
1 
 

African Journal of Medical Sciences                      http://ajmsc.info 

Citation: Rayan S. Abdulla. Bacterial Pathogens associated with Pyospermia among Sudanese 

Infertile Males. African Journal of Medical Sciences, 2016, 1(6) ajmsc.info 
 

Bacterial Pathogens associated with Pyospermia                                                   

among Sudanese Infertile Males  

Rayan S. Abdulla                                                                                                                           
Faculty of Medical Laboratory Sciences, Al Neelain University, Khartoum, Sudan 

 

Abstract    

Background:  Culture of semen specimens frequently yields growth of organisms many of 

them are considered normal flora of the genito-urinary tract. Infections of the male genitourinary 

tract account for up to 15% of cases of male infertility. Acute and chronic infections and 

consequent inflammation in the male reproductive system may compromise the sperm cell 

function and the whole spermatogenetic process.                                                                                                                                                    

Objective: To determine bacterial pathogens associated with pyospermia among Sudanese 

infertile Males.                                                                                                                                                            

Materials and methods: Semen samples were collected from 30 infertile males as a test 

group and from nine healthy fertile males as a control group. They were inoculated on routine 

laboratory media, and isolates were identified by Gram stain and biochemical tests. Their 

sensitivity pattern to the common antibiotics was performed.                                                                    

Results: Positive bacterial isolates were detected among 25 infertile males (83.3%), and sterile 

culture was detected among 5 infertile males (16.7%). Enterococcus faecalis (30%) was the 

commonest organism isolated and Pseudomonas aeruginosa (10%) together with Klebsiella 

pneumoniae (10%) were the less common organisms isolated. In the control group, only             

3 (33.3%) were found infected. All isolates were sensitive to ciprofloxacin, less sensitive to 

erythromycin and all of them were resistant to penicillin.                                                                                          

Conclusion: Presence of pyospermia play an important role in the causation of male infertility 

and ciprofloxacin may be the drug of choice for treatment of this condition.   
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Introduction  

Semen is a fluid mixture of spermatozoa derived from the epididymis, and bulbourethral, 

urethral and prostate glands. Each area contributing to semen production is considered sterile, yet 

culture of semen for bacteria may be positive. Although sterility of internal urethra is maintained 

primarily by normal flow of urine, the distal urethra is not considered a sterile area. 
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Recent studies have shown that the simple presence of bacteria in semen samples may 

compromise the sperm quality. The bacteria responsible for semen contaminations generally 

originate from the urinary tract of patients or can be transmitted by the partner via sexual 

intercourse1. The most frequently isolated microorganism in male patients with genital tract 

infections or semen contamination is Escherichia coli. The negative influence of this species on 

sperm quality is partially due to its effect on motility and to the impaired acrosomal (a structure 

at the end of sperm cell) function, as demonstrated at the ultrastructural level2.                                            

The influence of gram-positive uropathogenic bacteria on sperm morphology and function has 

been poorly investigated until now. It was reported that aerobic cocci are present in about 50% of 

semen samples of male partners in infertile couples. Enterococcus faecalis was isolated from 

53% of patients, micrococci from 20% and alpha-haemolytic streptococci from 16% of the 

infected samples. Increased prevalence of genital tract infections caused by E. faecalis is 

associated with compromised semen quality in terms of sperm concentration and morphology. 

The presence of micrococci and alpha-haemolytic streptococci does not appear to exert any 

detrimental effect on sperm quality3.                                                                                                          

Although no significant depressor effect of enterococci on sperm motility was observed, some 

researchers described, in an in vitro study, a negative influence on membrane integrity of human 

sperm head, neck and mid-piece, probably mediated by hemolysin, a well-known virulence 

factor of enterococci. Genital ureaplasmas and mycoplasmas may colonize male urethra and 

contaminate the semen during ejaculation. However, these microorganisms and particularly 

Ureaplasma urealyticum are potentially pathogenic species playing an etiologic role in both 

genital infections and male infertility4. Ureaplasma urealyticum, one of the most frequent causes 

of the male infertility, due to its ability to reduce semen quality and the fertilizing potential of 

sperm, negatively influences the sperm motility, density and morphology and reduces the 

oxidoreductive potential of the ejaculate, which makes sperm more vulnerable to peroxidative 

damage. The cause-effect relationship between bacterial infections and semen contamination and 

male infertility is still being debated. To complicate the problem even more, the presence of 

bacteria in semen samples of infertile men has a similar prevalence to that observed in fertile 

males The clinical significance of bacteria in semen is still unclear5. Infection of the semen is 

worldwide, and commonly difficult detect or treat. Investigations of such infections often require 

good isolation, identification, and susceptibility testing. Unfortunately semen infections are 

poorly detected in Sudan, and rare data are available on the subject. Hence this study focuses on 

the problem in order to control and avoid chronicity of the condition that may lead to male 

infertility.                                                                                                                                                              

The aim of this study was to investigate the semen quality in the presence of different bacterial 

species. Semen samples were processed for bacteriological analysis and examined to evaluate 

sperm concentration and motility. 

