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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;
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aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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WITH AND WITHOUT INSULIN RESISTANCE

Urjumelashvili M', Kristesashvili J?, Asanidze E3.

!MD, Phd. Student, Iv. Javakhishvili Tbilisi State University, Faculty of Medicine, Department of Obstetrics — Gynecology - Reproductology, Thilisi, Georgia.

2Associated professor of Iv. Javakhishvili Thilisi State University, Faculty of Medicine, Department of Obstetrics — Gynecology — Reproductology, Thilisi, Georgia.

SMD PHD, Assistant Professor, The Faculty of Medicine at Teaching University Geomedi, Georgia.

Abstract.

Introduction: Until recent period, hyperinsulinemia
and hyperandrogenism were thought to be involved in
the pathogenesis of polycystic ovary syndrome (PCOS),
however, in recent years several studies reported that
hyperhomocysteinemia, which may be associated with insulin
resistance, plays important role in the pathogenesis of PCOS.
Therefore, hyperhomocysteinemia (HHcy) can be considered as
one of the newly identified characteristics of PCOS.

Aim of the study: The aim of the study was to evaluate
homocysteine (Hcy) levels in patients with PCOS with and
without insulin resistance.

Materials and methods: The study was conducted in 59
patients with PCOS aged 13-35 (mean age 24.5 + 3.5). Patients
were divided into 2 groups: Group I - 38 patients with PCOS
and insulin resistance, Group II - 21 patients with PCOS without
insulin resistance. PCOS patients as well were divided into 3
subgroups according to homocysteine values: low - < 6.09
pmol/l, moderate - 6.10-

9.33 umol/l, high > 9.34 pmol/l).

Results: In patients with PCOS and insulin resistance were
established a significant increase in homocysteine levels,
HOMA-IR and BMI indicators compared to those patients
with PCOS without insulin resistance. In the group of patients
with PCOS with insulin resistance homocysteine level with
increased and high normal level of homocysteine (high Hcy
subgroup, > 9.34 pmol/l) were significantly more common
(84.2%) compared to patients without insulin resistance (52%).

Conclusion: Homocysteine level is significantly elevated in
patients with PCOS, and insulin resistance compared to patients
without insulin resistance. In the management of patients with
PCOS, along with correction of insulin resistance, control and
correction of homocysteine level should be considered, which
will improve their reproductive outcome.

Key words. PCOS, homocysteine, hyperhomocysteinemia,
insulin resistance, RPL, infertility.

Introduction.

Endocrine disorders are one of the leading causes of
infertility in women. According to different studies, rate of
polycystic ovary syndrome (PCOS) in female infertility of
endocrine genesis is 5-15% [1,2]. Clinically it is manifested by
anovulation, oligo-amenorrhea, infertility, hirsutism, acne, and
obesity [3]. 5-10% of clinical manifestations depend on race,
ethnicity, environmental factors, and phenotype [2].

PCOS is not manifested only by reproductive system disorders.
It is associated with obesity, insulin resistance, dyslipidemia,
and metabolic syndrome, leading to future health disorders such
as cardiovascular system diseases and type 2 diabetes [4,5].
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Achieving pregnancy is not enough to perform of fertility. It is
very important to maintain this pregnancy, bring it to the term
and give live birth.

It was determined that PCOS is one of the most important risk
factors not only for infertility but also for pregnancy loss. In
particular, in women with PCOS the risk of pregnancy loss,
according to various studies varies between 25-73% [6-8].

Atpresent, diagnosis of PCOS is based on the diagnostic criteria
adopted at the 2003 Rotterdam Consensus (The Rotterdam
ESHRE ASRM-Sponsored PCOS Concesus. Workshop 2003),
according to which diagnosis of PCOS is made if at least
two of the three criteria are positive [9-12]. These criteria are
oligo- amenorrhea and/or chronic anovulation; clinically and/
or biochemically confirmed hyperandrogenemia; multifollicular
ovaries (> 12 follicles with 2-9 mm diameter, or one or both
ovary volume >10 m?).

According to this Consensus, thyroid dysfunction,
hyperprolactinemia, androgen—producing tumors, adrenal
hyperplasia, and Cushing syndrome should be excluded.

