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ABSTRACT

Objective: To evaluate the relationship of Glucose transporter protein 4 and insulin resistance in patients of
polycystic ovarian syndrome of various age groups.

Study Design: Case control study

Place and Duration of Study: This study was conducted at the Department of Gynaecology, Jinnah Hospital,
Lahore from November 2018 to April 2019.

Materials and Methods: This study included 58 polycystic ovarian syndrome women with age ranging between 18-
45 years, subdivided into three age groups. Rotterdam’s criteria were used to confirm the diagnosis of Polycystic
ovarian syndrome.

Results: The interpretation of the results revealed significantly high level of serum insulin and insulin resistance in
patients suffering from Polycystic Ovarian Disease. Glucose transporter protein-4 levels in patient group were not
found to be statistically significantly different in comparison to control.

Conclusion: Insulin level in serum and insulin resistance is strongly associated with poly cystic ovarian syndrome.

However, deranged glucose transporter protein- 4 is not always the case.
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INTRODUCTION

Polycystic  ovarian  syndrome (PCOS) is a
multifectorial, multigenic condition and its occurrence
is increasing with time in our society.! A large number
of environmental and genetic factors are associated
with PCOS.2 In addition, it’s the commonest endocrine
disorder and a well known causative factor for
infertility caused by inovulation.?

Polycystic ovarian syndrome is well known to girls and
women of reproductive age, who belong to every races
and nationality. In developed countries PCOS is
affecting 14% of women. Its more prevalent in
developing countries like India, where 31% of the
females between 20-40 years of age are effected.*
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Prevalence rate of 20.7% has been found amongst
women of reproductive age in Pakistan.®

Commonest associated factor with PCOS is insulin
resistance (IR). In one study IR is found to be present
in nearly 70% of patients suffering from PSOC. High
body mass index and hyperinsulinemia are also present
along with IR.® Homeostatic Model Assessment
(HOMA) is an effective arithmetic method for
calculating insulin resistance. It is calculated from the
product of serum insulin level and fasting blood
glucose level (fasting blood glucose-level x serum
insulin- level/22.5).”

Major insulin dependent transporter in tissue, Glucose
Transporter 4(GLUT-4), plays a key role in regulation
of body’s glucose metabolism.GLUT-4 levels have
been found to be decreased to a considerable level in
insulin resistant patients of PCOS.® Secondary to
resistance to human insulin, GLUT-4 do not travel
effectively to cell surface and start to accumulate in
membrane compartments inside the cell.® In PCOS
effected women GLUT-4 decrease of 50 % causes
similar decrease in adipocyte GLUT-4 translocation in
spite of obesity and IR. 1°

MATERIALS AND METHODS

The present study included 58 PCOS affected women
between 18-45 years of age. Patients were selected
from Gynaecology Department of Jinnah Hospital,
Lahore, Pakistan, both from outdoor and indoor
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facility, in a time period of six months from 1
November 2018 to 30" April 2019. Rotterdam’s
criterion was applied to select polycystic ovarian
syndrome patients. This criterion takes into
consideration  presence  of  hyperandrogenism,
anovulation and ultrasonographic finding of polycystic
ovaries. Women suffering from other endocrinological
abnormalities  including  thyroid  dysfunction,
hyperprolactinaemia, Cushing’s syndrome and tumours
of endocrine origin  were excluded from the study.
Depending upon the age, individuals were categorized
further into Patient and Control group having age
between 18-24 year, Patient and Control group with
age in between 25-35 years and Patient and Control
group with age ranging between 36-45 years. SPSS 17
software was used for data analysis. Student t test and
Pearson coefficient correlation was applied to express
and compare various variables between control and
patient group of all three age categories.

RESULTS

Table 1 enlists the mean value of variables along with
significance levels. In present study, levels of BMI,
Fasting blood sugar level, fasting insulin level and
insulin resistance seems to increase with age i.e .lowest
in patient age 18- 24 and highest in patient age 36-45
year old. Significant differences (P<0.05) were
observed, in between Patient and Control group of all

glucose level and HOMA insulin resistance calculation
However, GLUT-4 levels did not show a consistent
increase with age increase and the difference was
statistically not significant in all age groups in present
study.

The blood glucose was more significantly altered in
child bearing age to 119 mg% serum insulin, 33.83
IU/ml as compared to controls in the same age group
the values of which were 94 mg% insulin, 3.3 1U/ml
respectively. For young girls aged 18-24, glucose was
98 mg% and insulin was 9.31 1U/ml while the values
for glucose and insulin in controls of this groupwere 79
mg% and 3.34 1U/ml respectively. For 36-45 years, the
values were glucose 122 mg% and insulin, 42.40 1U/ml
while for the controls they were 92 mg%, 3.31 1U/ml.
Glucose insulin ratio was3.44 in the child bearing age
(25-35), while for controls it was 28.48. In young girls
aged 18-24, it was 10.63, while the value for controls
was 24.24. For ages 36-45, the glucose insulin ratio
was 2.88 and for controls it was 27.86.

