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Abstract

In Burkina Faso, as in other African countries, infertility has become a social
burden for the population and a public health problem. Male infertility ac-
counts for 30% to 40% of all infertility cases. The diagnosis of male infertility
or hypofertility is often made by a simple laboratory analysis of sperm to ex-
plore sperm parameters. In most African countries, such as Burkina Faso, mi-
crobiological analysis in the context of sperm analysis is still not developed,
and is carried out solely based on microscopy and traditional culture, which
does not allow the growth of fragile and demanding bacteria. Our study inves-
tigated the microorganisms of sperm that may be involved in male infertility,
using conventional bacteriology techniques and real-time PCR. However, it
did not intend to perform a multivariate statistical association analysis to es-
timate the association of microorganisms with abnormal semen parameters.
This prospective cross-sectional pilot study was carried out on patients who
visited the bacteriology laboratory of Centre MURAZ, a research Institute in
Burkina Faso, for male infertility diagnosis between 2 August and 31 August
2021. Bacteria were isolated and identified using standard bacteriology tech-
niques. In parallel, common pathogenic microorganisms known to be asso-
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ciated with male infertility were targeted and detected in the sperm using a
multiplex real-time PCR assay. A total of 38 sperm samples were analyzed by
bacteriological culture and bacteria isolated were Staphylococcus aureus (.
aureus) 5.55%, Klebsiella pneumoniae (K. pneumoniae), Enterococcus faecalis
(E. faecalis), Streptococcus agalactiae (S. agalactiae) and Staphylococcus hoe-
malyticus (S. hoemalyticus) respectively 2.70%. Real-time PCR targeted and
detected Chlamydia trachomatis (C. trachomatis) at 7.89%, Ureaplasma urea-
Iyticum (U. urealyticum) at 21.05%, Ureaplasma parvum (U. parvum) at
18.42%, Mycoplasma hominis (M. hominis) at 15.79%, Mycoplasma genita-
lium (M. genitalium) at 10.53% and Trichomonas vaginalis (T. vaginalis) at
2.63%. Neisseria gonorrhoeae (N. gonorrhoeae) was targeted by the real-time
PCR assay and was not detected (0%) in the tested semen samples. Our study
highlights critical limitations of culture performance (low sensitivity), partic-
ularly in Burkina Faso, which has a total inability to detect microorganisms
(fragile and demanding microorganisms) detected by PCR-based assays.
There is therefore an urgent need to at least optimize culture, procedures and
algorithms for detection of microorganisms associated with male infertility in
clinical laboratories of Burkina Faso. The most effective solution is the routine
implementation of molecular diagnostic methods.

Keywords

Male Infertility, Sperm, Microorganisms, Culture, Molecular Diagnostic,
Burkina Faso

1. Introduction

Infertility is a social burden for the population, a difficult ordeal for couples to
overcome. Its treatment can be stressful, invasive and costly. In some cases, it is
the cause of marital discord or divorce. For a long time, women were helplessly
blamed for a couple’s infertility. The World Health Organization (WHO) defines
infertility as the inability of a couple to conceive a child after one year or more of
regular, unprotected sexual intercourse at the right time [1].

Infertility is a global public health problem affecting 10% - 20% [2] of couples
of childbearing ages worldwide. Male infertility is present in 30% to 50% of cases
[3]. It can be attributed to the male if there is an alteration in one or more sperm
parameters, Ze. sperm concentration and/or motility and/or morphology [4].

Uropathogenic infections can lead to infertility and bacteria are typically in-
volved in infection and inflammation leading to bacteriospermia.

Excessive leukocyte infiltration in the urogenital tract in response to bacterial
load results in oxidative stress (OS). By interacting directly with sperm or produc-
ing reactive oxygen species (ROS), bacteria can cause infertility by affecting sperm
characteristics such as motility, volume, capacitation, and hyperactivation [5] [6].

Sperm analysis is essential in the search for the cause of male infertility, but it
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cannot diagnose or fully determine the primary causes of infertility [7]. For exam-
ple, in around 30% of cases, the etiology of abnormal semen analysis parameters
is not found. Thus, investigations involving the semen microbiome may bridge
this gap [8]. The microbiome of semen is a field of increasing scientific interest, in
recent years scientific evidence-based data from several studies demonstrated the
existence of semen microbiome comprising different taxa, genus, and species of
microorganisms originating from the urogenital tract [8]; also, it is now known
that in addition to the pathogenic microorganisms (some of which are sexually
transmitted) that can cause male infertility, the sperm microbiota can influence
male fertility [8] [9]. Even the hypothesis that microbiota may be involved in male
infertility is short-explored because this microbial niche is currently understudied
compared with other areas of microbiome research. With the development and
accessibility of Next-Generation-Sequencing technologies, there are more and
more studies in this avenue [8].

