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Abstract 

So this investigation was aimed to estimate concentrations of Leptin, adiponectin and some parameters in women with 
polycystic ovaries syndrome. From June to the end of February 2024, this investigation was carried out in the Teaching 
Azadi Hospital's laboratories. Eighty married women between the ages of 18-30 year provided blood serum samples 
for the study. Two groups were established from these samples, which are as follows: Control group: During the 
follicular phase of the menstrual cycle, thirty blood samples from healthy women were taken.  Patient group: During the 
follicular phase, 50 PCOS women had their blood samples taken. The results showed that LH concentration in serum of 
PCOS patients (8.74± 0.62) demonstrated significant (P <0.05) increase compared with healthy women (6.14± 0.37). 
The concentration of FSH demonstrated significant (P <0.05) reduced in PCOS patients (3.64 ± 1.08) compared with 
healthy women (8.29 ± 0.41). testosterone concentration in serum of PCOS patients (0.78± 0.39) demonstrated 
significant (P <0.05) increase compared with healthy women (0.36± 0.11). The concentration of IGF-1R demonstrated 
significant (P <0.05) elevated in PCOS patients (29.02 ± 5.67) compared with healthy women (17.42 ± 2.85). Adiponectin 
concentration in serum of PCOS patients (2.26± 0.19) demonstrated significant (P <0.05) reduced compared with 
healthy women (5.18 ± 0.24). the concentration of Leptin demonstrated significant (P <0.05) increase in PCOS patients 
(29.15 ± 3.47) compared with healthy women (8.27 ± 0.81). Significantly lower levels of adiponectin and higher levels 
of leptin and IGF-1R are linked to PCOS. These results call for additional research on the roles played by leptin, IGF-1R, 
and adiponectin in the pathophysiology of PCOS. 
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1. Introduction

Polycystic ovarian syndrome, or PCOS, is one of the most common endocrine system disorders affecting women who 
are of reproductive age [1]. Polycystic ovarian syndrome is a prevalent, mysterious, and intricate illness. It affects up to 
1 in 5 women in reproductive age and is the most frequent endocrinopathy [2-3]. Hyperandrogenism, persistent 
anovulation, and several tiny subscapular cystic follicles in the ovary as detected by ultrasonography are the hallmarks 
of PCOS [4]. The general population's prevalence of PCOS among women of reproductive age has been estimated to be 
between 4% and 12% [5-6]. However, little is known about the prevalence and characteristics of PCOS-affected women 
in larger, ethnically diverse populations and in usual care settings. It appears that PCOS prevalence is higher (between 
37% and 90%) among women who have irregular menstruation and is also higher in the presence of specific diseases 
[7]. An intricate, vital, and extremely active metabolic and endocrine organ is adipose tissue. that secretes a range of 
hormones and cytokines known as adipokines, including adiponectin and leptin [8]. Obesity is common in PCOS-affected 
women, and it leads to abnormalities in adipocyte levels, including adiponectin. It is postulated that the endocrine and 
metabolic abnormalities observed in women with PCOS may potentially be related to the changed levels of adiponectin. 
Nonetheless, a crucial connection exists between PCOS and the associated endocrine and metabolic issues because of 
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the changed adiponectin levels. Adiponectin levels may be impacted by therapeutic treatments and weight loss [9–10]. 
The hormone leptin, which is produced by fat cells, controls glucose homeostasis and encourages a switch from 
carbohydrate to fat oxidation [11]. However, a number of endocrine and metabolic disorders can result from aberrant 
leptin levels. Leptin's significance in endocrine and metabolic diseases associated with PCOS has gradually come to light. 
For instance, accumulating data suggests that leptin levels in the blood rise gradually in obese individuals, decreasing 
leptin receptor sensitivity and raising leptin resistance [12]. Fertility and follicular development may be impacted by 
elevated leptin levels [13–14]. so this investigation was aimed to estimate concentrations of Leptin, adiponectin and 
some parameters in women with polycystic ovaries syndrome. 

2. Materials and Methods 

2.1. Study population  

From June to the end of February 2024, this investigation was carried out in the Teaching Azadi Hospital's laboratories. 
Eighty married women between the ages of 18-30 year provided blood serum samples for the study. Two groups were 
established from these samples, which are as follows: Control group: During the follicular phase of the menstrual cycle, 
thirty blood samples from healthy women were taken.  Patient group: During the follicular phase, 50 PCOS women had 
their blood samples taken.  