By looking at the table 2 of Pearson Coefficient
Correlation, it can be observed that a significant
negative correlation exist between parameters serum
fasting insulin level and GLUT-4 only in patients of
18-24 years of age ( r = -0.51). The only significant
positive correlation can be seen between Glucose
Insulin Ratio and GLUT-4 in patients of age group
36-45 years (r = 0.6).

ages, for fasting serum insulin level, fasting serum
Table No.1: BMI & Biochemical Parameters of PSOC Patients vs Control (age in yrs).
Patient Control Patient Control Patient Control
Variable Age 18-24 Agel8-24 Age 25-35 Age 25-35 Age 36-45 Age 36-45
(n=15) (n=20) (n=39) (n=20) (n=16) (n=10)
Body Mass Index 26.86+0.86 23.60+1.94 29.77+4.39 28.60+1.12 32.63+4.22** 23.60+2.1
(kg/m?)
Blood glucose 98.74+20.27* 80.1+8.4 119.16214.94** |  94.085 122.93+5.02** | 92.0+85
Fasting (mg/dl)
Serum Insulin 9.32+0.33%* 3.642.5 23.83+15.83%* 33+26 42.446.87* 35421
Fasting (WU/ml)
Glucose insulin
ratio (GIR) 10.60 24.24 3.52 28.48 2.90 27.87
HOMA- IR 1.23+0.12** 0.43+0.06 4.462.7** 0.44£0.6 5.56+1.1** 0.43£0.6
GLUT-4 (arb. Unity  5.01+4.43 4.28+2.43 4.77+4.08 4.22+0.54 6.37+5.89 4.28+2.43

*P<0.05= Significant **P<0.001= Highly significant

Table No. 2: Pearson correlation PSOC Patients VS
Control

Coefficient of determination Age (years)

(r value) between variables 18-24 | 25-35 | 36-45
Body Mass Index and GLUT-4 0.06 | 0.09| -0.14
Fasting insulin & GLUT-4 -0.51 0.2 0.25
Glucose insulin ratio & GLUT-4 -0.34| 0.18 | 0.62
DISCUSSION

Polycystic ovarian syndrome is a common well
recognized condition in women with child bearing
age.'’'? The present study delineated that PCOS is
commoner in patients belonging to age 25-35 years

.Nevertheless, previous studies have reported that
PCOS effects a vast range of women of reproductive
age ranging from 15- 45 years.?® It was noted in another
study that PCOS is more prevalent in younger age
group ranging between 18-24 years.**

In our present study it was noticed that fasting blood
glucose levels and fasting serum insulin levels were not
only significantly high amongst all age groups in
comparison to control but these levels also increased
consistently with age. It was also observed that insulin
resistance increases with age being lowest in youngest
age group and highest in oldest age group. It is
consistent with previous studies in which 1/3 of the
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PCOS patients under study had increased IR at mean
age of 40 years.”® It was observed in an invitro study
that hormone levels and ovarian morphology changes
as age advances. Possibility lies that metabolic
abnormalities including insulin resistance worsen as age
advances in patients of PCOS.¢

Glucose transporter protein-4 was determined in all age
groups, both in PCOS women and control, and it was
found out that GLUT-4 was significantly low only in
the child bearing age (25-35 years). GLUT-4 was 4.77
arbitrary units in this age group as compared to others
as around  5-6 arbitrary units. Previous studies
demonstrated the role of GLUT-4 in the muscles of the
uterus for the transport of glucose as reported by Bryant
et al.Y” The expression of GLUT-4 is seemed to be well
maintained in menstrual cycle dependent way in the
uterine endometrium.*®

Since GLUT-4 is insulin dependent transporter level of
insulin is also measured and compared with it.°® The
correlation of with GLUT-4with other parameters is
positive for ages 25-35 years but non significant in our
study. Previous studies demonstrated variation in insulin
secretion.?® It is a consistent finding in our study in
comparison to previous literature that metabolic
abnormalities may worsen with age in women having
PCOS .16

CONCLUSION

Patients of all age groups with polycystic ovarian
syndrome had significantly raised fasting blood glucose
level, fasting serum insulin level and also significantly
increased insulin resistance. And an upward trend has
been noticed with increasing age. However GLUT -4
levels were not found to be raised significantly in any
age group and also did not show a significant
correlation pattern with other parameters in various age
groups.
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