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saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
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 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
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 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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HOMOCYSTEINE LEVEL IN PATIENTS WITH POLYCYSTIC OVARY SYNDROME (PCOS) 
WITH AND WITHOUT INSULIN RESISTANCE

Urjumelashvili M1, Kristesashvili J2, Asanidze E3.
1MD, Phd. Student, Iv. Javakhishvili Tbilisi State University, Faculty of Medicine, Department of Obstetrics – Gynecology - Reproductology, Tbilisi, Georgia.

2Associated professor of Iv. Javakhishvili Tbilisi State University, Faculty of Medicine, Department of Obstetrics – Gynecology – Reproductology, Tbilisi, Georgia.
3MD 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 
μmol/l, moderate - 6.10-

9.33 μmol/l, high > 9.34 μmol/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 μmol/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].

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].

At present, 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 m3).

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 α-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 β–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 μmol/l, middle triplet 
- HCY 6.10 - 9.33 μmol/l, upper triplet HCY > 9,34 μmol/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.

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 2nd-3rd day of the menstrual cycle. 
Ultrasound was performed with VOLUSON E10 ( produced by 
General Electric, USA ).

All participants underwent hormonal examination on the 2nd–
3rd 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 μmol/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 μmol/l, moderate - 6,10 - 9,33 μmol/l, 
high > 9,34 μmol/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 
II (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 Ι and ΙΙ) 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 ΙΙ- 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 Hcy-14,6 mg/l, group ΙΙ - 9,2 mg/l) (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.II), 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].

Group Age BMI
IRI
(MU/m 
l)

HOM 
A-IR

Testoste 
rone 
(ng/ml)

Free T 
(nmol/l) SHB G

LH/F 
SH
ratio

AMH
(pmol/l) Ov/V ol AF C Hcy 

(µmol/l)

1
N of patients 38 38 30 38 32 30 30 32 30 30 30 38
Mean 2 ,53 24,18 14,355 3,369 0,81 3,713 43,32 2,531 12,06 14,3 33,78 12,74
Std. Deviation 2,938 3,935 2,0601 0,8167 0,271 1,6192 24,361 0,2989 4,391 2,01 5,29 2,792

2
N of patients 21 21 16 21 15 15 15 16 15 15 15 21
Mean 5,33 21,4 4,363 1,21 0,82 3,387 49,39 2,563 11,76 13,48 30,73 9,21
Std. Deviation 2,153 3,123 1,6701 0,4989 0,221 0,7963 20,741 0,35 5,653 2,45 5,788 2,336
P valu e 0,274 0,007 <,001 <,001 0,886 0,466 0,414 0,749 0,845 0,238 0,085 <,001

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

Values are expressed as the mean ± SD. 
Significant difference between groups (p < 0.05).
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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 

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.

Figure.1. Distribution of patients according to homocysteine levels in patients with PCOS and insulin resistance and PCOS without insulin 
resistance.
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აბსტრაქტი
შესავალი: ბოლო პერიოდამდე პოლიცისტური 

საკვერცხეების სინდრომის (პსს) პათოგენეზში 
მოიაზრებდნენ ჰიპერინსულინემიას და 
ჰიპერანდროგენიას, თუმცა ბოლო წლებში გაჩნდა 
შრომები იმის შესახებ , რომ პოლიცისტური 
საკვერცხეების სინდრომის პათოგენეზში მნიშვნელოვან 
როლს ასრულებს ჰიპერჰომოცისტეინემია, რომელიც 
შეიძლება ასოცირებდეს ინსულინრეზისტენტობასთან. 
ამდენად, ჰიპერჰომოცისტეინემია (ჰჰც) შეიძლება 
იყოს განხილული, როგორც პსს-ის ერთ-ერთი 
ახლადგამოვლენილი მახასიათებელი.

კვლევის მიზანი: კვლევის მიზანს წარმოადგენდა 
ჰომოცისტეინის (ჰც) მაჩვენებლების შეფასება პსს-ის 
მქონე პაციენტებში ინსულინრეზისტენტობით და

ინსულინრეზისტენტობის გარეშე.
მასალა და მეთოდები: კვლევა ჩატარდა 13-35 წლის 

ასაკის 59 პაციენტში პსს-ით (საშუალო ასაკი 24.5±3.5). 
გამოკვლეული პაციენტები დაიყო 2 ჯგუფად: I ჯგუფი 
- 38 პაციენტი პსს-ით და ინსულინრეზისტენტობით, II 
ჯგუფი - 21 პაციენტი პსს-ით ინსულინრეზისტენტობის 
გარეშე. პაციენტები დაყოფილი იყვნენ 3 ქვეჯგუფად 
ჰომოცისტეინის მაჩვენებლების მიხედვით: დაბალი - 
≤6,09 μmol/l, საშუალო - 6,10 - 9,33 μmol/l, მაღალი > 9,34 
μmol/l ).

