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Abstract                                                                                                                                                  

Background: Hormone evaluation is an essential parameter in giving a definitive diagnosis in 
infertile males. Abnormal hormone production has been noted as a male causative factor, and 
hormonal replacement could play a corrective role. 
Objective: To assess the hormonal profile and semen quality of infertile Sudanese males.                                                                                                                                                                 
Materials and Methods: Reproductive and thyroid hormones levels were estimated by 
ELISA in the sera of 500 infertile males. The study covered 150 azoospermic patients, 150 
oligospermic patients, 100 asthenozoospermic patients, and 100 patients with abnormal sperm 
morphology. The control group included 100 healthy, normospermic males.                                                   
Results: The testosterone level was found significantly decreased (p < 0.05) in the infertile 
patients, and this decrease was clearer in azoospermic patients. Follicle stimulating hormone 
(FSH) level was also markedly increased (p < 0.05) in the infertile patients. Prolactin level was 
slightly increased in azoospermic patients, and significantly increased in other infertile patients   
(p < 0.05). Luteinizing hormone (LH) was significantly increased in both azoospermic and 
oligospermic patients (p < 0.05). Thyroxine (T4) hormone was slightly increased in the infertile 
patients. Significant correlation was noticed between: FSH and LH with seminal volume in 
azoospermic patients (p < 0.05), prolactin with liquefaction time in asthenozoospermic patients 
(p < 0.05), and FSH with prolactin in abnormal sperm morphology patients (p < 0.05). An 
inverse relationship was observed between testosterone and LH, FSH and prolactin levels           
(p < 0.05) in infertile patients.                                                                                                                        
Conclusion: In infertile patients, testosterone level was decreased, FSH, LH and prolactin 
levels were increased, and T4 hormone was slightly increased. Semen volume and liquefaction 
time was strongly affected by testosterone level, which has an inverse correlation with 
reproductive hormones.  
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Introduction   

Hormonal causes of male infertility include congenital or acquired diseases of the hypothalamus, 
pituitary, or peripheral organs that result in an alteration of the hypothalamic-pituitary axis. 
Testosterone and other androgens interact with a large variety of target cells, including 
development of sexual function and stimulation of spermatogenesis and support of male sex 
drive. Luteinizing hormone (LH) stimulates the secretion of sex steroids from the gonads. In the 
testes, LH binds to receptors on Leydig cells and stimulates synthesis of testosterone. Follicle 
stimulating hormone (FSH) stimulates sperm production and maturation. Excess prolactin is 
associated with gynecomastia and impotence. On the other hand, all cells in the body are targets 
for thyroid hormones which have profound effects on many physiologic processes1.                                 
In view of the increasing numbers of infertile males in developing countries, few studies were 
carried out to assess the levels of reproductive and thyroid hormones in infertile males in Sudan. 
This study was essentially conducted to determine the levels of reproductive and thyroid 
hormones among Sudanese infertile males, and to assess their association and significance in 
male infertility. 

Materials and methods  

Reproductive, thyroid hormones and semen parameters of infertile male couple seeking solution 
for their infertility problem were compared with that of fertile subjects. 500 infertile males were 
consecutively recruited for the study in Khartoum (Sudan), between July 2004 and October 
2006. These patients were selected from men who consulted the infertility clinics after being 
unable to achieve pregnancy for at least 2 years, and from whom their female partners have 
shown no diagnosed causes of infertility, or any disorder of ovulation. The infertile men were 
divided into four groups, according to the abnormal result of their semen analysis: Azoospermic 
patients (n=150) have without sperms in their semen after centrifugation, oligospermic patients 
(n=150) with sperm density < 20X106 /ejaculation, abnormal sperm motility patients (n=100) 
with sperm motility < 30% and abnormal sperm morphology patients (n =100) with sperm 
abnormal morphology ˃ 35%. Control fertile subjects were restricted to 100 men who had 
fathered a child during the last 2 years.                                                                           
Information concerning the infertility problem was collected at several stages. A structured 
interview was conducted, during the first visit, to obtain demographic information, reproductive 
history, past medical history, occupational history, and lifestyle. A complete physical and 
andrological examination were carried out and patients were requested to submit a semen and 
blood specimens, and sometimes a urine specimen. Venous blood (5 mL) from both fertile and 
infertile males was collected in an anticoagulant-free tube for analysis of reproductive and 
thyroid hormones. After allowing 30 min for spontaneous blood clotting, the serum was 
separated from the blood cells by twice centrifugation at 2000 rpm at room temperature, then 
stored at - 20°C, and assayed within one week using the enzyme linked immuno-sorbent assay 
(ELISA) technique.  
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Semen specimens from both test and control groups were collected by masturbation into 50 ml 
sterile polystyrene containers after 3-5 days of abstinence. After liquefaction the samples were 
analyzed at room temperature according to the World Health Organization guidelines.           
Approval for this study was obtained from Al-Neelain University (Sudan). Verbal consent was 
obtained from infertile patients and control group individuals. Statistical analysis of data was 
expressed in mean, standard error, and standard deviation. Analysis was performed by one-way 
variance (ANOVA) and coefficient correlation (r), student t-test, and a significance fixed at        
p = 0.05. 
 

