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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: Metformin is an important agent in the treatment 

of polycystic ovary syndrome (PCOS) treatment. Osteoblast 
express osteoprotegerin (OPG) which has integral effects on 
bone metabolism nexus. This cross-sectional research sought to 
identify the impact of metformin therapy on serum level OPG 
and prolactin in women with PCOS.

Methods: 30 patients with PCOS and 30 controls.
Results: The current study revealed that prolactin levels were 

increased in PCOS group compared to control group which 
is highly significant. While after treatment with metformin 
prolactin level was reduced significantly in than before 
treatment. Osteoprotegerin concentrations were considerably 
dropped in the PCOS group contrasted with the control group. 
Conversely, serum osteoprotegerin in metformin-treated group 
were higher compared to PCOS group.

Conclusion: OPG level increased after 3 months of treatment 
with metformin in women with PCOS.

Key words. PCOS, hormones, glucose, prolactin, 
osteoprotegerin.
Introduction.

Polycystic ovary syndrome (PCOS) is a hormonal and 
metabolic imbalance affecting women at reproductive age 
with prevalence rate of (5% -17%) worldwide presented 
with hyperandrogenemia, oligomenorrhea or amenorrhea, 
and ultrasound discoveries of polycystic ovaries. PCOS 
is accompanied with a combined hormonal and metabolic 
disorders including androgen and estrogen disruption, insulin 
hyposensitivity, overweight, subclinical chronic inflammation, 
and gut microbiota dysbiosis, which altogether have impact 
on bone health/density in PCOS subjects [1-4]. However, 
underlying pathology have been related to a connection and 
crosstalk of hyperinsulinemia, and hyperandrogenemia [5].

Metformin is the safest and efficacious selection and the first-
line gold standard oral hypoglycemic agent used to manage 
type 2 diabetes [6]. It a biguanide group hypoglycemic drug, 
which reduces the absorption of glucose, decrease hepatic 
glucose synthesis, improve insulin utilization, thereby can 
effectively reduce the blood glucose levels [7]. Metformin 
absorption through GIT is very well and characterized by 80% 
bioavailability, 1.5-4.9 hours half-life. Side effects of metformin 
are well tolerated apart from GIT upsets and a metallic taste in 
the mouth slightly occur [8]. Metformin can encourage insulin 
hypersensitivity and reduce weight, modulate androgen levels, 
and relegate testosterone with obscure mechanism [9].

Osteoprotegerin (OPG), a glycoprotein mainly synthesized 
by osteoblasts, structurally made up from 401 amino acids (M 
wt 60 kD), which is then biochemically defragmented to yield 

a 380 amino acid [10]. Main molecular characteristrics is that 
there are 2 death homologous domain and four active domains 
(cysteine-rich N-terminal domains), and a C-terminal heparin-
binding domain (domain 7) [11]. In the blood stream, OPG 
appears in the three forms [monomer, a homodimer, and OPG 
combined with its ligands [10-13]. The OPG gene is a single-
copy gene cluster on chromosome 8 (8q24) and it consists of 
five exons over 29 kilo bases (Kb) [14]. The purpose of this 
study was to investigate the effect of metformin on serum levels 
of OPG in PCOS.
Materials and Methods.

This cross-sectional research included 30 controls and 30 
patients with PCOS, consent to participate and completed 
follow-up were addressed by participants. The PCOS group 
were given 850mg metformin for 3-month, blood samples 
collected before metformin and after metformin therapy and 
compared with control group.

The samples were collected at specific time (10 P.M to 1 A.M) 
from January to the end of April 2023 from Tikrit Teaching 
City. The inclusion criterion included patients diagnosed as a 
PCOS by specialist, or polycystic ovaries on ultrasound. 

Exclusion criteria include smoking, alcoholism, pregnancy, 
lactation, diabetes, heart diseases, or any endocrine disorders.

Serum samples collected from participants, was separated 
for further analysis. The aim was to measure the levels of 
OPG and prolactin using a standard ELISA (Enzyme-Linked 
Immunosorbent Assay) technique, employing a specific 
kit. Additionally, glucose levels were measured using a 
cholorimetric method, which is based on the principle of color 
change in the presence of a specific substance.

Research and ethical committees at the college of medicine 
and Tikrit Health Administration approved the study protocol. 
The study was a case-controlled study selected from Tikrit 
Teaching Hospital outpatient clinics.

Statistics analysis: The SAS System program was employed 
to modify several study parameter elements. A meaningful 
comparison between means (0.05 and 0.01 probability) was 
made using the T-Test. Using the SPSS_21 program.
Results.

Table 1 tabulated the demographic characteristics of the two 
groups, encompassing essential factors such as age, BMI, 
percentage of hirsutism, acne, and alopecia.

