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Effects of Microplastics and PFOS Co-exposure on the Filtration
Rate and Antioxidant System of Perna viridis
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Abstract In order to explore the composite pollution toxicity mechanism of microplastics and perfluorooctane
sulfonate (PFOS) in Perna viridis, the effects of PFOS (10, 100, 1000 pg/L) and microplastics (0.2 pm, 4.55x10°
numbers/L) were studied under single- or co-exposure on the filtration rate, reactive oxygen level (ROS),
malondialdehyde (MDA) content, superoxide dismutase (SOD) activity, catalase (CAT) activity, glutathione S-
transferase (GST) activity and gluathione reductase (GR) activity. The results showed that the filtration rate of
mussels after exposure to microplastics and PFOS did not change significantly compared to the solvent control. In
gills, visceral mass and gonads of mussels, the stress of microplastics and PFOS could cause significant changes in
enzyme response. After co-exposure of microplastics and 1000 pg/L PFOS, compared with single-PFOS exposure
groups, ROS level significantly increased in gills and gonads, whereas decreased in visceral mass; MDA content
increased in gills and visceral mass, whereas decreased in gonads; GST and GR activity was significantly reduced
in gills, whereas increased in gonads. The results indicated that microplastics could change the oxidative stress
response of mussels to PFOS.
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Table 2 Measurement methods and the optimal testing
concentration, sampling volume, corresponding
measurement wavelength for different oxidative
stress indicators using tissues homogenate
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Fig. 1 Filtration rate of Perna viridis exposed to PFOS
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Fig. 2 Effect of microplastics (MP) and PFOS on reactive oxygen species levels (ROS) in gills,
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Fig. 4 Effect of microplastics (MP) and PFOS on SOD (a) and CAT (b) activities in gills, visceral mass

and gonads of Perna viridis

PFOS ¥l fE R, SOD BTG TR HEARAE . X s gk
SR, LB EE X SOD I 1 (1 5% i 1T B A F 1
FH, e BB I VE L, (8 TGI8 2 0 i il 2 A i,
R GR YAl 5| BE Dt SOD il i M i W A8 Ak .
WS, TCit & PFOS HUli 2 7%, if & PFOS Flfik
BB LR, CAT I M 0 SR IR E 35 BLFE 100 pg/L
B PFOS W& FE A5 o ILAh, BRTGCIERLFT100 pg/L
PFOS H 7% % 2H A1, HoA A %5 58 41 CAT WU PE 1Y
B3 TR AL, RS AN VR (1) PFOS 437

ARTE BS54, A& SOD FI CAT i 45 SRR W, L
SRR PFOS 2% 58 2 i il 1% M TH s sl T R, AN
14 FiE A 0 R LA [6] PFOS ¥ B N R B H A R 19 1%
PEARAk, 30T B8 S LA A 5 R AL A P,
2.5 PFOS I 22 Bl F FEXT GST #1 GRiF 4R
= A1)
GST RE ML A5 DEH IR (GSH) 5 2 Fh 2 v 14 L
KR K PEAL S W1 (035 PFOS)Z5 &, T4 i3 264X 15 1y
oAb R oy THEM R 2K AL G W, Ut GST 7E 41 g

899



R MARB ) HS57E 5

202149 A

P i aE R AR P ARBFSE R, BR 10 pg/L
PFOS-MP 58 85 20 41, FHoAth e 5% 57 20 v o JUE A R
Jif A GST (Y15 P 14t 25 8 T 00 X R ZE (B . P DR
DL KR B GST I 7 43 51y 7.58, 9.90 i1 10.30 U/
mgprot) . PFOS Al % 55 21 S i 98 A Bk 2% 25 21 (1]
5(a)). IXSLLERLFN, GSTAEMRY IR UL 4032 45 Fh 2R
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Fig. 5 Effect of microplastics (MP) and PFOS on GST (a) and GR (b) activities in gills, visceral mass and gonads of Perna viridis
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