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Abstract

I. M. Lukavenko,

Sumy  State
Ukraine

University,

Sumy,

PVUIl POLYMORPHISM IN THE ESTROGEN RECEPTOR
ALPHA GENE AS AN INDICATOR FOR SURGICAL
TREATMENT IN PATIENTS WITH BENIGN MAMMARY
DYSPLASIA

The paper presents the results of studying the relationship between
the genetic characteristics of the individual and the phenotypic manifes-
tations of benign mammary dysplasia. Data were provided on the role of
Pvull polymorphism in the development of breast tissue proliferation
through the mechanisms of EsRa overexpression; this can be used as a
marker for surgical treatment necessity. The objective of the work was to
develop criteria for the diagnosis of proliferative benign mammary dys-
plasia on the basis of immunohistochemical and molecular genetic stud-
ies to substantiate the indications for surgical treatment.

Materials and methods. The study involved 84 patients: 66 (78.6%)
subjects from Sumy and 18 (78.6%) subjects — from the Sumy region.
The mean age of the subjects was (32.3 £ 1.1) years, with the range of
16-62 years. Among the subjects, 82 (97.6%) were women with BMD
and 2 (2.4%) were men who suffered from nodular gynecomastia. The
burdened history of breast cancer in close relatives was reported in 33
(39.3%) individuals. Apart from a profound assessment of history data,
the clinical course of the disease and comorbidities were studied. In-
strumental and laboratory tests were performed. The morphological and
immunohistochemical features of dissected tissues, as well as genetic
differences of patients, were studied. By age, the subjects were divided
into three groups: the first group (under 21 years) included 15 (17.8%)
individuals, the second group (22-39 years) — 43 individuals (51.2%),
the third group (over 40 years) — 26 individuals (31.0%).

Results. The frequency of allelic variants of the EsRa gene Pvull
polymorphism in patients with a proliferative form of benign mammary
dysplasia was distributed as follows: T/T genotype - 27.4%, T/C geno-
type — 51.2%, C/C genotype - 21.4%. The most significant clinical pre-
dictors in patients with proliferative benign mammary dysplasia were:
mastodynia (y° = 11.444; P = 0.003), decreased BMI of up to (21.17 +
1.06) kg/m® (F = 5.020; P = 0.009), prolonged menstruation of up to
(5.67 + 0.30) days (F = 3.017; P = 0.055). A group of patients whose
mammary cells do not have estrogen receptors was identified. Since pre-
scription of antiestrogens as a means of prevention in patients of this
group will not be effective, such patients should be offered surgery as an
option for further atypia prevention.

© Sumy State University, 2020

324 © CyMCbKuiA fiepkaBHWIA yHiBepeuTeT, 2020



I. M. Lukavenko

EUMJ, 2020;8(3):324-333

Pe3rome
I. M. JlykaBeHko,
Cymcoruil  Oepoicasnuii  yHisepcu-
mem, m. Cymu, Yxpaina

Conclusions. Additional studies of EsRa expression and the patho-
logical C-allele of the EsRa gene Pvull polymorphism have been found
to play an important role as criteria for the diagnosis of proliferative be-
nign mammary dysplasia that substantiate indications for surgical treat-
ment. The specificity of the histological structure of tissue, the features
of the cell receptor apparatus, and genetic predictors are important indi-
cators for understanding the causes and mechanisms of proliferation in
BMD. The calculated results indicate that BMDs begin to develop
against the background of retained menstrual cycle and reproductive
function, which indicates a crucial role of local estradiol receptors status
in breast tissue in the development of proliferation foci in BMD. Hor-
mone imbalance contributes to morphofunctional changeover. The re-
sults of the study will serve as the basis for identifying patients prone to
the development of BMD proliferative forms and their timely surgical
treatment to prevent the development of malignancy.

