A preliminary study for identifying correlation
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Due to the problematic degradation properties of plastics, the decomposition of plastic results
in the formation of numerous microplastics (MPs), less than 5 mm in diameter.

These MPs enter the soil and the ocean, eventually passing through the air, water, or food chain
back to the human body and harming human health.
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Animal experimental studies have been conducted to investigate the association between
microplastics (MPs) and male infertility.

However, studies documenting the potential health risks of microplastics to the reproductive
system, particularly in male mammals, remain limited.

Therefore, data on the effects of microplastics on the male reproductive system using
mammalian models are needed for the human health risk assessment of microplastics.

In this study, we aimed to comprehensively examine the toxic effects of polystyrene
microplastics (PS-MPs) on the male reproductive system of rats through in vivo and in vitro
experiments.

Methods

Thirty C57BL/6 male mice were randomly allocated to six equally sized groups.

Mice were exposed to Fluorescence polystyrene microparticles (5um <18%, PS-MPs, Green)
at a dose of 0 (control), Img/dl, 3mg/dl by oral gavage for 28 and 56 days.

At the 28th and 56th day, blood samples were collected for biochemical analysis and testis,
the gastrointestinal tract, liver, lung and kidneys were removed from each rat for Fluorescence
polystyrene microparticles detection and western blot.

Sperm quality, epididymal morphology, expressions of inflammatory markers, and expression
in testicular tissues, and expressions of BTB junction proteins were detected.
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The results indicated that after exposure for 28days and 56 days, PS-MPs was
detected in the testis of mice.

The smallest PS-MPs had a size of 5.870 um, and the largest size was
observed up to 7.064 pm.
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Table. Outcome of male mouse sperm analysis after polystyrene microparticles exposure.

1 Month Control PS-MP 1mg/dl PS-MP 3mg/dl P-value*

Count (x 106/mL) 14.74+2.81 14.48+6.83 15.54+11.01 0.125

Abnormality rate (%) 3.98+£2.26 12.36+12.36 ** 13.80£10.16 ** 0.134

Motility rate (%) 14.32+5.93 15.66£7.95 14.1849.67 0.958

2 Month Control PS-MP 1mg/dl PS-MP 3mg/dl

Count (x 106/mL) 13.68+5.54 7.52+4.54 ** 8.52+2.62 ** 0.128

Abnormality rate (%) 5.90=1.244 13.90+9.67 ** 13.90+3.11 ** 0.144

Motility rate (%) 19.36+4.69 12.48+7.28 ** 15.06=12.40 ** 0.482

Abnormal sperms included sperms of double tail deformity, sperms of double head deformity, sperms of folded body

deformity, sperms of folded neck deformity and sperms of unstable head deformity.

*One way anova analysis. **p < 0.05 as compared with Control.

Conclusions

This study demonstrated that PS-MPs induced male reproductive dysfunctions in

mice, which provided new insights into the toxicity of MPs in mammals.
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