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Summary of Research:

The microplastics (MPs) are detected from sewage treated water or sea water, and harmful
chemical substances are known to adsorbed to those MPs. And there is a concern about those
adsorbed chemicals may be taken more efficiently to organisms intermediated by MP and that
biological concentration or biological magnification is accelerated. Our study will try to clarify
whether the chemical substances adhered to MP are eluted, and absorbed / transferred /
accumulated in the body of organisms.

This year, we reviewed the kind of solvent to be adsorbed on MP of PAHs and the quantitative
analysis procedure, and when the amount of adsorption was re-measured under new procedure,
the result was PE> PP> TF. A significant correlation was observed between the amount of PAHs
adsorbed and the octanol / water partition coefficient. Furthermore, the amount of PAHs adsorbed
on MP was higher in seawater than in pure water. It is necessary to confirm the acute toxicity of
MPB itself in medaka and daphnia in order to determine the set concentration for the accumulation
test. Medaka did not die with MPB of all sizes, whereas daphnia showed acute toxicity with MPB of
0.2 and 0.5 ym in diameter. Medaka was toxic to benzo [a] pyrene and pyrene in an extended
acute toxicity test. When larvae and Daphnia larvae were fed 5 pm-diameter fluorescent MPB and
observed under a microscope, both were confirmed to accumulate MPB in the digestive tract, but
no transfer to other internal organs and muscle tissues was observed. In addition, in order to
examine biomagnification, it was examined whether fluorescent MP was transferred to juvenile
medaka through daphnia. Although water flea was eaten by medaka, MPB was transferred, but no
accumulation of MPB was detected.

In the next fiscal year, we will determine the concentration of chemicals accumulated in fish by
feeding MPs with PAHs adsorbed. The transfer efficiency is determined from the total intake and
the amount of chemicals in the fish.

Timeline:
March 1, 2019 - February 29, 2020

Topics:
Poster presentation at JCIA LRI Annual Workshop 2019 “Study on the contribution of microplastics
to bioaccumulation and biological magnification towards fish” (Tokyo, August 30th, 2019)
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