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Impact of sperm-immobilizing bacteria on male infertility: mechanisms
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Introduction

Infertility affects approximately 15% of couples worldwide,
with male factors accounting for about 40-50% of cases.
Among the various causes of male infertility, the role
of bacterial infections in the male reproductive tract
is increasingly recognized. Certain bacteria have been
found to immobilize sperm, thereby reducing motility and
compromising fertilization potential. This article explores
the mechanisms by which sperm-immobilizing bacteria
affect fertility and discusses the current understanding and
implications for diagnosis and treatment [1].

Some bacteria directly adhere to the sperm surface, causing
physical obstruction and reducing motility. For example,
Escherichia coli, a common uropathogen, binds to sperm and
impedes their movement. Certain bacteria produce toxins
and metabolic byproducts that are harmful to sperm. For
instance, lipopolysaccharides (LPS) from the outer membrane
of Gram-negative bacteria can damage sperm membranes,
leading to decreased motility [2]. Bacterial infections trigger
an inflammatory response in the male reproductive tract. This
inflammation can lead to the production of reactive oxygen
species (ROS), which cause oxidative stress and sperm
damage. Elevated levels of cytokines and other inflammatory
mediators can also impair sperm function.The presence of
bacteria in seminal fluid can alter its composition, affecting
the environment in which sperm function. Changes in pH,
increased leukocyte counts, and altered levels of enzymes and
proteins can negatively impact sperm motility and viability

[3].

Escherichia coli is the most studied bacterium in the context
of male infertility. It adheres to the sperm surface, releases
toxins, and induces oxidative stress, all of which contribute to
reduced sperm motility. Ureaplasma urealyticum bacterium is
commonly found in the urogenital tract and has been associated
with decreased sperm motility and altered sperm morphology
[4]. Mycoplasma hominis can attach to spermatozoa, leading
to reduced motility and increased DNA fragmentation.
Chlamydia trachomatis is sexually transmitted pathogen can
cause epididymitis and prostatitis, leading to inflammation and
oxidative stress, which impair sperm function. Staphylococcus
aureus can produce toxins that directly damage sperm cells,
leading to decreased motility and viability [5].

The impact of sperm-immobilizing bacteria on male fertility
is significant. Reduced sperm motility, or asthenozoospermia,
is a major factor contributing to male infertility. Sperm must
be highly motile to navigate the female reproductive tract and
reach the egg for fertilization. Bacterial infections that reduce
motility can thus severely compromise fertilization potential

[6].

Furthermore, the inflammation and oxidative stress caused by
these infections can lead to other sperm abnormalities, such as
DNA fragmentation and altered morphology, further reducing
fertility. Chronic infections can also result in scarring and
obstruction of the male reproductive tract, impeding the
passage of sperm [7].

Diagnosing bacterial infections in the context of male infertility
involves a combination of semen analysis, microbiological
cultures, and molecular techniques. Semen analysis can
reveal decreased motility and other abnormalities, while
cultures and PCR can identify specific bacterial pathogens.
Leukocytospermia, or the presence of white blood cells in
semen, is also a marker of infection and inflammation [8].

The treatment of bacterial infections in the male reproductive
tract typically involves antibiotics. However, the choice of
antibiotics must be carefully considered to avoid adverse
effects on sperm quality. In some cases, prolonged or repeated
courses of antibiotics may be necessary to eradicate persistent
infections [9].

Additionally, anti-inflammatory treatments and antioxidants
may be used to mitigate the inflammatory response and
oxidative stress associated with bacterial infections. Lifestyle
modifications, such as improved hygiene and safe sexual
practices, can help prevent recurrent infections [10].

Conclusion

Sperm-immobilizing bacteria play a significant role in male
infertility by reducing sperm motility and inducing other
sperm abnormalities. Understanding the mechanisms by which
these bacteria affect sperm function is crucial for developing
effective diagnostic and therapeutic strategies. Early diagnosis
and appropriate treatment of bacterial infections can improve
fertility outcomes and help affected couples achieve successful
pregnancies.
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