Keywords: benign mammary dysplasia, Pvull polymorphism in the
estrogen receptor o gene, tissue proliferation.
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MHOJIMOP®I3M PVUII I'EHA PELIEIITOPA ECTPAIIOJNY
AJIb®A K ITIOKA3HUK A0 XIPYPITYHOI'O JIIKYBAHHSA
XBOPUX HA JOBPOSKICHY JIUCIIJIA3ZIIO MOJIOYHHUX
3AJ103

Y po0oTi mpencTaBieHi pe3ysbTaTH BHPIIMICHHS 3aJadi CTOCOBHO
3B’513Ky MK TCHETUYHUMH OCOOJIMBOCTSIMH 1HJHMBigyyMa Ta ()eHOTHUITIY-
HUMH TMPOsBaMHU JOOPOsKiCHOT AucIuiasii MojioyHOi 3ai03u. HaBemei
Jiadi oo podi nonimopdizmy Pvull y po3sutky npodsidepariii TkaHUHA
MOJIOYHOI 3a103u uepe3 MexaHi3mu rinepekcnpecii EsRo, 1o moxHa
BUKOPUCTOBYBATH SIK KPUTEPiil HEOOXITHOCTI XipypridYHOTO JiKyBaHHS.
Merta poboTu mojsirana B po3poOIli KpUTepieB AiarHOCTHKH IMpoidepa-
TUBHOI JTOOPOSKiCHOI AWCIUIA3ii MOJOYHOI 3aJ03M Ha OCHOBI iIMYHOTiC-
TOXIMIYHUX Ta MOJICKYJSIPHO-TEHETHYHUX JOCIIIKEHb i3 METOI 00Ipy-
HTYBaHHS [TOKa3aHb IO XipypridYHOTO JIKyBaHHS.

Martepianu i MmeToan. CriocTeperxeHHsIM 0YyJ10 0XOTUICHO 84 marlieH-
TH: 66 (78,6 %) oci6 m. Cym Ta 18 (78,6 %) — Cymchkoi obmacti. Cepe-
JHIH Bik o0cTexxeHnx cranoBuB (32,3 £ 1,1) poku i OyB y Mexax 16 — 62
pokiB. Cepen nocmimkenux — 82 (97,6 %) xiuku 3 JJJIM3 1a 2 (2,4 %)
YOJIOBIKH, SIKI CTPaXXJajdu Ha THEKOMACTIilO 3 BY3JI0yTBOpeHHsM. OOTs-
JKeHuH anamHe3 Ha PM3 y 6nmspkux poauuis manu 33 (39,3 %) ocobm.
Kpim nornuOiaeHnx MaHWX IIOJ0 aHaMHE3y, BUBYAIN OCOOJMBOCTI KITi-
HIYHOTO Nepediry Ta CyIyTHIX 3axBopioBaHb. [IpoBoannm iHCTpyMeHTa-
JbHI Ta nabopatopHi JTociipkeHHs. Busuanucs mopdororiuni ta 1I'X-
0CO0JIMBOCTI BUIAJIEHUX TKAHWH, @ TAKOK F'€HETHYHI BIAMIHHOCTI Iali-
€HTiB. 3a BIKOM JOCITIKEHI OyiM pO3[iIeHi Ha TPH TPYyHH: IO MepmIoi
rpynu (o 21 poky) Beifinuto 15 (17,8 %) ocib, no mpyroi (22—-39 pokis)
— 43 (51,2 %), no tpetpoi (craprimx 3a 40 pokis) — 26 (31,0 %) mociri-
JOKEHHX.

PesyabTaTn. [TokazaHo, mo gacToTa anenbHUX BapiaHTiB reHa EsRa
3a nosimMop¢izmom Pvull y marmienTiB i3 mpousideparuBHOI0O (opmoro
JOOPOSIKICHOT UcIUIa3ii MOJIOYHOT 3aJ1031 PO3MOIUIMIIACS TaK: TEHOTHII
T/T — 27,4 %, resorun T/C — 51,2 %, renotun C/C — 21,4 %. YcTaHOB-
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JIEHO, M0 HAWOUIBII 3HAYYIIMMHU KIIHIYHUMH TPEIUKTOPAMHU Y XBOPHX
Ha TporidepaTiBHI GopMH NOOPOSIKICHOT AMCIUIA3ii MOJIOYHOI 3aJI03H
BHU3HAYAIOTHCS: MAaCTOMUHISA ()(2 = 11,444, P = 0,003), 3menmenus IMT
1o (21,17 + 1,06) Kr/™M° (F =5,020; P = 0,009), nomoBxeHa MEHCTPYAITist
1o (5,67 £ 0,30) mus (F = 3,017; P = 0,055). Busnauena rpymna maiieH-
TiB, KJITHHH MOJIOYHOT 3aJI03U SKHX HE MalOTh PELENTOpPIB JI0 ecTpore-
Hy. 3p0o0JICHO BHCHOBOK IIPO Te€, 1[0 OCKUIBKM NMPU3HAYEHHS aHTUECTPO-
TeHiB sIK 3ac00y NpOo(diNaKTUKH MalieHTaM L€l rpynu He AacTh OakaHo-
rO pe3yabTaTy, TAKUM XBOPUM HEOOXIJHO 3alpOIIOHYBaTH iHIIWIT Bapi-
aHT PO ITaKTUKA NOANBINOT aTUIIIT — XipypridHUi.