In recent years, along with hyperandrogenism and
hyperinsulinemia in the pathogenesis of PCOS, the probable
role of hyperhomocysteinemia and its association with insulin
resistance has been discussed. Literary data in this regard are
scarce and contradictory [2,6-8].

Homocysteine is a non—protein a-amino acid and homologous
to amino acid cysteine. It is formed from amino acid methionine,
which is a building block of protein in the body and is excreted
in the urine after metabolism [9]. Its metabolic pathway covers
remethylation to methionine or trans sulfation to cystathionine.
The first pathway of metabolism needs folate and B12 vitamin,
the second pathway requires pyridoxal 5'-phosphate. Blocking
of remethylation process results in increase in the level of
homocysteine in the plasma due to folate and B12 vitamin, as
well as methyl tetrahydrofolate reductase (MTHFR ) enzyme
deficiencies [2].

It is known that homocysteine and insulin induce each other
by inhibiting hepatic cystathionine B-synthase (CBS). This
results in hyperhomocysteinemia followed by development of
insulin resistance and compensatory hyperinsulinemia. This
may impair activity of MTHFR or CBS enzymes, leading to
elevation of homocysteine levels in plasma [2,13-16].

According to the case—control studies conducted in 2013
by Sachan Rekha and in 2018 by Pranita Maharjan with co-
authors, blood serum homocysteine levels were significantly
high in both, women with PCOS who had excess weight, as well
as with a normal body mass and were in positive correlation
with HOMA-IR [2]. Some authors believe that high level
of homocysteine in women with PCOS are not related to the
degree of obesity, insulin resistance status, and androgen level.
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However, metformin therapy does not reduce homocysteine
level in patients with PCOS [3].

It is established that several factors affect the level of
homocysteine in blood serum. These are: age, gender, tobacco
use, physical activity, chronic inflammatory process, nutrition
(deficiency of folic acid, vitamin B6 and B12 in food), genetic
disorders (MTHFR and CBS gene mutations), hypothyroidism,
kidney failure, some medications (atrovastatin, fenofibrate,
methotrexate, nicotinic acid). Race and ethnicity should be
taken into account.

Hyperhomocysteinemia is associated with early pregnancy
loss, in particular, hyperhomocysteinemia increases
hypercoagulability status of pregnancy and likelihood of
thrombosis in the maternal and fetal blood circulation system.
Hyperhomocysteinemia  impaires implantation through
interfering with endometrial blood flow. As a result, this leads
to adverse pregnancy outcomes, including development of
pregnancy loss in the preimplantation period [9,17].

At late terms of pregnancy hyperhomocysteinemia
contributes increase the rates of gestational diabetes, pregnancy
hypertension, preeclampsia (PE), preterm placental abruption,
preterm labor (PTL), intrauterine growth restriction (IUGR),
Caesarean section. In addition, hyperhomocysteinemia is
associated with fetal neural tube defects [7,9,18].

In recent years, there is a great interest in the study of
homocysteine level in the blood and regulation of elevated
level in the complex management of PCOS. Some researchers
consider homocysteine to be a diagnostic marker for PCOS,
since in their studies, elevated homocysteine values correlate
with high BMI, reduced ovulation rate, and lowered total
estradiol levels in serum in women with PCOS [3,12,19,20,].
However, some studies do not confirm the importance of
homocysteine level in the diagnosis of PCOS and in evaluating
the effectiveness of treatment.

Interesting data were obtained when dividing homocysteine
levels into groups, where homocysteine values are divided
into 3 levels: lower triplet -HCY < 6.09 pumol/l, middle triplet
- HCY 6.10 - 9.33 pmol/l, upper triplet HCY > 9,34 umol/l
[21]. Authors considered that it is important not only to have
homocysteine rates higher than normal, but also to have high
values within the normal range [21].

Heterogeneity of normal homocysteine levels remains a subject
of debate in the literature, as the threshold for homocysteine
elevation that can be considered diagnostically reliable has not
yet been established. It is not excluded that there is a difference
in the threshold values of the norm in different ethnic groups.
It should be noted that homocysteine level in PCOS cases in
Georgian patients were analyzed for the first time in our study.

Studies in this direction have only been started in recent
years and are therefore few. The issue requires further study
and discussion. Therefore, conducting such researches and
accumulating data in this direction is appropriate and relevant.

Aim of the study.

