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Abstract; In order to investigate the effect of microplastics on the physiological metabolism of the bidentate silk-
worm, this paper studied the effect of three microplastics of polypropylene (PP), polyamide (PA) and polyvinyl
chloride (PVC) at different concentrations (0.1%, 1%, 5% ) and exposure time on the activities of catalase (CAT)
and acetylcholinesterase (AchE), as well as the metabolic index ammonia excretion rate and respiration rate. The re-

sults show that the CAT activity of P. aibuhitensis increased significantly with the increase of microplastics concen-
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tration. The CAT activity of P. aibuhitensis is the highest under 5% microplastic concentration. The effect of PVC

on the AchE activity of P. aibuhitensis is inhibited by low concentration (0.1% ) and promoted by high concentra-

tion (5% ). Different concentrations of PP and PA can promote the AchE activity of P. aibuhitensis. With the increase

of microplastics concentration, the ammonia excretion rate and respiration rate of P. aibuhitensis increased significant-

ly (P<0.05). In summary, the microplastics can produce oxidative stress on P. aibuhitensis within a certain period of

time under high concentration, and affect its ammonia excretion rate and respiration rate to a certain extent.

Keywords: microplastics; Perinereis aibuhitensis; anti-oxidation; metabolism; catalase; acetylcholinesterase; ammo-

nia excretion rate; respiration rate
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Fig. 1 Schematic diagram of the experiment of different concentrations of microplastics on P. aibuhitensis

Note: PP means polypropylene; PA means polyamide; PVC means polyvinyl chloride.

R1 ZHHRRERMR RN E

Table 1 Components, size and density arrangement of microplastics in experiment

B3| 5 SEHARIAE/um B /(g-cm™)

Type Material Average size/pm Density/(g-cm™)
PP FE T Polypropylene 199+89.38 0.88 ~093
PA RIHE Polyamide 118+49.15 1.11~1.13
PVC A LI Polyvinyl chloride 193+72 81 130 ~143
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Fig. 2 Catalase (CAT) activity of P. aibuhitensis exposed to different materials of microplastics

241 (a) —— %144 Control  2.47 (®)
> PA(0.1%)
20F 2 PA(1%) 2.0
: - PA(5%) :

—— %1841 Control 1-8 ©) —=— S B2 Control

PP(0.1%) i : 2
-A-—PP%]%)O 1.6 2 pveid)
- PP(5%) Ll S

Tl;l)
~8
)
£ 3
2 16 1.6
#3 1.2
o 12 1.2
7] N 10
2 T '*’I\:/I\":
27 08l Ae—"" 0.8 0.8
o = 0.6
E—% 0.4F 0.4f :
SES 0.4
15} 1 1 1 L L 1 1 1 ] 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 J
S 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
i fi /d fist ) /d fist i) /d
Time/d Time/d Time/d

B3 REM RS RE TG

I EKN Z B ABFEEEE ( AchE ) iF W

Fig. 3 Acetylcholinesterase (AchE) activity of P. aibuhitensis exposed to different materials of microplastics
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Table 2 Changes of ammonia nitrogen (NH,-N) concentration exposed to different materials of microplastics
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Fig. 4 The ammonia excretion rate of P. aibuhitensis exposed to different materials of microplastics
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Fig. 5 Respiration rate of P. aibuhitensis exposed to different materials of microplastics
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