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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.




REQUIREMENTS

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
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
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.

Background: Polycystic ovary syndrome (PCOS), a hormonal
disorder affecting millions of women worldwide, characterized
by symptoms such as irregular menstrual cycles, weight gain,
acne, and excess hair growth. PCOS is linked to higher levels of
gremlin-1, a protein involved in ovarian follicle development,
which may cause insulin resistance and metabolic abnormalities.

The objective is to evaluate the effects of metformin treatment
on gremlin-1 levels in patients with PCOS.

Patients and methods: Sixty patients diagnosed with PCOs
based on the Rotterdam criteria were selected as the PCOS
group, while 30 healthy women matched for age were selected
as the control group. The patients took metformin 850 mg
twice daily and provided fasting blood samples before and
after treatment. Data was collected through a questionnaire,
direct interviewing, ultrasound examination, and laboratory
examination, and analyzed using SPSS for Windows 7.

Results: The study found that PCOS patients had increased
levels of gremlin compared to the control group. Additionally,
PCOS patients had increased levels of blood glucose, insulin,
and HOMA-IR. After taking metformin, patients showed a
significant decrease in gremlin concentration. Treatment with
metformin also resulted in a decrease in body mass index, blood
glucose, insulin, and HOMA-IR.

Conclusion: Metformin decrease gremlin and
resistance in patients with polycystic ovary syndrome.

Key words. Metformin, polycystic ovarian syndrome, blood
glucose, insulin, HOMA-IR, Gremlin-1.

Introduction.

insulin

Polycystic ovary syndrome (PCOS) is a complex endocrine-
gynecology disorder that affects many women of reproductive age
worldwide. It is characterized by a range of signs and symptoms
that include androgen excess, ovulatory dysfunction, and
disruptions to the hypothalamic—pituitary—ovarian (HPO) axis
function. These symptoms can manifest differently in different
patients, depending on their age, phenotype, and lifestyle. The
most common symptoms of PCOS are hyperandrogenism,
oligo- or anovulation, and hirsutism. However, diagnosis can be
challenging, as patients present with varying combinations of
these symptoms, and other conditions can mimic PCOS. Proper
diagnosis requires a thorough assessment of the patient's medical
history, physical examination, and laboratory tests. Once
diagnosed, treatment options can vary depending on the severity
of the symptoms and the patient's goals. Lifestyle modifications,
such as weight loss and exercise, can be effective in managing
some symptoms. Medications, such as oral contraceptives and
anti-androgens, can also be used to regulate menstrual cycles
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and reduce androgen levels. In some cases, fertility treatments
may be necessary to achieve pregnancy. Management of
PCOS requires a holistic approach that addresses the complex
interplay of hormonal, metabolic, and psychological factors that
contribute to the disorder [1-3].

Gremlin-1 is a crucial protein that plays a significant role in the
regulation of the bone morphogenetic protein (BMP) signaling
pathway. BMP is a family of proteins that are involved in
various cellular processes, including embryonic development
and tissue regeneration. Gremlin-1 acts as an antagonist to
the BMP family members by binding to BMP2 and inhibiting
its function. This regulatory mechanism is important for
maintaining the balance between BMP signaling and cellular
differentiation. The function and structure of Gremlin-1 makes
it a crucial protein in the BMP signaling pathway. Its ability to
inhibit BMP2 and regulate cellular differentiation is essential
for various cellular processes, including embryonic development
and tissue regeneration. The conserved sequence of Gremlin-1
throughout evolution indicates its significance in maintaining the
balance between BMP signaling and cellular differentiation [4,5].

Gremlin expression is a significant marker of adipose tissue
dysfunction and insulin resistance. Recent studies have shown
that gremlin expression is high in both subcutaneous and visceral
adipose tissues, with a greater extent in the latter. This increased
expression of gremlin-1 has been linked to the antagonization
of insulin signaling and the subsequent reduction of its glucose-
mediated response. The transcription of gremlin mRNA has been
shown to increase in individuals with type 2 diabetes, glucose
intolerance, non-alcoholic steatohepatitis (NASH), and non-
alcoholic fatty liver disease (NAFLD). The presence of gremlin
in adipose tissue could also play a role in the development
of metabolic disorders. Furthermore, gremlin expression in
adipose tissue has been shown to be regulated by various factors,
including cytokines, growth factors, and hormones. These
findings suggest that gremlin could be a potential therapeutic
target for the treatment of metabolic disorders associated with
adipose tissue dysfunction and insulin resistance. In conclusion,
the high expression of gremlin in adipose tissue, particularly
in the visceral adipose tissue, may play a significant role in the
development of metabolic disorders, and further research into
the regulation of gremlin expression could lead to new avenues
for the treatment of these conditions [6-9]. Aim of this Study
to identify the impact of metformin therapy on serum level
of gremlin-1 and myonectin levels in women with polycystic
ovarian syndrome.

