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Due to the widespread use of nanomaterials and heavy metals in medical and
industrial applications which can cause pollution, the question as to whether
nanoparticles (NPs) or heavy metals can cause harmful disturbances in human health,
especially on the reproductive system, remains a matter of concern. More importantly,
in vitro studies related to the effects of silver nanoparticles (AgNPs) and hexavalent
chromium (Cr (VI)) on spermatozoa functions and embryo development are not yet
clearly understood. Thus, we treated AgNPs and Cr (VI) into mouse spermatozoa and
then determined the cytotoxic effects of AgNPs on spermatozoa functions including
acrosome reaction, fertilization capacity during in vitro fertilization (IVF) or
intracytoplasmic sperm injection (ICSI), embryonic development, cell proliferation in
inner cell mass (ICM)- and trophectoderm cell (TE) of blastocyst stage, and ICM and
TE specific genes expression in blastocysts. The results suggested that AgNPs could
internalize into sperm cells and resulted in various effects such as spermatozoa
morphological abnormalities, reduced viability, induced oxidative stress, and delayed
blastocyst formation. Thus, these results may be used as a model for testing the safety

and applicability of medical devices using AgNPs.
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In the second experiment, the effects of Cr (VI) on spermatozoa functions and
spermatozoa fertilizing ability during IVF as well as subsequent development of
embryos were investigated. The results showed that Cr (VI)-exposed spermatozoa
decreased spermatozoa viability and acrosome reaction with increasing dose.
Furthermore, Cr (VI)-treated spermatozoa caused a significant reduction in IVF
success, delayed blastocyst formation, and down-regulated blastocyst-related genes.
This in vitro study provided further mechanistic insights into the effects of Cr (VI) on

mammalian spermatozoa functions.
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