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ABSTRACT 
Introduction: Leptin is a 167 - amino acid polypeptide 
hormone, identified in 1994 by positional cloning in the 
mouse and human.This hormone is secreted by the white 
adipose tissue in proportion to body energy (fat) stored. 
Leptin functions as a satiety factor in the regulation of body 
weight. So far, many studies have pointed to a direct role of 
leptin in the control of male reproductive function. 
However, in contrast to its well proven effects in female 
fertility. 
Materials and Method: one  hundred male partners from 
infertilecouples were included in the study. Based on 
clinical examination, spermiogramwere divided into five 
groups20 men with azoospermia, 20, men with 
oligozoospermia, 20men with 
oligoasthenoteratozoospermia,  20 men with 
normozoospermia.Serum levels of follicle-stimulating 
hormone (FSH), luteinizinghormone (LH), inhibin and 
testosterone and seminal leptin were measured. 
Results After adjustment for body mass index, there was a 
negative correlation between seminal leptin and serumtotal 
testosterone (r =-0.3627) in azoospermic group but there 
was no correlation between seminal leptin and classical 
sperm characteristics.  

Conclusions:Our results therefore demonstrate a link 
between leptin and testicular function, independently of 
FSH and LH, possibly involving testosterone through a 
regulation of Leydig cell function 

 
INTRODUCTION 

 

 Leptin is a 167 - amino acid 
polypeptide hormone, identified in 
1994 by positional cloning in the 
mouse and human (Zhang et al., 1994). 
This hormone is secreted by the white 
adipose tissue in proportion to body 

energy (fat) stored. Leptin functions as 
a satiety factor in the regulation of 
body weight (Tena-Sempere et al., 2007; 
Glander et al., 2002). Importantly, in 
addition to its well- 
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known role in energy balance, leptin 
was soon identified as a permissive 
regulator of human reproductive 
maturity and serve as mediator in a 
wide range of neuroendocrine systems, 
including the reproductive axis 
(Kawamura et al.,2002;Wauters Met al., 

2002). So far,  
many studies have pointed to a direct 
role of leptin in the control of male 
reproductive function (Aquila et al., 
2005). However, in contrast to its well 
proven effects in female fertility 
(Brannian et al., 2002), the actual role of 
the hormone in the regulatory network 
controlling male reproductive function 
has been a matter of debate (Aquila et 
al., 2005). Some studies support the role 
of serum leptin in the regulation of 
gonadal functions in men indirectly via 
the central neuroendocrine system 
(Steiman et al., 2001) and directly via 
peripheral tissue membrane receptors 
(Tena-Sempere et al., 1999). It may be 
hypothesized that leptin in 
uncapacitated sperm is involved in the 
accumulation of energy substrates, 
which would be spent during 
capacitation (Wabitsch al., 2001). 
Leptin is expressed in the seminiferous 
tubules and in seminal plasma and also 
directly acts on testis (Jope et al., 2003), 
but its cellular origin in these contexts 
is not exactly defined. The most likely 
source has been shown either seminal 
vesicle or prostate tissue (Camina JP et 
al., 2003). On the contrary, the leptin 
receptors have been identified in the 
Leydig cells (Caprioa et al., 2002). 
Besides, recent study found that human 
ejaculated spermatozoa secrete leptin 
that can affect some events tightly 
related to this process (Aquila et al., 
2005). Leptin secretion by sperm 
suggested that the sperm has ability to 
modulate its metabolism, according to 
its energy needs, independently by 
systemic leptin expression. This may 
represent a protective mechanism in 
male reproduction to guarantee the 

accumulation of energy substrates to 
maintain the gamete fertilizing 
capability(Lange Consiglio et al., 2009). 
 

