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ABSTRACT

Introduction: Polycystic Ovarian Syndrome is an exceptionally common endocrine disorder in women of reproductive age.
Studies show that there is an intensive relationship between Insulin & gonadal function and adipose tissue. Rotterdam Criteria
classifies PCOS into four major phenotypes. Estimation of Adipokines in patients with irregular menstrual cycles may contribute
to the early detection of metabolic abnormalities related to PCOS.

Copyright@IJCRR

Objective: The objective of our study was to identify serum Adiponectinto Resistin (A: R) ratio in different phenotypes of PCOS
and assess the possible correlation between the A: R ratio and insulin resistance with relation to androgenic fat.

Method: In this Cross-Sectionalstudy, we analyzed fasting Insulin and fasting Glucose to calculate HOMA IR, Adiponectin and
Resistinfor a total of 144 female subjects of the reproductive age group(18 -40 Yrs). Subjects were classified into 4 groups as per
Rotterdam Criteria Complete PCOS(PCO-COM), PCO with Oligo/Anovulation(PCO-0O), Anovulation with Hyperandrogenism(O-
HA), and PCO with Hyperandrogenism(PCO-HA). Regression analysis was done to find the relation among the study variables.
ANOVA was used to analyse the significant variance among the groups.

Result: We observed a significant difference for the A: R ratio among the groups with the maximum for PCO-HA (3.15+0.43)
and lowest for O-HA (1.04+0.22). Significant moderate association observed between A:R ratio&Insulin Resistance (r = - 0.41,
p <0.05) for study population.

Conclusion: Adiponectin to Resistin ratio (A: R) is significantly different among the PCOS phenotypes. The lowest values were
observed for the O-HA group which is consistent with a higher value of HOMA IR in the same group. Significant Association
between A: R Ratio and HOMA IR observed in the study population.

Key Words: PCOS, Insulin Resistance, Adiponectin, Resistin, Adiponectin: Resistin Ratio

INTRODUCTION of the first description of the syndrome in 1990, an initial
consensus was obtained in the conference held by the Na-
tional Institute of Child Health and Human Development
(NICHD). Two criteria were found to be at the centre of
the disease, 1) clinical and/or biochemical hyperandrogen-

The first recorded observation of polycystic ovarian syn-
drome was described in 1935 by stein & Levinthal .'His
Syndrome is an exceptionally common endocrine disorder
in women of reproductive age. Amenorrhea, hirsutism, obe- emia; and 2) oligo- or anovulation, with the exclusion of
sity, and ovaries with a gross polycystic appearance are the  oher known disorders.’Later it is realized that the spectrum
common manifestation of the disease. Initially, the diagno- o pCOS to be much broader than it was initially thought
sis of PCOS was under controversy primarily because of its o and another need for the consensus on diagnosing crite-
heterogeneous manifestations. Even these manifestations s for PCOS was felt. In 2005 Rotterdam, Netherlands the
appear to change alter during the lifetime of the patient.? diagnosing criteria were revised and termed as Rotterdam
There have been several attempts to make a consensus for  Criteria, The fulfilling of two of the following three features
the diagnosing criteria of this condition. After the 55 years prescribed by the Rotterdam Criteria are considered as the
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cause of PCOS. Three identified features of Rotterdam cri-
teria is 1) oligo- or anovulation; 2) clinical and/or biochemi-
cal hyperandrogenemia, and 3) PCO-Ultra Sound with the
exclusion of other etiologies as mentioned in the NICHD
criteria. Rotterdam criteria gave 4 identifiable phenotypes of
the disease. Several Studies reported that PCOS is character-
ized by hyperinsulinemic insulin resistance * independent of
obesity.” Functional ovarian hyperandrogenism due to dys-
regulation of androgen secretion results in PCOS.Studies
show that there is an intensive relationship between Insu-
lin & gonadal function. In animal models, it was researched
that insulin signalling through theca cell insulin receptor
results in hyperandrogenic anovulation .” Excess Insulin
up-regulates LH binding sites and enhance steroidogen-
esis in response to LH.3¢ Obesity plays a major leading to
this endocrinological disorder via insulin resistance, while
gonadotropin production is suppressed due to production of
testosterone from circulating androstenedione .5 Bioavail-
ability of testosterone also increase due to obesity-induced
decrease in Sex hormone-binding globulin (SHBG) produc-
tion.” The expanded fat mass in obesity does not only act as
the store for enormous energy but also act as an endocrine
organ with a massive supply of adipokines/cytokines.'® Lep-
tin, Adiponectin and Resistin have widely studied adipokines
about PCOS."Adiponectin has an insulin-sensitizing role
and thereby alters glucose metabolism, exhibits anti-inflam-
matory and antiatherogenic properties.'? On the Other hand
Resistinhas Insulin antagonising function. The favourable
effect of adiponectin on whole-body metabolism is accepted
and it is seen that circulating adiponectin shows an inverse
correlation with adiposity.!?Metabolic and cardiovascular
diseases state normally shows hyper adiponectinemia. Low
levels of adiponectin pave the way for insulin resistance and
myocardial infraction therefore it may be considered as one
of the causative elements of these disorders.*Cysteine rich
protein Resistinis secreted primarily by white adipocytes as
94 amino acid polypeptide and circulating levels raised by
obesity either genetic or diet-induced." PCOS shows dis-
turbed adipokine secretion along with aberrant morphology
of adipose tissue which has been linked with insulin resist-
ance.'” PCOS exhibit significantly lower Adiponectin levels
compared to weight-matched obese control. ¢ Objective of
the study is to observe the variation of the ratio of Adiponec-
tin to Resistin in different phenotypes of PCOS with relation
to insulin resistance.

