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INTRODUCTION 
Polycystic ovary syndrome (PCOS) is a widespread 

endocrine disorder affecting 6-13% of women of 

reproductive age linked with metabolic complications. 

According to World Health Organization, PCOS affects 

approximately 116 million women (3.4%) globally as of 

2020.
1
 Although the exact cause of this condition is still 

unknown, the symptoms can vary greatly, but typically 

include 0020 biochemical or clinical 

hyperandrogenismUY,654UY,6542, oligo-amenorrhea, 

and polycystic ovaries on ultrasound, as stated in The 

Rotterdam Criteria, 2003.This diverse condition 

impacts numerous bodily processes, leading to a 

number of health issues such as infertility, irregular 

menstruation, hyperandrogenism, hirsutism, acne, 

obesity, metabolic syndrome, and autoimmune diseases. 

It is polygenic condition associated with psychological, 

metabolic and reproductive sequelae.
2 

The onset and 

persistence of this condition are significantly influenced 

by insulin resistance (IR).
3 

A synergistic link between 

hyperandrogenism and disturbed gonadotropin-

releasing hormone (GnRH) pulsatility, likely 

accompanied by hyperinsulinemia, insulin resistance, 

and inflammation, is the suggested etiology of PCOS. 

The subtleties of these connections have not yet been 

completely explained, though.
4-6 

 

The pancreatic islets' beta cells produce insulin, an 

anabolic hormone, into the hepatic portal circulation, 

where it affects both the liver and other peripheral 

tissues. An insufficient reaction of target tissues, 

including the liver, skeletal muscles, and adipose 

tissues, to the physiological plasma insulin levels is 

known as insulin resistance (IR). Postprandial 

hyperinsulinemia, fasting hyperinsulinemia, and finally 

hyperglycemia signal the onset of insulin resistance.
7
 

PCOS is a metabolic disorder that show 

hyperinsulinemia and peripheral IR as its central 

features. Although not part of the diagnostic criteria for 

PCOS, IR is considered to play a key role in the 
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Abstract:  Aims & Background: PCOS, or polycystic ovarian syndrome, is regarded as a metabolic 
disease in addition to a reproductive endocrinopathy. Obesity, glucose intolerance, insulin 
resistance, hyperinsulinemia, and a changed lipid profile are all linked to it. It is believed to be the 
most common endocrine issue among women of reproductive age and one of the main causes of 
female infertility. Insulin resistance and gonadotropic dysfunction are the primary pathophysiological 
elements of PCOS, and they are both correlated with body mass index. Adipocytokines have proven to 
be quite useful in understanding the metabolic defects associated with PCOS. Vaspin (visceral 
adipose tissue-derived serine protease inhibitor) is an insulin-sensitizing adipokine, identified in 
visceral adipose tissue from Otsuka Long-Evans Tokushima Fatty rats. Vaspin has been proposed as a 
useful adipokine and potential treatment candidate for metabolic disorders due to its insulin-
sensitizing properties during the hyperglycemic state and its protective effects in the vascular and 
adipose tissues. The purpose of the study is to assess blood vaspin levels and determine whether they 
are related to insulin resistance. Material & Methods: Using The Rotterdam Criteria, we included 80 
clinically diagnosed PCOS subjects with age-matched healthy controls, in the study. Anthropometric 
measurements were taken. Fasting blood glucose, insulin and serum vaspin levels were measured, 
and Homeostatic Model Assessment for Insulin Resistance (HOMA-IR) was calculated. All data were 
analysed and presented as mean ± standard deviation (SD), with ANOVA and correlation(r) calculated 
using Pearson’s Correlation Coefficient. Results: The mean of serum Vaspin level in PCOS (2674.67 ± 
447.23) was higher than control (1346.35 ± 333.49) which was statistically significant. (p<0.0001).  
Conclusion: In comparison to the controls, the PCOS groups had significantly higher levels of plasma 
insulin, fasting blood glucose, and HOMA-IR. In PCOS participants, there was a positive correlation 
between the serum vaspin level and HOMA-IR. PCOS women may be at risk for diabetes, 
atherogenesis, and steroidogenicity due to elevated serum Vaspin levels and their positive connection 
with HOMA-IR.  Clinical Significance: Vaspin may be a useful diagnostic and prognostic inE3T5;P 
`dicator to stop PCOS complications.  
 

