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Abstract: Bisphenol A (BPA: 2,3-bis (4-hydroxyphenyl) propane) is an environmental chemical
widely used in the manufacturing of epoxy polymers and many thermoplastic consumer products.
Serious concerns about its safety led to the development of analogs, such as BPS (4-hydroxyphenyl
sulfone). Very limited studies about BPS’s impact on reproduction, specifically in spermatozoa,
exist in comparison with BPA. Therefore, this work aims to study the in vitro impact of BPS in pig
spermatozoa in comparison with BPA, focusing on sperm motility, intracellular signaling pathways
and functional sperm parameters. We have used porcine spermatozoa as an optimal and validated
in vitro cell model to investigate sperm toxicity. Pig spermatozoa were exposed to 1 and 100 µM
BPS or BPA for 3 and 20 h. Both bisphenol S and A (100 µM) significantly reduce pig sperm motility
in a time-dependent manner, although BPS exerts a lower and slower effect than BPA. Moreover,
BPS (100 µM, 20 h) causes a significant increase in the mitochondrial reactive species, whereas it
does not affect sperm viability, mitochondrial membrane potential, cell reactive oxygen species,
GSK3α/β phosphorylation or phosphorylation of PKA substrates. However, BPA (100 µM, 20 h)
leads to a decrease in sperm viability, mitochondrial membrane potential, GSK3β phosphorylation
and PKA phosphorylation, also causing an increase in cell reactive oxygen species and mitochondrial
reactive species. These intracellular effects and signaling pathways inhibited might contribute to
explaining the BPA-triggered reduction in pig sperm motility. However, the intracellular pathways
and mechanisms triggered by BPS are different, and the BPS-caused reduction in motility can be only
partially attributed to an increase in mitochondrial oxidant species.
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1. Introduction

Bisphenol molecules, particularly bisphenol A (BPA: 2,2-bis (4-hydroxyphenyl) propane),
are environmental chemicals widely used in the manufacturing of epoxy polymers and many
thermoplastic consumer products such as food container coating, water pipes, paper receipts
and electronics [1]. Therefore, animals and humans are routinely exposed to it in different
ways, including a dietary pathway [1,2]. In fact, the presence of BPA has been evidenced in
human breast milk, umbilical cord, placental tissue, and urine [2].

Research published on BPA’s impact on animal and human health has reported
adverse effects on development as well as on cardiovascular, nervous and reproduc-
tive functions [3,4]. Due to serious concerns about the safety of BPA, along with its
extensive use and exposure through different pathways, BPA utilization was prohib-
ited in the manufacturing of nursing bottles in the European Union and Canada [5,6],
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