MATERIALS & METHOD

The study was conducted in the Department of Biochemistry,
Mayo Institute of Medical Sciences, Barabanki, India. 144
female subjects diagnosed with PCOS aged between 18 — 40
years were chosen from the OPD of Obstetrics and Gyne-
cology department of Mayo Institute of Medical Sciences,

Barabanki India. These subjects were already diagnosed
with PCOS as per Rotterdam criteria for that they underwent
clinical examination, Sonography, Biochemical and Hor-
monal Assays. Subjects were categorized into four different
phenotypes of PCOS, A) PCOS complete fulfilling all three
criteria (PCO-COM), B) PCO on ultrasound with oligo or
anovulation (PCO-0), C) anovulation with hyperandrogen-
ism (O-HA) and D) PCO with hyperandrogenism (PCO-
HA). Subjects less than 18 yrs and more than 40 yrs of age,
with late-onset congenital adrenal hyperplasia, thyroid dis-
ease, hyperprolactinemia, androgen-secreting tumours were
excluded from the study. Subjects using medication (includ-
ing Oral Contraceptives), a hormonal intrauterine device
and pregnant or lactating subjects were excluded from the
studies. The study was approved by the institutional ethical
committee and written informed consent was obtained from
all participants.

waist and hip circumference were recorded for all the sub-
jects to calculate Waist Hip ratio (WHR). An overnight fast-
ing blood sample was collected for the estimation of bio-
chemical parameters. Enzyme-linked Immunosorbent Assay
method was used for estimation of serum Insulin, Adiponec-
tin and Resistin levels. Human Insulin ELISA Kit, Diameter,
Italy, Adiponectin Elisa kit, Demeditec, Germany, Human
Resistin Elisa kit, Sincere Biotech China were used for the
study. Homeostasis Model Assessment (HOMA) was calcu-
lated for the estimate of Insulin Resistance.

Statistical Analysis:

Data were analyzed using Microsoft Excel 365 Statistical pl-
ugin software & statistical package provided by www.stats.
blue. Results are expressed as Mean, Standard Deviation.
ANOVA with Post hoc Tukey pairwise multiple compari-
son test and regression analysis were performed with data
obtained. Results were considered statistically significant
whenever p< 0.05.

RESULTS

Baseline observations of the subject population (Table 1)
showed WHR was greatest among the group O-HA and low-
est for the group PCO-O. HOMA-IR variation was observed
among groups and a maximum value was obtained of 2.4in
the A-HA group and a minimum of 1.3 for the PCO-HA
group. A: R ratio was found to be highest among the PCO-
HA group and lowest for O-HA. ANOVA results for A: R
RATIO for the groups shows that the variance is significant
(F=329.258, F>0, p = 0) (Table 2). Post hoc Tukey pairwise
multiple comparison tests (Table 3)shows the difference be-
tween the groups is significant. A: R ratio values decreases
as PCO-HA>PCO-COM>PCO O> O-HA among the groups.
Linear regression analysis shows that there is a significant
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moderate negative association between HOMA IR and A: R
Ratio ( = -0.41, p= 0.000). Significant moderate associa-
tion also observed between WHR&A:R ratio (r = - 0.34, p
= 0.000). Between HOMA IR &WHR, the former shows a
stronger association with A: R Ratio (Table 4).

