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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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and review.
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version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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 I: the women that don’t take metformin (control group)

Group II: 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, Sml 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 III 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%Cl,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.

Control Cases

%
Parameter (meanz SD) (meanz 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 control {n=50} Cases(n=50) "
parameters mean+SD Mean+SD p-value
Total Cholesterol -, ¢y, 33 4234029  0.00
(mmol/L)

LDL-c(mmol/1) 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
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(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.
control {n=50} Cases(n=50)

Lipid profile parameters mean  SD Mean SD p-value*
Total Cholesterol 4614033 423£029  0.00
(mmol/L)

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
R 10.058

FSG p 0.570
R 0.363** 0.161

e p 0.000 0.110

TG R 0.164 -0.001 [0.311%**
p |0.103 0.994 0.002

LDL R 10.213* 0.174 10.675** 0.039
p 10.033 0.083 0.000 0.967

HDL R 0.045 -0.099 0.058 0.018 -0.662%%*
p 0.653 0.328 0.568 0.863 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 disecase 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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