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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 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 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 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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Abstract.
Objective: A patient with polycystic ovary syndrome suffered 

from hyperinsulinemia and consequently lipid profile problems. 
This study evaluated the effects of metformin on lipid profiles.

Study design: In a case-control study, a total of one hundred 
women were included in the study, fifty women that don’t 
take metformin as the control group and fifty women that 
took metformin as the case group, Blood Samples were taken 
to know the effect of metformin on total cholesterol, LDL-C, 
HDL-C, and triglyceride, the dose of metformin was (500-850 
mg daily) taken for 3-6 month. Results: The Result of this study 
shows a significant difference in TC (Mean Difference=0.38), 
TG (Mean Difference =0.18), LDL (Mean Difference =0.3), 
and a nonsignificant difference (Mean Difference=-0.027) in 
HDL value. Conclusion: The present study supports the idea 
that metformin improves lipid profiles, so metformin may be 
considered as prophylactic therapy lowering  cardiovascular 
risks in women with polycystic ovary syndrome.

Key words. Lipids, metformin, polycystic ovary syndrome, 
hyperinsulinemia.
Introduction.

Polycystic ovary syndrome (PCOS) is a heterogenous 
condition affecting up to 20% of women of reproductive 
age [1,2]. PCOS is characterized by signs and symptoms of 
androgen excess and an increase in cardiovascular risk [3,4]. 
Although the pathophysiology behind this syndrome is unclear, 
it has been linked to hormone overproduction, environmental 
variables, and weight gain [3]. UP to 70% of women with 
PCOS have dyslipidemia , Which is characterized  by raised 
triglycerides(TG), low density lipoprotein cholesterol (LDL-C), 
total cholesterol (TC) and decreased  high – density lipoprotein 
cholesterol (HDL-C) [5,6] A characteristic of the  metabolic 
syndrome  linked to PCOS and a factor in lipid diseases, 
insulin resistance is also  more prevalent in obese women with 
polycystic ovary syndrome [7,8]. By promoting the metabolic 
dysfunction  associated  with polycystic ovary syndrome and 
increasing intra –abdominal fat deposition, hyperandrogenism 
is an atrait of PCOS that is also linked to ahigh risk  of poor 
metabolic outcomes [7]. The risk of cardiovascular disease 
is  enhanced by dyslipidemia [8]. In addition, it has been 
discovered  that anovulation  in women with PCOS is linked  
to higher TC,TGs,LDL-C,and lower HDL-Clevels due to 
an increased  generation  of reactive  oxygen species (ROC), 
which causes ovarian damage and follicular atresia [9,10]. 
Long term complications of PCOS include increased risk 
of type2diabetes mellitus, atherosclerosis, coronary artery 
diseasese, and myocardial infraction [11,12]. The use of 
insulininomimetic/insulin-sensitizing drugs has been influenced 
by new understandings of the connection between insulin 

resistance, compensatory hyperinsulinemia, and the emergence 
of PCOS. The most known of these is biguanide metformin, 
which is widely used to treat type 2 diabetes [13]. Metformin 
treatment for PCOS appeared to reduce insulin resistance and 
improve lipid metabolism, according to certain randomized 
clinical trials [14-16], Banaszewka et al. (2006) concluded that 
metformin medication may be used as a preventive measure to 
lower cardiovascular risk factors in hyperinsulinemic women 
[17]. with the use of metformin, circulating testosterone levels 
and body weight were dramatically lowered as  the occurrence 
of more regular menstrual cyclicity and ovulation, Metformin 
therapy has therefore demonstrated benefits for patients with 
PCOS and hyperinsulinemia, correcting several difficulties 
including menstrual cyclicity, fertility, hormone levels, and 
metabolic syndrome (MS) in the presence or absence of type2 
diabetes mellitus [18].

This study aims to investigate the effect of metformin on lipid 
profiles which include total cholesterol, low-density lipoprotein, 
high-density lipoprotein, and triglyceride level.
Materials and methods.

Diagnosed cases of PCOS, attending the outpatient clinic 
and from Alsalam Teaching and Albatool teaching hospital 
from October 2021 to April 2022 were included in the study, 
the study was a case-control study, the biochemical analysis 
was made in a private laboratory, and PCOS was diagnosed by 
oligomenorrhea, obesity, hirsutism and by us followed Rotterdam 
criteria.  A total number of 100women in the reproductive age  
(the age 18-35years) were enrolled in the present study. The 
scientific committee of the University of Mosul, the College 
of Pharmacy, and the Nineveh Health Directorate approved 
the study protocol, informed consent was obtained from the 
subjects before the study, and the study subjects were randomly 
assigned into two groups:

Group І: the women that don’t take metformin (control group)
Group ІІ: the women that took metformin(case group). The 

dose of metformin (500-850mg two or three times daily) for 3-6 
months. Patients having PCOS with coexisting diseases (Diabetes 
mellitus, Heart diseases), congenital adrenal hyperplasia, PCOS 
women with pregnancy and getting treatment with clomiphene 
citrate were not included.

