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Polycystic ovary syndrome (PCOS) is still a matter of research looking for the true pathogenesis of this enigmatic syndrome.
Although the majority of cases are familial, genetic studies have failed so far to identify the specific genes involved. The
presentations of PCOS are heterogeneous and may change throughout the lifespan, starting from adolescence to postmenopausal age, and may have health impaction later in life. Omentin-1 is a fat depot-specific secretory protein produced
by visceral stromal vascular cells. Recent studies showed that omentin-1 is correlated inversely with obesity and insulin
resistance.
To assess the serum omentin-1 concentration in PCOS women and the effect of metformin on omentin-1 level, to evaluate
the role of omentin-1 on insulin resistance and hyperandrogenemia in PCOS women and to look for the correlation of
omentin-1 with body mass index (BMI) in PCOS women.
Eighty women involved in this study; 40 women with PCOS diagnosed according to Rotterdam ESHRE/ASRMS 2003 criteria
and 40 apparently healthy women considered as the control group. The participants were allocated into six groups: “10
obese women with PCOS (BMI ≥30 kg/m2, without metformin treatment)”. “10 obese women with PCOS (BMI ≥30 kg/m 2,
taking metformin)”. “10 non-obese women with PCOS (BMI <30 kg/m2, without metformin treatment)”. “10 non-obese
women with PCOS (BMI <30 kg/m2, taking metformin)”. “20 obese controls and 20 non-obese controls. Blood samples were
taken from them for estimation of fasting blood glucose, insulin and omentin-1 levels. Hirsutism score was also evaluated
according to Ferriman–Gallwey score.
There was a significant increase in omentin-1 in non-obese PCOS (taking metformin) (3.02±0.71) compared to obese PCOS
(taking metformin) (1.59±1.48) (P value = 0.0132) and in PCO non-obese (taking metformin) (3.02±0.71) compared with
control non-obese (1.96±1.65) (P value = 0.121). No significant correlation was found between serum omentin-1 level and
insulin resistance as well as with hyperandrogenemia in any of the six study groups.
Omentin-1 is found to be inversely related to body weight in PCOS women. Serum omentin-1 level has no effect on insulin
resistance and hyperandrogenism states.
Polycystic ovaries PCOS, omentin, hyperandrogenemia, insulin resistance
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List of abbreviations: ACTH = Adrenocorticotropic hormone, BMI
= Body mass index, IGF = Insulin like growth factor, IR = Insulin
resistance, LH = Luteinizing hormone, Mgpd = Mitochondrial
glycerophosphate dehydrogenase, PCOS = Polycystic ovary syndrome

Introduction
olycystic ovary syndrome (PCOS) is the
most common hormonal defect in child
bearing women affecting about 7% of
this
population.
The
reproductive
manifestation of PCOS consists of excess in

P

androgen
production
and
disordered
gonadotropin secretion leading to menstrual
irregularity, hirsutism and infertility (1). In
addition to these manifestations, PCOS has
metabolic
characteristics
that
include
prominent defects in insulin action and β-cell
function, defects that confer a substantially
increased risk for glucose intolerance and
type2 diabetes (2). Obesity is a common finding
in women with PCOS and between 40-80% of
327
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women with this condition are reported to be
overweight or obese (3).
Insulin resistance (IR) is the most conjoint
finding in PCOS that is independent of obesity.
Insulin-mediated glucose dumping, reflecting
mainly insulin action on skeletal muscle is
decreased by 35-40% in women with PCOS
related to weight equivalent reproductively
normal women (4). This defect is independent
of but considerably deteriorated by obesity. In
contrast, hepatic IR, characterized by both
excess postabsorptive glucose production and
decreased sensitivity to insulin leading to
suppression
of
endogenous
glucose
production, is existing only in obese women
with PCOS related to control women of
comparable body weight (2). This synergistic
deleterious influence of obesity and PCOS on
endogenous glucose production may be a
major factor in the pathogenesis of glucose
intolerance (5).
Omentin is a fat depot-specific secretory
protein produced by visceral stromal vascular
cells, but not adipocytes. Omentin improved
insulin-stimulated glucose transport and
protein kinase B (Akt) phosphorylation in
human subcutaneous and visceral adipocytes,
proposing that omentin may improve insulin
sensitivity (6). Plasma omentin-1 levels, the
major circulating isoform in human plasma,
were related inversely with obesity and insulin
resistance as determined by homeostasis
model assessment yet correlated positively
with adiponectin and HDL levels (7).
The objectives of this study were: to assess the
serum omentin-1 concentration in PCOS
women and the effect of Metformin on
omentin-1 level, to evaluate the role of
omentin-1 on IR and hyperandrogenemia in
PCOS women and to study the correlation of
omentin-1 with body mass index (BMI) in PCOS
women.
Methods
This case control, nonrandomized study was
conducted for evaluation of PCO patients who
attended the High Institute for Infertility
328