The aim of the study was to evaluate homocysteine levels in
patients with PCOS with and without insulin resistance.
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Materials and methods.

Prospective observational research design was selected for the
study. This work is based on open label research, foundation of
which is observation of groups of patients.

Consent of the Ethical Committee of the Center for
Reproductive Medicine “Universe” was obtained for conducting
the study.

Before inclusion in the study all participants were informed in
advance, the essence and purpose of the study were explained to
them. Written consent to participate in the study was obtained.

Inclusion criteria: Diagnosis of PCOS
according to the Rotterdam  Consensus criteria
; Age < 35 years, > 2 years from menarche.

Exclusion criteria: Patients with thyroid dysfunction,
hyperprolactinemia, androgen — producing tumors, Cushing
syndrome, history of surgical intervention on reproductive
organs; Less than 6 months has passed since hormone therapy
before inclusion in the study, age > 36 years; < 2 years from
menarche.

Study group included 59 Georgian women with PCOS aged
13-35 ( mean age 24.5 + 3.5). Before inclusion in the study all
patients underwent assessment of personal and family history,
menstrual function, clinical and instrumental - laboratory
examination.

Personal history was collected: age, age of menarche, nature of
menstrual function, age of menstrual cycle disorder, reproductive
function, fertility problems, intensity of manifestation of
dermatopathies and age of their manifestation.

Body mass index (BMI ) was determined for all patients during
their visit to clinic using the formula by G. Brey (1978) : I=m/
h2, where I is body mass index, m — body mass in kilograms
and h - body height in meters.

In order to determine peculiarities of body adipose tissue
distribution the index of ratio of waist and hip circumferences
(in centimeters) was determined.

All patients were assessed for dermatopathies: hirsutism was
assessed using Ferriman - Galwey's modified hirsutism grading
scale (mFG). Acne was assessed according to 3 categories (mild,
moderate, and severe), striae (white and colored - pink, red or
dark burgundy). Presence of hyperpigmentation (acanthosis
nigricans) was determined.

All participants underwent an ultrasound examination of
small pelvic organs on the 2"-3" day of the menstrual cycle.
Ultrasound was performed with VOLUSON E10 ( produced by
General Electric, USA ).

All participants underwent hormonal examination on the 2"—
3 day of menstrual cycle. The levels of following hormones in
blood serum were determined: AMH, FSH, LH, T, FT, SHBG,
Insulin and HOMA-IR. To determine exclusion criteria: TSH,
FT4, anti - TPO, anti - TG, PRL, 17 OHP, DHEA-S, cortisol by
immunoenzymatic method ( ELISA, Beckman Coulter, USA ).

Serum homocysteine levels were measured using closed
system immunoenzymatic analyzer Tosoh Bioscience, Japan
according to the manufacturer's protocol. Reference values are
5-15 pmol/l.

According to insulin resistance indicators 59 patients of the
study group were divided into 2 groups: Group I - 38 patients
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with PCOS and insulin resistance, Group II - 21 patients with
PCOS without insulin resistance.

According to homocysteine values, patients were divided into
3 subgroups : low - <6,09 umol/l, moderate - 6,10 - 9,33 pmol/I,
high > 9,34 umol/l.

Statistical analysis.

The obtained data were processed using statistical analysis
programs SPSS 24.0 (Statistical Package for Social Sciences,
version 24) using independent samples T test.

Results.

According to the data of our study 35 patients (92.1%) in group
I had menstrual cycle disorders in the form of oligomenorrhea
and 15 patients in group II (71%) (P< 0,05). Moderate and
severe acne was detected in 30 patients (79%) in group I and
15 patients in group II (71%) (P> 0.05). Moderate and severe
hirsutism was observed in 34 patients (89.5%) in group I and 17
patients in group II (81%) (P > 0.05). Manifestations of severe
and moderate hirsutism and acne were not significantly different
in patients with PCOS with and without insulin resistance.
Acanthosis nigricans was observed only in PCOS patients with
insulin resistance (11 patients, 28,9%).

In group I increased BMI were significantly more frequent (9
patients, 22%) compared to group II (1 patient, 5%) (P < 0.05).
Abdominal distribution of body fat (waist—to—hip circumference
>0.8) in group I was observed in 35 patients (92%) both in
case of overweight and normal BMI. In group II abdominal
distribution of adipose tissue was detected in 6 patients (29%)
(P <0.001).

