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ABSTRACT 

Polycystic ovary syndrome (PCOS) is a complex endocrine–metabolic disorder defined by clinical and/or biochemical 

hyperandrogenism and ovulatory dysfunction and accompanied by chronic low-grade inflammation and altered 

adipokine and cytokine profiles. This study assessed interleukin-6 (IL-6) gene expression and its relationship with 

adipokines (adiponectin, leptin, ghrelin and resistin) and reproductive hormones (FSH, LH and prolactin) in women 

with PCOS compared with healthy controls. A case–control study was conducted from September 2025 to May 2026 at 

Al-Zahraa Teaching Hospital, Wasit, Iraq, and included 247 women (127 with PCOS and 120 controls). Venous blood 

(5 mL) was collected from each participant for biochemical, hormonal and molecular analyses; hormones were 

measured on Cobas analysers, adipokines by ELISA and IL-6 expression by RT-qPCR. Most patients were aged 26–35 

years (53.5%) and had a BMI of 25–30 kg/mZ (56.7%). FSH was significantly lower in PCOS patients than in controls 

(5.04 ± 0.49 vs 7.52 ± 0.61 IU/L, p < 0.001), whereas LH was higher (8.72 ± 0.91 vs 5.95 ± 0.37 IU/L, p < 0.001), 

giving an increased LH/FSH ratio (1.73 vs 0.79); prolactin did not differ (7.85 ± 1.15 vs 7.29 ± 1.63 ng/mL, p = 0.12). 

Adiponectin (4.73 ± 1.25 vs 9.17 ± 1.16 ng/mL) and ghrelin (217.41 ± 28.35 vs 649.82 ± 42.05 pg/mL) were 

significantly decreased, while leptin (531.28 ± 39.51 vs 107.6 ± 13.82 pg/mL) and resistin (2.16 ± 0.34 vs 0.17 ± 0.08 

ng/mL) were markedly increased in PCOS (all p < 0.001). IL-6 gene expression was significantly upregulated in PCOS 

(3.38-fold vs 1.70-fold in controls, p = 0.001). In ROC analysis leptin had the highest diagnostic accuracy (AUC = 

0.94), followed by resistin (0.93), adiponectin (0.92), the LH/FSH ratio (0.91) and IL-6 (0.89), whereas prolactin 

performed poorly (AUC = 0.56). These findings illustrate the central role of inflammatory, metabolic and endocrine 

biomarkers in the pathophysiology and diagnosis of PCOS, with leptin, resistin and IL-6 showing the best diagnostic 

capacity. 
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1- INTRODUCTION 

Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders of women of reproductive 

age and is characterised by hyperandrogenism, ovulatory dysfunction and polycystic ovarian morphology [1,2]. 

It is frequently associated with obesity, insulin resistance and infertility, and with an increased risk of metabolic 

and cardiovascular complications. Because PCOS is multifactorial, involving genetic, endocrine, metabolic and 

environmental influences [3], the causative and pathophysiological mechanisms of the syndrome remain 

incompletely understood despite extensive research. 

Chronic low-grade inflammation has recently been identified as an important contributor to the 

pathophysiology of PCOS. Increased levels of inflammatory mediators such as C-reactive protein, tumour 

necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6) have been reported in women with PCOS and may 

participate in the development of insulin resistance, ovarian dysfunction and metabolic abnormalities. A 

systematic review and 
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meta-analysis concluded that inflammation plays a key role in the pathophysiology of PCOS and may affect 

reproductive and metabolic outcomes [3,4], and a recent meta-analysis found higher circulating IL-6 levels in 

women with PCOS than in healthy subjects [5], further suggesting that IL-6 is a salient inflammatory biomarker 

of this condition. 