BucHoBKH. YCTaHOBIIEHO, IO JOJATKOBI IOCIiKEHHA eKcIpecii
EsRo Ta HasBHOCTI maromoriunoro C-ajens 3a momiMmopdismom Pvull
rera EsRo BizmirparoTh BakJIHMBY pOJb SK KpHUTEpii MiarHOCTUKU TMPOITi-
(hepatuBHOI NOOPOSIKICHOT AMCIUIA3il MOJIOYHOI 3aJI03H IS OOTPYHTY-
BaHHJ MOKa3aHb JI0 XipypridHoro JyikyBaHHs. [loka3aHo, mo crnenudika
riCTONMOTIYHOT OYZI0BM TKaHUHH, OCOOJIMBOCTEH PELECHTOPHOIO amapary
KJIITUHH Ta TeHETHYHUX TPETUKTOPIB BUCTYIAE BAXKIMBUM MOKa3HUKOM
y pPO3yMiHHI IpUUYUH Ta MexaHi3MiB npoxidepanii npu 1JIM3. Po3paxy-
HKOBI pe3yJIbTaTH BKa3zyloTh Ha Te, 1o J[/IM3 nounHaots popMyBaTucs
Ha T 30epeKEHOr0 MEHCTPYAIBHOIO LUKITY Ta PENpOXyKTHBHOI (QyHK-
Iii, [0 TOBOPHUTH PO BUPIMIATBHY POJb Y PO3BUTKY OCEpPEAKIB MPOITi-
tdepanii npu JJ/IM3 craHy JOKaTbHAX PEIENITOPIB €CTPaIioNy B TKAHHMHI
MOJIOYHOI 3ano3u. [ucbananc ropMoHiB cpusie MOppoyHKITIOHANBHIH
nepeOynoBi. PesynbpraTti poOOTH OyOyTh MOKIAJCHI B OCHOBY BUSBJICH-
HS TAIIEHTOK, CXWJIBHHUX J0 PO3BUTKY mpoiidepatuBaux ¢Gopm M3
Ta X CBOEYACHOTO XIpypri4HOTrO JIIKYBaHHS JUIs 3all00IiraHHs PO3BUTKY
MaJtirHizarii.

KurouoBi ciioBa: 1o0OposikicHa AMCILIA3iS MOJIOYHOT 3a103H, MOJIi-
Mopdizm Pvull rena pementopa ectpamiony anbha, mposideparris
TKaHUHH.

ABTOp, BiAnoBizaabHuii 3a mucryBanns: i.lukavenko@med.sumdu.edu.ua

Introduction

Pre-cancerous conditions  have

localization of these receptors in a mammary gland
has been insufficiently studied and relates mainly to
breast cancer studies [3-5].

recently become widespread both in Ukraine and
around the world. The incidence of benign
mammary dysplasia (BMD) and its proliferative
forms, which are the background for breast cancer
(BC), among women of reproductive age, equals
70-95%. The main etiological factor that provokes
changes in mammary glands is considered to be
estrogen imbalance. Thus, under the influence of
steroid hormones, the proliferative activity of
mammary  epithelial  cells is  manifested.
Hyperestrogenism plays a significant role in the
development of mastopathy and breast cancer [1,
2]. In the practice of a mammologist, there are
many cases when pre-cancerous pathological
changes in mammary glands are due to the level of
expression of hormone receptors rather than to their
circulating levels. However, information on the

Diagnostic studies of mammary glands today are
focused on focal neoplasm detection. However, in
56% of subjects, atypical mammary hyperplasia
proved to occur without nodulation. Hence, the
frequency of errors with cytological diagnosis in
patients with benign mammary tumors reaches 7%,
and the diagnostic value of puncture fails in 18.6% [6].