2.2. Inclusion criteria  

Married women with PCOS who are between the ages of 18 and 30 who do not have malignancies in their reproductive 
systems, urinary tracts, adrenal glands, or pituitaries.  

2.3. Exclusion criteria 

Women on antihypertensive drugs, as well as those with cancers of the pituitary, adrenal, or reproductive systems. 

2.3.1. Measurements  

 Human Luteinizing Hormone (LH): LH ELISA Kit (SUNLONG, China) assays LH concentration in human serum 
and plasma using Sandwich-ELISA. 

 Follicle-stimulating hormone (FSH): FAH ELISA Kit (SUNLONG, China) assays FAH concentration in human 
serum and plasma using Sandwich-ELISA. 

 Testosterone (T): FT ELISA Kit (SUNLONG, China) assays testosterone concentration in human serum and 
plasma using Sandwich-ELISA. 

 Human Insulin-like growth factors 1 receptor (IGF-1R): IGF-1R ELISA Kit (SUNLONG, China) assays IGF-1R 
concentration in human serum and plasma using Sandwich-ELISA. 

 Adiponectin: Adiponectin was measured using ELISA kits from United States Biological Company (My 
biosource, USA). 

 Leptin: using the Leptin (sandwich) Enzyme Immunoassay Kit to measure serum leptin levels. The sole 
intended application for this assay is in vitro diagnostics. The sandwich principle serves as the foundation for 
this solid phase enzyme-linked immunosorbent test (ELISA). 

2.4. Statistical analysis  

Version 18 of the SPSS application (Statistical Package for Social Science) was used to code and enter the data onto a 
computer for statistical analysis. Every data point was organized based on frequency, and the Chi-square test was used 
to examine correlations between variables. A p-value of less than 0.05 was deemed significant [15]. 

3. Results and Discussion  

3.1. LH and FSH 

Table (1) show the concentrations of LH and FSH in PCOS patients and healthy subjects, where LH concentration in 
serum of PCOS patients (8.74± 0.62) demonstrated significant (P <0.05) increase compared with healthy women (6.14± 
0.37). The concentration of FSH demonstrated significant (P <0.05) reduced in PCOS patients (3.64 ± 1.08) compared 
with healthy women (8.29 ± 0.41). 
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Table 1 The levels of LH and FSH in studied groups 

Groups             

Parameter 

Healthy women (30) PCOS women (50) P-Value 

LH (IU/ml) 6.14± 0.37 8.74± 0.62* 0.001 

FSH (IU/ml) 8.29 ± 0.41 3.64 ± 1.08* 0.001 

 

Our findings supported earlier research showing elevated LH concentrations in PCOS patients [16–17], while FSH levels 
in PCOS patients were significantly lower than in healthy controls, and there was a significantly negative correlation 
between PCOS patients' FSH levels and testosterone levels, according to studies, hyperinsulinemia may have an impact 
on the hypothalamic-pituitary system, leading to an increase in LH either by increasing the frequency at which GnRH 
pulses [18], increasing the pituitary gland's sensitivity to GnRH hormone, or stimulating the gland more because of a 
malfunctioning feedback mechanism between the pituitary gland and ovarian steroids [19]. and hyperandrogenism 
resulted in abnormal gonadotrophin secretion with relatively high levels of LH to FSH, which stopped the growth and 
development of the follicles and the production of androgen. The excess androgen then converted to excess estrogen-
producing terminal tissue in the ovaries, causing abnormal steroid production, which in turn continued the abnormal 
gonadotrophin secretion [20]. Furthermore, compared to controls, women with PCOS had a significantly higher mean 
serum level of LH, as indicated by table (1). This outcome was consistent with a research by Lavanya et al. [21] that 
found that only 17–18% of PCOS patients had high LH concentrations. 