Most previous studies have focused on the infected organs of the male genital
tract, and few studies address the direct effect of microorganisms and their mech-
anisms of action on sperm.

The pathogens can induce various forms of damage to spermatozoa, such as
DNA fragmentation, cell membrane peroxidation, and alteration of the acrosome
[10]. This damage may be mediated by microorganisms’ toxins and metabolites,
or by their direct binding to spermatozoa and subsequent activation of signaling
pathways linked to oxidative stress, apoptosis, and inflammation [10].

These induced changes can alter sperm parameters and subsequently lead to
infertility. It appears that the effect of microorganisms on sperm function depends
on the species and their concentration [10].

In Burkina Faso, studies on this issue are still inadequate, and national statistics
are poorly publicized. Furthermore, in Burkina Faso, clinical laboratories, and di-
agnostic algorithms, did not perform appropriate tests for male infertility etiology
investigations. Clinical laboratories just run traditional culture methods for cur-
rent bacteria detection and identification. Also, infertility is a taboo subject. Cou-
ples in this situation are often led to adopt isolation strategies, which only serve to
distance them from the real solutions [11]. According to data from Burkina Faso
2010 demographic and health surveys (DHS), infertility affected 1.1% of the gen-
eral population (DHS, 2010). This survey focused solely on the social, economic,
and environmental factors of infertility. The present study is the first of its kind,
and its overall aim is to explore specifically targeted pathogenic microorganisms
in sperm that may be involved in male infertility, using conventional bacteriology

techniques and real-time PCR.

2. Methods
2.1. Study Site and Population

This prospective cross-sectional pilot study was conducted at the Centre MURAZ
in the Bacteriology and Molecular Biology laboratories from 02 August to 31
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August 2021. The Centre MURAZ is a research Institute founded in 1939 in Bobo
Dioulasso, the second largest city in Burkina Faso, and has been part of the Na-
tional Institute of Public Health (INSP) since 2018. The study population con-
sisted of men with suspected infertility who presented to the Centre Muraz Bac-
teriology Laboratory for semen analysis, patients who had observed 72 hours of
sexual abstinence and sent the sample within 30 min of collection., provided an

ejaculate with sufficient volume, and gave their consent.

2.2. Sample Collection and Bacteria Isolation by Culture

To avoid contamination and spillage, collection conditions and precautions were
explained to patients. Sperm samples were then collected by the patient in sterile
sample cups obtained by masturbation or coitus interruptus after an abstinence
period of at least 3 days, under WHO recommendations. Samples were delivered
to the laboratory within 30 minutes of collection. Then the sperm were examined
to determine volume, viscosity, pH, white blood cell presence, sperm concentra-
tion, motility, and normal morphology. Sperm samples were inoculated onto only
specific chocolate agar medium supplemented with poly Vitex (Columbia agar is
mixed to equal volume with hemoglobin, 500 ml each, and then enriched with 10
ml poyvitex) using a sterile pipet, then incubated at 37°C in an oven at 5% CO,
for 18 to 24 hours. A culture was considered positive if it met the following crite-
ria: the microbial flora isolated was monomorphic with a threshold greater than
10> CFU/mL in the case of enterobacteria and greater than 10* CFU/mL for other
bacteria such as enterococci, staphylococci or streptococci. A Gram stain was per-
formed to guide the choice of VITEK cartridges and bacteria were identified using
the VITEK 2°_COMPACT® automated system.

2.3. DNA Extraction and Multiplex Real-Time PCR Detection of
Targeted Pathogenic Microorganisms from Sperm

Deoxyribonucleic acid (DNA) was extracted from sperm samples using the Qi-
agen Cador kit (Qiagen, 40724 Hilden, Germany) according to the manufacturer’s
procedure. Extracted DNA was stored at —20°C until the analysis for detection of
the targeted microorganisms. DNA extracts were analyzed for multiplex detection
of N. gonorrhoeae, C. trachomatis, M. genitalium, U. urealyticum, U. parvum, M.
hominisand T. vaginalis using VIASURE® Real-Time PCR Detection Kits (CerTest
BIOTEC, Zaragoza, Spain). Amplification was performed using the CFX96TM
Real-Time PCR System (Bio-Rad, California, USA). The amplification program
was polymerase activation at 95°C for 2 min, followed by 45 cycles of denaturation
at 95°C for 10 seconds and hybridization/extension at 60°C for 50 seconds.

3. Results

3.1. Socio-Demographic Characteristics

The minimum age of our study patients was 19 years, the average was 36.15 years

and the maximum age was 55 years. The [30 - 40] age group was the most
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represented, followed by the [20 - 30] age group. The age bracket < 20 years was

the least represented (Figure 1).
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Figure 1. Patients (N = 38) distribution by age group.