In the group of women with insulin resistance (group I)
out of 35 sexually active patients, 9 patients (25.7%) had
primary infertility, 3 patients were sexually inactive, but had
an anovulatory menstrual cycle. In group II, primary infertility
occurred in 8 out of 20 sexually active patients (40%), 1 patient
was sexually inactive but had an anovulatory menstrual cycle
(P>0.05).

Recurrent pregnancy loss (RPL) occurred in 29 out of 35
patients (82.9%) in group I and in 12 out of 20 patients in group
I (60%) (P>0.05).

Table 1 shows results of comparative analysis of two groups,
which were compared according to the mean values of 11
variables (different hormone secretion levels). The t—test showed

that comparable groups (groups I and II) did not significantly
differ from each other in terms of most of the analyzed variables.
Exceptions from the variables are HOMA-IR (mean HOMA-IR
3.88 in the group with insulin resistance and 1.2 in the group
without insulin resistance) and IRI (group I -mean IRI-14,8,
group II- 4,54) (P<0.001), whose mean values in comparable
groups differ sharply and significantly from each other. Patients
were divided into groups based on these data.

As a result of our study the average values of homocysteine
were significantly higher in group I compared to group II (group
I mean Hey-14,6 mg/1, group II - 9,2 mg/1) (P<0.001).

Compared to the reference levels of homocysteine, an
increased rate was detected in 4 patients (11%) in group I, and
in none of the patients in group II (0%).

In patients with PCOS and insulin resistance, revealed a
significant increase in the rate of elevated homocysteine,
HOMA-IR and BMI compared to patients with PCOS who did
not have insulin resistance.

Results of our study, which were considered after dividing
the homocysteine levels into 3 subgroups (low, moderate,
high) turned out to be very interesting. It was determined that
in patients with insulin resistance (Gr. I) increased and high
normal levels of homocysteine were detected in 84% of cases
(32 patients), moderate - in 11% (4 patients), low - in 5% (2
patients). In patients without insulin resistance (Gr.Il), these
indicators were respectively: high - in 52% (11 patients) (P<0.05),
moderate - in 38% (8 patients) (P<0.05), low - in 10% (2 patients)
(P>0.05) (Figure 1).

Discussion.

Until recent period, hyperinsulinemia and hyperandrogenism
were considered to be involved in the pathogenesis of
PCOS, however, in recent years several studies reported that
hyperhomocysteinemia, which may be associated with insulin
resistance, plays important role in the pathogenesis of PCOS
[2,6-8].

As a result of our study, it was determined that average level
of homocysteine was found to be significantly higher in PCOS
patients with insulin resistance compared to patients who did
not have insulin resistance, which conforms with the data in
the literature [2,17,21-25]. However, number of studies have
not established a relationship between homocysteine level and
insulin resistance in patients with PCOS [26-30].

Table 1. Comparative analysis of variables in PCOS women with insulin resistance (group 1) and without insulin resistance (group II).

IRI Testoste
Group Age BMI (MU/m HOM rone
A-IR
) (ng/ml)
N of patients 38 38 30 38 32
1 Mean 2,53 24,18 14,355 13,369 0,81
Std. Deviation 2,938 3,935 12,0601 10,8167 0,271
N of patients |21 21 16 21 15
2 Mean 5,33 214 4,363 1,21 0,82
Std. Deviation |2,153 3,123 1,6701 10,4989 0,221
Pvalue 0,274 10,007 <001 <001 0,886

Values are expressed as the mean + SD.

Significant difference between groups (p < 0.05).
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LH/F
FreeT "sypG su AMH v arc  HY
(nmol/l) . (pmol/l) (pmol/l)
ratio
30 30 32 30 30 30 38
3,713 43,32 12,531 12,06 14,3 33,78 12,74
1,6192 24,361 10,2989 4,391 2,01 5,29 2,792
15 15 16 15 15 15 21
3,387 49,39 2,563 11,76 13,48 30,73 9,21
0,7963 20,741 0,35 5,653 2,45 5,788 2,336
0,466 0,414 0,749 0,845 0,238 0,085 <,001
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Homocysteine level in serum u <6,09 -6,10-9,33
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= >9,34

Figure.1. Distribution of patients according to homocysteine levels in patients with PCOS and insulin resistance and PCOS without insulin

resistance.