3.2. Testosterone and IGF-1R 

 Table (2) show the concentrations of testosterone and IGF-1R in PCOS patients and healthy subjects, where 
testosterone concentration in serum of PCOS patients (0.78± 0.39) demonstrated significant (P <0.05) increase 
compared with healthy women (0.36± 0.11), . The concentration of IGF-1R demonstrated significant (P <0.05) elevated 
in PCOS patients (29.02 ± 5.67) compared with healthy women (17.42 ± 2.85),  

 Table 2 The levels of testosterone and IGF-1R in studied groups 

                    Groups  

Parameter 

Healthy women (30) PCOS women (50) P-Value 

Testosterone (ng/ml) 0.36± 0.11 0.78± 0.39* 0.001 

IGF-1R (µg/L) 17.42 ± 2.85 29.02 ± 5.67* 0.001 

 

The mean serum testosterone level was substantially (P<0.05) greater in PCOS-affected women than in the control 
group. PCOS-afflicted women frequently do not ovulate, have irregular periods, and have high levels of total and 
bioavailable testosterone. They also have acne and excessive facial hair development. This is a fairly prevalent ailment 
that is frequently linked to insulin resistance and obesity. Cortisol secretion is slightly higher in PCOS. The quality of life 
for women with PCOS may be negatively impacted by all of these anomalies and may have a predictive effect on society 
[22–23]. In PCOS, IGF-I was significantly (P <0.05) higher than in the control group. These findings are in line with 
research by Kebapcilar et al. [24], which discovered that PCOS patients had significantly higher IGF-I levels than 
controls. Serum IGF-1 levels in PCOS patients were found to be higher than in normal, healthy women, according to 
Kebapcilar et al. [25], but Silfen et al. [26] found no discernible differences between the two groups. As of yet, conclusive 
findings on the quantity and function of IGF-1 in PCOS patients have not been made. 

3.3. Adiponectin and Leptin 

Table (3) show the concentrations of adiponectin and leptin in PCOS patients and healthy subjects, where Adiponectin 
concentration in serum of PCOS patients (2.26± 0.19) demonstrated significant (P <0.05) reduced compared with 
healthy women (5.18 ± 0.24), the concentration of Leptin demonstrated significant (P <0.05) increase in PCOS patients 
(29.15 ± 3.47) compared with healthy women (8.27 ± 0.81),  
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Table 3 The concentrations of Adiponectin and Leptin in studied groups 

                       Groups  

Parameter 

Control (30) Women with PCOS (50) P-Value 

Adiponectin (µg/ml) 5.18 ± 0.24 2.26± 0.19* 0.001 

Leptin (ng/ml) 8.27 ± 0.81 29.15 ± 3.47* 0.001 

In the current investigation, serum adiponectin levels were considerably lower in women with polycystic ovarian 
syndrome than in healthy females. Several studies have also evaluated the relationship between adiponectin and PCOS. 
Adiponectin levels in PCOS women are significantly lower than in BMI-matched healthy controls, according to the 
majority of studies [27]. PCOS women in this study had BMIs significantly higher than controls and were overweight. 
The reason why women with PCOS have lower levels of adiponectin has been the subject of various theories. 
Adiponectin concentration fluctuates with the degree of obesity and is unaffected by insulin resistance, according to 
some studies, while other studies indicate that variations in adiponectin levels are caused by insulin resistance and 
glucose intolerance [28]. The lower expression of adiponectin mRNA in both subcutaneous and visceral fat tissue was 
shown to be consistent with the lower levels of circulating adiponectin found in women with PCOS. An analysis of the 
adipose tissue in women with PCOS suggests that the increased adiposity, as shown by a higher BMI in the current study, 
may be the reason for the lower adiponectin levels observed in them. In contrast to controls, young, non-obese PCOS 
patients had greater levels of adiponectin, according to Arikan et al. [29]. Leptin's role has been clarified by recent 
reports, which also show that it may be related to PCOS [30]. In line with earlier research, this study found that serum 
leptin levels were higher in PCOS patients as compared to the non-PCOS control group. High levels of leptin in PCOS 
have been linked to ovulatory dysfunction and infertility by interfering with the formation of the mature oocyte and 
ovarian steroidogenesis [31-32]. Furthermore, a vicious cycle of PCOS may be created by the interaction of 
hyperleptinemia with hyperandrogenemia and chronic low-grade inflammation [33]. Taken together, these results 
suggest that leptin may be involved in the onset and progression of PCOS. 

4. Conclusions  

The concentrations of serum LH, FSH, testosterone, IGF-1R, Adiponectin, and leptin in PCOS are highlighted in this study. 
Measuring the levels of leptin, adiponectin, and IGF-1R may be useful in clinical settings for forecasting PCOS and its 
long-term consequences. Further research is warranted as it is unclear how IGF-1R, Adiponectin, and Leptin may 
interact with insulin and androgens in the pathophysiology of PCOS. 

Compliance with ethical  

Statement of informed consent 

Informed consent was obtained from all individual participants included in the study. 
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