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ROLE OF ENRICHED MEDIA IN BACTERIAL ISOLATION
FROM SEMEN AND EFFECT OF MICROBIAL INFECTION
ON SEMEN QUALITY: A STUDY ON 100 INFERTILE MEN

Orji Ikechukwu1, Ezeifeka George2, Amadi Ekperechi Sabinus3, Okafor Florence4

ABSTRACT
Objective: The study was undertaken to determine the isolation potential of solid media with
and without pre-enrichment as well as the possible influence of microbial infection on semen
quality.
Methodology: Semen samples of 100 infertile men were cultured on solid media with and without
complementation with liquid media culture (pre-enrichment) respectively. The cultured plates
were examined macroscopically and the colonies identified. The sperm count, motility and
morphological characteristics of the semen samples were also determined.
Results: The bacteria recovered from both cultural methods includes Staphylococcus aureus,
Staphylococcus epidermidis, ß-haemolytic streptococci, á-haemolytic streptococci, Escherichia
coli, Proteus and Klebsiella species. There was a significant increase in bacterial isolation when
solid media culture was pre-enriched than when the former was used alone (p<0.05). There was
no significant  relationship between bacteria isolation and ranges of total sperm count, sperm
motility, morphological abnormalities and age groups studied (p<0.05).
Conclusion: Pre-enriched solid media is a more efficient technique for optimal bacterial isolation
from seminal fluid.
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INTRODUCTION

The isolation of microorganisms in seminal
fluid especially of infertile men has been widely
reported.1-4 While the exact role of microbial

infection in the aetiology of infertility is not very
certain owing to the limitations in diagnostic
criteria and asymptomatic nature of infection,5

some possible effect on the properties of
seminal fluid associated with fertility has been
suggested.6,7

In a comparative study among fertile and
infertile population, fertile men were identified
to have significantly fewer positive cultures
than the infertile population.8 Although
microbial infection has been linked with infer-
tility problem in a number of studies.7,9,10

Gregoriou and co-workers2 did not observe any
significant effect of bacteriospermia on sperm
quality.

The present study evaluates the isolation
potential of solid media with and without
pre-enrichment, as well as the possible effect
of microbial infection on the quality of
spermatozoa.
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MATERIALS AND METHODS

Specimen Collections: One hundred semen
samples were collected from patients attend-
ing the infertility clinic of the Ebonyi State
University Teaching Hospital, Abakaliki.
Before specimen collection, patients were
instructed to abstain from sex for at least three
days. They were also requested to pass urine
first and then wash and rinse hands and penis
before the samples were collected.11 The speci-
mens were obtained by masturbation and
ejaculated into clean wide-mouthed 15ml
sterile plastic vials.
Determination of sperm count, motility and
morphological characteristics: These were deter-
mined by microscopic examination of 10µl of
properly mixed semen samples using the
technique of WHO.11

Bacterial Isolation from Semen: Solid media plates
of blood agar, chocolate agar, crystal violet
blood agar, sodium chloride-nutrient agar and
MacConkey agar were inoculated by surface
plating with 0.1ml of semen samples. Similarly,
0.1ml each of the specimen were inoculated
into culture bottles containing 20ml of Brain
heart infusion broth and Tetrathionate me-
dium. The plates and bottles were incubated
aerobically at 370C for 24 hours. Replicate of
the inoculations were made and incubated at
increased carbondioxide.

Overnight cultures from Brain heart infusion
broth and Tetrathionate medium were respec-
tively sub cultured into the five solid media and
incubated aerobically as previously stated. The
respective culture plates were examined mac-
roscopically and the colonies identified using
standard methods.12,13

RESULTS

The result of the study showed that out of
the 100 semen samples cultured in the solid
media with enrichment, 89 yielded bacterial
growths. Staphylococcus aureus (37.1%) consti-
tuted the highest bacterial isolate while Staphy-
lococcus epidermidis (3.4%) and klebsiella spe-
cies (3.4%) were the least (Table-I). However,
out of the 100 semen samples cultured in solid
media without prior enrichment, 50 yielded
bacteria growth. S. aureus and ß – haemolytic
streptococci were the highest bacterial isolates
(32%) while S. epidermidis (2%) was the least
(Table-I). The prevalence rate of isolation was
highest in total sperm count of the range 0- 20
million per millilitre  (58.4%) while the least
was among semen samples with total sperm
count range of 61 – 80 million per millilitre
(Table-II). Also semen samples with sperm
motility of the range 30- 40% yielded the high-
est number of bacterial growth while those