DISCUSSION

Obesity is often measured by BMI despite the fact it may not
necessarily be the most accurate measure of adiposity.!’BMI
do not describe the proportion of lean versus adipose tissues
related to morbidity and mortality in clinical scenario.'s WHO
guidelines also admit that Waist Hip ratio is a better predictor
than BMI for assessment of abdominal adiposity.Obesity is
the leading determinant factor for cardiovascular complica-
tions among women with PCOS.?° In our study we observed
that O-HA group having the maximum WHR thus visceral
fat. our observation also depicts that insulin resistance is
also found to be maximum in O-HA phenotypes and sup-
ports the theory that insulin resistance is a consequence of
obesity among PCOS patients.?! Obesity and Adiponectin
has an inverse relationship and seems to have a significant
role in the pathophysiology of PCOS.? Level of Serum
Adiponectin in PCOS is controversial. Serum Adiponectin
values were found to be lower than the control*whereasevi-
dence are there to suggest that it didn’t differ among PCOS
and healthy controls.”® Between Obese and non-obese PCOS
patients Adiponectin levels were found to be lower in the for-
mer group.”* Resistin on the other hand performs its function
as a paracrine and endocrine molecule. Resistin is believed
to have an inhibitory effect on insulin signalling.”® Serum
Resistin level in PCOS is also controversial and data with
varied conclusions are available.' Here authors are willing
to suggest that it may be because the levels of Adiponec-
tin and Resistin are not studied among the different pheno-
types (Rotterdam Criteria) but most of the studies included
PCOS as a whole without considering the phenotypes. Our
study shows the Serum Adiponectin and Resistin level varies
among the 4 phenotypes of Rotterdam criteria. Adiponectin /
Leptin ratio and Adiponectin/Resistin Ratio was found to be
significantly lower in women with PCOS when compared
to normal control.?® The ratio is significant for both obese
and non-obese PCOS pools. Adiponectin/Resistin ratio neg-
atively correlated with HOMA IR.?¢ Our study reiterates the
findings. Study also observed that the ratio of Adiponectin
/Resistin ratio significantly differs among the study of the
phenotype. A: R ratio was found to be significantly associ-
ated with Insulin resistance and WHR.

CONCLUSION

In conclusion, we would intend to suggest Adiponectin /
Resistin as a sensitive parameter for different phenotypes of

PCOS. Our study lacks in the estimation of actual fat con-
tent and used WHR as a proxy for adiposity. A large sample
size with diverse backgrounds is required to understand the
actual mechanism behind the pathophysiology of different
manifestations of PCOS.
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Table 1: Descriptive statistics of study participants in different groups ( N=144). Observations are expressed

Mean + SD
Parameters PCO-COM
(n=46)

FASTING BLOOD GLUCOSE(mg/dl) 89.7+6.27
FASTING INSULIN (pIU/ml) 10.71%1.31
HOMA-IR 2.3+0.32
ADIPONECTIN(ug/ml) 12.80+£1.309
RESISTIN(ng/ml) 4.63+0.469
ADIPONECTIN:RESISTINRATIO 2.79+0.433
WAIST HIP RATIO 0.93+0.025

87.1+11.08 95.8+7.15 80.3+5.9
7.21£0.95 10.54+1.3 6.93+1.01
1.5+0.30 2.4+0.37 1.3+0.22
10.38+0.822 6.75+1.334 13.56£1.049
5.46+0.41 6.50+0.64 4.36+0.56
1.91+0.214 1.041+0.22 3.152+0.430
0.81+0.022 0.96+0.025 0.90+0.038
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Table 2: Showing ANOVA Table for A: R Ratio the significant variance among the different phenotypes of
PCOS (p <o0.05)

Source of variation df ss MS F-statistic p-value
Variation among samples 3 uy MSG=39.15 329.2589 0.000
Variation within samples 140 17 MSE=0.12
Total 143 134
Sample n mean Standard deviation 95% Conf. interval using Pooled StdDev
PCO-COM 46 2.795 0.4337 (2.6945,2.8955)
PCO-O 13 1.91 0.214 (1.7209,2.0991)
O-HA 58 1.0417 0.2225 (0.9522,1.1312)
PCO-HA 27 3.1522 0.4301 (3.021,3.2834)

Pooled Std Dev:0.3448

Table 3: Post hoc Tukey Pairwise Multiple comparisons of A: R ratio among different Phenotypes

Label Comparison of Mean Absolute Value of Sample Margin of Error 95% Tukey Interval Difference
Mean Difference
1 (PCO-0)-(PCO-COM) 0.885 0.2818 (0.6032,1.1668) Significant
2 (O-HA)-(PCO-COM) 17533 101771 (1.5761,1.9304) Significant
3 (O-HA)-(PCO-0) 0.8683 0.2753 (0.593,1.1436) Significant
4 (PCO-HA)-(PCO-COM) 0.3572 0.2175 (0.1397,0.5747) Significant
5 (PCO-HA)-(PCO-0) 1.2422 0.3029 (0.9393,1.5451) Significant
6 (PCO-HA)-(O-HA) 2.1105 0.209 (1.9015,2.3195) Significant
Pooled Std. Dev
0.3448

Table 4: Correlation between A: R Ratio with HOMA IR and Waist Hip ratio in women with PCOS.

R 1 P Inference
HOMA-IR -0.41 0.17 0.000 Significant
Waist Hip Ratio (WHR) -0.3474 0.1207 0.000 Significant
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