შედეგები: კვლევის შედეგად პაციენტებში პსს-ით და 
ინსულინრეზისტენტობით მივიღეთ ჰომოცისტეინის, 
ჰომა- ინდექსის და სმი-ს მაჩვენებლების 
სარწმუნო მომატება პსს-ის მქონე იმ პაციენტებთან 
შედარებით, რომელთაც ინსულინრეზისტენტობა 
არ აღენიშნებოდათ. დადგინდა, რომ პსს-ს მქონე 
პაციენტების ჯგუფში

ინსულინრეზისტენტობით სარწმუნოდ ხშირად 
ვლინდება (84,2%) ჰომოცისტეინის მომატებული და 
ნორმის მაღალი მაჩვენებლები (მაღალი ჰც ქვეჯგუფი, 
>9.34 μmol/l) იმ პაციენტებთან შედარებით, რომელთაც 
ინსულინრეზისტენტობა არ აღენიშნებოდათ (52%).

დასკვნა: პაციენტებში პსს-ით და 
ინსულინრეზისტენტობით ჰომოცისტეინის დონე 

სარწმუნოდ მომატებულია იმ პაციენტებთან 
შედარებით, რომელთაც

ინსულინრეზისტენტობა არ აღენიშნებათ . პსს-ს მქონე 
პაციენტების მენეჯმენტში გათვალისწინებული უნდა 
იყოს ინსულინრეზისტენტობის კორექციასთან ერთად 
ჰომოცისტეინის დონის კონტროლი და კორექცია, რაც 
გააუმჯობესებს მათ რეპროდუქციულ გამოსავალს.

Абстракт
Введение: Cчитается, что гиперинсулинемия и 

гиперандрогения участвуют в патогенезе синдрома 
поликистозных яичников (СПКЯ), однако в 
последние годы появились данные об участии 
гипергомоцистеинемии в патогенезе СПКЯ, которая может 
быть связана с инсулинрезистентностью. Таким образом, 
гипергомоцистеинемию (ГГЦ) можно рассматривать как 
одну из недавно выявленных характеристик СПКЯ.

Цель исследования: Определить уровни гомоцистеина 
(Hcy) у пациенток с СПКЯ с резистентностью к инсулину 
и без нее.

Материалы и методы: Исследование проведено у 59 
пациенток с СПКЯ в возрасте от 13 до 35 лет (средний 
возраст 24,5 ± 3,5 года). Пациентки были разделены 
на 2 группы: I группа - 38 пациенток с СПКЯ и 
инсулинорезистентностью, II группа - 21 пациенка с СПКЯ 
без инсулинорезистентности. Пациентки с СПКЯ также 
были разделены на 3 подгруппы по уровню гомоцистеина: 
низкий - ≤ 6,09 мкмоль/л, средний - 6,10-9,33 мкмоль/л, 
высокий > 9,34 мкмоль/л).

Резуьтаты: У пациенток с СПКЯ и 
инсулинорезистентностью выявлено достоверное 
повышение уровня гомоцистеина, показателей HOMA-
IR и ИМТ по сравнению с таковыми у пациенток с СПКЯ 
без инсулинорезистентности. В группе пациенток с 
СПКЯ с инсулинорезистентностью уровни гомоцистеина 
с повышенным и высоким нормальным уровнем 
гомоцистеина (подгруппа с высоким Hcy > 9,34 мкмоль/л) 
встречались достоверно чаще (84,2%) по сравнению с 
пациентками без инсулинорезистентности (52%).

Выводы: Уровень гомоцистеина достоверно повышен 
у пациенток с СПКЯ и инсулинорезистентностью по 
сравнению с пациентками без инсулинорезистентности. 
При ведении больных с СПКЯ наряду с лечением 
инсулинрезистентности следует корректироватъ уровень 
гомоцистеина, что улучшит их репродуктивный исход.
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