Materials and methods           

This was a quantitative, comparative, cross-sectional, case-finding study. The population 

investigated was Sudanese male patients with different age ranges, and attending  
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the Reproductive Health Care Center (Khartoum, Sudan). Sampling was a non-probability, 

purposive, convenience type. Sample size was 30 infertile males as a test group and nine healthy 

fertile males as a control group. Data was collected using a structural questionnaire. The 

collected data were analyzed using SPSS program. Approval to run the study was taken from 

Alneelain University (Khartoum, Sudan). Permission to collect the specimens was granted by 

Director of the Reproductive Health Care Center (Khartoum). Verbal consent was obtained from 

all patients investigated.                                                                                                            

Semen samples were collected by masturbation after 3-5 days of sexual abstinence. Patients were 

asked to urinate and wash the hands, penis and scrotum before ejaculation to avoid possible 

contamination from the urine or external genitalia. If there was a delay, an Amie’s transport 

medium was used to transport the specimen to the laboratory. On reaching the laboratory, the 

specimen was incubated at 37°C.                                                                                                         

Then an air-dried smear of semen was prepared and fixed by heating. The smear was Gram 

stained and examined microscopically for gram reaction, shape, and arrangements of bacteria.                          

Next, specimens were inoculated directly on aerobic blood agar, anaerobic blood agar, heated 

blood agar, and Mac Conkey agar. Identification of the bacterial pathogens was performed by 

studying the colonial morphology of the isolate, i.e. size, color, shape, consistency, and 

convexity. Identification of Gram positive bacteria was made by catalase test, coagulase test, 

DNase test, aesculin test, and inoculation on mannitol salt agar. Identification of Gram-negative 

bacilli was done by oxidase test, Kligler iron agar, indole test, citrate utilization test, urease test, 

and motility test.                                                                                                                                                        

Antimicrobial susceptibility testing was conducted by the Kirby-Bauer disc diffusion technique. 

The medium used was Muller Hinton agar; and the turbidity of the bacterial suspension was 

matched with the turbidity of the standard of barium chloride. Antibiotics used were penicillin, 

ciprofloxacin, gentamycin, and erythromycin.  

Results  

30 infertile males attending the Reproductive Health Care Center (Khartoum) were investigated. 

Semen samples investigated were those containing 3-10 pus cells/HPF (mild pyospermia) and 

those containing more than 10 pus cells/HPF (moderate pyospermia). Positive isolates were 

detected among 25 (83.3%) of the infertile males examined. In the control group, only 3 (33.3%) 

were found infected.12 positive cultures (48%) were detected among patients with mild 

pyospermia and 13 positive cultures (52%) were detected among patients with moderate 

pyospermia. Sterile cultures were found among five (16.7%) of them.                                                                                                                                                                                                 

AS shown in Table (I), significant growth of positive isolates was Enterococcus faecalis (30%), 

coagulase positive staphylococci (20%), Escherichia coli (13.3%), Pseudomonas aeruginosa 

(10%), and Klebsiella pneumoniae (10%).                                                                                                                                         

Patients investigated were in the age range 25-50 years. The frequency of infection was (81.4%) 

in the age group 25-40 years, and it was 100% in the age range 41- 50 years.                                                                      

In vitro antibiotic susceptibility of the isolated strains was performed using the antibiotics: 

ciprofloxacin, gentamycin, cephaloridine, ceftazidime, erythromycin, and penicillin. These  
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pathogens were mostly sensitive (100%) to ciprofloxacin, and least sensitive (0%) to penicillin 

(Table II).  