Materials and methods.

Study Design: The study design that was carried out in the
Department of Obstetrics and Gynecology at Salahdeen General
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Hospital in Tikrit City from November 1st, 2022, to January
30th, 2023, aimed to investigate the efficacy of metformin
treatment in patients with Polycystic Ovary Syndrome
(PCOS). The study enrolled 90 subjects, 60 of whom were
patients with PCOS, and the remaining 30 were controls. Out
of the 60 patients with PCOS, only 30 completed the follow-
up study and agreed to continue the metformin treatment for
three months. The duration of the follow-up was three months,
and during this time, patients who were unable to complete the
study were tracked. Eight of these patients became pregnant,
nine could not tolerate the drug due to its side effects, while
the other patients did not communicate. The diagnosis of PCOS
was made based on the Rotterdam criteria, which included
anovulation and clinical and/or biochemical hyperandrogenism.
This study's design has several strengths and limitations. One
of the strengths is that the researchers strictly followed the
Rotterdam criteria to diagnose PCOS, which is considered
the gold standard for PCOS diagnosis. Moreover, the study's
duration was long enough to evaluate the efficacy of metformin
treatment in patients with PCOS. However, the study's sample
size was relatively small, which could limit the generalization
of the study's findings to the broader population. Additionally,
the fact that only 30 patients completed the follow-up study and
agreed to continue the metformin treatment for three months is
a limitation because it reduces the statistical power of the study.
Furthermore, the study's exclusion criteria were not specified,
which could affect the study's internal validity.

Treatment: All subjects received metformin (Glucophage,
Merck), the dosage given was 850 mg twice daily, and the
study also included standard clinical evaluations and laboratory
analyses to assess the safety of the medication. These evaluations
and analyses were conducted at the beginning of the study, or
the baseline, and again after the three-month treatment period.
The purpose of these safety measures was to ensure that the
medication was not causing any adverse effects to the subjects.
After the three-month treatment period, the evaluations and
analyses were repeated to compare the results with those
obtained at baseline. This allowed the researchers to determine
if the medication was effective in treating type 2 diabetes and if
it was safe for use over an extended period of time. The results
of this study could provide valuable information for healthcare
professionals in the treatment of type 2 diabetes, as well as
for patients who may be considering metformin as a treatment
option.

Blood Sampling: The collection of venous blood samples is
a crucial procedure in medical diagnosis and treatment. In this
study, the blood samples were collected from each patient after
overnight fasting, ensuring that the samples were not affected by
recent food intake. The collection was done using a disposable
syringe, which is a safe and effective method for obtaining blood
samples. The samples were collected at a specific time interval,
between 8:30 to 11 am, to ensure consistency and accuracy in
the study. After collection, the samples were divided into two
portions. The first 5 ml of fresh venous blood were preserved
in an anticoagulant-containing tube to prevent clotting. The
anticoagulant prevents the blood from clotting and ensures that
the sample remains stable for analysis. The second portion of
the blood samples were allowed to clot in a plain tube at room
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temperature. Clotting is a natural process that occurs when blood
is exposed to air, and it is necessary for the separation of serum
from blood. After the serum was separated from the blood by
centrifugation at 3000 rpm for 10 minutes, the serum was kept
frozen at -20 °C for later analysis. The freezing of serum at -20
°C is an essential step in the blood collection process as it helps
to preserve the serum's integrity. Freezing the serum prevents
any further biochemical reactions or degradation that may occur
in the serum over time. This ensures that the serum remains
stable and suitable for analysis even after an extended period.
The serum can be analyzed later to determine various parameters
such as glucose levels, lipid profiles, and electrolytes.

Measurement of Insulin Resistance: Insulin resistance is a
condition where cells in the body do not respond properly to
insulin, which is a hormone that regulates blood sugar levels.
It is a common condition that is often associated with type 2
diabetes and other metabolic disorders. The measurement of
insulin resistance is an important diagnostic tool that helps
healthcare professionals determine the severity of the condition
and develop an appropriate treatment plan. One of the most
commonly used methods for measuring insulin resistance is
the homeostatic model assessment (HOMA)-IR. This index
is calculated by multiplying the fasting insulin level in micro
international units per milliliter (WIU/ml) by the fasting glucose
level in milligrams per deciliter (mg/dl) and then dividing
the result by 405. PCOS subjects with HOMA-IR > 2.5 and
QUICKI < 0.333 are identified as the IR group. The QUICKI
index is calculated as 1/ [log (insulin) + log (glucose)] and is
used to measure insulin sensitivity. By using these formulas,
healthcare professionals can accurately identify individuals with
insulin resistance and develop a personalized treatment plan that
addresses their unique needs. It is important to note that insulin
resistance is a complex condition that requires a multifaceted
approach to treatment, including lifestyle changes, medication,
and close monitoring of blood sugar levels [10].

