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SUMMARY
Infertility affects 10-15% of couples of reproductive age. Metabolic syndrome (MetS), especially 
in younger populations, is a risk factor for fertility disorders. Obesity and high-fat diets disrupt gut 
mucosal barriers, leading to endotoxemia and systemic inflammation, which negatively impact 
male fertility. This review examines the relationship between MetS, gut microbiota dysbiosis, and 
male infertility. Studies show that high-fat diets increase gut permeability and endotoxin levels, 
impairing spermatogenesis and sperm motility. Probiotics and prebiotics have shown promise in 
improving gut barrier function, reducing endotoxemia, and enhancing sperm quality. Weight loss 
and dietary modifications also improve semen quality and reproductive hormones. There is a 
need for evidence-based preconception nutritional guidance for men. Further research is neces-
sary to explore how diet impacts male reproductive function and to develop effective treatments 
for idiopathic male infertility using microbiota-targeted therapies.
Keywords: Infertility, metabolic syndrome, gut microbiota, male fertility, endotoxemia, probiot-
ics, dietary modifications.

INTRODUCTION
Infertility is a global health problem affecting 10–15% of couples of reproductive age. Lifestyle 
factors can impact male fertility through alterations in endocrine profiles, spermatogenesis, and 
sperm function. Identifying contributing factors to infertility may offer more straightforward and/
or more effective therapeutic options than current treatments. The increasing worldwide preva-
lence of metabolic syndrome (MetS), especially in younger populations, is a risk factor for fertility 
disorders. Obesity and a high-fat or high-calorie diet can cause a breakdown in the gut mucosal 
barrier, leading to the passage of gut bacteria membrane remnants into the systemic circulation 
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and initiating chronic systemic inflammation. This inflammation, particularly in adipose tissue, is 
implicated in diet and obesity-related insulin resistance.1 However, a direct correlation between 
MetS and male infertility remains unclear. 

METHOD
Gómez-Elías et al.2 induced a metabolic syndrome-like condition in (C57BL/6xBALB/c) F1 male 
mice by feeding them a high-fat diet (HFD, 30% fat) for 19 weeks, while controls received a nor-
mal-fat diet (NFD, 6% fat). Ning Ding et al.3 investigated if HFD-induced gut microbiota dysbiosis 
could influence spermatogenesis and sperm motility. Fecal microbes from HFD-fed or regular 
diet (ND)--fed male mice were transplanted to mice maintained on ND. Sperm count and motility 
were analysed. The study explored how diet impacts male reproductive function and developed 
evidence-based preconception nutritional guidance for men. Dardmeh et al. investigated the ef-
fect of probiotics (Lactobacillus rhamnosus) on sperm kinematic parameters, testicular weight, 
lipid profiles, and reproductive hormones in male mice. Maretti and Cavallini conducted a pla-
cebo-controlled study on the impact of prebiotic/probiotic therapy on testosterone levels and 
sperm quality in infertile men.

RESULTS
HFD-fed mice exhibited increased body weight, hypercholesterolemia, hyperglycemia, and glu-
cose intolerance, with more gonadal fat, lower epididymal weight, and decreased epididymal 
sperm count. Sperm analysis showed significant differences between HFD- and NFD-fed mice 
in sperm count, viability, morphology, and motility. Transplantation of HFD gut microbes into 
ND-maintained mice significantly decreased spermatogenesis and sperm motility and increased 
proinflammatory cytokines in the epididymis.3 Obesity and high-fat diets result in changes to gut 
bacteria and increased intestinal permeability, leading to metabolic endotoxemia. Kelton Tremel-
len postulated that bacterial lipopolysaccharide (LPS) from the gut lumen into circulation is a 
critical inflammatory trigger underlying male hypogonadism.4 Linn B. Hakonsen et al. observed 
that weight loss improved semen quality.5 Karma L. Pearce et al. found that metabolic endotox-
emia and its associated oxidative stress may drive sperm DNA damage in obese men.6 Dardmeh 
et al.7 showed probiotics could eliminate obesity’s adverse effects on semen quality. Everard et 
al.8 found prebiotic treatment improved gut barrier function and metabolic parameters. Valcarce 
et al.9 demonstrated probiotics improved sperm quality in asthenozoospermic men. Maretti and 
Cavallini10 reported a significant improvement in testosterone levels and sperm quality with pre-
biotic/probiotic therapy.

DISCUSSION
Obesity and a high-fat/high-calorie diet cause changes in gut bacteria and intestinal permeability, 
leading to metabolic endotoxemia and systemic inflammation, negatively affecting male fertility. 
High-fat diets are more efficient in transporting bacterial endotoxin from the gut lumen into cir-
culation. The relationship between diet composition and obesity involves interactions between 
dietary macronutrients. There is a clear need to explore further how diet impacts male reproduc-
tive function to develop evidence-based preconception nutritional guidance. Probiotics and pre-
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biotics can improve gut barrier function, reduce metabolic endotoxemia, and positively impact 
sperm quality and reproductive hormones.

CONCLUSION
Obesity and high-fat/high-calorie diets contribute to metabolic endotoxemia and systemic in-
flammation, negatively affecting male fertility. Lifestyle changes, including weight loss and dietary 
modifications, can improve semen quality and reproductive hormones. Probiotics and prebiotics 
offer potential therapeutic options for improving male fertility by enhancing gut barrier function 
and reducing metabolic endotoxemia. Further research is needed to develop evidence-based nu-
tritional guidance for men to improve reproductive outcomes.
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