Recently, some studies have been performed on
the influence of genetic factors, namely simple
single nucleotide polymorphisms, on the human
phenotype. Some information is available on the
influence of single polymorphisms in the estrogen
alpha gene (EsRa) on the development of
mammary gland proliferation [7-9]. But
information on the functional influence of
individual polymorphisms is limited. A study of the
Pvull polymorphism in the EsRa gene and
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provision of information on the features of
estrogen-positive or estrogen-negative status of
breast cancer may contribute to the effectiveness of
estrogen therapy.

A study of allelic polymorphism along with
clinical and laboratory findings in individuals with
pre-cancerous conditions in the breast will provide
useful information for the diagnosis, prevention,
and treatment. The issue of diagnosis of pre-
cancerous mammary gland conditions as factors of
high risk for breast cancer remains relevant.

Given the growing incidence of proliferative
forms of mastopathy in recent decades and the
young age of those suffering from these processes,
it remains essential to find mechanisms for early
diagnosis and more relevant criteria for assessing
pre-cancerous conditions [10]. However, traditional
invasive methods for clinical and instrumental
assessments and morphological changes evaluation
are not informative enough, and their use during
pregnancy and lactation is limited. Therefore, the
search for molecular genetic predictors of pre-
cancerous conditions is becoming increasingly
important, which determines the relevance of this
problem.

The objective of the work was to develop
criteria for the diagnosis of proliferative benign
mammary  dysplasia on  the basis of
immunohistochemical and molecular genetic
studies to substantiate the indications for surgical
treatment.

Materials and methods

The study and subject assessments were
conducted in compliance with the main provisions
of the European Convention of Human Rights and
Biomedicine, the Declaration of Helsinki of the
World Medical Association on Ethical Principles
for Medical Research Involving Human Subjects
and the Order of the Ministry of Health of Ukraine
No. 616 dated 03.08.2012. All patients signed the
written consent form for taking part in the study
and genetic analysis.

The subjects were examined on an outpatient
basis by a surgeon working under license
conditions (license AG No. 600519), were operated
at the clinical sites of the Department of Surgery
with a Course of Pediatric Surgery and Urology, in
particular at the Sumy Regional Oncology Center;
morphological material was studied at the Center
for  Pathomorphological Research of the
Department of Pathological Anatomy of Sumy
State University; molecular genetic research was

conducted at the molecular-genetic research
laboratory of SSU.

All patients were treated surgically. The
inclusion criteria were the following: multiple
primary tumors in one organ; multiple primary
tumors in different organs; bilateral primary tumors
in paired organs; multifocal lesions within one
organ; early-onset cancer (up to 21 years); > 1 close
relative with the same type of tumor; > 2 relatives
with the same type of tumor; > 2 relatives with one
localization tumors; > 2 relatives with tumors
belonging to familial cancer; > 2 relatives with a
rare form of cancer; > 3 relatives in two generations
with tumors of one localization.

The exclusion criteria were: non-proliferative
changes in mammary glands; no signs of genetic
predisposition to breast diseases; refusal of a patient
to participate in the study.

Mammary gland tissue and blood were
examined. For histological examination, the
material was taken during surgery and placed in a
container with formalin. Blood was drawn from a
peripheral vein before or after surgery according to
standard methods and stored at -20 °C.

Modern highly informative research methods
were used in the study, involving reagents and
equipment from leading manufacturers of
laboratory and diagnostic equipment.

During breast examination, we determined size,
symmetry, the condition of the nipple-areolar
complex and regional lymph nodes, mammary
glands discharge, if any. All patients had their
clinical and biochemical blood parameters
determined and blood tests for estradiol performed.
For mammary glands discharge, a cytological study
was carried out.

Estradiol was studied by analyzing a
combination of a competitive enzyme-linked
immunosorbent assay and fluorescent determination
of reaction products; blood plasma analysis was
performed.

The study involved 66 (78.6%) subjects from
Sumy and 18 (78.6%) subjects — from the Sumy
region. The mean age of the subjects was (32.3 +
1.1) years, with the range of 16-62 years. Among
the subjects, 82 (97.6%) were women with BMD
and 2 (2.4%) were men who suffered from nodular
gynecomastia. The burdened history of breast
cancer in close relatives was reported in 33 (39.3%)
individuals.