Results.

The age of participants enrolled in the present study has shown
a non-significant (p>0.05) differences between patients’ group
(30+1.6) and control group (29.7£3)

The study's results have shown that there were highly
significant differences (P=0.00003) in the mean levels of
glucose (mg/dl) between cases and control. The mean levels of
glucose in cases were found to be 97.49+ 20.42 mg/dl while
in control, it was 92.137+£8.61 mg/dl. This indicates that the
cases had higher levels of glucose as compared to the control
group. The results showed a significant reduction (P<0.05) in
blood glucose levels after treatment. The mean blood glucose
level before treatment was 97.49+20.42mg/dl, whereas after
treatment, it reduced to 90.122+18.601mg/dl. This reduction
is significant and suggests that the treatment was effective in
improving the insulin resistance of PCOS women (Figure 1 A).

The study conducted observed the levels of insulin in the
three studied groups (control healthy group, non-metformin-
users PCOS patients, and metformin-users PCOS patients).
The study revealed that non-metformin-users PCOS patients
had the highest mean of insulin levels with a value of 13.9+3.2
plU/ml, which was significantly higher than control healthy
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group, which had a mean value of 11.1+2.3 plU/ml. The
difference in insulin levels between these two groups was found
to be statistically significant with a p-value of less than 0.05.
However, when comparing the insulin levels between non-
metformin-users PCOS patients and metformin-users PCOS
patients, the study found that there was no significant difference
(P>0.05) between these two groups. Both non-metformin-users
PCOS patients, and metformin-users PCOS patients had similar
insulin levels with values of 13.94£3.2 ulU/ml and 13.7+3 plU/
ml, respectively (Figure 1B).

Based on the data of the present study, it has been found that
there is a significant difference in HOMA-IR levels between
different groups, and this difference is higher in the studied
patient groups as compared to the control group. The values of
HOMA-IR were found to be 3.5+1.1 and 2.5+0.5 in the patient
and control groups, respectively, with a P-value of less than
0.05. This indicates that there is a significant difference between
the two groups, with the patient groups having higher HOMA-
IR levels. However, after undergoing metformin therapy, there
was a significant decrease in the values of HOMA-IR, with
the values decreasing to 3.2+0.8 as compared to the values
before therapy (3.5+1.1) at P< 0.05. This clearly indicates that
metformin therapy has a positive effect on lowering HOMA-
IR levels, which is beneficial for patients. The study provides
important insights into the significance of HOMA-IR levels and
the effectiveness of metformin therapy in managing it (Figure 1C).

The present study focused on the gremlin levels in women
with Polycystic Ovary Syndrome (PCOS) and compared it with
the control group. The findings revealed that the mean gremlin
level was significantly higher in women with PCOS (2.0718
+ 0.0162 ng/mL) compared to the control group (1.3200 +
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0.2676 ng/mL). This difference was statistically significant at
p < 0.00006. These results suggest that gremlin may play a
role in the development of PCOS in women. Furthermore, the
study also investigated the impact of metformin treatment on
gremlin levels. The researchers found that the overall group of
patients experienced a significant decrease in gremlin levels
after metformin treatment. Specifically, the gremlin levels in
metformin-users PCOS patients decreased significantly when
compared with non-metformin-users PCOS patients (8.000
+ 0.559 vs 6.100 £ 0.376 ng/mL: P < 0.00009). This finding
suggests that treatment may be effective in reducing gremlin
levels in women with PCOS. Overall, this study sheds light on
the potential role of gremlin in the development of PCOS in
women. The findings suggest that gremlin levels may be a useful
marker for diagnosing PCOS and monitoring the effectiveness
of treatment. Further research is needed to fully understand
the role of gremlin in PCOS and to explore potential treatment
options that target this pathway (Figure 1D).

