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ABSTRACT

	 Polycystic ovary syndrome (PCOS) is one of the most intricacy endocrine defect that 
affecting approximate 10 percent of female in the procreation age. This study aimed to estimate the 
concentration value of ghrelin in non-obese polycystic ovary syndrome females during menstrual 
cycle day 2. This study was conducted at Baghdad teaching hospital, from April 2015 until October 
2016. Serum ghrelin, LH, FSH concentration were measured in 40 non-obese PCOS women and 
40 healthy women during menstrual cycle day 2. The results indicates high significant increases (P 
Â 0.001) in mean of Ghrelin, LH and FSH in non-obese PCOS female group when compared with 
healthy female during day 2 menstrual cycle. It was concluded that ghrelin is a potential biomarker 
for diagnosis of PCOS.
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INTRODUCTION 

	 Ghrelin, an acylated 28-amino acid peptide 
hormone with a unique octanoyle adjustment of 
hydroxy group on serine at the position three, that is 
substantial for its role, latterly synthesis by the gastric 
oxyntic gland human stomach, is the long-searched 
natural ligand for the GH secretagogue receptor 1, 

2. It is regarding with energy equilibrium obesity, 
IR, and gonadal role. Hypothalamic areas are the 
essential inding sites of ghrelin 3. The obtainable 
datum on ghrelin level in women with PCOS is rather 
inconsistent: some studies reported a decreased 4, 
some opposite reported elevation 5 of concentrations 

and some others reported no significant differences 
between women with PCOS and normal cycling 
women 6.

	 Polycystic ovary syndrome (PCOS) is one 
of the generality usually endocrine disorder and a 
very comples endocrine disorder influence almost 
10 percent of women in the profileration age 7, 8. 
Polycystic ovary syndrome (PCOS) is an endocrine 
and metabolic disproportionate disorder, with a likely 
genetic origin, affected by environmental agents such 
as nutrition and physical activity. The main clinical 
signs of PCOS are related to hyperandrogenism, 
such as hirsutism, acne and menstrual abnormal 9, 

10. 
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Fig. 1: The means of women age for normal menstrual 
cycle group and polycystic ovary syndrome group

Fig. 2: 3D histogram showing the means of BMI for normal menstrual 
cycle group and polycystic ovary syndrome group

	 The exact pathogenic mechanism of PCOS 
is not discovered yet. There are many hypothesis 
concerning reasons of PCOS evolution and the rival 
coexistence of many interdependent defect is also 
likely. Most notice is paid to the hypersecretion of 
LH and insulin resistance as well hyperinsulinemia. 
The ancient theory emphasized the relation between 
thecal cells encouragement with LH and the 
consequent androgen high releasing 11, 12. Lutropin 
is the best known androgen synthesis stimulator. 
However last contract brought new hypothesis 
emphasizing the role of insulin and insulin-like growth 
factor I (IGF-I) system 13, 14.

	 LH and FSH are the hormones that 
encourage ovulation. Both LH and FSH are secreted 
from the brain by the pituitary gland. At the beginning 
of the cycle, LH and FSH levels usually range 

between about 5-20 mlU/ml. Most women have about 
equal amounts of LH and FSH during the early part 
of their cycle. However, there is a LH surge in which 
the amount of LH increases to about 25-40 mlU/ml 
24 hours before ovulation occurs. Once the ova are 
released by the ovarian, the LH levels back down 15.

MATERIALS AND METHODS

	 Forty healthy normally cycling females, 
aged (32.72 ±0.62) years with BMI (20.67±0.22) Kg/
m2 and forty abnormal cycling PCOS females aged 
(31.7 ±0.6) years with BMI (22.05 ±0.24) those two 
groups who were referred from the department of 
Gynecology\ Baghdad teaching hospital, from April 
2015 until October 2016 were included in current 
study. All females were having normal body mass 
index 16. The exclusion criteria were any female 
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Fig. 3: 3D histogram showing the means of serum Ghrelin concentration 
for normal menstrual cycle group and polycystic ovary syndrome group

Fig. 4: 3D histogram showing the means of serum LH concentration 
for normal menstrual cycle group and polycystic ovary syndrome group

with medication, alcohol, smoke usage or hormonal 
treatment for the last 3 months.

