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Abstract                                                                                                                                                

Background: Seminal tract infection can play an important role in the etiology of male 

infertility. Such infections may often go unnoticed but could hamper fertility in several ways. 

Inflammation and fibrosis could obstruct the passage of sperms, spermatozoa could be directly 

damaged and immobilized, or the chemical composition of the seminal plasma could be 

adversely affected.                                                                                                                         
Objective: To study the significance of aerobic bacterial flora associated with seminal tract 

infection in semen of male infertile patients.                                                                                               

Materials and methods: 37 infertile and nine control fertile males with pyospermia were 

investigated by semen culture to isolate aerobic bacterial flora associated with seminal tract 

infection. Susceptibility testing of resulting isolates was performed against the common 

available antibiotics.                                                                                                                              

Results: Significant growth of 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%) was found in 73.9% of the cases 

examined. Positive isolates were detected among 31 of the infertile males (83.8%). In a control 

group of 9 healthy fertile males, only 3 (33.3%) were found infected. Most of the tested strains 

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

erythromycin.                                                                                                                           
Conclusion:  Seminal tract infection can be an important cause of male infertility. These 

infections may affect fertility by damaging sperms, hampering their motility, altering the 

chemical composition of the seminal fluid, or by producing an inflammatory process in the 

seminal tract.  
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Introduction 

Semen is a fluid mixture of spermatozoa derived from the epididymis, and bulbo-uretheral, 

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                  
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maintained primarily by normal flow of urine, the distal urethra is not considered a sterile area. 

Culture of semen specimens frequently yields growth of organisms many of them are 

considered normal flora of the genito-urinary tract1.                                                                                    

Seminal tract infections are causing a lot of frustrations to adult males attending fertility and 

urology clinics. Some of these patients are suffering of primary and secondary infertility. 

Infections may affect the testes, epididymis, seminal vesicles, prostate, and other seminal 

glands and ducts2.                                                                                                                                               

Over two-thirds of these infections are caused by Escherichia coli, Ureaplasma urealyticum, 

Klebsiella, Proteus, Pseudomonas, Enterobacter, Serratia, and Staphylococcus aureus.                       

Seminal tract infections are worldwide, and are commonly difficult to treat. Its increasing 

frequency challenges clinicians and infection control teams throughout the world to seek for 

better measures to combat this condition. Investigations of such infections often require good 

isolation, identification, and susceptibility testing. In spite of the fact that seminal tract 

infections are quite prevalent in Sudan, very few data are available. This study was therefore 

performed to investigate this problem in Sudan in order to avoid more serious forms of these 

chronic infections3.                                                                                                                                          

The object of this study is to investigate the role of bacterial infections in relation to male 

infertility and advice on appropriate therapeutic measures through semen culture and antibiotic 

sensitivity tests4.   

Materials and methods                                                                                                                               

This was a quantitative, comparative, cross-sectional, hospital-based, case study. The study 

population was male patients attending infertility clinics at different age groups. It was 

conducted in the Modern Medical Centre and the Sudanese Saudi Laboratory (Khartoum, 

Sudan). The qualitative variables included were: isolation and identification of the causative 

pathogens, the sensitivity pattern of positive isolates, and distribution of positive isolates 

according to age, occupation, and marital status. Data was collected using a structural 

questionnaire. The collected data were analyzed using master sheets and SPSS program. 

Approval to carry out the study was given by Al Neelain University (Khartoum). Permission to 

collect the specimens was granted by the Modern Medical Centre and the Sudanese Saudi 

Laboratory. Verbal consent was obtained from all patients investigated. The checklists were 

pre-tested, and the sterility and efficiency of the culture media were tested by incubating 5% of 

plates aerobically overnight. Control strains were checked for growth on culture media.                            

The sampling technique selected for this study was a non-probability, purposive sampling type. 

Sample size was 47 samples. Semen specimens were collected (after at least three days of 

abstinence), in clean dry sterile leak proof containers. In case of delay an Ames transport 

medium was used. On reaching the laboratory, the container was incubated at 37°C.                                  

Then a wet preparation of the specimen was made by dropping the semen sample in the center 

of a clean slide. This was covered with a clean cover slip and the preparation was examined 

microscopically using 10x objective and 40x objective looking for presence of pus cells and 

red blood cells. Another air-dried smear of semen was prepared, and fixed by alcohol. This 

smear was covered for 10 minutes with Giemsa stain. The smear was washed using clean water 

rapidly and the stain quality was checked and the smear was examined microscopically by the  
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oil-immersion objective. The semen specimen was Gram-stained to determine the Gram 

reaction; and shape and arrangements of bacteria.                                                                               

Specimens culture was performed by inoculating directly on Thayer Martin medium (incubated 

in carbon dioxide enriched atmosphere at 36 °C up to 48 hours) and on blood agar and Mac 

Conkey agar media (incubated at 37°C overnight). The resulting colonies were examined 

morphologically for size, color, shape, consistency, convexity, and Gram reaction. 