Apart from a profound assessment of history
data, the clinical course of the disease and
comorbidities were studied. Instrumental and
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laboratory tests were performed. The morphological
and immunohistochemical features of dissected
tissues, as well as genetic differences of patients,
were studied. By age, the subjects were divided into
three groups: the first group (under 21 years)
included 15 (17.8%) individuals, the second group
(22-39 years) — 43 individuals (51.2%), the third
group (over 40 years) — 26 individuals (31.0%).

The analysis of anthropometric data showed no
deviations in the subjects: the average body weight
was (59.4 + 1.2) kg, the average height — (166.6 =
0.63) cm, and BMI — (2141 + 0, 42) kg/m>
Duration of the underlying disease (BMD) averaged
(2.65 £ 0.20) years. The average size of lesions was
(22.5+1.23) mm.

Forty-four subjects (53.4%) were diagnosed
with one mammary neoplasm, 34 (40.5%) — with
two neoplasms, and 6 (7.1%) — with three lesions.
Neoplasms were resected in all subjects, followed
by histological or immunohistochemical study.
Thus, 74.6% of patients with a proliferative form of
BMD were operated on for multifocal mammary
lesions.

Given the influence of hormones, particularly
estradiol, on the development of BMD, special
attention was paid to the analysis of obstetric and
gynecological history. Thus, menarche in the
subjects occurred on average at (13.30 £ 0.18)
years. The duration of menstrual cycle was (27.81 =
0.35) days. 28 (33.3%) women reported a history of
abortions. 41 (48.8%) subjects had chronic diseases
of the uterus and uterine appendages: adnexitis,
menstrual disorders, ovarian cysts; 42 patients
(52.0%) had a history of parturition and lactation.

Ultrasound and mammography were the
primary and standard procedures for diagnosing
BMD. Retrospective analysis of ultrasound and
mammography data was performed on the
individual basis for each tumor. Ultrasound
examination was performed using Toshiba Nemio
XG SSA-580A ultrasound diagnostic system
(Japan) (multifrequency linear sensor with a
frequency of 6-12 MHz). Mammography was
performed with a Hologic Lorad M-IV with a
Kodak Direct View Classic CR digitizer (USA).

One hundred thirty-four mammary neoplasms
obtained from 84 operated patients were studied. In
72 (53.7%) cases, the samples subjected to
morphological examination were resected from one
organ, and in 62 (46.3%) cases, neoplasms were
resected in patients with bilateral breast lesions.
The average time of preclinical observation of the

subjects was (2.78 £ 0.161) years. The average size
of a lesion was (22.29 + 1.02) mm.

Distribution of BMD morphological samples by
age demonstrated that most of the surgical
specimens resected for BMD — 94 (70.2%) — were
taken from young patients (up to 40 years); 40
(29.8%) morphological samples were taken from
the patients over 40 years of age. A significant
number of morphological samples was due to
multiple mammary lesions.

BMD samples with stage 3-4 proliferative
activity and metaplasia and samples with a
tendency to atypical changes were observed in 86
(64.2%) subjects. Neoplasms with indolent stage 1—
2 proliferative activity were a minority — 48
(35.8%) cases.

Venous blood was taken from the patients under
sterile conditions into monovettes (2.7 ml)
containing ethylenediaminetetraacetic acid (EDTA)
potassium salt (11.7 mM) as an anticoagulant
("Sarstedt,” Germany); after that, the blood was
frozen and stored at a temperature -20°C.

DNA was extracted from undiluted blood using
DIAtom DNA Prep 100 kit («Isogene», Russia).
This method was based on the use of guanidine
isocyanate lysis reagent intended for cell lysis,
solubilization of cellular debris, and also for
denaturation of cellular nucleases. With lysis
reagent, DNA was actively absorbed with
NucleoS™ silica solution; then, DNA was easily
washed from proteins and salts by spirit solution.
Further, the DNA was extracted from the sorbent
and transferred to sterile DNA- and RNA-free
microtubes. The obtained DNA was directly used
for polymerase chain reaction (PCR). The kit helps
to extract high-molecular-weight DNA from fresh
biological material (40-50 kilobase pairs of high
purity (ODxggns0my 1.6-2.0)). Pure DNA yield from
100 mcL of whole blood equaled 3-5 mcg.

