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Abstract                                                                                                                                    

Background: The Epstein–Barr virus (EBV), also called human herpesvirus 4 (HHV-4), is one 

of the most common viruses in humans. Infection with EBV occurs by the oral transfer 

of saliva and genital secretions . Viral infections can be considered as direct and/or indirect cause 

of male factor infertility.                                                                                                                         

Objective: To study the association of Epstein Barr virus infection with male infertility in 

Khartoum (Sudan).                                                                                                                                                                    

Materials and methods: This was a descriptive study conducted during the period from 

April to July 2017 in Khartoum State (Sudan). A total of 92 participants aged 20-66 years were 

enrolled in the study. An interview-administered questionnaire was used to gather clinical and 

demographical data. A blood specimen was collected from each participant. The specimens were 

investigated using blood-based nucleic acid amplification tests.                                                                     

Results: 20 patients (43.5%) were found infected with Epstein Barr virus . All patients 

investigated were males in the active age group 36-50 years .                                                             

Conclusion: Detection rate of positive Epstein Barr virus among infertile men was low in 

Khartoum and EBV may play a role in the causation of male infertility.  
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Introduction  
 

Infertility is a serious medical problem contributing to inappropriate contraceptive behaviour. 

Poor sexual and reproductive health affect 15% of all couples worldwide. However, male factor 

has been found to be the sole reason responsible in about 20% of such couples. In contrast, 60-

75% of male infertility remains idiopathic1.                                                                                                         

Male infertility refers to the inability of a male to achieve spontaneous pregnancy in a fertile 

female in one year. A decline in the male infertility may be attributed to many factors which 

include urogenital abnormalities, testicular failure, genetic abnormalities, immunologic 

problems, endocrine disturbances, systemic diseases, cancer, and infections of the genital tract, 

environmental agents, distorted lifestyle and gonadotoxic factors exposure2.   
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Various infectious agents i.e. bacteria, fungi, viruses and parasites can cause reproductive                                                                                                                                          

disturbance in both sexes. One of infectious agents is Epstein- Barr virus. The Epstein–Barr 

virus (EBV) is one of eight known human herpesvirus types in the herpes family, and is one of 

the most common viruses in humans. Infection with EBV occurs by the oral transfer 

of saliva and genital secretions. although it may also infect and replicate in epithelial cells in 

vivo. The age of acquisition of EBV (measured by antibodies) varies in different geographic 

areas. the infection is usually asymptomatic, whereas primary infection during puberty may 

cause infectious mononucleosis. The transmission during property involves saliva with high-

tittered EBV, but might also be transmitted through genital secretions, probably through cell- 

associated EBV. An association with leukocytospermia and an increased mean sperm count have 

been reported in EBV positive semen sample3.                                                                                                

This study was the first study conducted in Sudan to investigate the association of EBV with 

male infertility using the polymerase chain reaction (PCR). 

Materials and methods                                                                                                          
 

This was a descriptive study conducted at Banoon Center for In-Vitro Fertilization (BCIVF) 

located in Khartoum (Sudan) to detect Epstein Barr virus among infertile males. The study was 

carried out during the period from April to July 2017. The study population was 92 male 

patients: 46 were the infertile test group and 46 were the fertile control group. The study 

participants were well-informed about the study objectives which they freely consented. 

The age incidence of the participants ranged from 20-66 years. An interview questionnaire was 

designed to gather clinical and demographical data.                                                                                                  

92 blood specimens (5 ml each) were collected from all participants using plain containers. The 

containers were clearly labeled with demographical data. All specimens were centrifuged at 5000 

rpm for 5 minutes to separate plasma that was stored at -20 ºC until ready to use.                                                                                                      

DNA extraction:  DNA extraction was performed using the phenol/chloroform procedure. 500 

ml 5% sodium dodecyl sulfate (SDS) were added to 250 ml of patient plasma and 20 ml 

proteinase K. The mixture was incubated at 56ºC for one hour. After 10 minutes samples were 

incubated at 95ºC to deactivate proteinase K. Then 500 ml phenol/ chloroform/ isoamyl alcohol 

(25:25:1) were added, centrifuged at 12000 rpm for 10 minutes, the upper layer was transferred  

to new Eppendorff tubes, and 1000 ml absolute ethanol were added. The solution was then 

incubated at 20ºC over- night. The next day, the samples were centrifuged at 16000 rpm for 15 

minutes, the supernatant was discharged and the tubes were dried. The 200 ml 70% ethanol were 

added, shaked up until the pellet disappeared, and centrifuged at 16000 rpm for 15 minutes. 

Later, the supernatant was discharged, the tubes were inverted, left open for 2 hours, 25 or 50 ml 

distilled water were added and the extracted DNA was preserved at -20ºC.                                        

PCR protocol:  A master mix containing all the PCR reagents except DNA was prepared in 1.5 

microcentrifuge tubes to give a volume of 25 μL for each DNA sample. This reaction mixture  

contained: 17.3 H2O, 1μL primer; and latent membrane protein (LMP-1). The primers used were:                                                   

Forward primer: CCGAAGAGGTTGAAAACAAA                                                                                                         

Reverse primer: GTGGGGGTCGTCATCATCTC                                                                                                                                      
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PCR mixture prepared was containing 1mM, 1μL dNTPs (0.2 mM each), 1μL MgCl2 (50 mM), 

2.5 μL PCR Vi Buffer (10X), and 0.2 μL Taq polymerase (5 u/μL). The mixture was transferred  

to 0.2 ml PCR tubes, and 1μL from the DNA samples was added to each tube. With each run a 

positive and negative control were included. The positive control was a known EBV DNA, while 

the negative control contained no DNA and was used as a contamination measure. Samples were 

run in the PCR machine (MJ Research Thermocycler, England) using the following program:    

