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(d) ACPjEf%: ACP activity

FERPE 15 A [6) S Bl bR i s AR TR I ) AS [RDRL A B 28 5 B35 (P < 0. 05)
Different letter marks on the top of the bar chart indicate significant difference under different particle sizes at the same time (P < 0. 05).
Bl 3MARMEHNEXZEMERBETFEREBNR _E(MDA) T EUSE(CAT) FHEIEBIELEE (AKP) (B
TEREES S (ACP) & M7k F
Fig. 1 Activity levels of malondialdehyde (MDA, catalase (CAT), alkaline phosphatase (AKP), and acid
phosphatase (ACP) of Eriocheir sinensis exposed to polystyrene microplastics with three different particle sizes
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(c) AchEiEME: AchE activity
FEARPE 15 A [6) 5Bl bR 1 R AR R I ) AS [RDRE AR B 26 57 i 35 (P < 0. 05) .
Different letter marks on the top of the bar chart indicate significant difference under different particle sizes at the same time (P < 0. 05).
B2 3MARMENREZHEMENEETPEYEBNSREEEH (ALT) SER R (AST) . 2B IEHE L
(AchE )& 4K F
Fig.2 Activity levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), and
acetylcholinesterase (AchE) of Eriocheir sinensis exposed to polystyrene microplastics with three different particle sizes
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1. Hepatopancreas of the control group; 2. Hepatopancreas of the 5 pm group; 3. Hepatopancreas of the 1 pwm group;4. Hepatopancreas of the

HAh 57 1

100 nm group; 5. Gill of the control group; 6. Gill of the 5 pm group; 7. Gill of the 1 pm group; 8. Gill of the 100 nm group.
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Plate Hepatopancreas and gill tissue structure of Eriocheir Sinensis exposed to polystyrene microplastics with
different particle sizes
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Toxic effects of different particle size polystyrene microbeads on juvenile
Eriocheir sinensis

YANG Zhigang'*?, ZHANG Chenchen"*?, JIANG Qingqing"*?, CHEN Aqin"*?, CHENG Yongxu'?*?,

WANG Aimin*

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghai 201306, China; 2. Centre for Research on Environmental Ecology and Fish Nutrion, Minisiry of
Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306, China; 3. National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China; 4. College of Marine and
Bioengineering , Yancheng Institute of Technology, Yancheng 224000, Jiangsu, China)

Abstract: Studies on the biological effects of microplastics pollution on aquatic animals mostly focused on the
ocean, but the potential effects on freshwater organisms are less known. In this study, the effects of
polystyrene (PS) particles with different particle sizes (5 wm, 1 wm, 100 nm) on juvenile Chinese mitten
crab (Eriocheir sinensis) were investigated. Hepatopancreas injury index: alanine aminotransferase (ALT) ,
aspartate aminotransferase (AST) ; serum immune index: alkaline phosphatase (AKP) , acid phosphatase
(ACP) ; Oxidative stress index: malondialdehyde (MDA) , catalase (CAT) ; and neurotoxicity index:
acetylcholinesterase (AchE) were analyzed. The pathological changes of gills and hepatopancreas were
analyzed by hematoxylin-eosin (H. E) staining. The results showed that exposure to microplastics after 7 d,
100 nm group had significantly higher MDA content, CAT activity decreased significantly, the AKP activity
of three treatment group were significantly lower, and 1 pm and 100 nm group of ACP activity was
significantly reduced. The activities of AST, ALT and AchE gradually decreased with the decrease of particle
size and the extension of exposure time. In conclusion, microplastics with different particle sizes caused
varying degrees of hepatopancreas injury, oxidative stress and reduced immune capacity in crabs. The
toxicity level was ranked as follows: 100 nm > 1 wm > 5 pm, indicating that the particle size was one of the
most important factors affecting the health of Chinese mitten crabs. This study provides basic data and
theoretical basis for further understanding the toxic effects of microplastics on freshwater crustaceans.

Key words: polystyrene; Eriocheir sinensis; particle size; comprehensive toxicity
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