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Abstract. Polycystic ovary syndrome (PCOS) is considered to be the most common
endocrine disorder in women. The etiology of PCOS is multifactorial and still not fully
understood. Insulin resistance and subsequent hyperinsulinemia are major features of PCOS.
Additionally, increased androgen levels facilitate the release of free fatty acids from visceral fat
tissue, what exacerbates insulin resistance. Insulin resistance in PCOS is also associated with
abdominal obesity and other components of metabolic syndrome. All these abnormalities place
females with PCOS at an increased risk of cardiovascular disorders later in life. Current data
indicate that in women with PCOS there is a significant cancer risk, at least for endometrium.
This finding should facilitate proper screening strategies, lifestyle changes and insulin
resistance's treatment as a primary intervention what may decrease the risk in PCOS population.
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BJIUAHUE CUHAPOMA IMTOJIUKUCTO3HBIX ANYHUKOB HA OCJIO’)KHEHHOE
TEUEHUE KIMMAKTEPUYECKOI'O IIEPUOJIA

Annomayun. Cunopom noauxucmosuvix auunuxos (CIIKA) cuumaemca wnaubonee
PAcnpoCmpanenHublM — SHOOKpUHHbIM — 3aOonesanuem y  oceHuun. Omuonocus  CIIKA
MHO20hakmopHa u 00 KOHYa He usyuyeHa. MHCYIUHOpe3UCMEeHMHOCMb U NOCIe0VIouas
CUNEPUHCYTIUHEMUSA ABTIAIONICA OCHOBHbIMU NPUSHAKAMU CIIKA. KpOMe moceo, NOBbIUEHHbLI
YPOBeHb AHOPO2EHO8 CHOCOOCMBYem  BblCBODONCOCHUID CBODOOHBIX JHCUPHBIX KUCIOM U3
BUCYEPATILHOU  HCUPOBOUL  MKAHU, 4mMOo  ycyeyOnsiem  pe3ucCmeHmHOCmb K UHCYIUHY.
Uncynunopesucmenmnocmo npu CIKA maxoce ceazana ¢ abOOMUHAIBHLIM OdXCUPEHUEM U
()pyeumu KOMNOHEHMamMu memaboauuecko2o cqupoma. Bce smu anomanuu noaeepea;om
arcenwyun ¢ CIIKA noevluiennomy pucky cepoeuno-cocyoucmulix 3abonesanuil 6 boiee nozoHem
sozpacme. Texywue oannvle ceudemenbcmeyrom o mom, umo y sxcenwun ¢ CITKA cywecmeyem
3HAUUMENbHBII PUCK paka, no Kpatuel mepe, 3HOoOMempus. Omo omxpvimue OOIHCHO
cnocobcmeosamo npasujlbHoOM)y  CKPUHUHZY, UBMEHEHUIO 06pa3a HCU3HU U JIeHYEHUIO
pe3ucmenmHocmu K UHCYJIURY 6 Kavecmee OCHOBHO20 emeuilamelbcmed, 4mo modHcem CHU3UNb
puck CIIKA 6 nonynayuu.

Knrwwuesvie cnosa: CqupOM NOJUKUCMO3HbIX AUYHUKOB, UHCYIUHOPEIUCNMERMHOCNIb,
MeHonay3dajlbHoe aboomunanvioe oJKIcuperue, npuéaeka macesl meana, 2unepaH0pozesz,
Memaborudeckull. CUHOPOM, CepPOeYHO-COCYOUCmble HAPYWEHUs, AMePO2eHHblll JTUNUOHbBIU
npoguis, puck paka SHOOMempusi.

Polycystic ovary syndrome (PCOS) is considered the most common endocrine disorder in
women and, depending on diagnostic criteria, makes up approximately 10% of women in
perimenopause [1]. The clinical manifestation of PCOS is heterogeneous, varies widely between

_patients, but the diagnosis of the classical phenotype is mainly based on a triad of symptoms that
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include hyperandrogenism (both clinical and biochemical), oligovulation or anovulation and the
presence of polycystic ovaries during an ultrasound scan. The etiology of PCOS is multifactorial
and has not yet been fully understood [5]. Numerous studies on its pathogenesis indicate a
predisposition to PCOS in the presence of familial and genetic factors [2-3]. Research data
suggests that there may be potential programming at the molecular level of adipose tissue
dysfunction, insulin resistance, inflammation, oxidative stress, and endothelial dysfunction
during fetal development [4]. However, the main pathophysiological mechanism for the
development of PCOS has not yet been established. Insulin resistance and subsequent
hyperinsulinemia are the main features of PCOS and are found in 80% of women with this
pathology and almost all women with PCOS are obese [8]. It has been proven that insulin as
such, through the signaling of IGF-1 or through classical insulin receptor signaling, can enhance
the secretion of androgens and cause the development of polycystic ovaries. In addition,
hyperinsulinemia inhibits the hepatic production of sex hormone-binding globulin (SHBG), and
in this case, the level of free testosterone in serum increases. In addition, an increased level of
androgens contributes to the release of free fatty acids from the tissue of visceral fat, which
aggravates insulin resistance. Insulin resistance in PCOS is also associated with abdominal
obesity and other components of the metabolic syndrome. All these disorders in women with
PCOS lead to an increased risk of cardiovascular diseases in the age of menopause [6,7].

