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Adipokines, which play a crucial role in

adipose cells. Therefore, the goal of the

certain adipokines and biochemical markers
in women who have polycystic ovarian
syndrome. In the labs of the Teaching Azadi
Hospital, this study was conducted from
June to February 2024. The samples for the
study were submitted by 90 women, ages 15
to 45. These samples were divided into the
following two groups: Control group: Thirty
healthy women's blood samples were
collected during the follicular phase of their
menstrual cycles. Patient group: Blood

samples from 50 PCOS women were
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obtained during the follicular phase. The
tindings showed that the high percentage of
PCOS was found in 26-35year group that
reach to 46.7%, the average age of women
with PCOS was 28.83+4.11 years. Also, it is
noted that the group of women who weighed
more than 30 kg/m2 had the highest
percentage reached 58.9%. Serum levels of
adiponectin in individuals with PCOS were
significantly (P <0.05) lower (2.74+0.19) than
in healthy women (6.21+0.33). PCOS patients'
leptin levels were significantly (P <0.05)
higher (26.57 + 2.15) than those of healthy
women (9.05 = 0.26). Chemerin levels in
females with PCOS were significantly (P
<0.05) higher (21.85 + 1.62) than in healthy
women (4.84 = 0.52). The study found that
polycystic ovarian syndrome (PCOS) in
women is strongly correlated with
adipokines, and that PCOS is also correlated
with body mass index.

Keywords: PCOS, leptin, adipokines,

adiponectin.

Introduction

PCOS, or polycystic ovary syndrome, is a diverse condition marked by hyperandrogenism and
persistent ovulatory failure. During the reproductive age, it is thought to be the most common cause
of irregular menstruation and the most common endocrinological issue affecting women. Up to 25%
of women in their reproductive years may be affected with PCOS, according to predictions. Excess
testosterone is the primary hormonal issue in PCOS patients, and it may be brought on by other
illnesses including obesity and insulin resistance, which are frequently associated with PCOS [1-4].
According to WHO estimates, 116 million women worldwide (3.4%) suffered from PCOS in 2012
[5]. This high prevalence, together with its association with irregular menstruation and ovulation,
infertility, hair loss, and metabolic problems, highlights the substantial financial burden of PCOS
[6]. The main pathophysiological factors of PCOS include insulin resistance, hyperandrogenism,
chronic low-grade inflammation, and hormonal imbalance. These factors hinder folliculogenesis
and raise the risk of associated comorbidities such type Il diabetes and endometrial cancer.
International guidelines state that hyperandrogenism, and anovulation are the three primary criteria
used to diagnose PCOS [7]. Geographical location, nutrition and food, socioeconomic level, and
environmental contaminants are some of the environmental factors that may be influencing the
onset, occurrence, and treatment of PCOS [7,8]. In women with PCOS, adipokines have an impact
on endocrine and metabolic signaling. Numerous adipokines have been shown to modify ovarian
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steroidogenesis locally or to influence the hypothalamic-pituitary-gonadal axis' control. It has been
documented that women with PCOS exhibit dysregulation of adipocyte-secreted adipokines; for
example, their serum levels of leptin are higher and adiponectin is lower. The significance of
adipokines in PCOS has already been confirmed by recent studies employing various omics
techniques, which identified SNPs in adipokines and their receptors as PCOS-susceptibility
markers. Additionally, epigenetic modifications passed down from mother to child that alter
adipokine expression are gaining attention [9,10]. However, levels of circulating adipokines were
the focus of most traditional investigations addressing the role of adipokines in PCOS [11].
Additional research looked at the gene expression of adipokines in PCOS patients' ovaries or their
levels in follicular fluid (FF) [12,13]. To clarify the molecular processes behind adipokine action in
this illness, in vitro investigations were conducted [14]. Additionally, BAT's function in PCOS
pathogenesis and treatment has garnered a lot of interest recently [15]. Therefore, estimating the
levels of specific adipokines and biochemical markers in women with polycystic ovarian syndrome
was the goal of the current study.

Materials & Methods
Study population

This study was conducted in the labs of the Teaching Azadi Hospital between June and the end of
February 2024. For the study, 90 women ranging in age from 15 to 45 gave blood serum samples.
These samples were divided into two groups, which are as follows: Group under control: Thirty
blood samples from healthy women were collected during the follicular phase of the menstrual
cycle. Patient group: 50 PCOS women had blood samples obtained throughout the follicular phase.

Inclusion criteria

Women with PCOS who are married and between the ages of 18 and 30 and do not have cancers of
the pituitaries, adrenal glands, reproductive systems, or urinary tracts.

Exclusion criteria

women with pituitary, and reproductive system malignancies, as well as those using
antihypertensive medications.