Results        

Genital examination showed that azoospermic and oligospermic patients had the highest 
frequency of moderate and small-sized testes. Three oligospermic patients were found to have a 
past history of mumps. Also, two of the azoospermic patients had a history of orchitis. The 
azoospermic patients investigated were in the age range 24- 55 years (mean ± SE, 37.5± .5). The 
oligospermia patients were in the age range 22-53 years (mean ± SE, 36.6± .7 ). Patients with 
abnormal sperm motility were in the age range 23- 54 years (mean ± SE, 39.2± .9). Abnormal 
sperm morphology patients were in the age range 24- 53 years (mean ± SE, 38.5± .8). The 
control group men were in the age range 20-40 years (means± SE 31±.5) years.       
Testosterone level in the study group was significantly reduced. Severe reduction was recorded 
in infertile patients with azoospermia (Fig.1).  
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Fig. (1): Mean levels of testosterone in the study and control groups 
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Testosterone level was significantly correlated with reproductive hormones. Significant increase 
of FSH level was found in the infertile males. This increase of FSH was demonstrated in infertile 
patients with azoospermia and oligospermia. Prolactin level in the study infertile group was 
found significantly increased. This increase is also slightly higher in infertile patients with 
abnormal sperm motility. On the other hand LH levels in azoospermic and oligospermic patients 
were found slightly increased in infertile patients with abnormal sperm motility and abnormal 
sperm morphology. Also there was significant reduction of seminal volume and liquefaction time 
in the study group patients; and this reduction correlated positively with the reproductive 
hormones. Furthermore, significant correlation was also observed between both FSH and LH and 
seminal volume in azoospermic patients. Among infertile patients significant correlation was 
detected between semen liquefaction time and prolactin; and between abnormal sperm motility 
and abnormal sperm morphology with both FSH and LH (Table I).   
 

Table I.   Statistical correlation of hormonal profile to                                                                          
semen quality in study and control groups  

      
 
 
 

Hormones 
 

Azospermia 
(m±.se) 

 
Oligospermia 

(m±.se) 
 

 

 

Abnormal 
Motility 
(m ±.se) 

 
 

Abnormal 
Morphology 

(m±.se) 

 
 

Control 
group 

(m±.se) 
No. 150 No. 150 No. 100 No. 100 No. 100 

Testosterone (ng/ml) 3.8 ± 0.08 4.0 ± 0 .10 4.1 ± 0.12 4.2 ± 0.12 5.4 ± 0.19    

FSH (MIU/ml) 17.9 ± 1.7 15.5 ± 1.1 12.3 ± 0.91 12.3 ± 0.91 7.5 ± 0.31     

Prolactin (ng/ml) 14.5 ± 0.49 17.2 ± 0.74 15.2 ± 0.66 15.0 ± 0.65 12.6 ± 0.55     

LH (MIU/ml) 8.9 ± 0.50 8.5 ± 0.32 7.7 ± 0.43 7.7 ± 0.43 7.0 ± 0.19    

 

T4 (ug/dl) 
 
11.7 ± 1.3 

 
12.0 ± 1.2 

 
13.3 ± 1.6 

 
12.5 ± .4 

 
8.8 ± 0.28 

   

 

Discussion 

Several researchers reported that disturbance in gonadotropin ratios may cause male infertility 
since these hormones act synergistically in the stimulation and maintaining healthy spermatozoal 
production2. In the present study significant reduction in serum testosterone level was detected 
among infertile male patients. Testosterone is essential for all steps in spermatogenesis, so 
reduction in this hormone concentration may affect sperms count and semen quality3. Also 
significant increase of FSH level was detected among infertile patients.  
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Increase of FSH level may result from testicular injury due to viral, toxic or congenital factors. In 
cases of severe seminiferous tubules damage, FSH may increase due to decrease of inhibin B 
secretion4. In cases of spermatogenic damage, Sertoli cells produce less inhibin B. Also FSH-
releasing factor or a decrease in testosterone production (due to concomitant Leydig cell 
dysfunction) is other factors that may contribute to an increase in FSH levels. Such an increase in 
turn may stimulate inhibin B secretion1.                                                                                                              
Elevated serum FSH is a reliable indicator of germinal epithelial damage and is usually 
associated with severe oligospermia or azoospermia as found in our study. An elevation of LH 
level in the study group is caused by the stimulatory action mediated by low level of 
testosterone3. Testosterone and FSH receptors are located on the Sertoli cells not on the germ 
cells. They exert independent actions, but they are likely to exhibit synergism. So disruption of 
Sertoli cells function may affect the semen parameters, since these cells nurse and support the 
germ cells.This condition leads to excessive prolactin production by the pituitary gland and this 
disruption was detected among infertile patients.                                                                                          
On the other hand, the accessory glands secretion is affected by decrease in the testosterone 
level5. Decreased testosterone level in this study was found associated with reduction of the 
semen volume and the liquefaction time in the infertile males group.                                                                                              
Conclusion: In the infertile study group testosterone level was decreased, and FSH, LH, and 
prolactin levels were increased. This indicates an inverse relationship between testosterone level 
and the other reproductive hormones.                                                                                               
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