Diagnosis
and
Assisted
Reproductive
Technologies. The study was approved by the
Institution Review Board of the College of
Medicine, Al-Nahrain University, and written
consent was obtained from patients. The study
was extended from November 2015 to March
2016.
Eighty women involved in the study who were
arranged in groups: 40 infertile women with
PCOS constituted this group as a patient group,
which is subdivided into four subgroups:
1) Group 1a: comprised 10 obese (BMI ≥30
kg/m2) PCOS patient taking metformin 500
mg twice daily for the last three months.
2) Group 1b: included 10 obese (BMI ≥30
kg/m2) PCOS patient not taking metformin
for the last 3 months.
3) Group 1c: comprised ten non-obese (BMI
<30 kg/m2) PCOS patient taking metformin
500 mg twice daily for the last 3 months.
4) Group 1d: included ten non-obese (BMI <30
kg/m2) PCOS patient not taking metformin
for the last 3 months.
Forty apparently normal women considered as
a control group, who were free from PCOS;
they were further subdivided into two groups
depending on the BMI into:
1) Group 2a: consist of twenty obese subjects
with BMI ≥30 kg/m2
2) Group 2b: encompassed twenty non-obese
subjects with BMI <30 kg/m2.
Inclusion criteria
1. Age between 18-35 years.
2. Have no other endocrine disease.
Exclusion Critera
1. Hyperprolactinemia
2. History of type II diabetes mellitus
3. Women with history of gestational diabetes
mellitus
The following features were noted: menstrual
history; presence of acne; hirsutism; BMI; a
diagnosis of polycystic ovaries on ultrasound
was based on the presence of 12 or more
follicles measuring 2-9 mm and/or ovarian
volume measuring ˃10 cm3 (8). The cases were
examined by consultant physician in the
infertility institute. Hirsutism is based on the
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visual scoring method described by modified
Ferriman and Gallwey scale. Nine body areas
examined: upper lip, chin, chest, upper back,
lower back, upper abdomen, lower abdomen,
the upper arms and the thighs, hair growth is
rated from 0 (no growth of terminal hair) to 4
(extensive hair growth) in each of the nine
locations. A patient's score may therefore
range from a minimum score of 0 to a
maximum score of 36 cut-off value ≥6-8 (9).
The following parameters and biochemical
measurements were done for the all subjects
included in this study:
BMI assessment
it is equal to mass (kg)/ (height (m))2. Obese
(BMI ≥30 kg/m2) and non-obese (BMI <30
kg/m2).
Biochemical tests
Fasting blood glucose (FBG)
The examined individuals should be fasting for
at least 12 hours prior to the test. three ml of
venous blood samples were aspirated
transferred into clean, plain tubes and
centrifuged within 30 minutes of collection.
Then the serum from all blood samples were
separated; sugar was measured using enzyme
colorimetric methods and the rest were stored
at -20 °C.

Hormonal assay
1) Serum omentin.
2) Serum insulin.
Omentin was measured by using an omentin
enzyme
immunoassay
or
ELISA
kit
(Elabscience), according to the manufacturer’s
instructions.
Insulin hormone was measured by using an
insulin enzyme immunoassay or ELISA kit