Keywords:  PCOS, Insulin, Vaspin, HOMA-IR, hyperandrogenemia, hyperinsulinemia, 6case-control 
study. Main Article. 
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etiology of PCOS. Moreover, it is associated with 

metabolic abnormalities such as gestational diabetes, 

type 2 diabetes and cardiovascular complications.
8 

PCOS frequently manifests clinically and biochemically 

in women who are genetically prone to developing it 

due to weight gain and obesity. According to reports, 

38% to 88% of women with PCOS are overweight or 

obese.
9–11

  

 

Abdominal obesity, dysmetabolism, and reproductive 

abnormalities such irregular menstruation, unfavorable 

pregnancy outcomes, and infertility are all highly 

prevalent in PCOS. Increased incidence of obesity 

among PCOS women bring into light the role of 

adipokines that are known to influence the regulation of 

the hypothalamic–pituitary–gonadal axis or to locally 

change ovarian steroidogenesis.
12 

 

An insulin-sensitizing adipokine called Vaspin (visceral 

adipose tissue-derived serine protease inhibitor) was 

extracted from visceral adipose tissue in Otsuka Long-

Evans Tokushima. Fatty rats are an animal model of 

type 2 diabetes mellitus (T2DM) with abdominal 

obesity.
13

 According to reports, the degree of obesity 

and IR was correlated with both tissue expression and 

serum levels of vaspin.
14

 Human vaspin mRNA has 

been detected in the epidermis, liver, pancreas, 

stomach, and visceral and subcutaneous adipose tissue. 

It is encoded by the SERPNA12 gene, which has six 

exons and five introns and is found on chromosome 14's 

long arm (14q32.13).
15

 Vaspin has been proposed as a 

useful adipokine and treatment candidate for metabolic 

diseases because of its insulin sensitizing properties 

during hyperglycemic states and its protective effect in 

the vasculature and adipose states.
14

 It contributes to the 

adipoinsular axis and may be linked to insulin 

resistance in obese individuals, such as those with 

polycystic ovarian syndrome and type 2 diabetes. 

 

There has been only a few researches done in India
16-22 

on VASPIN as it is one of the more recently identified 

adipokine. VASPIN has received the least attention, and 

as the majority of studies focus on obesity, metabolic 

syndrome, and diabetes mellitus, our goal is to examine 

its function and relationship to insulin resistance in 

PCOS patients; as both increased IR, a factor causing 

Diabetes and increased BMI, a factor causing Obesity 

seems to be present in most of the PCOS women. 

 

Hence, this will be the first study trying to explore its relation directly with PCOS in our region. 

Visceral Adipose Tissue →release Vaspin→ influences Insulin Sensitivity↔ BMI→ affects PCOS 

 
This diagram underscores the complex interplay between adipose tissue, vaspin, metabolic health and reproductive 

disorders like PCOS. 

 

MATERIALS AND METHODS 
Inclusion Criteria: Clinically diagnosed patients with 

PCOS attending the obstetrics & gynecology OPD / 

clinics with age between 18-40 years were recruited. 

Diagnosis was based on the presence of any two out of 

three of the following criteria as proposed at the 

Rotterdam Consensus Meeting (2003) 

 Oligomenorrhoea or amenorrhoea;  

 Clinical hyperandrogenism and/or 

hyperandrogenaemia; and  

 Polycystic ovaries on ultrasound  

Exclusion Criteria: Patient with endocrine diseases (eg. 

diabetes mellitus, thyroid diseases etc.), chronic 

diseases, acute inflammation, on hormone replacement 

therapy (HRT), Pregnant and lactating women, 

alcoholics and smokers or who had undergone prior any 

form of Surgery especially of reproductive organs, liver 

and pancreas 

Prior to the study, institutional ethics committee 

approval was acquired.  

Every participant had their height, weight, and BMI 

measured using the following formula: BMI = weight 

(in kilograms) divided by height (in meters squared). 

Categorisation of BMI was as under: 

 

PCOS, Insulin, Vaspin, HOMA-IR, 

hyperandrogenemia, hyperinsulinemia, 6case-control 

study. 

Main Artic 
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Using aseptic methods, 5 ml of venous blood was drawn from each subject's antecubital vein. Whole blood was collected 

in vials with anticoagulants for estimation of plasma glucose levels and the remaining blood sample was allowed to clot 

and Using commercially available reagents and kits, and following conventional protocol, separated serum was used for a 

variety of biochemical tests which were run on fully automated biochemistry analyzer Beckman Coulter AU680, Access 

2 Immunoassay Analyzer, ELISA Analyzer. . Methods used for tests are as follows: 

 Fasting plasma glucose- Hexokinase method 

 Serum Triglycerides- Glycerol Phosphate Oxidase and Peroxidase Endpoint Method 

 Serum Insulin - Chemiluminescence Immunoassay 

 Serum Vaspin - ELISA technique 

 Insulin Resistance was calculated using Homeostatic model assessment of Insulin Resistance (HOMA-IR) by 

formula- 

              IR =   

(Fasting blood sugar in mg/dL was converted into mmol/L by multiplying with conversion factor of 0.05551). 