Measurements

» Adiponectin: United States Biological Company ELISA kits (My Biosource, USA) were used
to assess adiponectin.

» Leptin: measuring serum leptin levels with the Leptin (sandwich) Enzyme Immunoassay Kit.
This assay is only meant to be used for in vitro diagnosis. This stable phase of ELISA is based
on the sandwich concept.

» Chemerin: The method used in this ELISA kit (No.: SL0438Hu, SunLong Biotech Co.,LTD)
is Sandwich-ELISA. An antibody specific to chemerin has been pre-coated onto the Microelisa
stripplate included in this kit. The manufacturer's protocol is followed when adding standards
or samples to the proper Microelisa stripplate wells and combining them with the particular
antibody.

Statistical analysis

Data was coded and entered into a computer for statistical analysis using the Statistical Package for
Social Science (SPSS) application, version 18. Each data point was arranged according to its
frequency, and correlations between variables were examined using the Chi-square test. A
significant p-value was defined as less than 0.05 [16-17].

Results & Discussion

The high percentage of PCOS was found in 26-35year group that reach to 46.7%. while, the low
percentage of PCOS was found in 15-25year group that reach to 23.3%, The average age of women
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with PCOS was 28.83+4.11 years, as shown in table (1).
Table (1): Number and percentage of women with PCOS and control according to age

Control (n=60) Patients (n=90)

Age (year) No. (%) No. (%)
15-25 18 30.0% 21 23.3%
26-35 26 43.3% 42 46.7%
36-45 16 26.7% 27 30.0%
Total 60 100% 90 100%

In this study, Women aged 26-35 years had higher PCOS total scores, and regression analysis
showed that the total scores were negatively affected by increasing age. These results contradicted
those of [18], who found that the subjects' mean age was 20.4+1.5 years in both groups and that the
two groups' baseline general characteristics were comparable (p>0.05). The findings ran counter to
those of Bronstien et al. [19], who claimed that adolescents accounted for 74% of PCOS cases.
Because girls in Irag may not receive a diagnosis in their early pubertal years, the data showed a
high percentage in the 2635 age group.

Table (2) shows that there is a strong association between obesity and PCOS in women, where it is
noted that the group of women who weighed more than 30 kg/m2 had the highest percentage reached
58.9%, while, the low percentage of PCOS was found in 18-24 kg/m? group that reach to 11.1%.

Table (2): BMI-based numbers and percentages of women with PCOS and control

Control (n=60) Patients (n=90)
BMI (kg/m?) No. %) No. %)
18-24 kg/m? 37 61.7% 10 11.1%
25-30 kg/m? 14 23.3% 27 30.0%
Morke than 30 9 15.0% 53 58.9%
g/m
Total 60 100% 90 100%

Our findings are consistent with those of Azzizetal and Diamondrietal, who found that 30-40% of
PCOS patients were overweight and obese [20, 21]. Additionally, several studies with BMI-matched
PCOS and controls have shown similar results [22,23].

Adiponectin levels in PCOS patients’ serum (2.74+0.19) were significantly (P <0.05) lower than
those of healthy women (6.21+0.33), as indicated in figure (1). Table (3) displays the concentrations
of several adipokines in PCOS patients and healthy people. Figure (2) shows that the concentration
of leptin was significantly (P <0.05) higher in PCOS patients (26.57 + 2.15) than in healthy women
(9.05 + 0.26). Figure (3) shows that the concentration of Chemerin was significantly (P <0.05)
higher in PCOS patients (21.85 + 1.62) than in healthy women (4.84 + 0.52).

Table (3): the concentrations of some adipokines in studied groups

Parameter Groups Control (30) Women (\évcl)t)h PCOS P-Value
Adiponectin (ug/ml) 6.21 +0.33 2.74+ 0.19* 0.001
Leptin (ng/ml) 9.05+0.26 26.57 + 2.15* 0.001
Chemerin (pg/ml) 4.84 +0.52 21.85 + 1.62* 0.001
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Figure (3): chemerin levels in patients and control.

According to the majority of research, PCOS women had significantly lower adiponectin levels than
healthy controls with the same BMI [24]. Adiponectin concentration fluctuates with the degree of
obesity and is not impacted by insulin resistance, according to some research, while other studies
have linked variations in adiponectin levels to insulin resistance and glucose intolerance [25].
Compared to their obese control group, obese PCOS women in this study had considerably higher
leptin levels. According to recent findings, leptin has been linked to PCOS and has provided light
on its function [26]. In line with earlier research, this study showed that serum leptin levels were
higher in PCOS patients than in the non-PCOS control group. According to certain theories, PCOS-
related elevated leptin may disrupt ovarian steroidogenesis and mature oocyte development,
resulting in ovulatory dysfunction and infertility [27, 28]. The outcomes were consistent with recent
studies [29,30], which found that overweight PCOS patients had significantly higher levels of
chemrin than those of normal weight. However, the findings are inconsistent with previous studies
[31], Results suggested that there are no appreciable variations in chemerin levels between PCOS
patients and healthy women. It has been noted that there are other predicting factors for circulating
chemrin besides body mass index. Research has shown that in PCOS, chemrin has a positive
correlation with BMI and triglycerides, while there is also an inverse correlation between chemerin
and HDL [32].