The purpose of the study was to study the peculiarities of the course of menopause in
women who suffered from polycystic ovary syndrome at a fertile age and entered menopause in
a state of insulin resistance.

Materials and methods

We examined 124 women with a complicated course of postmenopause. The main group
consisted of 80 patients with complicated menopause and a history of PCOS. The comparison
group with her was formed by 44 women without a history of PCOS. We studied the frequency
and nature of clinical manifestations of menopausal disorders in women with a history of PCOS
compared with the control. Anamnestic analysis was also carried out, the age of menopause,
height-weight indicators, the nature of the distribution of adipose tissue, glycemic indicators
were studied.

To study the lipid profile, blood lipid spectrum parameters were determined: cholesterol
(HC), triglycerides (TG), high, low low density lipoproteins and very low density lipoproteins
(HDL, LDL, VLDL) — produced on the Cypress Diagnostics analyzer (Belgium) using special
standard techniques and electrophoresis systems followed by computer processing in the
laboratory of functional diagnostics.

Statistical analysis of the data obtained was carried out using standard software packages
Statistica for Windows 6.0, Microsoft Exel. The arithmetic mean (M), arithmetic mean error (m),
frequency (M+m) were analyzed. The probability of error was assessed according to the
Student's criterion.

Research results

According to the results of the study, a more unfavorable course of the menopausal
period was noted in the main group of women. At the same time, the average age of menopause
in the group of women with a history of PCOS was 50.6 + 0.6 years, which is significantly later
than the indicators obtained in the control. In the women of the main group, the height and
weight index, the distribution of adipose tissue, and glycemic indicators differed from those
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obtained in the control. Thus, the body mass index (BMI) in the main group of menopausal
women with a history of PCOS was significantly higher than in the control group — 29.7+0.3
kg/m2 and 26.9+0.4 kg/m2, respectively (p<0.001). It should be particularly noted that there is a
significant difference between the main and control groups in the nature of fat distribution,
which reflects the OT/OB index, which, in turn, is one of the clinical criteria for metabolic
syndrome. Thus, in the main group, the OT/O index was 1.11+0.0, which is significantly higher
than the same indicator in the control group — 1.01+£0.0 (p<0.001). Attention is drawn to the
long-term and stable hypertensive condition in women of the main group, on average, for 9.0 +
3.57 years, in women of the control group, the duration of hypertension was 2.5 + 2.89 years.
The indicators of glycosylated hemoglobin in the main group amounted to 7.89 + 0.1%, against
kontol — 5.4+ 0.1% (p<0.001). As for the concentration of glucose measured on an empty
stomach, in the group of women with PCOS, the indicator was 5.6+ 0.1 mol/l, whereas in the
control, the same indicator was significantly lower and amounted to 4.6+ 0.07 mol/l. The same
trend can be traced in the indicators of C-reactive protein. The content of this indicator in women
of the main group was 4.8+0.1 mg/1 versus 3.6+0.06 mg/l (p<0.001).

In the group of postmenopausal women with a history of PCOS, a high level of newly
diagnosed hypertension was noted in 135 (77.6%) women, CHD in 58 (33.3%) women, these
parameters in the control group were recorded in 21 (26.3%) and 16 (20.0%) cases, respectively.
It should be noted that in 117 (67.2%) women of the main group, a violation of glucose tolerance
(HTG) and type 2 diabetes was detected for the first time — in 23 (13.2%) women. Also in the
main group, significantly high rates of immunoreactive insulin and the insulin resistance index
(HOMA-IR) were noted. Thus, the insulin index in the main group was significantly higher —
11.9 £ 0.1 pmol/l compared with the control — 10.3+0.1 pmol/l (p<0.001). The index of insulin
resistance (HOMA-IR) also demonstrated significant differences between the groups. In women
with complicated menopause and PCOS in the anamnesis, HOMA-IR was 1.6+0.0, which is
significantly higher than HOMA-IR in the control group — 1.44+0.0 (p<0.001). In the group of
women with concomitant endocrinopathy, glucose values measured on an empty stomach and
after 2 hours were 5.6£0.0 mmol/l and 7.1£0.1 mmol/l. Whereas in the control group, these
indicators were, respectively, 4.6= 0.1 mol/l and 6.9= 0.1 mol/L. Glycosylated hemoglobin in the
main group was significantly higher than the control indicator — 7.9 + 0.1% versus 5.4+0.1%
(p<0.001). There was an increase in the level of the so-called atherogenic fraction of low-density
lipoproteins (LDL) in menopausal women with a history of PCOS, which was 4.7+0.1 mmol/l,
while in the control group the LDL level was 3.9+0.1 mmol/L, this difference was significant
(p<0.001). In the women of the main group, a significant increase in the indices of atherogenic
fractions of very low density lipoproteins (VLDL) was also revealed — 0.7+0.0 mmol/l,
compared with the control — 0.6:0.0 mmol/l (p<0.001). As mentioned above, a similar pattern
can be traced in the indicators of triglycerides. In the main group of women with a history of
PCOS, hypertriglyceridemia was recorded — 3.9+0.1 mmol/l. Whereas in the control group, the
triglyceride level was significantly lower and amounted to 1.2 = 0.01 mol/l (p<0.001). The level
of the anti—atherogenic fraction of high-grade cholesterol - lipoproteins (HDL-Cholesterol) was
lower in the main group of women with a history of PCOS and amounted to 0.6+0.0 mmol/l, in
the control group the HDL index was significantly higher than 1.1+0.0 mmol/l (p<0.001).