Pvull (international name rs2234693) is a
polymorphism in intron 1, at position 152.163.335,
nucleotide substitution at position 1943 T> C; it
was determined by polymerase chain reaction
(PCR) followed by the analysis of restriction
fragment length polymorphism (PCR-RFLP). The
promoter region of the gene was amplified using a
pair of specific primers synthesized by
"Metabion" (Germany): a direct one (sense) -5
'CACACATCACCATTCTCAGC 3' and a reverse one
(antisense) — 5° TCTAGACCACACTCAGGGTCTC
3.

Prior to the analysis, the clinical associations of
genotype distribution for the studied Pvull
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polymorphism were adjusted in accordance with
Hardy—Weinberg equilibrium.

Terms of Hardy's law: the population of diploid
organisms is so large that random fluctuations in
gene frequencies can be ignored; no new mutations
of the studied gene in the population; no migration of
individuals in the population; in the population, there
is a selection by the genotypes studied; in the case of
a dichotomous polymorphism, the frequencies of
genotypes in the population remain constant from
generation to generation and comply with the Hardy-
Weinberg ratio:

p2+2pq+q2=1,

where p and g — frequencies of the corresponding
alleles.

Analysis of allele and genotype distribution for
the Pvull polymorphism in the EsRa gene located on
chromosome 6 (6¢25.1) was performed. All studied
genotypes complied with the Hardy-Weinberg law.

When analyzing the distribution of genotype
variants for Pvull polymorphism in the EsRa gene,
the following results were obtained: genotype T/T —
36 (26.9%), genotype T/C — 71 (53.0%), genotype
CIC — 27 (20.1%). It was found that depending on
the receptor status of tumors, the correlation of the
major allele homozygotes (T/T), heterozygotes (T/C)
and the minor allele homozygotes (C/C) was 4

(5.4%), 43 (58.1%) and 27 (36.5%), respectively, for
samples with EsRo-; for EsRa+ samples, the
corresponding values were 32 (53.3%,) 28 (46.7%)
and 0 (0%).

Study results and discussion

Using statistical analysis methods, the correlation
was studied between the clinical course of BMD and
the main risk factors for the disease, as well as the
influence of EsRa expression level in breast tissue
and allelic distribution of the Pvull polymorphism in
the EsRa gene.

The data in Table 1 indicate that body weight in
patients with proliferative forms of BMD is
significantly different (F = 8.050; P = 0.001) and
depends on the genotype of the Pvull polymorphism
in the EsRa gene. For example, bodyweight in
women with T/T genotype was (66.40 + 2.97) kg,
with genotype T/C — (55.94 + 1.06) kg, with
genotype C/C — (58.89 + 2.42) kg. The major allele
homozygotes (T/T) have been shown to have
significantly higher body weight than T/C genotype
heterozygous carriers and the minor allele
homozygotes (C/C). In patients with proliferative
forms of BMD with different genotypes by the Pvull
polymorphism, BMI and shoe size showed a
significant difference (F = 5.020; P = 0.009 and F =
4.756; P = 0.011, respectively).

Table 1 — Anthropometric parameters in BMD patients depending on the genotype variant for the

Pvull polymorphism in the EsRa gene (M + m)

Parameter T LS cic F P
(n=23) (n=143) (n=18)

Body weight, kg 66.40 £2.97 55.94 £ 1.06 58.89+£242 8.050 0.001
Height, cm 168.35 £ 1.08 165.37 £ 0.81 167.28 £ 1.69 2.202 0.117
BMI, kg/m2 2341 +1.01 20.45+0.35 21.17+£1.06 5.020 0.009
Shoe Size (eur) 3826 £0.29 37.33£0.151 37.50£0.31 4,756 0.011
Height of the glandular part of | ) 5, 65 | 13.98+0.76 13444070 | 0.849 | 0431
the breast (mm)

Height of the fibroglandular | o 5, 5 18.37 £ 0.82 19284130 | 0252 | 0778
part of the breast (mm)

In Tables 1-7, the following notation is used: n —
number of subjects; k — number of morphological
samples; EsRa- — estrogen receptor-negative samples;
EsRart+ — estrogen receptor-positive samples.