Identification of Gram positive bacteria was done by the catalase test, coagulase test, DNase 

test, growth on mannitol salt agar medium, and aesculin test. On the other hand identification 

of Gram-negative bacteria was carried out by the oxidase test, Kligler iron agar test, indole 

production test, citrate utilization test, urease production test, and motility test.                                                  

The antimicrobial susceptibility testing was performed by the Kirby-Bauer disc diffusion 

technique to test the antimicrobial susceptibility against the different bacterial isolates. Muller 

Hinton medium was used for this purpose. 3-5 well isolated, pure colonies of the test organism 

were emulsified in a test tube containing sterile normal saline. In a good light the turbidity of 

suspension was matched with the turbidity of the Mac Farland standard of barium chloride. 

The Muller Hinton medium plate was inoculated using a sterile swab. The swab was streaked 

evenly over the surface of the medium in four directions, and the plate was rotated 

approximately 60 ° to ensure even distribution. The appropriate antimicrobial discs were 

placed using sterile forceps, evenly distributed on the inoculated plate. The antibiotics used 

were ciprofloxacin (30 µg), cefloxacin (30 µg), ceftriaxone (25 µg), ceftazidime (25 µg), 

penicillin G (10 units), cephaloridine (25 µg), and erythromycin (15 µg). After an overnight 

incubation, the test plates were examined to ensure confluent or semi-confluent growth. The 

diameter of each zone of inhibition was measured in mm using a ruler.  

Results  

From the 37 infertile males investigated (18/58.1%) had a significant, pathological number of 

pus cells in the semen (more than 3 per high power field). The nine control fertile males 

investigated had a substantial number of pus cells in the semen. Positive isolates were detected 

among (31/83.8%) of the infertile males. In a control group of 9 healthy fertile males, only 3 

(33.3%) were found infected (Table I). 

 

 

Table (I):     Frequency of bacterial species isolated according                                                                          

to infertility and pyospermia 

Patients No. 

tested 

No.  

infected 

Pus cells / HPF 

          0-2         3-7 

            Infertile patients           37            31(83.8%)            13(41.9%)            18(58.1%) 

          Fertile control patients           9          3(33.3%) 

 

           2(66.7%) 

 

         1(33.3%) 
 

Total           46              34(73.9%) 15(44.1%) 19(55.9%) 
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Growth of 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%) was found among 34 (73.9%) of the cases (Table II).  

 

Table (II):   Bacterial species isolated from patients with                                                                           

seminal tract infections 

 

          Bacterial species         No. of         

isolates 

% of total           

isolates 

      Enterococcus faecalis             10             21.7% 

       Staphylococcus aureus             8             17.4% 

            Escherichia coli              5             10.9% 

           Pseudomonas aeruginosa              5              10.9% 

            Proteus mirabilis              4             8.7% 

       Klebsiella pneumoniae              2              4.3% 

           Total pathogenic bacteria              34             73.9% 

            Normal flora             12              26.1% 

           Total specimens collected             46             100% 

 

Subjects enrolled in the study were unmarried, married, divorced, and widowed. Seminal tract 

infection was more frequent (77.8%) among divorced patients (Table III).  

Table III:    Frequency of bacterial species isolated according to marital status 

 

Marital status  No. investigated No. Positive  

       Unmarried            8             5(62.5%) 

    Married          25             19(76%) 

      Divorced           9             7(77.8%) 

   Widow           4              3(75%) 

Total           46 34(73.9%) 
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Patients investigated were in the age range 20-60 years. The frequency rate of infection was 

more (22/78.6%) in the age group 20 -40 years; and least (12/66.7%) in the age group 41-60 

years.  

In vitro antibiotic susceptibility of the isolated strains was performed employing the antibiotics 

at present in clinical use, e.g. ciprofloxacin, cefloxacin, cephaloridine, ceftazidime, ceftriaxone, 

erythromycin, and penicillin G (Table IV). 

 

Table IV:   Susceptibility pattern of bacterial species isolated from                                                                    

patients with seminal tract infections 

                      Bacterial species Number of bacterial species susceptible to: 

           CIP            CEF            CFL            CFZ            CFT            E            P 

            Enterococcus faecalis             10             9             7             8            0            0            0 

            Staphylococcus  aureus             8             8             8             4            7            5            0 

            Escherichia  coli             5             5             4             4            4            0            0 

    Pseudomonas aeruginosa            5             0             0             4            0            0            0 

            Proteus mirabilis            4             4             4             3            0            0            0 

Klebsiella pneumoniae 

 

            2             2             2             1            1            0            0 
 

Total 
            34 

100% 

            28 

82.4% 

            25 

73.5% 

            24 

70.6% 

           12 

35.3% 

            5 

14.7% 

           0 

 
 

CIP = Ciprofloxacin     CEF = Cefloxacin     CFL = Cephaloridine     P = Penicillin G         

CFZ = Ceftazidime     CFT = Ceftriaxone     E = Erythromycin  

Discussion:   