In the literature, there are heterogeneous data on association
between BMI and homocysteine. In our study patients with PCOS
and insulin resistance had significantly higher homocysteine
level, BMI and HOMA-IR compared to the group of patients
with PSOC without insulin resistance. Our data conform with the
data of the study conducted by Guzelmeric K, Alkan et al. [27].
However, a study by Rojeen Rasheed Suleiman, Al-Gareeb et
al. found no significant difference between homocysteine levels
in cases of normal and high BMI in patients with PCOS [22,31].

Some believe that high levels of homocysteine in women with
PCOS are not related to the degree of obesity, insulin resistance
status, and androgen levels [6]. Analysis of the results of our
study showed that in the subgroup of PCOS patients with
increased and high normal levels of homocysteine, significantly
higher rate of increase in BMI was observed in the group of
patients with insulin resistance compared to the group of
patients without insulin resistance.

No papers published have compared menstrual cycle disorders,
dermatopathies (hirsutism, acne, acanthosis nigricans), HOMA-
IR, IRI and homocysteine in PCOS patients with and without
insulin resistance. These data are compared only with the
control group, which consisted of healthy women. According
to the data of our study clinical and biochemical indicators of
hyperandrogenemia were not significantly different in PCOS
patients with and without insulin resistance.

To date there are no established normal threshold values
for homocysteine, which may be affected by ethnicity, socio-
economic status of the country, and consumption of fortified
foods in some countries.

Since homocysteine values are characterized by population
differences and our study was conducted for the first time
among Georgian women, for which there are no data on the
threshold values of normal homocysteine values, our focus on
the values of normal homocysteine levels was more important
than considering of groups according to hyperhomocysteinemia.
Results of our study, which were considered after dividing the
homocysteine levels into 3 subgroups turned out to be very
interesting. It was determined that increased and high normal
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levels of homocysteine in patients with insulin resistance were
significantly more frequently observed in group I compared
to group II. This indicates that, as Hui Chang and co—authors
discuss in their paper [21], when considering homocysteine
levels in the pathogenesis of PCOS not only increased than
normal levels of homocysteine, but also elevated levels within
the normal range may be important.

Thus, study of homocysteine level in patients with PCOS is of
great importance. At the same time, it is important not to discuss
absolute hyperhomocysteinemia in this direction, considering
that the homocysteine indicators in different ethnic groups
are not uniform, but high levels detected within the norm of
homocysteine should be paid attention to and taken into account
in the management of PCOS.

It is especially important to study homocysteine levels in
patients with insulin resistance. According to current literature,
metformin therapy do not provide correction of homocysteine
[3], therefore, correction of homocysteine should be given
special attention.

Some authors believe that taking into account results of their
studies, elevated serum homocysteine level can be considered
as PCOS biomarker [31]. Our study results indicates that level
of homocysteine can be considered as a characteristic of PCOS.

Heterogeneity of data from studies may be due to the fact that
homocysteine levels vary by age, population, diet, and number
of other factors, and therefore no threshold values have been
established. It is important to conduct population studies to
determine the threshold values of normal range of homocysteine,
including Georgian population.

Conclusion.

Homocysteine level is significantly elevated in patients with
PCOS, and insulin resistance compared to patients without
insulin resistance. In the management of patients with PCOS,
along with correction of insulin resistance, control and
correction of homocysteine level should be considered, which
will improve their reproductive outcome.
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3w0bgds (84,2%) 3mImEobEgobol 9mds@gdmwo s
Beol Fomowo 9sh39690gdo (Gomowo 33 J39XdIBO,
>9.34 pmol/l) 08 35309639056 Ggotmgdom, MMIgLmsg
0bLEobOYBOLEI6EHMBS 56 50960dbgdMm©Im (52%).

Qsb33bs: 35309639000 3Ll-om Qo
0Bl obOgBoLEBHIBGHMd0m  3mImEolEgobol  mby
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Lo®dmbmeo 9053900 0d
3905M900m, HMIgm3
0blmEobMIBOLEIbEH™MDS 56 50960869050 . 3LL-b AJmby
3530963900l d9bgxdgbBHTo gomzsolfiobgdmwo mbs
0g4mb 0bLwob®gBoLEGHYbEHMIOL 3006Mgd305Lmsb ghms©
3mAmEobGgobol mbol 3mbE®mMmEo s 3MM9JE0s, M3
249599 0x ™mdLAOL Fo BH3MMEMI30I 45FMbOZols.

