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ABSTRACT 

Background and Aim: Polycystic ovary syndrome (PCOS) is a prevalent endocrine disorder affecting reproductive-age 

women, characterized by hyperandrogenism, ovarian dysfunction, and metabolic disturbances. Nesfatin-1, a neuropeptide 

involved in appetite regulation, has been proposed as a potential link between metabolic and reproductive dysfunction. This 

study aimed to investigate the relationship between serum Nesfatin-1 levels, hormonal changes, and anthropometric 

parameters in women with PCOS. 

Methods: A cross-sectional, case-control design was employed, including 60 women diagnosed with PCOS based on the 

Rotterdam criteria and 30 age-matched healthy controls. Anthropometric measurements were recorded, and fasting blood 

samples were collected during the early follicular phase. Luteinizing hormone, follicle-stimulating hormone, estradiol, 

progesterone, testosterone, and Nesfatin-1 were quantified using validated immunoassays. Between-group differences were 

assessed via independent samples t-tests or Mann–Whitney U tests, and correlation analyses were conducted to explore 

potential associations. 

Results: Participants with PCOS demonstrated significantly elevated body mass index, prolonged menstrual cycles, and 

higher levels of luteinizing hormone and testosterone compared with controls, alongside reduced follicle-stimulating 

hormone and estradiol. Serum Nesfatin-1 concentrations were markedly greater in the PCOS group compared to healthy 

participants (580.182 ± 133.691 vs. 266.232 ± 69.0825 pg/mL; p<0.001). Nesfatin-1 showed positive correlations with 

testosterone (R=0.264, p=0.048) and estradiol (R=0.279, p=0.031). 

Conclusion: These findings underscore the role of Nesfatin-1 as a potential biomarker linking metabolic dysregulation and 

reproductive abnormalities in PCOS. The elevated Nesfatin-1 levels may reflect a compensatory neuroendocrine response to 

hyperandrogenemia and insulin resistance. Future longitudinal and mechanistic studies are necessary to elucidate Nesfatin-

1’s pathophysiological significance and evaluate its therapeutic implications in managing PCOS. 
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Biomarker.. 

1. INTRODUCTION 

Polycystic ovary syndrome (PCOS) is a prevalent endocrine disorder in women of reproductive age, marked by 

hyperandrogenism, ovarian dysfunction, and polycystic ovarian morphology 1. Its clinical manifestations, including 

menstrual irregularities, hirsutism, and infertility, often coexist with metabolic abnormalities such as insulin resistance, 

obesity, and dyslipidemia 2. The  etiology of PCOS involves dysregulated signaling within the hypothalamic–pituitary–

ovarian (HPO) axis and disturbances in numerous metabolic pathways 3. Reproductive biomarkers,  
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including luteinizing hormone (LH), follicle-stimulating hormone (FSH), and sex steroids (testosterone and estradiol), are 

pivotal for understanding the pathophysiology of PCOS and are commonly dysregulated in affected individuals 4. 

Recent attention has focused on the roles of appetite-regulating peptides in the pathogenesis of PCOS 5. Nesfatin-1, a peptide 

derived from the nucleobindin-2 (NUCB2) gene, has been identified as an anorexigenic factor that modulates energy intake 

and may influence hypothalamic–pituitary–gonadal (HPG) axis activity 6. The mechanistic underpinnings by which nesfatin-

1 may contribute to the pathophysiology of PCOS extend beyond its well‐recognized anorexigenic and energy‐homeostatic 

roles 7. In addition to its central effects on feeding behavior, nesfatin-1 is increasingly being recognized as an active 

modulator of the hypothalamic pituitary ovarian (HPO) axis 8. Several studies indicate that nesfatin-1 is expressed in key 

brain regions such as the arcuate nucleus and paraventricular nucleus , where it co-localizes with gonadotropin-releasing 

hormone (GnRH) neurons 9-11. Through this colocalization, nesfatin-1 is thought to influence GnRH synthesis and secretion, 

thereby indirectly modulating pituitary release of luteinizing hormone (LH) and follicle-stimulating hormone (FSH), which 

are essential for ovarian follicular development and steroidogenesis 12,13 

At the cellular level, nesfatin-1 is proposed to act via a G protein-coupled receptor (with GPCR12 emerging as a potential 

candidate) that, once activated, triggers intracellular cascades such as the extracellular signal-regulated kinase (ERK1/2) 

pathway and modulates intracellular calcium levels 14. These signaling events are critical not only for the regulation of GnRH 

neuronal activity but also for direct effects on peripheral tissues. For example, in pancreatic beta-cells, nesfatin-1 has been 

shown to enhance glucose-stimulated insulin secretion by promoting calcium influx through voltage-dependent potassium 