MATERIALS & METHOD 
Study group, clinical evaluation rom 
September 2014 to July 2016,  100 
Male partners from infertile couples 
attending the outpatient infertility 
clinic of Dermatology, Venereology 
and Andrology department, faculty of 
medicine, South Valley University 
Hospitals were included in this study. 
Only primary infertile male patients for 
more than one year were the subjects. 
Each patient was subjected to the 
following: 
I- Complete history taking including 
the medical history of the female 
partener  
II- Clinical examination: 
1-General examination: Body weight 
(W), Height (H), Calculation of Body 
mass index: BMI= Kg / height in 
square meter. 
2- Local examination: Secondary sex 
characters, Testicular size in ml by 
Prader’s orchidometer, Cord 
examination for: Varicocele, Vasal 
abnormalities and Epidydimis  
Exclusions Criteria 
Individuals with chronic disease e.g. 
diabetes, liver or renal diseases and  
highly obese subjects were excluded 
III- Investigations: Semen Analysis: 
according to World Health 
Organization (WHO 2010), Hormonal 
profile including: FSH, LH, Total 
Testosterone and serum inhibin B. 
Patients were divided into 5 groups 
after performing a semen analysis 
according to the World Health 
Organization (2010) criteria : (Each 
group =20 patients)  
Group A: Asthenozoospermics men: 
Progressive motility <32% (n =20)  
Group B: Oligozoospermics men  
(n =20) Group C: Oligo- 
Asthenozoospermics men (n =20) 
Group D:  Azoospermics men. (n =20) 
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Group E: Normozoospermia men 
(Fertile) (n =20) 
Ethical approval: The study submitted 
for approval from scientific and ethical 
committees at Faculty of Medicine 
South Valley University. An informed 
consent were obtained from all 
participants. 
Statistical analysis: were performed 
using SPSS software (version 11.0) 
and statistical significance were 
considered using student's t-test for 
real number, and Pearson Chi-square 
test (x2 .test) for non-real variables. A 
p. value of ≤0.05 was    considered 
statistically significant. 
As leptin level wasstrongly correlated 
with BMI, partial correlations after 
adjustment for BMI were used in 
correlation (relationshipsbetween 
leptin and hormones and sperm 
characteristics) and variance 
(comparison of different 
hormoneslevels between groups of 
patients) analysis. Differencesbetween 
groups were analysed by using anova 

followedby the Bonferroni post-hoc 
test. p < 0.05 was considered as 
statistically significant. 
 

RESULTS 
Table (1) and Figure(1):  shows that 
the age of patient was not significantly 
different in comparison with the 
control group E (p=0.13). BMI show 
significant different in all groups in 
comparison to group E, except 
comparison group B and E not 
significant.The testosterone level of 
patient was significantly lower in 
comparison different groups   with the 
group E  (p<0.0001),except 
comparison group A and E (P=0,073). 
The seminal leptin level of patients in 
all groups was significantly higher in 
comparison with group E 
(p<0.0001).Figure (2) shows  negative 
correlation between Testosterone and 
seminal leptin level in patients with  
Group E and group C r= -0.3627: r= -
0.2635 respectively. 

 

Table (1): Comparison of Seminal  Leptin concentration and  total Testosterone 
in fertile and infertile Asthenozoospermics, Oligozoospermics, Oligo -
Asthenozoospermics and Azoospermics male Patients (ANOVA followed by 
Tukey's test)  

Group A: (Asthenozoospermics men)                 Group B: (Oligozoospermics men) 
Group C: (Oligo -Asthenozoospermics men)     Group D: (Azoospermics men) 
Group E: (Normospermics men fertile) 
P1=Comparison between Group A&E    P2=Comparison between Group B& E          
P3=Comparison between Group C& E   P4=Comparison between Group D& E 

 
Total testosterone(nmol/l) 

 
Seminal leptin(ng/ml) 

 
BMI 

 
Age 

 
Parameters 

 
15.47±4.70 4.5±2.88** 24.50±2.995 35.70±6.32 Group A 

7.77±3.23** 4.082±1.38** 23.38±2.96 34.80±6.45 Group B 

6.46±2.70**  
7.98±2.42** 

24.63±2.58** 34.35±5.53 Group C 

3.21±1.69** 10.53±5.19** 26.39±2.55** 36.40±5.7 Group D 

16.16±3.97** 2.3±1.12** 21.85±1.92** 32.40±5.20 Group E 

0.073 0.026 0.035 0.449  P1 

0.008 0.001 0.406 0.636 P2 

0.0014 0.0015 0.010 0.667 P3 

0.006 0.009 0.000 0.993 P4  
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Figure 1: Changes of Serum Testosterone level in different groups related to  
group E 