(Calbio tech, Insulin Elisa), according to the
manufacturer’s instructions.
Homa insulin resistance also measured, which
defined as fasting insulin (µIU/L) x Fasting
glucose (mg/dL) / 405. HOMA score was < 3
considered normal, between 3 and 5 moderate
IR and >5 severe IR (10).
Results
Omentin-1 level of group 1a was significantly
lower than that of group 1c (P value = 0.01). On
the contrary insulin level show significant
increase in group 1a in comparison with group
1c (P value = 0.002), moreover, IR was
significantly increased in group 1a in
comparison with group 1c (P value = 0.001)
(Table 1). While no significant differences were
noticed in FBS level and hirsutism score (Tables
1 and 2)
Omentin-1 level of group 1a was significantly
lower than that of group 1c (P value = 0.01). On
the contrary insulin level show significant
increase in group 1a in comparison with
group1c (P value = 0.002), moreover, IR was
significantly increased in group 1a in
comparison with group 1c (P value = 0.001),
(Table 3).
No significant differences were noticed in FBS
level and hirsutism score (Tables 3 and 4).
Table (5) showed that insulin level, insulin
resistance and FBS were significantly decreased
in the control group as a whole when
compared to PCOS patient without metformin
treatment (P=0.02; 0.01; 0.02, respectively). On
the contrary omentin-1 level was not different
between the two groups.
Moreover, hirsutism score of PCOS group
showed a significant increase in comparison to
control group (P value = 0.01), furthermore
those ≥ 6 in same group also showed a
significant increase in comparison to control
group (P value = 0.01) (Table 6).

329

Kareem et al, Serum Omentin-1 Level with IR in PCOS
Table 1. Comparison between patients with polycystic ovary syndrome without metformin
treatment groups by unpaired t-test
PCOS patients without metformin treatment
Parameter
Body weight (kg)
Fasting blood sugar (mg/dl)
Serum Insulin (µIU/ml)
Serum Omentin (ng/ml)
Insulin resistance

Obese
N=10
92.5±10.32
92.7±6.2
20.38±10.55
1.61±0.84
4.64±2.39

Non-obese
N=10
62.1±11.53
88.6±8.81
9.29±6.73
2.52±1.39
2.06±1.46

P value
< 0.0001
0.2444
0.0118
0.0929
0.0093

The data presented in mean±SD, PCOS = Polycystic ovary syndrome

Table 2. Comparison of hirsutism between obese and non-obese patients with polycystic ovary
syndrome by Fisher exact test
PCOS patients without metformin treatment
Parameter
<6
≥6

Obese
N=10
7 (70)
3 (30)

Non-obese
N=10
9 (90)
1 (10)

P value

0.582

The data presented with number and percentage, PCOS= polycystic ovary syndrome

Table 3. Comparison between obese and non-obese PCOS with metformin treatment groups by
unpaired t-test
PCOS patients with metformin treatment
Parameter
Body weight (kg)
Fasting blood sugar (mg/dl)
Serum Insulin (µIU/ml)
Serum Omentin (ng/ml)
Insulin resistance

Obese
N=10
86.8±9.86
95.7±4.08
9.66±5.88
1.59±1.48
2.27±1.34

The data presented in mean±SD, PCOS = Polycystic ovary syndrome
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Non-obese
N=10
67.7±10.09
90.8±6.83
2.77±1.44
3.02±0.71
0.61±0.29

P value
0.0004
0.0672
0.0021
0.0132
0.0012
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Table 4. Comparison of hirsutism between obese and non-obese PCOS on metformin treatment
by Fisher exact test
PCOS patients with metformin treatment
Parameter
<6
≥6

Obese
N=10
6 (60)
4 (40)

Non-obese
N=10
6 (60)
4 (40)

P value

1.000

The data presented with number and percentage, PCOS= polycystic ovary syndrome

Table 5. Comparison between control group and PCOS group without metformin treatment by
unpaired t-test
Control
Parameter
N=40
Body weight (kg)
Fasting blood sugar (mg/dl)
Serum Insulin (µIU/ml)
Serum Omentin (ng/ml)
Insulin resistance

72.08±15.28
84.73±10.62
8.38±7.28
1.73±1.49
1.78±1.55

PCOS patients
without metformin
treatment
N=20
77.3±18.88
90.65±7.71
14.84±10.32
2.07±1.21
3.35±2.33

P value
0.2909
0.0173
0.0183
0.3508
0.0111

The data presented in mean±SD, PCOS = Polycystic ovary syndrome

Table 6. Comparison of hirsutism between obese and non-obese PCOS on metformin treatment
by Fisher exact test
Control
Parameter
N=40
<6
≥6

40 (100)
0 (0)

PCOS patients
without metformin
treatment
N=20
16 (80)
4 (20)

P value

0.010

The data presented with number and percentage, PCOS= polycystic ovary syndrome

There was significant decrease in FBS of control
group in comparison with PCOS group (on
metformin treatment) (P value = 0.0002). No
significant differences were noticed in
omentin, insulin levels and insulin resistance,
BMI (Table 7).