After the selection of the subjects, an appointment was given 
and advised to come on the appointed day in fasting condition 
(12 hours fasting). fasting blood samples for each subject 
were collected. for this purpose, 5ml of the blood  sample was 
drawn from the patient, blood samples are allowed  to clot and 
centrifuged for 10 minutes at a rate of 3000 rpm  and kept  in 
deep frozen, for the analysis of triglyceride, total cholesterol, 
low-density lipoprotein, and high-density lipoprotein., 
determination of total  cholesterol, HDL-C,  triglyceride was 
done by enzymatic method  using( BioLabo kit, France). 
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Estimation of serum LDL-C:
LDL-C determination was made according to the Friedewald 

equation:
LDL = Total cholesterol – HDL-C – (TG/5).

This equation holds only if the triglycerides value is below 
4.5 mmol/L, and the  patient does not have type ІІІ hyper – 
lipoproteinemia. 

The fasting glucose concentration was analyzed by the glucose 
oxidase method supplied by Biolab glucose kit (Biolabo, 
France)., Height was measured in centimetres (cm), weight 
in kilogram (kg) with light clothing and without shoes, body 
mass index (BMI) was calculated as weight in (KG) divided by 
square meter (m2) [17].

The data obtained in the current study were analyzed using  
Micro soft Excel to evaluate data for all mathematical and 
statistical studies, all values are expressed as (mean±standard 
deviation)  for comparison of the parameter between the cases 
and the control, and an unpaired t-test was utilized in the 
differences were considered significant statistically if p<0.05, 
and Pearson (r- factor) correlation is used to show the correlation 
between the parameters of the cases and control group.
Results.

A total of one hundred  women were included in the study, fifty 
patients with PCOS that don't use metformin as a control group 
were included, (fifty) patients with PCOS that use metformin 
(the case group) were also included, the dose of metformin were 
500 tidor850 bid  for three to sixth month.

The result show significant difference in BMI (Mean 
Difference=3.57), (95%CI,2.26-4.89) (p value=.001) and show 
non-significant difference in FSG (Mean Difference =.22) 
(95%CI-.002,.450) (p value=0.05).

Table 1. Comparison of BMI and  glycemic  control parameters 
between the two group.

Parameter Control
(mean± SD)

Cases
(mean± SD) P value*

BMI (kg/m2) 29.23±3.79 25.65±2.74 0.001     
FSG (m mole/l) 4.87±0.64 4.65±0.48 0.05      
*Independent t-test of two means was used
(Significant difference if p<0.05)

Table 2. Comparison of lipid profile  parameters  between  the two group.
Lipid profile 
parameters

control {n=50} 
mean±SD

Cases(n=50) 
Mean±SD p-value*

 Total Cholesterol 
(mmol/L) 4.61±0.33 4.23±0.29 0.00    

LDL-c(mmol/l) 2.74±0.55 2.43±0.31 0.001   
HDL-cmmol/l 1.25±0.46 1.28±0.09 0.69  
TGmmol/l 1.28±0.168 1.10±0.167 0.00    
*independent t-test of two means was used

This table (2) show significant difference in LDL-c (p 
value=0.001), and total cholesterol(p=0.00), and triglyceride 
value (p value=0.00) and non-significant difference in HDL 
value (p value=0.69).

Table (3) shows significant differences in TC (Mean 
Difference =.37740), TG (Mean Difference =.17638), LDL 

(Mean Difference =.30370) and non -significant difference 
(Mean Difference = -.02650) in HDL value, the 95% confidence 
interval as shown in the table above.

Table 3. Effect of metformin on lipid profile between the two group.

