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論 文 内 容 の 要 旨 

Plastics are the most abundant type o f marine art ificial debris. Po llution  of the plastic litter in marine 

environments has been reported at  the sea surface, shorelines and seafloor. There is an increasing  scient ific  

concern about microp lastics, which is  defined  as s mall p lastic  fragments less than  5 mm in  size 

(microplastics, MPs). They  can potent ially  be ingested by  aquatic an imals, includ ing  marine invertebrates, 

fish, seabirds and mammals. They may cause some adverse effects such as intest inal blockage, decreased 

feed ing, energy reserves dep let ion, alterat ion of behav ior, and reproduct ion. Thus, th is study was 

performed to elucidate accumulation of microplastics in fish and their effects on reproduction. 

First, the abundance, and  the types o f MPs  in the water co lumn and  sediments of in land  sea in  Kyushu, 

Japan was investigated. 127 water co lumn samples and 27 sediment samples were co llected  from Ariake 

Sea (May  2015 and  December 2017). The co llected  samples were app lied  to count the number of MPs and 

ident ify  its quality . Before count ing, MPs were floated from the sediment samples p retreated with H2O2. 

The separated particles were ident ified as plastics using Fourier t ransform-in frared spect roscopy. The 

average number o f MPs part icles was 1.12 particles/m3  in  water co lumn and 11.3 part icles/kg  in sed iment. 

The types of MPs in  water co lumn were po lypropy lene (PP), polyethy lene (PE), po lystyrene (PS), and 

fiber. The MPs found in  sediment samples  were PP. PE, polyethy lene terephthalate (PET), and  resin. 

These results suggest that MPs pollution in Ariake Sea is the almost same level as other sites in Japan. 

In the second, b ioaccumulation  of po lystyrene microp lastics (PS-MPs) in  Japanese medaka, Orysias 

latipes, was elucidated. And its impacts on surv ival, reproduct ion, and gene expression were assessed. 

Japanese medaka was exposed to 2-µm fluorescent PS-MPs (107 particles/L) for 3 weeks. PS-MPs 

accumulated in the intestine, and the average concentrat ions in the intestines were 1.43 ± 2.1 × 109 

particles/L fo r 14 days of exposure. The b ioaccumulat ion factor (BCF) o f PS-MPs to medaka whole body 

was calcu lated to  1 × 102. No  sign ificant  effects on surv ival and  reproduction  were observed. However, the 

mRNA sequencing analysis showed an increase of expression in genes involved in the cell adhesion, 

xenobiot ic metabo lic p rocess, brain development, and other funct ions in medaka intestines after MPs 

exposure. These resu lts suggest that PS-MPs can  accumulate in  intestines but  have limited  toxicity  to 

Japanese medaka at a concentration up to 107 particles/L. 

In the th ird  experiment , the marine medaka, Oryzias javanicus was exposed to  PS-MPs  (2 μm, 107 

particles/L) for 3 weeks, and  the depurat ion  period was for 2 weeks. The impacts of PS-MPs on the 



survival and bodyweight  of Java medaka were also investigated . The MPs exposure had no sign ificant 

effects on survival and reproduction . MPs were rap id ly accumulated in fish bodies and saturated in the 

intestine during the exposure period and then rap idly  eliminated when  fish was transfer to clean  water. The 

BCF of MPs was estimated to about 4 × 102, which was ca. 4-fo ld h igher than  that of freshwater medaka 

fish. One compartment model analysis was adapted, and its eliminat ion constant, the uptake constant, the 

bio logical half-life  t ime and the mean  res idence t ime were estimated to be 0.8, 324, 0.855, and 1.2, 

respectively. These uptake and elimination value of PS-MPs supported the BCF value. 

In summary , MPs  were detected  in  water co lumn and  sediment samples  of Ariake Sea with 

concentration o f 1.12 part icles/m3 in  water and 11.3 part icles/kg in sed iment . The MPs cou ld accumulate 

in the intestines of fresh water and marine water medaka but had limited adverse effects. Further study is 

necessary to investigate the impacts of MPs mixed with chemicals on different life stages of aquatic 

organisms, including the embryonic, juvenile, and adult stages.  

 