Conclusions

The study concluded that there is a strong association between adipokines levels and polycystic
ovary syndrome in women, and PCOS was also associated with body mass index.



114

American Journal of Biology and Natural Sciences Volume:2 | Number:1 (2025) January

References

1.

10.

11.

12.

13.

14.

15.

Diamanti-Kandarakis E, Christakou C, Marinakis E. Pheno-types and Environmental Factors:
their Influence in PCOS. Curr Pharm Des. 2012 Jan; 18(3): 270-282

Conway G, Dewailly D, Diamanti-Kandarakis E, Esco-bar-Morreale HF, Franks S, Gambineri
A the polycys-tic ovary syndrome: a position statement from the European Society of
Endocrinology. Eur J Endocrinol. 2014 Oct; 171(4): P1-29.

Saadia Z. Follicle Stimulating Hormone (LH: FSH) Ratio in Polycystic Ovary Syndrome
(PCOS) - Obese vs. Non- Obese Women. MED ARCH. 2020; 74(4): 289-293.

Alrawi N. N. R., Ahmed H. S. Elevate some types of adipokines in women with polycystic ovary
syndrome (PCOS). IMGCB. 2024; 1(7): 81-85.

Vidya Bharathi, R.; Swetha, S.; Neerajaa, J.; Varsha Madhavica, J.; Janani, D.M.; Rekha, S.N.;
Ramya, S.; Usha, B. An epidemiological survey: Effect of predisposing factors for PCOS in
Indian urban and rural population. Middle East Fertil. Soc. J. 2017, 22, 313-316.

Motlagh Asghari, K.; Nejadghaderi, S.A.; Alizadeh, M.; Sanaie, S.; Sullman, M.J.M.; Kolahi,
A.-A.; Avery, J.; Safiri, S. Burden of polycystic ovary syndrome in the Middle East and North
Africa region, 1990-2019. Sci. Rep. 2022, 12, 7039.

Merkin, S.S.; Phy, J.L.; Sites, C.K.; Yang, D. Environmental determinants of polycystic ovary
syndrome. Fertil. Steril. 2016, 106, 16-24.

Batra, M.; Bhatnager, R.; Kumar, A.; Suneja, P. Interplay between PCOS and microbiome: The
road less travelled. Am. J. Reprod. Immunol. 2022, 88, e13580.

Echiburq, B.; Milagro, F.; Crisosto, N.; Pérez-Bravo, F.; Flores, C.; Arpon, A.; Salas-Pérez, F.;
Recabarren, S.E.; Sir-Petermann, T.; Maliqueo, M. DNA methylation in promoter regions of
genes involved in the reproductive and metabolic function of children born to women with
PCOS. Epigenetics 2020, 15, 1178-1194.

Pei, C.-Z.; Jin, L.; Baek, K.-H. Pathogenetic analysis of polycystic ovary syndrome from the
perspective of omics. Biomed. Pharmacother. 2021, 142, 112031.

Mehrabani, S.; Arab, A.; Karimi, E.; Nouri, M.; Mansourian, M. Blood Circulating Levels of
Adipokines in Polycystic Ovary Syndrome Patients: A Systematic Review and Meta-analysis.
Reprod. Sci. 2021, 28, 3032-3050.

Kabil Kucur, S.; Kurek Eken, M.; Sanli, 1.; Kutlu, T.; Bilgic, B.E.; Altuntas, S.L.; Cevik, O.;
Ozkaya, E. Predictive value of serum and follicular fluid chemerin concentrations during
assisted reproductive cycles in women with polycystic ovary syndrome. Gynecol. Endocrinol.
2021, 37, 814-818.

Mansoori, A.; Amoochi-Foroushani, G.; Zilaee, M.; Hosseini, S.A.; Azhdari, M. Serum and
follicular fluid chemerin and chemerin mRNA expression in women with polycystic ovary
syndrome: Systematic review and meta-analysis. Endocrinol. Diabetes Metab. 2022, 5, e00307.

Cloix, L.; Reverchon, M.; Cornuau, M.; Froment, P.; Ramé, C.; Costa, C.; Froment, G.;
Lecomte, P.; Chen, W.; Royere, D.; et al. Expression and regulation of INTELECTINL in human
granulosa-lutein cells: Role in IGF-1-induced steroidogenesis through NAMPT. Biol. Reprod.
2014, 91, 50.