	 Blood samples were collected in the 
morning following an overnight fast during early day 
2 menstrual cycle for healthy and patients women. 
The blood samples were centrifuged and then 

serum aliquots were frozen at -20C0 until assayed. 
Serum ghrelin, LH, and FSH was measured for all 
subjected by ELISA technique (mybiosource, USA) 
17. The results data were analyzed by using computer 
program SPSS package 16.0 for Windows XP and 
were expressed as mean ± standard error of mean 
(mean ± SEM).
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Fig. 5: 3D histogram showing the means of serum FSH concentration 
for normal menstrual cycle group and polycystic ovary syndrome group

Fig. 6: 3D histogram showing the means of LH/FSH ratio for normal 
menstrual cycle group and polycystic ovary syndrome group

RESULTS

	 The mean ± standard error of mean 
(SEM) of women age for Normal menstrual cycle 
(MC) group and Polycystic ovary syndrome(PCOS) 
group were 32.72 (±0.62) years, 31.7 (±0.6) years, 
respectively. There were insignificant difference 

(P<0.05) in the mean of women age in Polycystic 
ovary syndrome group when compared with Normal 
menstrual cycle group     (Figure 1).
	
	 The mean ±SEM of BMI for Normal MC 
group and PCOS group were 20.67 (±0.22) Kg/m2, 
22.05 (±0.24) Kg/m2, respectively. There were very 
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high significant increases (P Â 0.001) in mean of 
BMI in PCOS group when compared with Normal 
MC Group (Figure 2).

	 The mean ±SEM of serum Ghrelin levels 
for Normal MC group and PCOS group were 122.65 
(±9.62) pg/ml, 564.72 (±38.61) pg/ml, respectively. 
There were very high significant increases (P Â 
0.001) in mean of Ghrelin in PCOS group when 
compared with Normal MC group (Figure 3).

	 The mean ±SEM of serum LH levels for 
Normal MC group and PCOS group were 13.62 
(±0.96) mIU/ml, 17.65 (±0.53) mIU/ml, respectively. 
There were very high significant increases (P Â 
0.001) in mean of LH in PCOS group when compared 
with Normal MC Group (Figure 4).
	
	 The mean ±SEM of serum FSH levels for 
Normal MC group and PCOS group were 12.44 
(±0.95) mIU/ml, 6.23 (±0.11) mIU/ml, respectively. 
There were very high significant increases (P Â 
0.001) in mean of FSH in Normal MC Group when 
compared with PCOS group (Figure 5).

	 The mean ±SEM of LH/FSH ratio for Normal 
MC group and PCOS group were 1.77(±0.34), 2.83 
(±0.08), respectively. There were high significant 
increases (P Â 0.01) in LH/FSH ratio in Normal MC 
group when compared with PCOS group (Figure 6).

	 In the PCOS group, there were highly 
significant correlation of FSH (PÂ0.001) with LH (r 
= 0.6) as shown in (Figure7).

DISCUSSION

	 This study represents the first attempt to 
find the association between ghrelin level and non-
obese PCOS during day 2 menstrual cycle. The 
results of our study demonstrate of fasting ghrelin 
levels with PCOS patients and comparable to control 
women matched for age and BMI.

	 Fasting ghrelin concentration was found 
highly significant elevation in non-obese PCOS in 
day 2 cycling than healthy women during day 2 
cycling (p<0.001). These findings in line with Wasko 
et al. 5 have reported elevated levels of serum 
ghrelin in PCOS females compared to healthy 
controls. Other studies revealed serum ghrelin was 
lower in the PCOS group than healthy controls 18-20. 
While study conducted on lean and obese PCOS 
group and compared to control group, ghrelin level 
were found to be similar between both groups 21. 
This discrepancy of results may be explained by 
confounding factors, such as body weight, fat mass, 
age, hormonal status and severity of disease.

	 In the current study there was no significant 
correlation between ghrelin and BMI, LH and FSH. 
This result was similar to that obtained by Schofl 
et al 8 showed that ghrelin concentration did not 
correlate with BMI. While, Daghestani et al 22  showed 
a significant inverse relationship between ghrelin and 
BMI in both PCOS and healthy subjects.

	 Similar to findings of our study, Houjeghani 
et al 23 showed that not found correlation between 

Fig. 7: The correlation of serum levels of FSH (mIU/ml) with LH (mIU/ml) in the PCOS group
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ghrelin levels and serum LH, FSH, or LH/FSH ratio 
in PCOS and control groups. These finding do not 
support the idea that ghrelin might alter gonadotropin 
levels.

	 Study done by Dafopoulos and co-worker 24 
demonstrated that serum ghrelin levels remain stable 
during the normal menstrual cycle. It is suggested 
that the secretion of these hormone (ghrelin) is 
not physiologically regulated by ovarian steroids 

hormone. These findings are line with current study 
that showed normal levels of ghrelin in control group 
during menstrual cycle.

	 Some limitations of the present study were 
the relative the sample size was low, narrow range 
of BMI, and measuring ghrelin in fasting only. But to 
reach better results more study needs to understand 
the relation between ghrelin and BMI, and ghrelin 
should measured in fasting and post-prandial states. 
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