 
Figure 2: Correlation of Seminal Leptin with Testosterone level in different 
groups 
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DISCUSSION 
Leptin, the adipocyte-derived hormone 
that plays a key role in body weight 
homeostasis, has emerged as a relevant 
neuroendocrine mediator in different 
systems, including the reproductive 
axis. Thus, compelling evidence points 
out a major role of leptin in the 
regulation of female pubertal 
development and fertility, both in 
humans and experimental animals. 
 The contribution of leptin to the 
proper functioning of the male 
reproductive system has been less 
clear. However, data gathered from 
independent groups and through a 
variety of experimental approaches, 
strongly suggest that leptin is able to 
act at different levels of the 
hypothalamic-pituitary-testicular axis 
(Tena-Sempere et al., 2007). 
 

 This study was designed to prove or 
deny the role of leptin in male 
infertility and to detect the role of 
leptin in the hypothalamic pituitary 
gonadal axis. Patients were selected 
randomly among infertile patients and 
BMI was then calculated to show the 
relation between seminal  leptin and 
BMI in these males. 
A highly significant difference was 
detected between group D  
(Azoospermic men) and both groups 
B (Oligozoospermic men) and C 
(Oligo- Asthenozoospermic men)as 
regards BMI, serum inhibin B, serum 
leptin and seminal leptin. Branko et 
al., 2006) have found that there is a 
significant difference between non 
obstructive azoospermia group and 
Oligoatheno-teratozoospermia group 
but up to our knowledge no studies 
have dealt with such a comparison 
like that in this study; however, 
Hanafy et al., 2007) have stated that 
the infertile oligozoospermic patients 
demonstrated higher mean serum 
leptin levels compared with the fertile 
normozoospermic males. The later 
finding was  consistent with our study 

which revealed a significant 
difference between group D and 
group E as regards serum total 
testosterone level( p=0.006), BMI 
(P=0.000) and seminal 
leptin(P=0.009).  
 

Also a significant difference between 
group A and group E as regards 
seminal leptin (p=0.026) and, 
BMI(P=0.035) and non-significant 
difference as regard testosterone 
level.Also a significant difference 
between group B and group E as 
regards seminal leptin(p=0.001) and 
testosterone level(p=0.008)non-
significant difference as regard 
BMI.Also a significant difference 
between group C and group E as 
regards seminal leptin(p=0.0015), 
testosterone level (p=0.0014)and  BMI 
(p=0.010). 
 

This study showed that circulating 
leptin and fat mass (BMI) were 
inversely related with total testosterone  
concluded that excess seminal leptin 
may be an important contributor to the 
development of reduced androgens in 
male obesity. However, there is 
consistent enthusiasm in the literature, 
with considerable circumstantial 
support, for the hypothesis that 
alterations of sperm parameters 
associated with obesity can be 
attributed to inappropriate suppression 
of the hypothalamic-pituitary-gonadal 
axis by elevated estrogens derived 
from peripheral aromatization,and 
resulting decreased testosterone 
production reflected in low levels of 
circulating testosterone and 
intratesticular testosterone(Madah et 
al., 2001). 
 

Concluded thatthe role of leptin in 
reducing serum testosterone in obese 
men Also, leptin possibly has a direct 
inhibitory effect on testosterone 
production by binding to Leydig cells 
(Ishikawa et al., 2007). 
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It has been observed in obese men that 
the peripheral leptin receptors in the 
testis are directly exposed to high-
leptin concentrations with possible 
negative effects on gonadal 
functions(Soyupek et al., 2005). 
 

CONCLUSIONS  
In conclusion, the data of our study 
indicate that leptin is signal linking 
excess of adipose tissue to altered 
steroidogenic function of the testis. 
These studies complement and add 
significant information to the 
knowledge of the interaction between 
leptin and male reproductive function 
whereas leptin excess as a result of 
obesity seem to have deleterious 
effects on the target steroidogenic cell. 
The testosterone level wassignificantly 
decreased as leptin level increased in 
infertile men. The present study 
recommend that the increasing 
prevalence of obesity and apparent 
simultaneous decrease in male 
reproductive potential calls for 
greaterclinician awareness of the 
effects of obesity on fertility, better 
understanding of 
underlyingmechanisms, and 
implementation of effective avenues of 
treatment. 
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