IL-6 is a pleiotropic cytokine involved in immune modulation, inflammation, cellular signalling and the 

maintenance of metabolic homeostasis. Alterations in IL-6-related signalling pathways may influence follicular 

growth and turnover, steroidogenesis and ovulation. Polymorphisms in inflammatory cytokine genes, including 

IL-6, are also significantly associated with susceptibility to PCOS in genetic studies, indicating that dysregulation 

of inflammatory pathways contributes to disease aetiology [6,7]. In addition, a recent study in Iraqi women 

showed that IL-6 gene expression was significantly higher in PCOS patients and correlated positively with 

several biochemical abnormalities, reinforcing the clinical relevance of this cytokine in specific populations [7]. 

Besides inflammation, adipose tissue dysfunction has emerged as a key player in the pathophysiology of PCOS. 

Adipose tissue, once regarded as a passive energy reservoir, is now recognised as an active endocrine organ that 

secretes numerous bioactive molecules, termed adipokines, which regulate energy metabolism, insulin sensitivity, 

the inflammatory response and reproductive function [8]. Growing evidence indicates that adipose tissue 

dysfunction plays a major role in the metabolic derangements seen in women with PCOS [9]. Among the 

adipokines, adiponectin, leptin, ghrelin and resistin have attracted particular interest because of their roles in 

metabolic and reproductive control. Adiponectin is an anti-inflammatory, insulin-sensitising adipokine that is 

usually decreased in women with PCOS, whereas leptin and resistin are often increased and closely linked to 

obesity, insulin resistance and reproductive dysfunction [10,11]. Because of their close correlation with disease 

severity and metabolic status, adipokines have been proposed as potential biomarkers for the diagnosis and 

monitoring of PCOS [11]. Recent studies have also shed light on the intricate dialogue between adipokines and 

ovarian function: altered ovarian expression of adipokines has been associated with characteristic features of 

PCOS, including follicular growth arrest, ovulatory dysfunction and abnormal steroid hormone production [12]. 

Moreover, dysregulation of intracellular signalling pathways, such as the PI3K–AKT pathway, in response to 

inflammatory and metabolic factors may mediate reproductive dysfunction and affect ovarian function and 

reproductive outcomes [13]. 

Given the rising need for well-defined and reproducible biomarkers for the diagnosis and management of PCOS, 

several recent systematic reviews have emphasised the value of a holistic approach that combines inflammatory, 

metabolic and endocrine biomarkers for accurate disease characterisation and clinical management [14]. 

Nevertheless, few studies have examined the relationship between IL-6 gene expression, circulating adipokines 

and reproductive hormones in women with PCOS. The present study was therefore designed to analyse the 

associations among IL-6 gene expression, adiponectin, leptin, ghrelin, resistin, FSH, LH and prolactin in Iraqi 

women with PCOS, in order to improve understanding of the inflammatory–metabolic–endocrine interactions 

underlying the pathogenesis of the syndrome. 

2- MATERIALS AND METHODS 

2.1. Study design and sample collection 

This case–control study was conducted between September 2025 and May 2026. A total of 247 women were 

enrolled: 127 women diagnosed with PCOS and 120 apparently healthy women who served as the control group. 

Participants were recruited from Al-Zahraa Teaching Hospital in Wasit, Iraq. A venous blood sample (about 5 

mL) was collected aseptically from each subject. A portion of the sample was reserved for molecular analysis: for 

gene expression by RT-qPCR, 250 µL of whole blood was mixed with 750 µL of TRIzol reagent and stored at 

−20 °C until RNA extraction and determination of IL-6 gene expression. The remainder of the blood was placed 

in gel tubes and left to clot for 10–30 min at room temperature, and serum was then separated by centrifugation at 
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3000 rpm for 5 min. The serum was used to measure adiponectin, leptin, ghrelin, resistin, follicle-stimulating 

hormone (FSH), luteinising hormone (LH), prolactin and other required biochemical parameters. 

