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It is considered that microplastics are not decomposed even when they enter the body of marine animals, and their
effects on plastic-derived components have not been investigated until now. However, it has been reported that styrene
oligomers (particularly styrene trimmer) actually exist in the seawater. Therefore, we examined the toxicity of styrene and
its oligomers in fish.

In the present study, we focused on bone metabolism as the toxicity of styrene/ styrene oligomers. We have previously
developed an in vitro bioassay using bone-formation cells (osteoblasts) and bone-resorption cells (osteoclasts) that coexist
in fish scales. An in vitro bioassay using fish scales was used to analyze the effects of styrene/ styrene oligomers (10, 100,
and 1000 pg/l) on osteoblasts and osteoclasts in the present study. As a result, both osteoclastic and osteoblastic activities
increased after culturing their scales for 6 hours with styrene monomer, styrene dimer and styrene trimmer (10 and 100
ug/l). Next, the expression of respective marker gene in osteoclasts and osteoblasts treated by styrene/ styrene oligomers
(100 ug/1) was examined using an in vitro culture system of goldfish scales. We found that marker mRNA expressions of
both osteoclasts and osteoblasts increased significantly by styrene trimmer treatments.

Furthermore, the effects of styrene monomer, styrene dimer, and styrene trimmer on blood calcium levels were
examined in vivo. It was found that oral administration of styrene trimmer tends to increase the calcium concentration in
the blood of goldfish. In the present study, therefore, we indicated that the styrene trimmer functions to promote bone
resorption, and to disrupt calcium metabolism in goldfish.




