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Abstract

Background: Mammalian spermatozoa need to undergo a process named capacitation
to be able to fertilize an oocyte. During their journey in the female tract, spermato-
zoa obtain energy while exposed to a changing environment containing a variety of
metabolic substrates. The energy requirements for sperm capacitation are species-
specific. In addition, the available energy source can hinder the process of sperm
capacitation and eventually the acrosome reaction.

Objectives: To evaluate whether the metabolic substrates available in the in vitro
sperm capacitation medium allow or interfere with the pig sperm capacitation process.
Material and methods: The effect of different metabolic substrates on sperm capac-
itation process was evaluated by analyzing phosphorylation in the p32 protein; the
acrosome reaction and the ATP intracellular content.

Results: The presence of glucose in the in vitro capacitating medium diminishes, in a
concentration-dependent manner, parameters associated with the capacitated status:
induced acrosome exocytosis, plasma membrane destabilization, and protein tyro-
sine phosphorylation. Conversely, sperm incubation with pyruvate or lactate, either
individually or in combination, allows the attainment of the capacitated status. Unex-
pectedly, pig spermatozoa incubated without any extracellular energy substrates or
with a non-metabolizable substrate (L-glucose) for 4 h displayed similar sperm viability
to the control and exhibited a capacitated phenotype. The capacitation-like pheno-
type observed in starved pig spermatozoa (absence of glucose, lactate, and pyruvate)
was dependent on extracellular bicarbonate and calcium levels, and these spermatozoa
exhibited lower intracellular ATP content compared to those not capacitated. Nev-
ertheless, the intracellular content of calcium was not modified in comparison to the
control.

Discussion and conclusions: Our findings suggest that the metabolic substrates used

to fuel pig sperm metabolism are important in achieving the capacitated status. The
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through the implementation of efficient, species-specific energy

supplementation strategies. The results of our study should be taken
into consideration for the design of improved pig IVC media since we
showed that the presence of a determined energy substrate can induce
or interfere with capacitation-related events. The use of improved
IVC media tailored to the specific necessities of the species could
contribute to enhancing current fertility results, thereby opening
new avenues of investigation in the field of mammalian reproductive

biology.
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