2.1.1. Inclusion criteria 

Women aged 18–45 years diagnosed with PCOS according to the Rotterdam criteria (2003) were included. The 

diagnosis was confirmed by the presence of at least two of the following: oligo- or anovulation, clinical and/or 

biochemical hyperandrogenism, and polycystic ovarian morphology on ultrasonography, after exclusion of other 

related endocrine disorders. 

2.2. Biochemical and hormonal measurements 

Anthropometric measurements (including body mass index, BMI) and clinical parameters were recorded for the 

PCOS patients and the healthy control women. Serum FSH, LH and prolactin were measured on Cobas e411 and 

Cobas Integra 400 Plus automated analysers in the hospital laboratory. Serum adipokines (adiponectin, leptin, 

ghrelin and resistin) were quantified using commercial ELISA kits (SunLong Biotech Co., Ltd, China) according 

to the manufacturer's instructions. 

2.3. Quantitative real-time PCR (RT-qPCR) 

Total RNA was extracted from peripheral blood according to the manufacturer's protocol (GENzol™ TriRNA 

Pure Kit, Promega, USA). The concentration and purity of the extracted RNA were measured with a NanoDrop 

spectrophotometer, and A260/A280 ratios ranged from 1.9 to 2.1. RNA integrity was further verified by 1% 

agarose gel electrophoresis, as indicated by clear and distinct 28S and 18S rRNA bands. Complementary DNA 

(cDNA) was synthesised from 1 µg of total RNA using the AccuPower® RocketScript™ PreMix Kit (Bioneer, 

Korea) according to the manufacturer's instructions. qRT-PCR was performed in 20 µL reactions of Luna 

Universal qPCR Master Mix (NEB) containing 10 µL of master mix, 0.5 µL of each primer (100 pmol/µL; Table 

1), 3 µL of cDNA and 6 µL of RNase-free water. Amplification followed a standard cycling protocol: initial 

denaturation at 95 °C for 10 min, followed by 40 cycles of denaturation at 95 °C for 15 s, annealing at 60 °C for 

60 s and extension at 72 °C for 15 s. A five-point serial-dilution standard curve was generated for each gene (IL-6 

and β-actin); amplification efficiencies were within 90–110% and correlation coefficients (RZ) were greater than 

0.99. Relative IL-6 expression was calculated by the 2⁻ΔΔCt method with β-actin as the housekeeping gene. All 

samples were run in triplicate. To exclude contamination and genomic DNA amplification, no-template controls 

(NTC) and no-reverse-transcription controls (no-RT) were included in every run, and no amplification was 

detected in these controls. 

Table (1) Primer sequences used for RT-qPCR analysis 
 

Gene 
Primer Sequence (5′ → 3′) Amplicon size (bp) Ref. 

IL-6 Forward AATTCGGTACATCCTCGACGG 192 (7) 

IL-6 Reverse TTGGAAGGTTCAGGTTGTTTTCT 192 (7) 

β-actin Forward GGGCGGCACCACCATGTACC 90 (7) 

β-actin Reverse GACGATGGAGGGGCCCGACT 90 (7) 

IL-6: interleukin-6; β-actin was used as the housekeeping (reference) gene. 

 

2.4. Statistical analysis 

All statistical analyses were carried out in R software (R Foundation for Statistical Computing, Vienna, Austria), 

and graphs were drawn in GraphPad Prism. The normality of continuous variables was tested with the Shapiro–

Wilk test. Data are expressed as mean ± standard deviation (SD) for normally distributed variables and as median 

(interquartile range) for non-normally distributed variables, and comparisons between the PCOS and control 

groups were performed with the appropriate parametric or non-parametric tests. Receiver operating characteristic 

(ROC) curve analysis was performed in R to assess the diagnostic performance of IL-6 gene expression and the 
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other studied biomarkers in discriminating PCOS patients from healthy controls; the area under the curve (AUC), 

sensitivity, specificity and optimal cut-off values were determined. A p-value < 0.05 was considered statistically 

significant [15,16]. 