3530963 90msb

A0cTpakT

Beenenne:  Cumraercs, 4YTO TUNEPUHCYIMHEMHUS U
TUIEPAHJPOTreHNsl Y4acTBYIOT B IIaTOTEHE3€ CHHApPOMA
TIOJINKMCTO3HBIX SIMYHUKOB (CIIKA), OJIHAaKO B
MOCNIEAHNE  TOABl  TOSBWINCH  JIaHHBIE 00  y4acTun

runepromonycrensemMun B natorenese CIIKS, kotopas moxer
OBITH CBs3aHA C WHCYJMHPE3MCTCHTHOCTHIO. TakuMm oOpazom,
runepromoncrenHemuto (I'TL[) mMoxxHO paccMarpuBaTh Kak
OJIHY M3 HEJIaBHO BBISIBJICHHBIX Xapakrepuctuk CITKS.

Hean ucciaenosanns: Onpenenuts YPOBHU IOMOLUCTEHHA
(Hcy) y manmenrtok ¢ CITIKS ¢ pe3uCTEHTHOCTBIO K HWHCYJIUHY
n 0e3 Hee.

Marepuansl 1 Metonsl: HMccnenoBanue mnpoBeneHo y 59
mareHTok ¢ CIIKA B Bo3pacte ot 13 mo 35 mer (cpemnuit
Bo3pact 24,5 £ 3,5 roma). IlammeHTKH OBUTH pa3IeIICHBI
Ha 2 rpymmel: | rpymma - 38 mamuentoxk ¢ CIIKA n
HMHCYJIMHOPE3UCTEHTHOCTBIO, Il rpynma - 21 nmanuenka ¢ CIIKA
6e3 mHcynuHopesucteHTHOCcTH. [lammentkn ¢ CIIKS Taxoke
OBbLTH pa3zeneHsl Ha 3 OATPYIIHI [0 YPOBHIO FTOMOIMCTEHHA:
HU3KkHA - < 6,09 MxMone/n, cpeqauid - 6,10-9,33 MKMOIB/II,
BBICOKHH > 9,34 MKMOIIB/).

Pe3ybTaThi: vy MHaIUeHTOK c CIIKA u
HMHCYJIHHOPE3UCTEHTHOCTHIO BBISIBIICHO JOCTOBEPHOE
MOBBIIIEHUE YPOBHA TOMOLMCTeWHa, nokazarenei HOMA-
IR u UMT no cpaBHeHHIO ¢ TakoBbIMHU y nanueHTok ¢ CITKS
0e3 MHCYNMHOPE3HCTEHTHOCTH. B Tpymnme NanuMeHToK ¢
CIIKA ¢ MHCYIMHOPE3UCTEHTHOCTHIO YPOBHHM TOMOLIUCTEHMHA
C TOBBIIICHHBIM ¥ BBICOKMM HOPMaJbHBIM  YPOBHEM
romMonucTenHa (rmoAarpynmna ¢ BeicokuM Hey > 9,34 MxMoib/m)
BCTpeyasluch aoctoBepHo dHamie (84,2%) mo cpaBHEHHIO ¢
MalMeHTKaMK 0e3 HHCYJIHMHOpe3ucTeHTHOCTH (52%).

BeiBoabI: YpOoBEeHb IOMOLUCTEMHA JOCTOBEPHO MOBBIIIEH
y manueHTtok ¢ CIIKS u MHCYIMHOpPE3UCTEHTHOCTBIO IO
CPaBHEHHUIO C MalMEHTKaMH 0e3 WHCYJIMHOPE3UCTEHTHOCTH.
IMpn Benmenmm OompHBIX ¢ CIIKS Hapsmy ¢ sedenuem
HMHCYJIMHPE3UCTEHTHOCTH CIENyeT KOPPEKTHPOBATH YPOBEHBb
TOMOLIMCTENHA, YTO YIYUIIUT UX PENPOSYKTUBHBINA UCXOL.
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