The data in Tables 2 and 3 show that all patients
were divided into three age groups. The first group
(under 21 years) included 15 (17.8%) individuals;
the second group (22-39 years) — 43 individuals
(51.2%), the third group (over 40 years) — 26
individuals  (31.0%), respectively.  Statistical
analysis and comparison performed in each group

by receptor status of EsRa expression in BMD
tumors, depending on the age of patients, showed
that in the first group (under 21 years), EsRa-
negative samples were found in 43.5% of cases,
while  EsRo-receptor-positive  samples  were
observed in 56.5% of cases. In the second group,
receptor-negative samples were observed in 39.4%,
and receptor-positive samples — in 60.6%. In the
third group (over 40 vyears), receptor-negative
samples were found in 55.0%, and receptor-positive
samples — in 45.0%.
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Table 2 — Frequency of EsRa expression in
different age group patients with BMD

Age of patients, k (%0)

EsRa

expression | Upto2l Zyiafi) Morjot hen
EsRo- 10 (435) | 28 (39.4) | 22 (55.0)
EsRoct 13 (56.5) | 43 (60.6) | 18 (45.0)
Total 23 (100) | 71 (100) | 40 (100)

x> =2.525; P = 0.283

The C/C variant was 2.3 times more frequent
than the T/T variant. In the third group, the T/C
heterozygous variant was observed in 46.2% of
cases, which was 1.2 times more often than the T/T
variant (38.5%), and 3.0 times more often than the
C/C variant.

The analysis of the results showed that the
receptor status of BMD tumors did not depend on
patients' age (x* = 2.525; P = 0.283). In addition,
the distribution of EsRa gene allelic variants for the
Pvull polymorphism did not differ significantly
among the age groups (x* = 2.620; P = 0.623).
Thus, we can state that among the studied patients,
no statistically significant relationship was found
between the receptor status features and the Pvull
polymorphism depending on age.

Depending on the site of BMD tumors, patients
were divided into two groups: patients operated on
for unilateral breast lesion — 54 (64.29%) subjects,
and patients operated on for bilateral lesion — 30
(35.71%) subjects, respectively (Table 4). The table
shows that in C/C homozygotes the studied Pvull

polymorphism did not differ statistically from that
among the major allele homozygotes (T/T) and did
not lead to a specific localization of BMD foci. The
studied group of patients was found to have no
statistical correlation between unilateral or bilateral
breast lesions and the studied polymorphism (y° =
1.281; P = 0.527).

Table 3 — Frequency of allelic variants of the
EsRa gene Pvull polymorphism in different age
group patients with BMD

Age of patients, n (%)

Genotype | yp to 21 22739 1 \1ore than 40
years

/T 3(200) | 10(23.3) | 10 (385)

T/C 8(533) | 23(534) | 12 (46.2)

C/C 4(26.7) | 10(233) | 4(15.3)

Total 15 (100) | 43 (100) | 26 (100)

¥’ =2.620; P = 0.623

Due to the fact that the level of estradiol plays
an essential role in the functioning of the mammary
glands, all patients were tested for the level of
estradiol in the blood. The latter was increased in
10 (11.9%) patients. The distribution of EsRa gene
allelic variants for the Pvull polymorphism did not
differ significantly between patients  with
physiological estradiol levels in the blood and
patients with hyperestrogenism (x* = 0.409; P =
0.815). Thus, among the patients we operated on,
the pathological genotype (C/C) of the EsRa gene
Pvull  polymorphism did not lead to
hyperestrogenism.

Table 4 — Frequency of allelic variants of the EsRa gene Pvull polymorphism in patients with
unilateral and bilateral lesions and patients with different levels of estradiol in the blood

Genotype Unilateral lesion, Bilateral lesion, Normal level, Increased level,
n (%) n (%) n (%) n (%)
T/T 17 (31.5) 6 (20.0) 21 (28.4) 2 (20.0)
T/C 26 (48.1) 17 (56.7) 37 (50.0) 6 (60.0)
c/C 11 (20.4) 7 (23.3) 16 (21.6) 2 (20.0)
Total 54 (100) 30 (100) 74 (100) 10 (100)
x> =1.281; P=0.527 ¥’ = 0.409; P = 0.815

Studies were conducted on the association
between gynecological diseases among operated
patients and allelic variants of the EsRa gene Pvull
polymorphism (Table 5). Groups of patients with
pre-existing gynecological condition and patients
without it were almost equal in number: 41 (48.8%)
and 43 (51.2%). The P-index by Pearson's y* test
was 0.306. Therefore, the C/C genotype of the

EsRa gene Pvull polymorphism was not associated
with pre-existing gynecological diseases.