Hirsutism score of PCOS group on metformin
treatment < 6 showed a significant increase in
comparison to control group (P value =0.001).
Furthermore, those ≥ 6 in same group also
showed a significant increase (8 in comparison
to control group (P value = 0.001) (Table 8).
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The insulin level and IR were significantly
increased in PCOS patients without metformin
treatment versus those on metformin
treatment (P=0.002; P=0.003, respectively),
(Table 9).

No significant differences were noticed in FBS,
omentin level, BMI and hirsutism score (Tables
9 and 10).

Table 7. Comparison between control group and PCOS group with metformin treatment by
unpaired t-test
Control
Parameter
N=40
Body weight (kg)
Fasting blood sugar (mg/dl)
Serum Insulin (µIU/ml)
Serum Omentin (ng/ml)
Insulin resistance

72.08±15.28
84.73±10.62
8.38±7.28
1.73±1.49
1.78±1.55

PCOS patients
with metformin
treatment
N=20
77.25±13.8
93.25±6.03
6.21±5.47
2.31±1.35
1.44±1.27

P value
0.1937
0.0002
0.2027
0.1397
0.3729

The data presented in mean±SD, PCOS = Polycystic ovary syndrome

Table 8. Comparison of hirsutism between control group and PCOS group with metformin
treatment by Fisher exact test
PCOS patients
Control
with metformin
Parameter
P value
treatment
N=40
N=20
<6
40 (100)
12 (60)
0.001
≥6
0 (0)
8 (40)
The data presented with number and percentage, PCOS= polycystic ovary syndrome

Table 9. Comparison between PCOS patients on metformin and those without metformin
treatment by unpaired t-test
PCOS patients
With metformin
treatment
N=20
77.25±13.8
93.25±6.03
6.21±5.47
2.31±1.35

P value

Body weight (kg)
Fasting blood sugar (mg/dl)
Serum Insulin (µIU/ml)
Serum Omentin (ng/ml)

Without metformin
treatment
N=20
77.3±18.88
90.65±7.71
14.84±10.32
2.07±1.21

Insulin resistance

3.35±2.33

1.44±1.27

0.0027

Parameter

The data presented in mean±SD, PCOS = Polycystic ovary syndrome

332

0.9924
0.2420
0.0021
0.5604
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Table 10. Comparison of hirsutism between PCOS group without metformin treatment and PCOS
group with metformin treatment by Fisher exact test
PCOS patients
Parameter

<6
≥6

Without metformin
treatment
N=20
16 (80)
4 (20)

With metformin
treatment
N=20
12 (60)
8 (40)

P value

0.301

The data presented with number and percentage, PCOS= polycystic ovary syndrome

Insulin level was highly significantly decreased
in group 2a in comparison with group 1b (P
value =0.02). IR of group 2a was significantly
lower than that of group 1b (P value = 0.01).
No significant differences were noticed in, FBS,
omentin level (Table 11).

Hirsutism score of group 1b < 6 showed a
significant increase in comparison to group 2a
(P value = 0.03), furthermore, those ≥ 6 in
same group also showed a significant increase
in comparison to group 2a (P value =0.03)
(Table (12).

Table 11. Comparison between obese control group and obese PCOS group without metformin
treatment by unpaired t-test
Obese Control
Parameter
N=20
Body weight (kg)
Fasting blood sugar (mg/dl)
Serum Insulin (µIU/ml)
Serum Omentin (ng/ml)
Insulin resistance

83.75±10.47
86.5±11.56
10.38±8.01
1.5±1.32
2.27±1.78

Obese PCOS patients
without metformin
treatment
N=10
92.5±10.32
92.7±6.2
20.38±10.55
1.61±0.84
4.64±2.39

P value
0.0426
0.0664
0.019
0.7702
0.0148

The data presented in mean±SD, PCOS = Polycystic ovary syndrome

Table 12. Comparison of hirsutism between PCOS group without metformin treatment and PCOS
group with metformin treatment by Fisher exact test
Obese Control
Parameter
N=20
<6
≥6

20 (100)
0 (0)

Obese PCOS patients
without metformin
treatment
N=10
7 (70)
3 (30)

P value

0.030

The data presented with number and percentage, PCOS= polycystic ovary syndrome
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FBS of group 2a was significantly lower than
that of group 1a (P value =0.003) (Table 13).
No significant differences were noticed in
insulin, omentin, BMI and insulin resistance.
Hirsutism score of group 1a < 6 showed a
significant increase in comparison to control

group 2a (P value =0.008), furthermore those ≥
6 in same group also showed a significant
increase in comparison to control group (P
value <0.008) (Table 14).

