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1. Introduction

Aquaporins (AQP) are a family of transmembrane proteins that ease the transport of water and
small solutes, including orthodox AQPs, aquaglyceroporins (GLPs) and superAQPs. The role of
AQPs in volume regulation and osmoregulation of sperm cells, and the drastic osmotic stress
occurring during cryopreservation explain the relationship between AQP levels and sperm
cryotolerance. The aim of this study was to elucidate the functional relevance of different groups
of AQPs during mammalian sperm cryopreservation, using two animal models (pigs and horses).

2. Methodology

A total of 27 pools from 42 boar ejaculates and 12 stallion ejaculates were used. After dilution in
cryopreservation media, sperm samples were split into different subfractions: the control, and the
treatments with different AQP inhibitors (1,3-propanediol, PDO; acetazolamide, AC; and
phloretin, PHL). Samples were cryopreserved with a controlled-rate freezer and thawed in a water
bath. Sperm quality and function were assessed in fresh samples, and after 30 and 240 min (boar),
or after 10 and 120 min (stallion) of thawing. Total (TMOT) and progressive motility (PMOT)
were assessed through a computer-assisted sperm analysis system, and flow cytometry analyses
were performed to assess viability, acrosome integrity, membrane lipid disorder, mitochondrial
membrane potential (MMP), and intracellular levels of calcium, peroxides and superoxides.

3. Results

Stallion spermatozoa treated with PDO presented higher percentages of TMOT, PMOT,
spermatozoa with an intact acrosome, and spermatozoa with high levels of calcium than the
control (P<0.05). In addition, both boar and stallion PDO-treated samples showed higher
viability and MMP, and lower membrane lipid disorder (P<0.05). Boar spermatozoa treated with
PDO showed higher levels of peroxides and superoxides than the control (P<0.05).

In contrast, stallion samples treated with PHL showed lower TMOT, PMOT, sperm viability,
acrosome integrity, and higher MMP and intracellular calcium levels than the control (P<0.05).
In boar samples, these effects were restricted to the highest concentration of PHL (P<0.05).
Finally, the effects of AC were neither consistent nor concentration-dependent.

4. Discussion

The effects of PDO suggest that instead of being an AQP inhibitor, it acts as a cryoprotective agent,
with more apparent effects on stallion than on boar sperm. While the effects of PHL underpin the
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relevance of GLPs for mammalian sperm cryotolerance, those of AC suggest that orthodox AQPs
are either absent in boar and stallion sperm or irrelevant during cryopreservation.

5. Conclusion

The inhibition of different groups of AQPs suggests that GLPs are more relevant than orthodox
AQPs in mammalian sperm cryopreservation.
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