                    Table (I): Bacterial species isolated from patients with pyospermia 

        % of total isolated          No. isolated Bacterial species 

30% 9            Enterococcus faecalis 

20% 6            Staphylococcus aureus 

13.3% 4            Escherichia coli 

10% 3     Klebsiella pneumoniae 

10% 3         Pseudomonas aeruginosa 

83.3% 25        Total pathogenic species 

16.7% 5             Sterile specimens 

100% 30           Total specimens collected 

 

Discussion 

Microorganisms can affect directly the male reproductive function causing agglutination of 

motile sperm, reducing the ability of acrosome reaction and causing alterations in cell 

morphology. Indirectly they lead to production of reactive oxygen species generated by the 

inflammatory response to the infection. The presence of leukocytes in the semen often 

complicates the interpretation of results of sperm analyses and alterations of sperm parameters. 

Hence it is advisable to avoid the additional factors that could increase sperm damage, such as 

the cellular inflammatory response6.                                                                                                                           

In this study organisms isolated were Enterococcus faecalis (21.7%), coagulase positive 

staphylococci (17.4%), Escherichia coli (10.9%), Pseudomonas pyocyanea (10.9%), Proteus 

mirabilis (8.7%), and Klebsiella pneumoniae (4.3%). Bacterial growth was found in 73.9% of the 

specimens investigated, and positive isolates were detected among 31 (83.8%) of the infertile 

males. In the control group, only 3 (33.3%) were found infected. Most of the tested strains were 

susceptible to ciprofloxacin, cefloxacin, cephaloridine, ceftazidime, ceftriaxone, and 

erythromycin.                                                                                                                                                             

Bukharin and his colleagues7 compared the incidence of bacteriospermia in the semen of males 

from infertile couples with the semen of fertile volunteers. They divided the infertile males 

according to WHO criteria by their spermiogram results into those with normospermia (Group A, 

n = 65) and those with semen abnormalities (Group B, n = 116).  
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Table (II): Susceptibility pattern of bacterial species isolated 

Bacterial 

species 

Number of bacterial species susceptible to: 

CIP CEL CFZ G E P 

Ent. faecalis            9           8           7           6           0           0 

       Staph. aureus           6           6           6           6           6           0 

            E. coli           4           3           3           2           0           0 

          Ps. aeruginosa           3           2           2           1           0           0 

K. pneumoniae           3           2           2           1           0           0 

 

Total 

          25 

          (100%) 

          18 

(72%) 

          20 

(80%) 

          16 

          (64%) 

          6 

         (24%) 

          0 

          (0%) 
 

CIP: Ciprofloxacin     CFL: Cephaloridine     CFZ: Ceftazidime                                                                         

G: Gentamycin      E: Erythromycin     P: Penicillin 

Their control group consisted of 44 fertile volunteers (Group C, n = 44). The incidence of 

positive cultures in the semen between Groups A, B and C was 69 %, 74 % and 66 %, 

respectively. These findings did not differ significantly from our study findings. However, 

Staphylococcus and Streptococcus species were found in all groups investigated.                                                                                                                                               

Also Kjaergaard and his co-workers8 covered the relationship between semen quality, 

pyospermia and bacteria isolated among 201 semen specimens from male patients attending a 

fertility clinic. Twelve patients (6%) had pyospermia. In 182 patients, 552 microorganisms were 

detected, including Enterobacteriaceae (2.8%), Gardnerella vaginalis (9.6%), Chlamydia 

trachomatis (1.6%), Mycoplasma genitalium (0.9%), and Ureaplasma urealyticum (11.8%). 

Semen quality was neither related to occurrence of microorganisms nor to pyospermia. In our 

study 43.3 % of the infertile males had a moderate pyospermia, and Enterobacteriaceae genera 

were isolated in 23.3 % of them.                                                                                                                         

Furthermore, Mohammad and his co-authors9 investigated 670 infertile men and they diagnosed 

72 patients with pyospermia following the criteria applied in our study, i.e. pus cells greater than 

3 or equal to 10/HPF of semen.                                                                                                                          

From this study we may recommend that infertile males should be screened for pyospermia, 

culture should be performed, and the appropriate antibiotic is to be prescribed. If facilities of 

semen culture is not available (in remote districts), ciprofloxacin may be recommended as the 

drug of choice. Also infertile men are advised to seek treatment as early as possible to avoid 

development of a chronic inflammatory process.                                                                                                 

Conclusion: Presence of pyospermia in semen play an important role in the causation of male 

infertility by damaging sperms, hampering their motility, altering the chemical composition of 

the seminal fluid, or by producing an inflammatory process in the genital tract. Since bacterial 

species isolated from pyospermia patients were all susceptible to ciprofloxacin, this antibiotic 

may be the drug of choice for treatment of this condition.   
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