3- RESULTS 

3.1. Age and BMI distribution of PCOS patients 

The age and BMI distributions of the 127 women with PCOS are presented in Table 2. The majority of patients 

were aged 26–35 years (68 patients, 53.5%), followed by 15–25 years (31 patients, 24.4%), while the lowest 

proportion was in the 36–45 years group (28 patients, 22.1%). Regarding BMI, most patients were in the 25–30 

kg/mZ group (72 patients, 56.7%), followed by 31–35 kg/mZ (41 patients, 32.3%), whereas the smallest proportion 

had a normal BMI of 18.5–24 kg/mZ (14 patients, 11.0%). 

Table (2) Age and BMI distribution of PCOS patients (n = 127) 

 

Variable 
Group No. of patients (n) Percentage (%) 

Age (years) 15–25 31 24.4 
 26–35 68 53.5 
 36–45 28 22.1 

BMI (kg/mZ) 18.5–24 14 11.0 
 25–30 72 56.7 
 31–35 41 32.3 

Total  127 100 

BMI: body mass index. 

 

3.2. Reproductive hormones 

Serum FSH was significantly lower in women with PCOS (5.04 ± 0.49 IU/L) than in the control group (7.52 ± 

0.61 IU/L; p < 0.001). In contrast, LH was significantly higher in the PCOS group (8.72 ± 0.91 IU/L) than in 

healthy controls (5.95 ± 0.37 IU/L; p < 0.001), indicating a clear endocrine imbalance. Consequently, the 

LH/FSH ratio was markedly increased in PCOS patients (1.73) compared with controls (0.79). Prolactin did not 

differ significantly between the two groups (7.85 ± 1.15 ng/mL in PCOS patients vs 7.29 ± 1.63 ng/mL in 

controls; p = 0.12) (Table 3). 

Table (3) Serum reproductive hormone levels and LH/FSH ratio in the PCOS and control groups 

 

Parameter 
Control (n = 120) PCOS (n = 127) p-value 

FSH (IU/L) 7.52 ± 0.61 5.04 ± 0.49 < 0.001 

LH (IU/L) 5.95 ± 0.37 8.72 ± 0.91 < 0.001 

Prolactin (ng/mL) 7.29 ± 1.63 7.85 ± 1.15 0.12 
LH/FSH ratio 0.79 1.73 — 

Data are presented as mean ± SD. FSH: follicle-stimulating hormone; LH: luteinising hormone. 

 

3.3. Serum adipokines 

Serum adipokine levels differed significantly (p < 0.001) between women with PCOS and healthy controls (Table 

4). Fasting adiponectin was significantly lower in women with PCOS (4.73 ± 1.25 ng/mL) than in controls (9.17 

± 1.16 ng/mL), and ghrelin was likewise significantly decreased in the PCOS group (217.41 ± 28.35 pg/mL) 

compared with healthy women (649.82 ± 42.05 pg/mL). Conversely, serum leptin was significantly higher in 

PCOS patients (531.28 ± 39.51 pg/mL) than in controls (107.6 ± 13.82 pg/mL), and resistin was significantly 

elevated in PCOS patients (2.16 ± 0.34 ng/mL) relative to controls (0.17 ± 0.08 ng/mL). 
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Table (4) Serum adipokine levels in the PCOS and control groups 
 

Parameter 
Control (n = 120) PCOS (n = 127) p-value 

Adiponectin (ng/mL) 9.17 ± 1.16 4.73 ± 1.25 < 0.001 

Leptin (pg/mL) 107.6 ± 13.82 531.28 ± 39.51 < 0.001 

Ghrelin (pg/mL) 649.82 ± 42.05 217.41 ± 28.35 < 0.001 
Resistin (ng/mL) 0.17 ± 0.08 2.16 ± 0.34 < 0.001 

Data are presented as mean ± SD. 