(Kv) channels —a mechanism that may contribute to insulin resistance, a common metabolic abnormality in PCOS  10,15. 

Furthermore, emerging evidence suggests that Nesfatin-1 directly influences ovarian function by increasing the expression 

of anti-apoptotic gene bcl-2, stimulating proliferation/differentiation markers, enhancing ovarian steroidogenesis, and 

promoting glucose uptake and metabolism in the ovary 16. It appears that through autocrine and paracrine signaling, nesfatin-

1 can alter the local microenvironment of the ovary potentially impacting both folliculogenesis and the synthesis of sex 

steroids such as estradiol and testosterone 16. Such actions may provide a mechanistic link between the metabolic disturbances 

seen in PCOS and reproductive dysfunction 17. Moreover, regulation of nesfatin-1 expression by sex steroids such as estradiol 

and progesterone further supports its role as a local modulator within reproductive tissues 18. 

Several investigations propose that alterations in Nesfatin-1 expression may serve as a link between disordered metabolic 

status and reproductive dysfunction , studies examining Nesfatin-1 levels in PCOS have produced variable findings 19. While  

Wang, Li, Sun, Song, Zhao and Hu 20 reported significantly higher Nesfatin-1 concentrations in women with PCOS, Wang, 

Ma, Luo, Wang and Han 21 found no pronounced disparity when compared to healthy controls. These discrepancies have 

been attributed to differences in study design, ethnic variation, methodological approaches, and the heterogeneity inherent 

in PCOS phenotypes. 

Given these discrepancies and the potential relevance of Nesfatin-1 to both metabolic and ovarian function, further 

investigation is warranted to clarify its role as a biomarker and its mechanistic influence in PCOS. Therefore, the current 

study aimed to measure serum Nesfatin-1 levels in women with PCOS and compare them to healthy controls, while 

simultaneously examining correlations with reproductive hormones and clinical parameters. By assessing Nesfatin-1 

alongside key reproductive biomarkers, this research seeks to offer  insights into the interplay between neuroendocrine 

regulation and the pathophysiology of PCOS. 

2. MATERIALS AND METHODS 

Study Design and Ethical Considerations 

Participant Recruitment and Selection 
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Clinical Assessment and Anthropometry 

Sample Collection and Processing 

Biochemical Measurements  

Nesfatin-1 Measurement 

Statistical Analysis 

3. RESULTS 
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Table 1. Comparison of Baseline Demographic and Clinical Characteristics Between Control and PCOS Groupsa 

Table2. Comparison of Key Reproductive Hormone Levels Between Control and PCOS Groupsa 
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Table 3. Serum Nesfatin-1 Levels in Control vs. PCOS Groupsa 

Nesfatin-1(pg/ml) 

Fig.1  Correlation relationship between between Nesfatin-1(pg/ml) and Testosterone(ng/ml). 

 

Fig.2 Correlation relationship betweenNesfatin-1(pg/ml)  and Estradiol(pg/ml)

4. DISCUSSION 
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5. CONCLUSION 



Zainab ghazi Mohammed, Hassan Ali Farman 
 

pg. 15 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 5s 

 

The present findings highlight the heightened Nesfatin-1 concentrations in women with PCOS and their significant 

associations with androgenic and estrogenic imbalances. This interplay underscores Nesfatin-1’s potential role as a biomarker 

bridging metabolic and reproductive dysfunctions. By delineating these neuroendocrine interactions, our results contribute 

valuable insight into the multifactorial nature of PCOS. Nonetheless, longitudinal and mechanistic investigations are 

warranted to establish causal links and potential therapeutic implications. Such work may ultimately refine diagnostic 

precision and enhance management strategies for PCOS. 
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