 

 

Following table depicts the normal range and method used to assess the parameters: 

S.No. Parameter Normal Range Method 

1. Fasting Blood Glucose 70-110 mg/dl Hexokinase 

2. Serum Triglycerides <150 mg/dl Glycerol Phosphate Oxidase and Peroxidase Endpoint 

Method 

3. Serum Insulin 2.30-26.0 

µIU/ml 

Chemiluminescence Immunoassay 

4. HOMA-IR <2.5 Homeostatic Model Assessment of Insulin Resistance 

5. Vaspin 200-2500 pg/ml ELISA 

 

RESULTS 
Table 1: Mean values of Anthropometric parameters among healthy controls and PCOS subjects 

S.No. Parameter studied Healthy Controls PCOS Subjects 

1. Age (years) 24.25 ± 4.07 25.75 ± 5.25 

2. Height (m) 1.56 ± 0.03 1.58 ± 0.05 

3. Weight (kg) 52.81 ± 3.79 63.76 ± 8.84 

4. BMI (kg/m
2
) 21.68 ± 1.79 25.20 ± 3.01 

 

 

Table 2: Mean values of Fasting Glucose, serum Insulin, HOMA-IR and Vaspin in healthy controls and PCOS 

subjects with different categories based on BMI 
 

S. 

No 

PARAMETERS 

STUDIED 

HEALTHY 

CONTROLS 

(Mean ± SD) 

PCOS SUBJECTS 

(Mean ± SD) 

Normal Weight Overweight Obese Class 

1 

Total 

1. Fasting Blood Glucose 

(mg/dl) 

81.50 ± 8.74 83.39 ± 10.28 89.36 ± 8.00 96.66 ± 8.45 87.07 ± 9.91
a 

2. Serum Triglycerides 

(mg/dl) 

104.77 ± 21.83 115.21 ± 18.79 137.05 ± 23.90 165.00 ± 10.77 128.77 ± 25.40
b 

3. Serum Insulin (µIU/ml) 9.69 ± 2.13 10.56 ± 2.49 14.83 ± 2.02 16.4 ± 1.71 12.92 ± 3.19
b 

4. HOMA-IR 1.95 ± 0.47 2.17 ± 0.56 3.23 ± 0.47 3.89 ± 0.31 2.78 ± 0.79
b 

5. Vaspin (pg/ml) 1346.35 ± 333.49 2439.89 ± 412.14 2885.69 ±358.32 2895.5 ± 454.5 2674.67 ± 447.23
b 
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a
p=0.0002- extremely significant 

b
p<0.0001- extremely significant 

  

Table 3: Correlation of BMI, serum insulin and HOMA-IR with Vaspin among Control group and PCOS 

subjects 

 

Pearson’s Correlation Coefficient (r) was applied for calculation of correlation between different parameters. 

 

Fig 1. Graph showing correlation between BMI and serum Vaspin 

 
 

Fig 2. Graph showing correlation between serum Insulin and serum Vaspin 

 
 

Fig 3. Graph showing correlation between HOMA-IR and serum Vaspin 
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S.No. PARAMETERS 

COMPARED 

VASPIN 

Healthy Controls 

(r) 

PCOS Subjects 

(r) 

1. BMI 0.68 0.52 

2. INSULIN 0.42 0.52 

3. HOMA-IR 0.26 0.55 

r = 0.52 

r = 0.52 

r = 0.55 
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Results: The PCOS group's mean and standard deviation of BMI, fasting blood glucose, serum triglycerides, serum 

insulin, HOMA IR, and serum Vaspin were statistically significantly (p<0.0001) greater than those of the healthy 

controls (table 1, 2).  

When comparing PCOS patients to healthy controls, hyperinsulinemia and insulin resistance were noted. 

 

BMI was more positively associated with Vaspin among healthy controls but such good association was not seen among 

PCOS subjects while insulin values were more correlated to vaspin among PCOS than healthy group. Among PCOS 

group women, serum Vaspin levels were found to correlate more positively with HOMA-IR with r = 0.55 than in control 

group where r=0.26 (table 3). 

 

 

 

 

DISCUSSION 
According to Teede et al. (2010)23, Polycystic Ovarian 

Syndrome is the most prevalent endocrinopathy 

affecting older women who are fertile and one of the 

main causes of low female fertility. However, its 

physiopathology is still poorly understood due in part to 

its highly variable phenotype (oligo-ovulation, 

hyperandrogenism, hirsutism, acne, alopecia, acanthosis 

nigricans, peripheral insulin resistance, 

hyperinsulinemia, metabolic syndrome, obesity, and 

type 2 diabetes) (Fauser et al. 2012).24 For instance, if 

we refer to 1990 NICHD definition, PCOS may be 

present as three phenotypes:  

 

(i) Oligo+HA+Hirsutism, oligo-ovulation, and 

hyperandrogenemia; 

(ii) Oligo+HA, oligo-ovulation and 

hyperandrogenemia, but no obvious hirsutism; and  

(iii) Oligo+Hirsutism, oligo-ovulation, and 

hirsutism, but no detectable hyperandrogenemia. 