Samples were subjected to an initial denaturation at 95ºC for 5 min, followed by 17 cycles for 

the denaturation step at 94ºC for 30 sec; and an annealing step at 60ºC for 30 sec; and an 

extension step at 72ºC for 30 sec. Then decreasing the extension by 0.5ºC after each cycle, 

followed by another 13 cycles of denaturation at 94ºC for 30 sec and an annealing at 54.5ºC for 

30 sec, and extension at 72ºC for 30 sec; and finally extension at 72ºC for 10 min.                                                                                                                                                   

The fragments were separated by agarose gel electrophoresis at a concentration of 2% agarose 

gel, ethidium bromide staining. 5 μL of each PCR product were loaded with a molecular weight 

marker of 100bp (ladder) and electrical field was adjusted at 100 V and 30 A for 1 hour. The 

positive Epstein Barr Virus bands (131 bp) are shown (Fig. 1).   

 

 

Fig. (1): Agarose gel showing PCR products.                                                                                          

M: Molecular weight marker (100 bp ladder).                                                                                           

Samples 3,4,6,7: Positive Epstein Barr Virus                                                                                     

Sample 2: Epstein Barr virus control (131 bp) 

 Results                                                                                                                                                                          
 

A total of 92 blood samples were collected from patients attending Banoon Center for In-Vitro 

Fertilization (Khartoum, Sudan). The blood samples were tested to detect the human Epstein 

Barr virus DNA genome using conventional PCR technique. The study investigated 46 infertile  
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men (test group) and 46 fertile men (negative control group). The age incidence of the infertile 

men was ranging from 20-66 years. 15 patients (33%) were aged 20-35 years, 26 patients (56%) 

were aged 36-50 years, and 5 patients (11%) were aged 51-66 years.                                                                                                                                                          

The frequency rates of marriage durations among the infertile men investigated were 11 (23.9%) 

among men married for less than 2 years, 5 (10.9%) among men married for 3-5 years, and         

4 (8.7%) among men married for more than 5 years.                                                                                                          

As shown in Table (1), from the 46 infertile patients investigated, 27 (58.7%) were having 

abnormal sperm count, and  19 patients (43.3%) were having normal sperm count. From the 27 

abnormal sperm count patients, 14 patients were azoospermic; and four azoospermic patients 

(8.7%) were EBV DNA positive. The correlation of positive EBV DNA with azoospermia cases 

was found statistically significant (p = 0.016). Also, from the 27 abnormal sperm count patients, 

13 patients were found oligozoospermic; and three oligozoospermic patients (6.5%) were EBV 

DNA positive. The correlation of positive EBV DNA with oligozoospermic cases was found 

statistically significant (p = 0.016).                                                                                                                                                               

On the other hand, from the 46 infertile patients investigated, 38 patients (82.6%) were having 

abnormal sperm motility (asthenozoospermia); and 18 asthenozoospermic patients (39.1%) were 

EBV DNA positive. The correlation of positive EBV DNA with asthenozoospermic cases was 

found statistically insignificant (p = 0.246).                                                                                              

Furthermore, among the 46 infertile patients investigated, 40 patients (87.0%) were having 

abnormal sperm morphology (teratozoospermia); and 17 teratozoospermic patients (37.0%) were 

EBV DNA positive. The correlation of positive EBV DNA with teratozoospermic cases was 

found statistically insignificant (p = 0.205).    

Table(1) : Correlations of positive EBV DNA with cases of azoospermia, 

oligozoospermia, asthenozoospermia, and teratospermia 

Parameter  
 EBV DNA 

 
 

Total 

 

p - value 

 Positive 
 

Negative 
  

 

  

Azoospermia  
4  

8.7% 
 

10 

21.7% 

14 

30.4% 
0.016 

 

Oligozoospermia  
3 

6.5% 
 

10 

21.7% 
13 

28.3% 
0.016 

Asthenozoospermia  18 

39.1% 
 

20 

43.5% 

38 

82.6% 
0.246 

Teratospermia  17 

37.0% 
 

23 

50.0% 

40 

87.0% 
0.205 

 

Discussion  

The demand for assisted reproduction has increased over the last few years because of infertility  
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problems among young men . Male factors in the majority of cases remain asymptomatic and 

have unknown causes. This study focused on the molecular diagnosis of EBV in infertile men in 

Khartoum (Sudan). Moreover, this study evaluated the relationship between viral molecular 

findings and major semen parameters. EBV is a member of the herpesvirus family, causing 

infectious mononucleosis, had been associated with Burkitt's lymphoma. EBV is found in serum 

and is thought  to be a sexually transmitted infection4. The present study showed a prevalence 

rate (56.5%) of positive EBV DNA in the age group 36-50  years. This finding was lower than 

the finding reported by Bauer and his colleagues5. In addition, the study showed a significant 

correlation between positive EBV DNA and azoospermia. This finding was in agreement with 

the report of Neofytou and his co-workers6. Also,  this study showed a significant association 

between positive EBV DNA and oligozoospermia.  This finding was in agreement with the 

report of Neofytou and his colleagues6 who found EBV infection associated with reduced sperm 

counts. Furthermore, this study showed no significant correlation between positive EBV DNA 

and asthenozoospermia and teratozoospermia. This finding was not consistent with reports of 

Nikiforos7 and Neofytou6.                                                                                                                           

Positive EBV DNA did not show any correlation with asthenozoospermia or teratozoospermia. 

The disparity of results reported by different studies might be due to the differences in testing 

techniques applied and the study populations .                                                                               

Conclusion: Detection rate of positive Epstein Barr virus among infertile men was low in 

Khartoum and EBV may play a role in the causation of male infertility.  
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