Table-I: Prevalence of Bacterial Isolates from Solid
Media, with and without enrichment

Isolates Solid media Solid media
    without        with
enrichment enrichment

S. aureus 16 (32%) 33 (37.1%)
S. epidermidis 1(2%) 3(3.4%)
ß- haemolytic 16(32%) 25(28.1%)
    Streptococci
á- haemolytic 9(18%) 10(11.2%)
    Streptococci
E. coli 3(6%) 8(8.9%)
Proteus Species 3(6%) 7(7.9%)
Klebsiella 2(4%) 3(3.4%)
  Species
TOTAL 50 89

Table-II: Prevalence of bacterial isolates in relation to different ranges of total sperm count (x106/ml).

Ranges of Total Sperm Count (x106/ml)

Organisms 0-20 21-40 41-60 61-80 81-100 101-120 21-140
S. aureus 23(44.2%) 2(20%) 4(36.4%) 0(0.0%) 2(33.3%) 1(25%) 1(25%)
S. epidermidis 1(1.9%) 0(0.0%) 1(9.1%) 0(0.0%) 1(16.7%) 0(0.0%) 0(0.0%)
ß-haem. Strep. 13(25%) 6(60%) 2(18.2%) 1(50.0%) 0(0.0%) 3(75%) 0(0.0%)
á-haem. strep. 3(5.8%) 0(0.0%) 2(18.2%) 0(0.0%) 3(50.0%) 0(0.0%) 2(50%)
E. coli 6(11.5%) 1(10%) 1(9.1%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
Proteus spp 5(9.6%) 0(0.0%) 1(9.1%) 0(0.0%) 0(0.0%) 0(0.0%) 1(25%)
Klebsiella spp 1(1.9%) 1(10%) 0(0.0%) 1(50%) 0(0.0%) 0(0.0%) 0(0.0%)
TOTAL 52(58.4%) 10(11.2%) 11(12.4%) 2(2.3%) 6(6.7%) 4(4.5) 4(4.5%)
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within the range 70- 80% motility yielded the
least (Table-III).

The highest prevalent rate of 46.1% was
recorded for spermatozoa abnormality of the
range 30 -40% followed by 50 - 60%, 70 – 80%
and then 0 – 20% respectively (Table-IV).
Also, the highest bacterial isolation was made
from semen samples from individuals of age
range 31-40 years while the least was among
those within the age bracket 51–60 years
(Table-V).

DISCUSSION

Staphylococcus aureus was the highest
prevalent bacteria isolated in the study (37.1%).
This is in line with the reports from previous
studies.3,7 Other isolates including Streptococ-
cus epidermidis, Escherichia coli, Proteus species,
ß-haemolytic Streptococcus, á -haemolytic
streptococcus and Klebsiella species recovered
in the study have also been reported by other
workers.1,3,7

Of particular significance however, were
haemolytic streptococcus, Proteus species and
Escherichia coli, which had been reported to
possess in vitro spermicidal activity.9 Similarly

20.8% of infertility cases in 504 men studied in
Nigeria were attributed to bacterial infection.10

Further, poorly treated venereal diseases were
identified as one of the prevalent causes of
azoospermia in Nigeria.14 Previous studies
have also revealed that fertile men had signifi-
cantly fewer positive cultures than the infer-
tile population.8 It does therefore appear that
bacterial infections are probably involved in the
infertility problem in Abakaliki.

That S. epidermidis constituted 2 – 3% of the
overall bacterial isolates in this study was
rather low compared with previous study15 in
which the organism accounted for 81.9% of
the bacterial isolates. The reason for the varia-
tion was not immediately apparent. However,
the prevalence of á-haemolytic streptococcus
as recorded in this study (11 – 18%) is in con-
formity with prior work15 in which the organ-
ism accounted for 18.1% of bacterial isolation.