The results of the study revealed a positive correlation between
gremlin and insulin in PCOS patients, with a correlation
coefficient of 0.195 and a highly significant result of p<0.05.
This suggests that as gremlin levels increase, so does insulin
resistance (Figure 2A). Additionally, a positive correlation
was found between gremlin and IR in PCOS patients, with a
correlation coefficient of 0.358 and a significant result of p <
0.05. This indicates that as gremlin levels increase, so does the
severity of IR in PCOS patients (Figure 2B). These findings
highlight the potential of gremlin as a therapeutic target for the
treatment of IR in PCOS patients, as reducing gremlin levels may
help improve insulin sensitivity and prevent the development of
metabolic disorders.

Control

PCOS Patients -

+Metformin

Figure 1. Metformin modulated measured parameters compared to studied groups. Data expressed as mean+SD, *#p<0.05. *significant
differences in non-metformine-users PCOS patients compared to control and non-metformine-users PCOS patients. #significant differences in non-
metformine-users PCOS patients and non-metformine-users PCOS patients compared to control. PCOS=polycystic ovarian syndrome, HOMA-

IR=Homeostatic Model Assessment for Insulin Resistance.
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Figure 2. Correlation between measured parameters, (4) Correlation
of gremlin with inslin in PCOS patients. (B) Correlation of gremlin with
inslin resistance in PCOS patients.

Discussion.

The article explains that insulin resistance in PCOS is caused
by impaired insulin action in various target tissues, resulting in
a reduced insulin response to glucose overload. PCOS affects
many organ systems and tissues, and insulin plays different
roles in balancing the supply and demand of nutrients [11].
HOMAIR is a method to evaluate insulin resistance and B-cell
function by analyzing basal glucose and insulin levels. A normal
HOMA-IR value is one, indicating a balance between hepatic
glucose output and insulin secretion [12,13]. Insulin resistance
is identified when fasting insulin levels are above 10Mu/ml
and HOMA-IR is greater than 2. PCOS can be classified into
metabolic and reproductive groups based on HOMA-IR values,
with a cut-off value of 2. Metabolic PCOS patients are typically
more obese than reproductive PCOS patients [14-17].

The study confirmed that metformin treatment significantly
decreases glucose levels by suppressing hepatic glucose
production, increasing glucose uptake, fatty acid oxidation,
and insulin sensitivity. Metformin also has direct effects on the
ovary [18-20]. However, a study in Iran showed no significant
changes in fasting glucose, fasting insulin, and HOMA-IR after 6
months of metformin administration for 45 PCOS patients [21].

Metformin response varies between studies due to genetic,
environmental, lifestyle and physiological factors [22-24]. A
study by Jayagopal et al. [25], showed no significant reduction
in glucose, insulin, and HOMA-IR in PCOS patients with a
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specific diet and metformin dosage, but attributed the results to
the diversity of HOMA-IR in PCOS and suggested increasing
sample size.

The protein Gremlin 1 is secreted and increases in subcutaneous
adipose tissue with expanded adipose cells, which is associated
with insulin resistance and other obesity-related complications
[26]. Gremlin 1 also antagonizes BMP2- and BMP4-induced
suppression of androgen secretion but does not affect responses
to BMP6 and BMP7 [27]. The functions of inhibitors of bone
morphogenic proteins, including gremlin, noggin, chordin, and
follistatin, are less well-established [28].

The study found that individuals affected by insulin resistance
have significantly increased levels of serum gremlin. Gremlin
1 protein can directly antagonize insulin signaling, attenuating
both insulin signaling and insulin-stimulated glucose transport.
Anti-Gremlin 1 treatment is more effective in insulin-resistant
cells, indicating a direct inhibitory effect on insulin sensitivity.
The insulin-sensitizing effect of anti-Gremlin 1 is related to the
degree of cellular insulin responsiveness [29-32].

Conclusion.

Metformin is a medication commonly used to treat PCOS. It
works by reducing glucose production in the liver and improving
insulin sensitivity in the body. Recent studies have shown that
Metformin can also decrease gremlin, a protein that is known to
contribute to insulin resistance in patients with PCOS. Gremlin
is secreted by the ovaries and can inhibit insulin signaling in
the body. By reducing gremlin levels, Metformin can improve
insulin sensitivity and reduce the risk of developing diabetes and
other metabolic disorders. In addition to its effect on gremlin,
Metformin can also regulate menstrual cycles and improve
fertility in women with PCOS. Although this medication is
generally safe and effective, it may cause side effects such as
nausea, diarrhea, and abdominal discomfort. Therefore, it is
important to consult with a healthcare provider before starting
this medication. In summary, Metformin is a valuable treatment
option for women with PCOS, and its ability to decrease gremlin
levels and improve insulin sensitivity makes it an effective tool
in managing this condition.
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