By profession, shopkeepers were the most represented 26.31% (10/38), followed

by civil servants 23.68% (9/38). Students were the least represented in this study,
at 2.63% (1/38). Table 1 shows the distribution of patients by profession.

Table 1. Distribution of patients by profession.
Profession Number Frequency (%)

shopkeepers 10 26.31

Civil servant 9 23.68

Farmer 7 18.42

Worker 7 18.42
Unspecified 4 10.52

Student 1 2.63
Total 38 100.00

3.2. Bacteria Isolate by Culture

Of the thirty-eight (38) samples, twenty-one (21) strains were isolated in culture,

with 6 bacterial species identified. S. aureuswas the most frequently isolated, with
a frequency of 5.55%, followed by E. faecalis, S. agalactiae, S. hoemalyticus, K.
pneumoniae with a frequency of 2.70% each (Figure 2).
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Figure 2. Frequency of distribution of bacteria isolated by culture.

3.3. Targeted Pathogenic Microorganisms Detected by Real-Time
PCR

U. urealyticum was mostly detected by PCR with a frequency of 21.05%, followed
by U. parvum with 18.42%, M. hominis at 15.79%, M. genitalium at 10.53% and
T. vaginalis 2.63% (Figure 3). N. gonorrhoeae was not detected in this study.
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Figure 3. Frequency of pathogenic microorganisms detected by real-time PCR.

3.4. Microorganisms Potential Impact on Sperm Parameters

Table 2 shows the number and frequency of microorganisms detected in semen
by the method. U. urealyticum was detected in sperm samples from patients (N =
38) with leukospermia in 4 individuals, asthenozoospermia in 2 individuals, and

necrozoospermia in 2 individuals, but not oligozoospermia. C. trachomatis, M.
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hominis, M. genitalium, and S. aureus (details in Table 3) were detected in some

patients with leukospermia, asthenozoospermia, necrozoospermia, and oligo-

spermia. On the other hand, bacteria detected by culture, E. faecalis, S. agalactiae,

and 8. haemolyticus were not associated with sperm parameter defects (Table 3).

Table 2. Frequencies (percentage) of microorganisms detected in patients’ semen by

method.
Microorganisms Number (N = 38) Percentage (%)
qPCR method
U. urealyticum 8 21.05
U. parvum 7 18.42
M. hominis 6 15.79
M. genitalium 4 10.53
C. trachomatis 3 7.89
T. vaginalis 1 2.63
N. gonorrhoeae 0 0
Culture method
S. aureus 2 5.26
S. agalactiae 1 2.63
S. haemolyticus 1 2.63
K. pneumoniae 1 2.63
E. faecalis 1 2.63
Table 3. Microorganisms detected distribution by patients’ semen spermatic parameters.
Sperm parameters of suspected infertility patients* (N = 38)
Microorganisms
Leukospermia Necrozoospermia Asthenozoospermia Oligospermia Normal
qPCR method
U. urealyticum 4 2 2 0 0
U. parvum 3 0 0 0 4
M. hominis 2 2 2 1 0
M. genitalium 2 2 2 1 0
C. trachomatis 3 1 1 1 0
T. vaginalis 0 1 1 0 0
N. gonorrhoeae 0 0 0 0 0
DOI: 10.4236/jbm.2025.131023 278 Journal of Biosciences and Medicines
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Continued
Culture method
S. aureus 1 1 1 0
S. agalactiae 0 0 0 1
S. haemolyticus 0 0 0 1
K. pneumoniae 1 1 0 0
E. faecalis 0 0 0 1

*Some patients have multiple abnormalities in their semen.

4. Discussion

The mean age of our study population was 36.15 years. The younger age bracket
of 30 to 40 years was in the majority. These results are similar to Mohammed Frikh
et al’s study which found an average age of 35.35 in Morocco in 2021. This result
could be explained by the fact that this age bracket corresponds to the period when
men were much more interested in reproduction in their married life. Another
hypothesis could be that this age bracket corresponds to the period of late aware-
ness on the part of the man to establish his share of responsibility for the couple’s
infertility. The distribution of patients according to profession showed that shop-
keepers and civil servants were the majority in this study. These results show that
infertility is not a problem of a single social stratum, but affects all social catego-
ries.

S. aureus was the most bacteria isolated by culture in this study with a rate of
5.55%. Our results are similar to those of Sanocka-Maciejewska et al in Poland,
who reported a rate of 7% [12]. Other species such as E. faecalis, S. agalactiae, S.
hoemalyticus, and K. pneumoniaewere isolated in low proportion in culture. Cer-
tain bacteria isolated by the culture-based method are part of the semen microbi-
ome and their variation in quality or quantity are factors that influence male fer-
tility. Some of the commensal opportunistic pathogenic bacteria can also influ-
ence male fertility. It is known that the culture of semen specimens from healthy
individual men is positive in around 50% of cases. Recently, the use of high-
throughput sequencing for semen microbiome studies has revealed the presence
of bacteria such as Corynebacterium, Lactobacillus, Pseudomonas, Prevotella,
Streptococcus, Gardnerella, Enterococcus, Veillonella, Porphyromonas, Sneathia
and Pelomonasin semen samples from patients and healthy controls. Osadchiy et
al. (2024) have found that bacteria in the Pseudomonas genus and Lactobacillus
Iners can play a role in male fertility [8].