There was a significant increase in the isola-
tion of each bacteria when solid media culture
of semen was complemented with liquid me-
dia culture (pre-enrichment) than when the
former was used alone. Thus, the use of solid
media alone in semen culture, which has been

Table-III: Prevalence of bacterial isolates in relation to different ranges of sperm motility (%)
Ranges of Sperm Motility (%)

Organisms 0-20% 30-40% 50-60% 70-80%
Staphylococcus aureus 6(31.6%) 11(37.9%) 10(41.7%) 6(35.3%)
Staphylococcus epidermidis 0(0.0%) 2(6.9%) 1(4.2%) 0(0.0%)
ß–haemolytic Streptococcus 8(42.1%) 6(20.7%) 5(20.8%) 6(35.3%)
á-haemolytic Streptococcus 1(5.3%) 4(13.8%) 3(12.5%) 2(11.8%)
Escherichia coli 2(10.5%) 3(10.3%) 1(4.2%) 2(11.8%)
Proteus Species 2(10.5%) 3(10.3%) 2(8.3%) 0(0.0%)
Klebsiella Species 0(0.0%) 0(0.0%) 2(8.3%) 1(5.9%)
TOTAL 19(21.3%) 29(32.6%) 24(27%) 17(19.1%)

Table-IV: Prevalence of bacterial isolates in relation to different ranges of morphological abnormality (%).
Organisms Ranges of Morphological Abnormality (%)

0 – 20% 30 – 40% 50 – 60% 70 – 80%
Staphylococcus aureus 2(40%) 12(29%) 17(45.9%) 2(33.3%)
Staphylococcus epidermidis 0(0.0%) 2(4.9%) 1(2.7%) 0(0.0%)
ß-haemolytic Streptococci 3(60.0%) 10(24.4%) 9(24.3%) 3(50%)
á-haemolytic Streptococci 0(0.0%) 8(19.5%) 2(5.4%) 0(0.0%)
Escherichia coli 0(0.0%) 3(7.3%) 5(13.5%) 0(0.0%)
Proteus Species 0(0.0%) 3(7.3%) 3(8.1%) 1(16.7%)
Klebsiella Species 0(0.0%) 3(7.3%) 0(0.0%) 0(0.0%0
TOTAL 5(5.6%) 41(46.1%) 37(41.6%) 6(6.7%)
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the usual practice in hospitals and laborato-
ries in Nigeria, might have been limiting the
determination of the actual microbial content
of semen. The influence of centrifugation on
the enhancement of semen culture has been
reported.4

There was no significant relationship be-
tween bacterial isolation and range of total
sperm count, sperm motility, morphological
abnormality and the different age groups as
observed in this work (p<0.05). This is consis-
tent with the result of previous studies in which
asymptomatic bacteriospermia in the semen
was found not to significantly affect the sperm
count, motility and morphological features of
spermatozoa.2,17

However, it has been stated that the pres-
ence of bacteria in semen may affect fertility in
several ways including damage of spermato-
zoa, hampering their motility, altering the
chemical composition of the seminal fluid.1

This study therefore advocates for the adapta-
tion of pre-enriched solid media for optimal
isolation of bacteria from semen, especially in
the developing nations where advanced
techniques are unavailable.
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Table-V: Prevalence of bacterial isolates in relation to different age groups.
Organisms Age Group  Range

20 - 30 31 – 40 41 – 50 51 – 60
Staphylococcus aureus 8(36.4%) 17(38.6%) 6(31.6%) 2(50.0%)
Staphylococcus epidermidis 0(0.0%) 2(4.5%) 1(5.3%) 0(0.0%)
ß –haemolytic Streptococci 6(27.3%) 8(18.2%) 9(47.4%) 2(50.0%)
á-haemolytic Streptococci 5(22.7%) 5(11.4%) 0(0.0%) 0(0.0%)
Escherichia coli 1(4.5%) 5(11.4%) 2(10.5%) 0(0.0%)
Proteus Species 1(4.5%) 5(11.4%) 1(5.3%) 0(0.0%)
Klebsiella Species 1(4.5%) 2(4.5%) 0(0.0%) 0(0.0%)
TOTAL 22(24.7%) 44(49.4%) 19(21.3%) 4(4.5%)