Lipid profile parameters control {n=50} 
mean    SD

Cases(n=50) 
Mean   SD p-value*

 Total Cholesterol 
(mmol/L) 4.61±0.33 4.23±0.29 0.00    

LDL-c(mmol/l) 2.74±0.55 2.43±0.31 0.001   
HDL-cmmol/l 1.25±0.46 1.28±0.09 0.69  
TGmmol/l 1.28±0.168 1.10±0.167 0.00    

Table 4. Correlation of measured lipid parameters.
Parameter BMI FSG TC TG LDL

FSG R
p

0.058
0.570

TC R
p

0.363**
0.000

0.161
0.110

TG R
p

0.164
0.103

-0.001
0.994

0.311**
0.002

LDL R
p

0.213*
0.033

0.174
0.083

0.675**
0.000

0.039
0.967

HDL R
p

0.045
0.653

-0.099
0.328

0.058
0.568

0.018
0.863

-0.662**
0.000

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

From the result of this table (5) there is a significant positive 
correlation between FSG and BMI (P value=0.57), there is a 
positive correlation between TC and BMI (P value =0.001), 
and also between TC and FSG (P value =0.11). Also, there is 
a positive correlation between TG and BMI (P=0.103), TG and 
TC (P value =0.002), there is a negative correlation between 
TG and FSG (P value =0.994), there is a positive correlation 
between LDL and BMI (P value =0.033), between LDL and 
FSG (p=.083), between LDL and TC (p=.000), LDL and TG (P 
value =.967). There is positive correlation between HDL and 
BMI (P value =0.653), HDL and TC (P value =0.568), HDL 
and TG (P value =0.863), there are negative correlation between 
HDL and FSG (P value =0.325), and between HDL and LDL (P 
value =.001).
Discussion.

The prevalence of PCOS, also known as polycystic ovarian 
syndrome (PCOS), is thought to range between 5 and 10% 
in women [18], cardiovascular disease is the leading cause 
of death in women, and those who have polycystic ovarian 
syndrome have a 7.4 fold relative of risk for the myocardial 
infraction, as determined by risk factor analysis, due to the 
prevalence of central obesity, hypertension, insulin resistance, 
glucose intolerance, and dyslipidemia [19]. The latter may 
explain their cardiovascular issues because it is characterized 
by elevated triglycerides and low HDL cholesterol, low high-
density lipoprotein (HDL) cholesterol appears to be the most 
significant lipoprotein predictor of CVD in women [20]. 
Around 70-80% of people with PCOS are obese. All of the 
ladies in this study had BMI>25, making them all overweight 
or obese. Obesity and insulin resistance are known to be linked, 
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but PCOS patients have evidence of insulin resistance that goes 
beyond that of obese women in the general population [21], 
The study's findings involving serum lipid levels and fasting 
blood sugar are consistent with other research that shown 
that insulin resistance is highly correlated with serum levels 
of HDL, LDL, triglycerides, and total cholesterol in an obese 
patient with PCOS. These findings support the idea that lipid 
metabolic disturbances are primarily caused by obesity and 
insulin resistance [22,23].

In this study, there is improvement in lipid profile, and this 
is consistent with a study made by Banaszewska et al., (2006) 
who ascertained that metformin therapy in hyperinsulinemic 
women was linked to a substantial decrease in insulin level, 
total cholesterol, LDL, and TG. the study implying that this 
medication may be considered as a prophylactic therapy lowering 
cardiovascular risk factors in hyperinsulinemic women with 
PCOS [15]. Lord et al., (2006), documented the improvement 
of lipid profile [24]. Alternatively, another study verified serum 
levels of high-density lipoprotein cholesterol increased total 
cholesterol. On the other hand, the high-density lipoprotein 
cholesterol ratio decreased significantly, and a similar trend 
was observed in serum triglyceride levels during metformin 
treatment [25]. In another study made by Glueck et al., (2003), 
cholesterol and LDL serum levels decreased after metformin 
treatment, there was a non-statistically significant difference 
between before and after treatment in the case group, leading 
researchers to conclude that metformin treatment caused an 
increase in HDL and a decrease in triglyceride level. As a result, 
metformin therapy may reduce the long-term risk of diabetes 
and cardiovascular disease by addressing all or some risk 
factors and lipid profile changes [13]. Tang and co-workers have 
shown that with metformin treatment, there were no appreciable 
changes in lipid profiles or insulin sensitivity. Moreover, neither 
weight reduction nor menstruation frequency was improved by 
metformin in this study's PCOS participants [26]. Santana et al., 
(2004) have demonstrated that metformin decreases serum total 
cholesterol and LDL levels while increasing HDL values [27]. 
In addition to these characteristic features of metformin role 
in reducing lipid profile in PCOS, the effects further extend to 
involve anti-inflammatory activities of metformin [28] whether 
used alone or in combination with insulin or oral hypoglycaemic 
agents[29]. Nevertheless, the outcome could show variation in 
terms of response due to involvement of plethora of various 
factors secreted by the cells [30,31].
Conclusion.

Metformin – insulin sensitizers  have  been shown to improve 
lipid profiles leading  to an increase  the HDL cholesterol, the 
main protection against the  cardiovascular  diseases  in women 
with PCOS, Also metformin decreases testosterone level so 
improve menstrual irregularity and hirsutism.
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