The idea that bacterial infections may be partly responsible for male infertility arises from the 

clinical observation that genital pain is surprisingly common in such patients. The pain may 

sometimes be quite severe and radiating to the abdomen, but still patients had never considered 

it necessary to seek medical advice for this5.                                                                                            

Almost 58.1% of these patients also had pus cells in the seminal fluid, again indicating 

infection. Homonnai and his colleagues successfully treated a few patients of male infertility 

with a standard regime of ampicillin and the anti-inflammatory agent phenylbutazone 6.                                          

Nikkanen and his co-workers also observed silent infection of the male accessory genital 

organs in 22.3% of infertile men, and a course of tetracycline or sulfonamide-trimethoprim 

combination up to 4 weeks was inadequate in controlling the infection and restoring fertility7.                                                                                                                                                              

In the present study, only six (16.2%) of the infertile patients gave no growth on semen culture 

while in the remaining 31 patients (83.8%), different bacterial species were isolated. Other 

authors found 10% of the infertile patients giving no positive semen cultures and 90% gave one 

or more types of bacteria. The excluded bacterial species were normal flora of the seminal 

genital tract, mainly Staphylococcus epidermidis which is a common contaminant from skin 

and urethral meatus8.                                                                                                                                         
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Amongst the 34 samples (73.9%) giving a significant bacterial growth, the type of 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%) as shown in Table II. Other workers have found 

Corynebacterium, beta-hemolytic streptococci, and Gaffkiya as the common pathogens in the 

semen of infertile males9.                                                                                                                                          

In the present context, bacterial species isolated were susceptible to ciprofloxacin, followed by 

cefloxacin, cephaloridine, ceftazidime, ceftriaxone, erythromycin, and penicillin G. (Table IV). 

The development of bacterial resistance against penicillin and erythromycin perhaps reflects 

upon the practice of too frequent and indiscriminate use of these antibiotics. All bacterial 

species isolated revealed resistance against penicillin, thus indicating the high prevalence of 

penicillin G resistance in Khartoum, the site of the study. An inflammatory obstruction in the 

seminal passage among infertile males could be suggested by the presence of pus cells in the 

semen and the isolation of pathogenic bacteria10.                                                                                        

Teague and his co-workers speculated a correlation between the number of pus cells and the 

type of bacteria in the semen. However pathogenic bacteria like Pseudomonas, Proteus, beta-

haemolytic streptococci and some strains of Staphylococcus aureus were isolated from the 

samples which had more than 10 pus cells per high power field. This can be expected on the 

basis of the chemotactic property of bacteria and/or their products. The accumulation of the 

neutrophil leucocytes, which form the pus cells, is influenced by the positive chemotactic force 

at the local site and this property varies with the type of the organisms11.                                                         

It is possible that the infected seminal tract, relatively inaccessible to most antibiotics, may act 

as a reservoir of infection and may be a factor in maintaining the chronicity of urinary 

infections in males. Rehewy and his colleagues obtained positive bacterial cultures from the 

semen of 73% of asymptomatic infertile men. The most common aerobic organisms grown 

were Corynebacterium, Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli, 

Proteus mirabilis, Klebsiella pneumoniae and Mycoplasma, while amongst the anaerobes the 

mostly isolated were Peptostreptococcus and Bacteroides fragilis12.                                                           

The increased frequency of infection (78.6%) among male youth (20 -40 years) may be 

explained the high sexual activity and promiscuity prevailing in this age group. However, there 

is no significant difference in the frequency of seminal tract infection among married (76%), 

divorced (77.8%), or widowed (75%) patients (Table III).                                                               

Interestingly enough, 33.3% of the fertile male controls also had a positive bacterial culture. 

Obviously, a mere presence of bacteria in the ejaculate does not exclude fertility; however they 

have to be taken into account while evaluating an infertile male. Thus, it would be worthwhile 

to screen all infertile males for a possible silent seminal tract infection and vigorously institute 

appropriate anti-bacterial therapy wherever indicated by significant semen culture.                                           

From this study, it may be recommended that all infertile males should be screened to detect 

seminal tract infection and to institute the appropriate antibiotic therapy wherever indicated by 

significant semen culture. If facilities of semen culture is not available (e.g. in remote districts), 

ciprofloxacin may be recommended as the drug of choice. The infected seminal tract may act 

as a reservoir of infection and may be a factor in causing chronic urinary infections in males. 

Hence it is highly recommended to take the treatment of this infection as top urgent. 

Conclusion: Seminal tract infection can play an important role in the etiology of male 

infertility. These infections may affect fertility in several ways: by damaging sperm, hampering  
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their motility, altering the chemical composition of the seminal fluid, or by producing an 

inflammatory process in the seminal tract. Bacterial species isolated were all susceptible to 

ciprofloxacin, which may be selected as the drug of choice for treatment of seminal tract 

infection. The development of bacterial resistance against penicillin G among all isolates 

reflects the abuse of antibiotics in Khartoum. 
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