These studies have also found potentially pathogenic bacteria such as Finegoldia,
Anaerococcus, and others [8].

This study also revealed the lack of high sensitivity of culture-based, appropri-
ate diagnostic algorithms in Burkina Faso for semen analysis in the exploration of

male infertility.

DOI: 10.4236/jbm.2025.131023

279 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2025.131023

M. K. Gomgnimbou et al.

Furthermore, this culture method with inappropriate culture media and diag-
nostic algorithm did not allow the isolation of fragile and demanding microor-
ganisms such as Mycoplasmes spp, Ureaplasma spp, and C. trichomonas.

In contrast, qPCR showed in our study that U. urealyticumis the most common
sexually transmitted pathogen in men, with a frequency of 21.05%. It was detected
in the samples of some patients in common with certain sperm parameters such
as leukospermia, asthenozoospermia, and necrozoospermia as reported by the
study of Hannichi ef a/ in Tunisia in 2018 with a higher rate of 43.1% [13] [14].
Others have only reported a decrease in sperm count [15]. We also reported U.
parvum infection at 18.42%. Our frequency results of these bacteria are corrobo-
rated by other studies, Gdoura et al 2008 [11] [16] and Jalal et al 2013 [17].

Regarding the possibility of microbial colonization alterations in the sperm of
varicocele patients, research has indicated that the colonization of U. urealyticum
in varicocele patients is substantially more than in healthy men. Although there
isn’t any concrete proof that U. urealyticumharms sperm, the oxidative stress that
the parasite causes may hurt the quality of semen [18].

Other pathogenic microorganisms such as C. trachomatis (7.89%), M. hominis
(15.79%), M. genitalium (10.53%), and T. vaginalis (2.63%) were reported in this
study by molecular detection using qPCR.

Pathogenic microorganisms are responsible for silent infections in patients and
are not systematically detected by conventional bacteriology [19]-[23].

Some studies have already demonstrated that this pathogen is responsible for
male infertility. Roh et al were able to show that 7. vaginalis affects sperm fertili-
zation capacity [24]. The germ is also responsible for sperm agglutination [25].

Male infertility may also arise from the loss of seminal ocilium caused by the
coinfection of C. trachomatis, U. urealyticum, and M. hominiswith varicocele in-
flammation [26]-[29].

These microorganisms, which cannot be isolated by culture in the absence of
specific media, were detected by real-time PCR. As a result, real-time PCR can be
used as a complement to culture for non-cultivable or difficult-to-cultivate micro-
organisms, making PCR the method of choice.

Infertile patients infected with pathogenic microorganisms such as pathogenic
bacteria can regain their fertility if successfully treated with appropriate therapeu-
tic management. There are some examples of infected infertile men by M. genita-
lium or M. Hominis, successfully treated with the improvement of the semen
quality and wives of certain became pregnant 4 months after the treatment com-
pletion [19] [20] The aim of our study was not to perform a multivariate statistical
association analysis to estimate the association of microorganisms with abnormal
semen parameters but to demonstrate that in Burkina Faso there is a misdiagnosis
of microorganisms involved in male infertility. There is therefore a need to im-
prove the diagnosis of male infertility and the investigation of its causes, all of
which would lead to good therapeutic management.

The results of this pilot study pave the way for a large and relevant study of
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microorganisms that could be involved in infertility in Burkina Faso. This study
using routine diagnostic samples has some limitations, such as the size of the sam-
ples, the lack of suitable culture media for the different micro-organisms that can
be routinely isolated, and the lack of reagents to identify other viral pathogens

involved in male infertility.

5. Conclusion

Sperm analysis is an essential tool in the search for the cause of male infertility. In
this study, several pathogenic microorganisms were identified in sperm by culture
or qPCR. Sexually transmitted pathogens identified by qPCR were more preva-
lent. Given the limitations of conventional bacterial culture, such as time, work-
load, and low sensitivity, PCR-based diagnostic methods, which offer rapid and
sensitive detection of microbiota, should be used as a complement in clinical la-
boratories in Burkina Faso to strengthen the management of infertile men. In per-
spective, we will design a new study that will allow us to determine the clinical
significance of microorganisms in male infertility and to explore other potential

factors contributing to male infertility, such as genetic or lifestyle factors.
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