 

3.4. IL-6 gene expression 

Expression analysis of the IL-6 gene revealed significant upregulation in women with PCOS compared with 

healthy controls. The mean fold change of IL-6 expression was 1.70 in the control group, whereas a marked 

increase was observed in the PCOS group, with a mean fold change of 3.38 (p = 0.001). Representative qRT-PCR 

data are shown in Table 5, and representative amplification curves are shown in Figure 1. 

Table (5) Representative IL-6 qRT-PCR data (ΔCt, ΔΔCt and fold change) in control and PCOS samples 
 

Group 
IL-6 Ct β-actin Ct ΔCt ΔΔCt 

Fold change 

(2⁻ΔΔCt) 
Mean fold 

change 
p-value 

Control 31.7 26.2 5.5 −0.2 1.15 1.70 0.001 

Control 30.1 25.5 4.6 −1.1 2.14   

Control 30.2 26.1 4.1 −1.6 3.03   

Control 31.8 25.1 6.7 1.0 0.50   

PCOS 29.1 24.2 4.9 −0.8 1.74 3.38  

PCOS 29.1 26.5 2.6 −3.1 8.57   

PCOS 30.3 25.2 5.1 −0.6 1.52   

PCOS 30.4 24.4 6.0 0.3 0.81   

PCOS 29.4 26.6 2.8 −2.9 7.46   

PCOS 31.2 24.9 6.3 0.6 0.66   

PCOS 28.7 25.5 3.2 −2.5 5.66   

PCOS 30.1 25.2 4.9 −0.8 1.74   

PCOS 29.4 24.9 4.5 −1.2 2.30   

Ct: threshold cycle; ΔCt = Ct(IL-6) − Ct(β-actin); ΔΔCt = ΔCt(sample) − mean ΔCt(control); fold change = 2⁻ΔΔCt. The p-value refers to 

the comparison of IL-6 expression between the PCOS and control groups. 

 

 
Figure (1): Representative real-time PCR amplification curves (fluorescence versus cycle number) of IL-6 

in control and PCOS samples. 

3.5. ROC curve analysis 

ROC curve analysis was performed to assess the diagnostic performance of each studied biomarker in 

differentiating women with PCOS from healthy controls (Table 6, Figure 2). Leptin showed the best 
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discrimination (AUC 0.94, 95% CI 0.90–0.98), and resistin (AUC 0.93, 95% CI 0.88–0.97) and adiponectin 

(AUC 0.92, 95% CI 0.87–0.96) were also highly accurate. The LH/FSH ratio likewise discriminated well (AUC 

0.91, 95% CI 0.86–0.96). Among the inflammatory markers, IL-6 gene expression achieved an AUC of 0.89 

(95% CI 0.83–0.94); at a cut-off of 2.45-fold expression it yielded 82.5% sensitivity and 84.3% specificity. The 

gonadotropins also showed moderate-to-strong performance, with AUCs of 0.87 (95% CI 0.81–0.93) for LH and 

0.85 (95% CI 0.78–0.91) for FSH. By contrast, prolactin had an AUC of 0.56 (95% CI 0.48–0.64) with 55.0% 

sensitivity and 54.0% specificity. 

Table (6) ROC curve analysis of the studied biomarkers for discrimination of PCOS 
 

Marker 
AUC (95% CI) Cut-off value 

Sensitivity 

(%) 

Specificity 

(%) 

Youden 

index 
p-value 

IL-6 gene expression 0.89 (0.83–0.94) 2.45-fold 82.5 84.3 0.67 0.001 

FSH 0.85 (0.78–0.91) 6.20 IU/L 79.2 80.5 0.60 0.001 

LH 0.87 (0.81–0.93) 7.10 IU/L 81.0 82.0 0.63 0.001 

LH/FSH ratio 0.91 (0.86–0.96) 1.25 85.6 86.4 0.72 0.001 

Adiponectin 0.92 (0.87–0.96) 6.10 ng/mL 86.8 88.0 0.75 0.001 

Leptin 0.94 (0.90–0.98) 280 pg/mL 89.5 90.2 0.80 0.001 

Ghrelin 0.90 (0.85–0.95) 420 pg/mL 84.0 85.7 0.70 0.001 

Resistin 0.93 (0.88–0.97) 0.95 ng/mL 88.2 89.6 0.78 0.001 

Prolactin 0.56 (0.48–0.64) 7.6 ng/mL 55.0 54.0 0.09 0.12 

AUC: area under the curve; CI: confidence interval; FSH: follicle-stimulating hormone; LH: luteinising hormone; ROC: receiver operating 

characteristic. 

