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Abstract: Microplastic pollution is one of the marine environmental issues that have received widely concerns by

the international society in recent years. The risks of ecology and human health caused by microplastics should not
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be underestimated. However, the long-term impacts of microplastics on fish are still inconclusive. This study select-
ed polystyrene (PS, 10 wm) microplastics as reference toxicant which were commonly found in plastic productions
and environments. An exposure duration of 50 d of PS microplastics was conducted for the 60 dph (days post
hatching) juveniles of marine medaka (Oryzias melastigma) to evaluate the long-term effects of microplastics on
marine fish. The effects of PS exposure on the growth and reproduction of parental generation and the embryonic
development of offspring were systematically explored. The results showed that under the exposure concentrations
of 1x10* particles-L™" and 1x10° particles-L™" of 10 wm PS, the body length and body mass of parental fishes in
exposure groups were not significantly different from those in the control group. In addition, parental maturation
and fertilization process were not significantly affected by PS exposure either. Although polystyrene exposure did
not significantly affect the heart rate and hatching time of offspring embryos, it could significantly reduce the hatch-
ing rate of offspring and cause deformity of embryos. These results indicated that long-term exposure to polysty-
rene microplastics had no significant influence on parental growth and reproduction, but affected embryo develop-

ment instead. This study provided an important reference for scientific evaluation of the ecological risks of marine

microplastic pollution.

Keywords: polystyrene; Oryzias melastigma; chronic effects; growth; reproduction; embryonic development
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Table 1

Body length and body mass increment of marine medaka parental fish (n=3)

1x10* particles-L™! 1x10° particles-L™!

Control
K34 & /cm Body length increment/cm 0.150+0.010 0.183+0.057 0.177£0.074
A J 4% i /g Body mass increment/g 0.032+0.007 0.027+0.017 0.040+0.003

x2 BAEHERTNEMNZHEE(n=3)
Table 2 Spawning amount and fertilization rate of marine medaka parental fish (n=3)

1x10* particles-L ™ 1x10° particles-L™!

Control
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ZHK5% /% Fertilization rate/%

24.00+141

52.67+26.16 6533+2438
100 100

801

(2)

(o))
(=
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(=]
T
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Heart beats/(beats-min™")

3]
[=]
T

0™ Control 1x10¢ 1x10°

W% /(particles-L™")
Concentration/(particles-L™")

25
(b)

I ] /d
Mean hatching time/d

Control 1x10* 1x10°

S /(particles-L™")
Concentration/(particles-L™")

E1 EASEETHR 11 d RO E (a) FAESMLEE (b)

Fig. 1 Heart rate after 11 d exposure (a) and mean hatching time (b) of marine medaka filial embryos
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Fig. 2 Hatching rate of marine medaka filial embryos

Note: * represents P<0.05, compared with the control.

®3 BAEHTFREBRBLE(n=3)
Table 3 Deformity rate of marine medaka

filial embryos (n=3)
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Fig. 3 Typical deformity characteristics of marine medaka filial embryo
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Note: (a) normal embryo; (b) deformity embryo (stretched heart and pericardial sac edema).
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