 

The aforementioned criteria state that variations in the 

underlying metabolic pathophysiology are reflected in 

the clinical presentation of PCOS. On the other hand, 

the existence of the disorder's clinical and/or 

biochemical characteristics (such as hyperandrogenism, 

acne, and hirsutism) is more likely to be the result of 

other variables unrelated to PCOS's metabolic 

pathogenesis.25 

 

Vaspin is a recently identified adipokine that has a 

strong correlation with both insulin resistance (IR) and 

obesity (Blüher 2012).26 Only the blood concentration 

and adipose tissue mRNA expression of vaspin are now 

known to be associated with PCOS (Tan et al. 2008, 

Escobar-Morreale et al. 2009, Cakal et al. 2011, Koiou 

et al. 2011a, Guvenc et al. 2016, Dogan et al. 2020).27 

However, its role in PCOS has not yet been well 

investigated in India, and there is a limited information 

about it.  

 

According to the findings of our study, women with 

PCOS had significantly higher serum vaspin levels than 

the control group. Additionally, elevated plasma 

HOMA-IR and glucose levels have been found, 

suggesting that insulin resistance may be the cause of 

elevated vaspin levels. Tan et al.'s28 investigation 

produced findings that were comparable. He found that 

obese women with PCOS had higher levels of vaspin 

mRNA and protein in their omental adipose tissue. In 

contrast, Dogan et al., 2020,29 suggested that women 

with PCOS had significantly higher levels of vaspin, 

but that the PCOS group did not have a statistically 

significant rise in serum vaspin levels despite a 

statistically significant increase in BMI. Franik G et al 

2020, 30 in a study among PCOS women also reported 

a decrease in their serum vaspin level. Moreover, Hida 

et al31 concluded that increased vaspin level was 

caused by obesity and insulin resistance among the 

Otsuka Long Evans Tokushima Fatty rats. 

 

A number of studies have been conducted on assessing 

circulating vaspin level in PCOS females and its 

correlation is explored with BMI and insulin, but the 

relation between Vaspin and IR remains unexplored. 

The result of our study on PCOS group showed that a 

positive association exists between their serum Vaspin 

level and HOMA-IR, that suggests the expression of 

vaspin in tissues is a defense mechanism against insulin 

resistance. It might suppress the production of IR-

related genes, a phenomenon that is especially 

noticeable in abdominal fat; as it is already postulated 

that the raised Vaspin levels is a compensatory response 

against Insulin resistance (IR) and obesity and/or it 

could be a compensatory mechanism to maintain 

glucose tolerance and insulin sensitivity. Similar results 

were observed by Das M et al22 in their study 

conducted over 90 participants (including 60 PCOS & 

30 healthy controls). 

 

CONCLUSION 
Our study's findings demonstrated that PCOS 

participants showed a positive correlation between 

serum VASPIN level and HOMA IR. As an adipokine 

that correlates positively with Insulin Resistance, 

VASPIN may serve as a marker for understanding this 

syndromic disorder and could assist in the developing 

specific therapeutic targets aimed at reducing the risk 

factors for diabetes mellitus, coronary artery disease, 

and infertility in patients with PCOS, especially 

considering the increase in obesity and insulin 

resistance associated with PCOS. Elevated Vaspin 

could be an indication of increased diabetogenic, 

atherogenic and steroidogenic risk among them. Given 
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the challenges in identifying PCOS, our study's findings 

imply that measuring these women's serum vaspin 

levels could be a unique way to diagnose PCOS, 

independent of BMI. 

 

Clinical Significance: Vaspin may be a useful 

diagnostic and prognostic indicator to prevent PCOS 

complications. 

List of Abbreviations:  

ANOVA: Analysis of Variance  

BMI: Body Mass Index  

ELISA: Enzyme-linked Immunosorbent Assay  

GnRH: Gonadotropin Releasing Hormones  

HA: Hyperandrogenemia 

HOMA-IR: Homeostatic model assessment for insulin 

resistance  

HRT: Hormone Replacement Therapy 

IR: Insulin Resistance  

NICHD: Eunice Kennedy Shriver National Institute of 

Child Health and Human Development 

OPD: Outpatient Department 

PCOS: Polycystic Ovary Syndrome  

r :  Pearson’s Correlation Coefficient  

SD: Standard Deviation  

T2DM: Type 2 Diabetes Mellitus 
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