 

 

 
Figure (2): ROC curves of the studied biomarkers for discrimination of PCOS patients from healthy 

controls. 

4- DISCUSSION 

In the present study the largest proportion of women with PCOS was in the 26–35 years age group (53.5%), with 

lower frequencies in the 15–25 years (24.4%) and 36–45 years (22.1%) groups. This distribution accords with the 

long-established epidemiology of PCOS, in which the diagnosis is most commonly made during the reproductive 

years. It complements the findings of Alsaadi and Mohamad [17], who reported that hyperandrogenism, a clinical 

manifestation of PCOS, is most prevalent among women in their peak reproductive years. The pattern may also 

reflect better clinical recognition of the syndrome during evaluation for infertility or hormonal disturbances in this 

period. 
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Regarding BMI, most patients were overweight (25–30 kg/mZ, 56.7%) or obese (31–35 kg/mZ, 32.3%), and only 

11.0% had a normal BMI. These findings reinforce the strong association between overweight/obesity and PCOS 

that is well established in the literature. Yildiz et al. [18] showed that a higher BMI strongly increases the risk of 

developing PCOS by increasing the degree of insulin resistance and hyperandrogenism, and Akshaya and 

Bhattacharya [19] demonstrated that obese PCOS patients have more severe metabolic and endocrine 

derangements than their lean counterparts, consistent with the high proportion of overweight patients in the 

present series. Adiposity therefore appears to be central to the pathophysiology and clinical phenotype of PCOS. 

With respect to reproductive hormones, FSH was significantly lower in PCOS patients than in controls (5.04 ± 

0.49 vs 7.52 ± 0.61 IU/L, p < 0.001), whereas LH was significantly higher (8.72 ± 0.91 vs 5.95 ± 0.37 IU/L, p < 

0.001), and the LH/FSH ratio was correspondingly increased (1.73 vs 0.79), consistent with the classical 

endocrine dysfunction of PCOS. These results agree with those of Le et al. [20], who reported that a high 

LH/FSH ratio is a cardinal diagnostic characteristic of PCOS and reflects dysregulation of the hypothalamic–

pituitary–ovarian axis. Similarly, Naeem et al. [21] found marked hormonal dysregulation, with altered 

gonadotropin levels, in Iraqi women with PCOS and infertility, in parallel with the present findings. This 

hormonal profile is probably secondary to an increased GnRH pulse frequency, which enhances LH secretion and 

impairs follicular maturation. In contrast, prolactin did not differ between PCOS patients and controls (7.85 ± 

1.15 vs 7.29 ± 1.63 ng/mL, p = 0.12), indicating that hyperprolactinaemia is not a feature of PCOS in this sample. 

This corroborates Baban et al. [22], who concluded that variations in prolactin concentration are not necessarily 

associated with PCOS and that any elevation may result from individual variability or coexisting conditions. 

The adipokine profile was severely disturbed in women with PCOS, with a marked decrease in adiponectin and 

ghrelin and a pronounced increase in leptin and resistin compared with controls (all p < 0.001). The reduction in 

adiponectin observed here (4.73 ± 1.25 vs 9.17 ± 1.16 ng/mL) agrees well with the study of Fathi [23], who found 

that low adiponectin levels in PCOS are significantly related to insulin resistance and reduced antioxidant 

capacity. Similarly, Abdullah et al. [24] reported significantly lower adiponectin in PCOS patients, with the 

degree of reduction related to metabolic comorbidities and reproductive dysfunction. This decrease may underlie 

the adipose tissue dysfunction and chronic low-grade inflammation that are key mechanisms in the 

pathophysiology of PCOS [3]. 