It is known that the prognostic sign of the risk of atherosclerosis is not so much the
absolute values of the concentration of atherogenic and antiatherogenic fractions of blood
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lipoproteins, as their ratio, i.e. the coefficient of atherogenicity (atherogenicity index) — IA (LDL
/ HDL). 1A was significantly higher in women of the main group and amounted to 3.9+0.1
mmol/l relative to the control group — 3.7+0.1 mmol/l (p<0.001).

Conclusions

Thus, the course of menopause in women with a history of PCOS is accompanied by an
increased risk of hyperlipidemia. Analysis of the effect of insulin-resistant state on dyslipidemia
showed the following patterns. Women had significantly high levels of total cholesterol and
triglycerides, increased the content of atherogenic fractions of cholesterol — low-density
lipoproteins and very low-density lipoproteins. At the same time, the level of the anti-
atherogenic fraction of high-density lipoproteins in the main group of women with a history of
PCOS is significantly lower than the control indicators. It is well known that the prognostic sign
of the risk of atherosclerosis and cardiovascular complications is not so much the absolute values
of the concentration of lipid fractions, as the ratio of atherogenic and anti-atherogenic fractions
to each other. This is an indicator of the atherogenicity index — IA, the level of which was also
significantly higher in women with a history of PCOS and showed significant differences
compared to the control group. The negative tendency to increase atherogenic lipid fractions
increases with age, which is typical for both patients with PCOS and healthy women.

REFERENCES

1. Balan V.E., Yureneva S.V., Smetnik V.P., llyina L.M. Cardiometabolic disorders in
postmenopausal women: the negative role of androgens from the standpoint of evidence-
based medicine. // "Problems of reproduction™. 2016.-No.4.P. 100-108.

2. Vasilyeva L.N., Rubakhova N.N., Nikitina E.V., Lobachevskaya O.S., Sokolovskaya D.O.
Modern approaches to the diagnosis and treatment of menopausal disorders //Medical
Journal. 2018.- Ne2. pp — 141-146

3. The influence of various types of fat deposition on the state of the cardiovascular system /
T.N. Vasilkova, T.B. Balaeva, S.l. Mataev et al. // Heart: a journal for practicing physicians.
-2014. - 75 (1). - Pp. 45-49.

4. Gileva V.V., Hammad E.V., Mursalov S.U. Pathological menopause: the role in the
formation of polymorbidity /Modern problems of science and education. 2015. No. 6. p. 96.

5. Barry J.A., Aziziya MM, Khardiman P.J. The risk of developing endometrial cancer, ovarian
cancer and breast cancer in women with polycystic ovary syndrome: a systematic review
and meta-analysis. Update Hum Reprod. 2014; 20: 748-758.

6. Christakou C, Diamanti-Kandarakis E. Structural, biochemical, and unconventional markers
of cardiovascular risk in PCOS. Curr Pharm Des. 2013; 19: 5764-5774.

7. Gafurova F., Asatova M.M. Factors affecting cardiovasculaf mortality risk in
postmenopausal age women with stable arterial hypertension. Abstract, 12th Congress of the
European Society of Gynecology - ESG, 2017.

8. Yureneva, S. V., llyina L. M. Alternative way of solving specific problems of premenopause
/'S. V. Yureneva, L. M. llyina // Reproductive health. Eastern Europe. — 2017. — No. 4. — pp.
685-695.

9. Baber R.J., Panay N., Fenton A. and the IMS Writing Group NS 2016 IMS
Recommendations on women’s midlife health and menopause hormone therapy.//
Climacteric. 2016; 19 (2): 109-150.

360