The distribution of patients operated for BMD
depending on the receptor status of resected
neoplasms was analyzed. When comparing
morphological samples by EsRa receptor status, no
significant difference was found between the
patients with pre-existing gynecological diseases
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and the patients without them: P-value determined
by Pearson's y° test was equal 0.783. Thus, there is
no correlation between the EsRa receptor status of
mammary tumors and gynecological diseases. The
presence of mastodynia depending on allelic
variants of the EsRa gene Pvull polymorphism,
was also studied (Table 6).

Table 5 — Frequency of allelic variants of
the EsRa gene Pvull polymorphism depending
on concomitant gynecological diseases

Table 6 — The correlation betwen allelic
Pvull polymorphism in the EsRa gene and
mastodynia in patients with proliferative BMD

No mastodynia, Exmtmg
Genotype n (%) mastodynia, n
(%)
T/T 11 (42.3) 12 (20.7)
T/C 15 (57.7) 28 (48.3)
C/C 0 (0) 18 (31.0)
Total 26 (100) 58 (100)

y> = 11.444; P = 0.003

Existing No existing
Genotype gynecological gynecological
disease, n (%) disease, n (%)
T/T 13 (31.7) 10 (23.2)
T/C 22 (53.7) 21 (48.8)
Cc/C 6 (14.6) 12 (12.0)
Total 41 (100) 43 (100)

¥’ = 2.368; P = 0.306

The T/T genotype tended to be observed in
women who did not have breast pain and edema,
while the C/C genotype was associated with the
development of mastodynia. Among the examined
patients who had complaints of mastodynia, the
correlation of the major allele homozygotes (T/T),
heterozygotes (T/C) and the minor allele
homozygotes (C/C) was 20.7, 48.3, and 31.0%,
respectively. In patients who did not report
mastodynia, the distribution was different: T/T —
42.3%, T/C — 57.7%, C/C — 0%. The P-value
determined by Pearson's ¥ test was 0.003, which
indicated a significant difference in the distribution
of allelic variants of the EsRa gene for the Pvull
polymorphism in patients depending on the
presence of mastodynia.

Given the influence of genetic characteristics on
the development of various diseases, we found it
important to study patients' family history. The
examined patients were divided into two groups
according to the presence of BC in close relatives.
Thus, the first group (with unremarkable family
history) included 51 (60.7%) patients.

Conclusions

1. Additional studies of EsRa expression
and the pathological C-allele of the EsRa gene
Pvull polymorphism have been found to play an
important role as criteria for the diagnosis of
proliferative benign mammary dysplasia that
substantiate indications for surgical treatment.

2. The specificity of the histological structure

The second group (burdened family history)
included 33 (39.3%) patients. The results obtained
for the distribution of patients by the genotype of
the studied polymorphism depending on family
history of breast cancer are presented in Table 7.

Table 7 — Frequency of allelic variants of the
EsRa gene Pvull polymorphism in the operated
patients depending on the family history of
breast cancer

Unremarkable Burdened
Genotype family history, family history,
n (%) n (%)
T/T 15 (29.4) 8 (24.2)
T/C 23 (45.1) 20 (60.6)
C/C 13 (25.5) 5(15.2)
Total 51 (100) 33 (100)

¥’ =2.136; P = 0.344

The frequency of different allelic variants of the
EsRa gene for the Pvull polymorphism in the
studied groups did not differ significantly. The
difference in the distribution of subjects with
different allelic variants of the gene was
insignificant (XZ = 2.136; P = 0.344). Thus, the
pathological allele (C/C) of the Pwull
polymorphism in the EsRa gene was not associated
with a burdened family history of breast cancer in
the studied patients.

of tissue, the features of the cell receptor apparatus
and genetic predictors are important indicators for
understanding the causes and mechanisms of
proliferation in BMD.

3. The calculated results indicate that BMDs
begin to develop against the background of retained
menstrual cycle and reproductive function, which
indicates a crucial role of local estradiol receptors
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status in breast tissue in the development of
proliferation foci in BMD. Hormone imbalance
contributes to morphofunctional changeover.

4. The results of the study will serve as the

Prospects for future research

basis

for identifying patients prone to the

development of BMD proliferative forms and their

timely

surgical treatment to prevent the

development of malignancy.

Prospects for further research are related to the issue of surgical treatment advisability in patients with benign
proliferative dysplasia of the mammary glands and prevention of malignancy based on the results of molecular
genetic methods.
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