Leptin was markedly increased in the present PCOS group (531.28 ± 39.51 vs 107.6 ± 13.82 pg/mL), which is 

consistent with Kargule and Dawood [25], who recently reported a strong positive correlation between leptin 

levels and BMI in Iraqi women with PCOS compared with healthy controls. Likewise, Shalal et al. [26] found 

that leptin concentrations are increased in these patients, supporting the hypothesis that leptin resistance 

contributes to metabolic dysregulation. Leptin was also identified by Rashed and Hadi [27] as a key pro-

inflammatory adipokine related to PCOS severity, confirming its character as a metabolic–endocrine factor. In the 

current study, the higher leptin levels can be attributed to the increased adiposity and leptin resistance that are 

frequently present in PCOS. 

A clear and significant decrease in ghrelin was also found in PCOS patients (217.41 ± 28.35 vs 649.82 ± 42.05 

pg/mL), in keeping with the inverse relationship between this hormone and indices of insulin resistance described 

in several metabolic disorders. Because relatively few studies have addressed ghrelin in PCOS, the diminished 

level seen here may point to a mechanism leading to an imbalance in appetite regulation and energy homeostasis. 

As for resistin, PCOS patients showed a significant increase compared with controls (2.16 ± 0.34 vs 0.17 ± 0.08 

ng/mL), consistent with Shamam et al. [28] and Al-Mayoofee et al. [29], who reported elevated resistin levels in 

PCOS and related them to insulin resistance and inflammatory status. Overall, these data confirm the role of 

resistin as a pro-inflammatory adipokine implicated in the metabolic and endocrine dysregulation associated with 

PCOS. 

In addition to the adipokine alterations, IL-6 gene expression was significantly increased in PCOS patients 

compared with controls (3.38-fold vs 1.70-fold; p = 0.001). This result is in line with the meta-analysis of Peng et 

al. [30], which confirmed the association between higher circulating IL-6 and PCOS and thus reinforced elevated 
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IL-6 as a major inflammatory biomarker of the syndrome. Similarly, Zeb et al. [31] demonstrated higher systemic 

IL-6 levels in women with PCOS, especially those with insulin resistance, underlining the metabolic contribution 

of this cytokine. Furthermore, Raheem et al. [32] reported that IL-6 gene polymorphisms are associated with 

susceptibility to PCOS, providing genetic evidence for the inflammatory hypothesis, and experimental work by 

Zhuang et al. [33] showed that IL-6 is linked to adipogenesis and activation of the STAT3/AKT signalling 

pathway, supporting a biological mechanism by which IL-6 may contribute to the metabolic dysfunction of 

PCOS. 

Taken together, the present findings indicate that inflammatory (IL-6), metabolic (adipokine) and endocrine 

(gonadotropin) disturbances coexist in Iraqi women with PCOS, and that leptin, resistin, adiponectin, the LH/FSH 

ratio and IL-6 expression all discriminate PCOS patients from healthy women with high accuracy, whereas 

prolactin does not. A limitation of the study is its single-centre, case–control design, which does not allow causal 

inferences to be drawn; in addition, correlations between IL-6 expression and the individual adipokines and 

hormones were not analysed, and the interplay among these markers should be explored in larger, prospective 

studies. 

 

CONCLUSION 

The present study shows that PCOS is associated with hormonal dysfunction, metabolic derangement and 

increased inflammatory activity. Leptin, resistin and IL-6 gene expression showed the highest diagnostic 

performance, suggesting that these biomolecules may be valuable in the assessment of PCOS. These results 

support the combined use of endocrine, adipokine and inflammatory markers to enhance the diagnosis of PCOS 

and provide insight into its pathophysiology. 
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