In our study, the serum levels of fasting blood glucose were 
significantly increased PCOS group (99.1±21.5mg/dl) when 
compared to the healthy group 89.14±18.42 mg/dl. Moreover, 
PCOs groups after 3 months of metformin treatment revealed 
significant reduction (89.14 ±18.42mg/dl) in serum blood 
glucose compared to pretreatment (99.1±21.5).
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Parameters No. %

Age
<30 year 33 56.67
≥30 year 27 43.33
Total 60 100

BMI
(kg/m2)

≤25 17 28.33
25-29.9 29 50
≥30 14 21.67
Total 60 100

Hirsutism
Absent 6 11.67
Present 54 88.33
Total 60 100

Acne
Absent 8 15.00
Present 52 85.00
Total 60 100

Alopecia
Yes 18 28.33
No 29 71.67

Table 1. Demographic characteristics of patients group.

Control 
Group

PCOS group

parameters Before 
Metformin

After 
Metformin

Glucose (mg/dL) 91.1±18.5* 99.1±21.5 89.14±18.42
Prolactin(ng/ml) 9.41±4.6 12.77±8.4 11.2±5.35
Osteoprotegerin 
(pg/mL) 44.103±4.365    29.958±2.371  33.750±8.280  

Table 2. Effect of Metformin on Blood Glucose, prolactin, and OPG in 
Women with PCOS.

In the present study, serum prolactin levels increased from 
12.77±8.4 ng/ml in PCOS to 9.41±4.6ng/ml in control group 
with p< 0.05 which is highly significant. While after treatment 
with metformin prolactin level was reduced significantly 
(P<0.05) in (11.2±5.35ng/ml) than before treatment (12.77±8.4 
ng/ml). 

In PCOS group (29.958±2.371), the OPG levels were lower 
(P<0.001) compared with the control group (44.103±4.365). 
Conversely, after metformin therapy OPG levels (33.750±8.280) 
were significantly (P < 0.001) elevated compared to before 
metformin therapy (29.958±2.371).
Discussion.

The glucose lowering effects induced by metformin was 
similar to those reported by Miller et al. [15], Diamanti-
Kandarakis et al. [16], Tokubuchi et al. [17]. These conflicting 
data on glucose lowering effect specially in PCOS women may 
be explained by the inhibition of hepatic glucose production 
encourage by metformin deposition in liver with subsequent 
signalling pathway [18].

In contrast, Behradmanesh et al. [19] did not confirm decreased 
in fasting glucose, fasting insulin, and HOMA-IR after 6 months 
of metformin consumption for forty-five PCOS patients in study 
performed in Shiraz City (Iran) this could be explained that 
the expression of OPG in osteoblasts would be titivated as a 
view for the defense of bone tissue and boosting the osteoblast 
genesis [20-22].

Our study shows that serum OPG levels was decreased in 
PCOS individuals, Similar observation was supported by Pérez 

de [14]. who found OPG concentration in serum lower in PCOS 
than in healthy controls (1512.6±95.7 vs 1952.5±154.8 pg/mL, 
p=0.023). Escobar-Morreale et al. [23] showed reduced level 
of serum OPG in women with PCOS compared with those of 
controls (304+/-120 vs 363+/-105 pg/ml respectively; F=7.641, 
P=0.007). Pepene et al. showed low OPG levels in their study 
[24].

Such finding is disagreement with Cetin et al. [25], found no 
difference between PCOS patients and control groups in terms 
of OPG levels (49.392±10.973 pg/ml vs 49.567±13.57 pg/ml, 
p=0.815).

Mangan et al. [26] proposed that OPG may encourage 
atherogenesis with provocation of endothelial inflammation and 
induction of endothelial, induction of vascular smooth muscle 
cell. 

The lactotrophs of the anterior pituitary gland and extra pituitary 
cells synthesize and secretes a hormone called prolactin, which 
has a role in lactation during pregnancy. Additionally, prolactin 
facilitates angiogenesis, immune response, and blood osmolarity 
regulation, moreover, increased and galactorrhea [27]. Prolactin 
levels were significantly elevated in PCOS patients in both 
follicular and luteal phase of the normal and stimulated cycles 
compared to normal healthy non-PCOS individuals.

Also the present study demonstrated non-meaningful alterations 
in prolactin which is congruent with a study conducted by 
Kazerooni et al. [28]. Nonetheless, the divergence in findings 
may be interacted to various duration of therapy or due to the 
difference in the study populations. while Hywood [29] found 
out that about 25% of PCOS patients exhibit elevated prolactin 
who are deficient with vitamin D [30].

Metformin is a widely used medication for the management of 
polycystic ovary syndrome (PCOS) in women. One interesting 
aspect of metformin's mechanism of action is its ability to lower 
prolactin levels in PCOS women. Several possible mechanisms 
have been proposed to explain this phenomenon.
Conclusion.

Patients with PCOS have been reported to be associated 
with reduced serum levels of OPG, prolactin, and vitamin D. 
Metformin has significantly elevated serum OPG levels after 
continuous chronic therapy.
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