Du, L.; Wang, Y.; Li, C.-R.; Chen, L.-J.; Cai, J.-Y.; Xia, Z.-R.; Zeng, W.-T.; Wang, Z.-B.; Chen,
X.-C.; Hu, F.; et al. Rat BAT xenotransplantation recovers the fertility and metabolic health of
PCOS mice. J. Endocrinol. 2021, 248, 249-264.



115

American Journal of Biology and Natural Sciences Volume:2 | Number:1 (2025) January

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Abbood H. A. R., Ahmed H. S. The Potential Role of Alkaloid Extract against Phospholipase
Extracted from Aspergillus Flavus in Male Rats. Journal of Global Pharma Technology. 2019;
11(7): 548-551.

Saleh A. H., Abbood H. A. R. Al-Mustansiriyah Journal of Science Study the Potential Effect
of Rheum Palmatum Root Extract Against the Toxicity of A. fumigatus in Adult Male Rabbits.
Al-Mustansiriyah Journal of Science. 2018; 29(1): 23-28.

Marzouk,T. Nabil, H and Senna, M (2015): Impact of a Lifestyle Modification Program on
Menstrual Irregularity among Overweight or Obese Women with Polycystic Ovarian Syndrome,
Korean J Women Health Nurs. Sep;21(3):161-170.

Bronstein, J., Tawdekar,S ., Liu,Y.,Pawelczak,M., David,R ., and Shah ,B. (2011). Age of Onset
of Polycystic Ovarian Syndrome in Girls May Be Earlier Than Previously Thought. J .Pediatr.
Adolesc. Gynecol.24:15-20.

Azziz R, Woods KS, Reyna R, Key TJ, Knochenhauer ES and YlIdiz BO. (2004) The prevalence
and features of polycystic ovary syndrome in an unselected population. J din EndocrinolMetab;
89: 2745-2749.

Diamanti-KandaraKis E and Papaxastiline AG. (2006) Molecular mechanisms of insulin
resistance in polysystic ovary syndrome. Treads Mol. Med; 12: 324-34.

Ehrmann DA, et al. Insulin secretory defects in polycystic ovary syndrome. Relationship to
insulin sensitivity and family history of non-insulin- dependent diabetes mellitus. J Clin Invest.
1995; 96:520-7.

Ziemke F, Mantzoros CS. Adiponectin in insulin resistance: lessons from translational research.
Am J Clin Nutr. 2010;91(1):258S-261S.

Ramanand SJ, et al. Clinical characteristics of polycystic ovary syndrome in Indian women.
Indian J Endocrinol Meta. 2013;17:1.

Matthews DR., Hosker J P., Rudenski A S., Naylor B A, Treacher D F, Turner R C. Homeostasis
model assessment: insulin resistance and beta-cell function from fasting plasma glucose and
insulin concentrations in man. Diabetologia. . 1985;28:7

Rizk NM, Sharif E. Leptin as Well as Free Leptin Receptor Is Associated With Polycystic Ovary
Syndrome in Young Women. Int J Endocrinol (2015) 2015:927805.

Vazquez MJ, Romero-Ruiz A, Tena-Sempere M. Roles of Leptin in Reproduction, Pregnancy
and Polycystic Ovary Syndrome: Consensus Knowledge and Recent Developments.
Metabolism (2015) 64:79-91.

Vilarifio-Garcia T, Pe” rez-Pé rez A, Santamaria-Lo pez E, Prados N, FernandezSanchez M,
Sanchez-Margalet V. Sam68 Mediates Leptin Signaling and Action in Human Granulosa Cells:
Possible Role in Leptin Resistance in PCOS. Endocr Connect (2020) 9:479-88.

Fahd A. EI-Omda, Ibrahim A. Emara, Doaa M. A., Rawda H. Z. Level of Chemerin and Anti-
Miullerian Hormone in Egyptian Obese Women with Polycystic Ovarian Syndrome. The
Egyptian Journal of Hospital Medicine (January 2018.. 70 (7), Page 1097-1110

Guvenc.Y. Var.A. Goker.A. and Kuscn.N.K.Assessment of serum chemerin,Vaspin and
omentin level in patiens with polycystic ovary Syndrome.Journal of international medical
Research.2016.

Wang L, Zhong Y, Ding Y, et al. Elevated serum chemerin in Chinese women with
hyperandrogenic PCOS. Gynecol Endocrinol.2014; 30: 746-750.

Kort DH, Kostolias A, Sullivan C, et al. Chemerin as a marker of body fat and insulin resistance
in woman with polycystic ovary syndrome. Gynecol Endocrinol 2015; 31: 152—-155.



