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Abstract

Male reproductive health is influenced by a complex interplay of hormonal, metabolic, environmental, and lifestyle factors.
Among these, the regulation of body pH reflecting systemic acid base balance has gained attention in discussions surrounding
male fertility. Although blood pH is tightly controlled within a narrow physiological range (7.35-7.45), disturbances in acid-
base homeostasis may affect cellular metabolism, oxidative stress levels, and hormonal regulation. This summary explores the
physiological mechanisms of pH regulation, examines the potential links between acid-base imbalance and male reproductive
function, and evaluates current scientific evidence regarding sperm count, sperm quality, and fertility outcomes.
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Introduction

Male infertility accounts for approximately 40-50%
of infertility cases worldwide. Key determinants of
male fertility include: adequate testosterone
production [1,2], normal spermatogenesis, proper
sperm maturation, healthy seminal fluid composition
[3,4]. Spermatogenesis is a highly energy dependent
process occurring within the seminiferous tubules of
the testes. Because sperm cells are particularly
sensitive to oxidative damage and metabolic
disturbances, systemic physiological imbalances
including acid base disruptions may influence
reproductive outcomes. Body pH reflects the
concentration of hydrogen ions (H*) (5,6) in body
fluids. Even minor deviations from normal pH can
disrupt enzyme function, cellular metabolism, and
protein stability [7,8].

Physiological Regulation of Body pH

The human body maintains acid base homeostasis
through three primary mechanisms: Chemical Buffer
Systems - Primarily the bicarbonate buffer system,
which neutralizes excess acids or bases. Respiratory
Regulation - The lungs regulate carbon dioxide
(CO,), a volatile acid. Renal Regulation - The
kidneys excrete hydrogen ions and reabsorb
bicarbonate to maintain balance. In healthy
individuals, dietary intake does not significantly alter
blood pH due to these tightly controlled regulatory
systems [9,10]. However, diet can influence: urinary
pH, net endogenous acid production, overall
metabolic stress. Importantly, seminal fluid has a
slightly alkaline pH (7.2-8.0), which protects sperm
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from the acidic vaginal environment and supports
sperm motility [11,12].

Potential Mechanisms Linking pH and Male
Reproductive Health [13,14]

Although systemic pH remains stable under normal
conditions, chronic low-grade metabolic disturbances
may influence male fertility through indirect
pathways.

Oxidative Stress [15,16]

Acid-promoting dietary patterns characterized by high
intake of processed foods, red meat, and low fruit and
vegetable consumption may increase oxidative stress.
Elevated reactive oxygen species (ROS): damage
sperm DNA, reduce sperm motility. decrease sperm
count, impair membrane integrity. Sperm cells are
particularly vulnerable because their membranes
contain high levels of polyunsaturated fatty acids.

Hormonal Regulation [17,18]

Acid base disturbances may influence the
hypothalamic-pituitary-gonadal (HPG) axis. Chronic
metabolic stress can potentially: Lower testosterone
production, disrupt luteinizing hormone (LH) and
follicle-stimulating hormone (FSH) balance, impair
spermatogenesis. Adequate testosterone is essential
for maintaining normal sperm production.

Inflammation and Metabolic Disorders [19,20]

Conditions associated with altered acid-base balance
include: obesity, type 2 diabetes, chronic kidney
disease, metabolic syndrome. These disorders are
independently associated with reduced semen quality.
The impact appears to be mediated more by
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inflammation and metabolic dysfunction than by
direct changes in blood pH.

Local Reproductive Tract pH

While systemic blood pH is tightly regulated, localized
pH within the male reproductive tract may vary.
Proper seminal plasma alkalinity is necessary to:
enhance sperm motility, protect sperm from acidic
environments, support sperm viability. Abnormal
seminal pH may indicate infection, inflammation, or
gland dysfunction.

Current Scientific Evidence
Current research suggests

There is no strong evidence that dietary acidity
directly alters blood pH enough to reduce sperm
count. Diets rich in fruits, vegetables, whole grains,
and antioxidants are associated with improved semen
parameters. High dietary acid load correlates with
markers of oxidative stress and poorer sperm quality
in some observational studies. Lifestyle factors
(smoking, alcohol use, obesity) exert stronger effects
on sperm health than mild variations in dietary acid
load. Therefore, the concept that “acidic body pH
causes infertility”  oversimplifies a  complex
physiological system.

Clinical and Public Health Implications

Rather than focusing solely on “acidity,” reproductive
health strategies should emphasize: In cases of true
metabolic acidosis (e.g., advanced kidney disease),
fertility may be impaired due to systemic physiological
disruption. Such interventions support overall
metabolic  health, which in turn supports
reproductive function.

Conclusion

Body pH is tightly regulated, and minor dietary
influences do not significantly alter systemic blood
pH in healthy individuals. However, chronic
metabolic  imbalance, oxidative stress, and
inflammation often associated with high dietary acid
load and poor lifestyle patterns may negatively
influence male reproductive health. The relationship
between body pH and male fertility appears indirect
rather than causal. Future research should focus on
understanding metabolic pathways, oxidative stress
mechanisms, and nutritional interventions that
optimize reproductive outcomes. A comprehensive
approach addressing metabolic health, hormonal
balance, and lifestyle factors remains the most
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effective strategy for supporting male reproductive

health.
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