Table 13. Comparison between obese control group and obese PCOS group with metformin
treatment by unpaired t-test
Obese Control
Parameter
N=20
Body weight (kg)
Fasting blood sugar (mg/dl)
Serum Insulin (µIU/ml)
Serum Omentin (ng/ml)
Insulin resistance

83.75±10.47
86.5±11.56
10.38±8.01
1.5±1.32
2.27±1.78

Obese PCOS patients
with metformin
treatment
N=10
86.8±9.86
95.7±4.08
9.66±5.88
1.59±1.48
2.27±1.34

P value
0.4437
0.0037
0.7827
0.8657
0.9982

The data presented in mean±SD, PCOS = Polycystic ovary syndrome

Table 14. Comparison of hirsutism between obese control group and obese PCOS group with
metformin treatment by Fisher exact test
Obese Control
Parameter
N=20
<6
≥6

20 (100)
0 (0)

Obese PCOS patients
with metformin
treatment
N=10
6 (60)
4 (40)

P value

0.008

The data presented with number and percentage, PCOS= polycystic ovary syndrome

Omentin level in group 2b was significantly
lower than that of group 1c (P value = 0.02).
Insulin level show highly significant increase
group 2b in comparison group1c (P value =
0.02). Insulin resistance of group 2b was also
significantly higher than Insulin resistance of
group1c (P value = 0.02). On the reverse, FBS
shows significant decrease group2b in
comparison with group1c (P value = 0.02),
(Table 15). No significant difference was
noticed in BMI. Moreover, hirsutism score of
group1c < 6 showed a significant increase in
comparison to group2b (P value < 0.008),
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furthermore those ≥ 6 in same group also
showed a significant increase in comparison to
group2b (P value < 0.008) (Table 16).
Table (17) illustrates a significant negative
correlation between omentin and BMI in
patients of group1a and 1c (r = -0.472, P value
= 0.035).
There was no significant correlation in fasting
blood sugar, serum insulin and insulin
resistance and hirsutism score among these
groups.
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Table 15. Comparison between non-obese control group and non-obese PCOS group on
metformin treatment by unpaired t-test

Parameter
Body weight (kg)
Fasting blood sugar (mg/dl)
Serum Insulin (µIU/ml)
Serum Omentin (ng/ml)
Insulin resistance

Non-obese
Control
N=20
60.4±9.09
82.95±9.55
6.39±6.03
1.96±1.65
1.29±1.13

Non-obese PCOS patients
with metformin
treatment
N=10
67.7±10.09
90.8±6.83
2.77±1.44
3.02±0.71
0.61±0.29

P value
0.071
0.0162
0.0183
0.021
0.0192

The data presented in mean±SD, PCOS = Polycystic ovary syndrome

Table 16. Comparison of hirsutism score between non-obese control group and non-obese PCOS
group on metformin treatment by Fisher exact test
Obese Control
Parameter
N=20
<6
≥6

20 (100)
0 (0)

Non-obese PCOS patients
with metformin
treatment
N=10
6 (60)
4 (40)

P value

0.008

The data presented with number and percentage, PCOS= polycystic ovary syndrome

Table 17. Correlation of omentin with body mass index, Fasting blood Sugar, Serum Insulin,
Insulin resistance and Hirsutism score

Parameter

(kg/m2)

BMI
Fasting blood Sugar
Serum Insulin
Insulin resistance
Hirsutism score

Control
N=40
r
-0.090
-0.029
0.176
0.129
-

p
0.582
0.859
0.278
0.429
-

PCOS
without
metformin
treatment
N=20
r
p
-0.270
0.250
0.291
0.213
-0.118
0.622
-0.080
0.739
0.237
0.315

