinical manifestations and course of ovarian endometrial cysts.
Estrogen and progesterone dependence of ectopic endometrial foci is confirmed by verifying IHC response
with ER and PR in most women.

2. It has been shown that in women with ovarian endometrial cysts, the eutopic endometrium has
a lower level of estrogen and progesterone receptor expression than in women without genital pathology.
There was a decrease in the expression of estrogen and progesterone receptors of the ectopic endometrium
(tissue of ovarian endometrial cysts) in accordance with the eutopic endometrium.

3. The dysregulation of sex hormones, which is one of the manifestations of endometriosis or its
development factor, requires further study.
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