PCOS
on metformin
treatment)
N=20
r
-0.472
-0.441
0.053
0.014
0.163

p
0.035
0.052
0.823
0.952
0.494

PCOS= polycystic ovary syndrome

Discussion
Omentin-1 lipoprotein is a newly discovered
adipokine mediator as it is released from
visceral stromal mesenchymal vascular tissue

fatty and non-fatty cells and its release in
plasma is act as a bi-product of lipid
metabolism (anabolic and catabolic pathways)
as in lipid peroxidation. It has prospect values
335
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in management of certain endocrine disorders
like DM type2 and polycystic ovary and its
relation to insulin resistance level in patients
with polycystic ovary syndrome (11).
The state of hyperinsulinemia may itself
contribute to obesity by the anabolic effect of
insulin on fat metabolism through adipogenesis
via increased uptake of glucose into
adipocytes, which eventually leading to the
production of triglycerides and inhibition of
hormone sensitive lipase (12). While other
researchers found that IR in PCOS may lead to
low energy expenditure, where those women
appear to have significantly lower basal
metabolic rate than do age- and BMI-matched
controls (1446 kcal/day versus 1841 kcal/day).
Although many patients with PCOS have IR
independent of obesity, the obesity worsens
underlying IR and insulin resistance-associated
reproductive and metabolic effects (13).
In the present study, there is significant
difference between the hirsutism score in PCOS
patient and control subjects. This is agreed
with Sirmans et al. (14) who reported that
PCOS is a common heterogeneous endocrine
disorder characterized by irregular menses,
hyperandrogenism, and hirsutism in addition to
polycystic ovaries, suggesting that a primary
defect in androgen metabolism is the intrinsic,
major factor in the pathogenesis of PCOS (15).
Current study found that there is no significant
difference in serum omentin-1 level between
non-obese PCO without metformin treatment
in comparison with non-obese control group,
this is in agreement with Akbarzadeh et al. (16)
who proved that PCOS is not a determinant of
decreased omentin plasma level may be due to
high androgen level and IR as warning signs of
PCOS. While in contradiction with Yang et al.
(17) who reported significant decrease in plasma
omentin level of non-obese PCO in comparison
with healthy control, this may be due to larger
sized sample (n=153 healthy group, 114 PCOS
individuals) contributes to this controversy (16).
Furthermore, there is no significant difference
in serum omentin-1 level between obese PCO
without metformin treatment in comparison
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with obese control group, this concept in
disagreement with Mahde et al. (18) who
revealed that there is significant difference
between obese PCO and control group, the
differences in BMI of control group between
their study (29.56 ± 2.12) and ours (33.38±3.7)
may explain this discrepancy.
Metformin’s main action is to decrease the
overproduction of glucose by the liver, a
common problem in prediabetes and type 2
diabetes. The action of metformin helps lower
blood sugar levels particularly during the night
to keep fasting glucose levels under control,
but it also helps control blood glucose
throughout the day. Metformin also increases
the uptake of glucose by your muscles. Overall,
metformin decreases IR and improves insulin
sensitivity, thereby helping the insulin your
body still makes work more effectively (19,20).
One of the main metabolic features of
metformin is its ability to reduce hepatic
glucose production (21). A recent study
suggested that inhibition of mitochondrial
glycerophosphate dehydrogenase (mGPD), a
critical enzyme in the glycerophosphate
shuttle, could be the primary mechanism of
metformin-induced
inhibition
of
gluconeogenesis (22,23).
Other studies have shown that the intestines
play a significant role in the glucose-lowering
effect of metformin by facilitating uptake and
utilization of glucose (24).
This study concluded that serum omentin-1
level is decreased remarkably with increasing
body weight in PCOS. Also, non-obese PCOS
respond better to metformin treatment than
obese PCOS in enhancing insulin sensitivity and
in increasing serum omentin-1 concentration.
Furthermore, this study showed no effect of
serum omentin-1 level on insulin resistance
and hyperandrogenism.
This study recommends to do a research on
larger sized groups to ensure more precise
prediction of changes in different variables.
Also recommends doing a paired study (before
and after taking metformin) is advisable to be
in account than unpaired study in further
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researches. Longer duration (>3 months) of
metformin treatment is as well recommended
to achieve better results regarding omentin-1
effect in PCOS patients.
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