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Toxicological Study of PFOS/PFOA to Zebrafish Brachydanio rerio Embryos
YE Lu WU Ling-ling JIANG Yu-xi ZHANG Chao-jie CHEN Ling

College of Environmental Science and Engineering State Key Laboratory of Pollution Control and Resources Reuse
Shanghai 200092  China

Abstract Acute toxicity of PFOS/PFOA to zebrafish Brachydanio rerio and development effects to zebrafish embryo were examined using a
zebrafish embryo test. PFOS/PFOA showed remarkably toxicity effects on zebrafish. The LGy, 48 h values are 1005 mg/L for PFOA 107
mg/L for PFOS while the LG5, 96 h values are 499 mg/L for PFOA 71 mg/L for PFOS. Moreover PFOS/PFOA inhibited embryo development
and caused embryo abnormality and death. After exposure to high concentration of PFOS > 240 mg/L

Tongji University

cells in animal pole of embryos
autolyzed to coagulate which indicated PFOS caused cell membranes damage. The most sensitive endpoints for PFOS exposure is spinal column
malformation and the ECs, values is 9.14 mg/L.. While for PFOA hatching 96 h is the most sensitive and the ECs, values is 328.0 mg/L.
Both PFOS and PFOA retarded embryo development which indicates their development toxicity .

Key words PFOA PFOS zebrafish embryos aquatic toxicity
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1 PFOA PFOS LGy
Table 1 Media lethal concentration LCsy of PFOS and PFOA to zebrafish embryos
PFOA PFOS
LCsp/ mg L™ 95% 2 P LCsp/ mg L™ 95% 2 P
24 h 790 773 807 0.996 3 0.00 107 106 108 0.9939 0.00
24 h 1005 962 1073 0.966 8 0.00 107 106 109 0.9723 0.02
48 h 790 773 807 0.996 3 0.00 107 104 110 0.9790 0.00
48 h 1 005 970 104 1 0.966 7 0.00 106 104 109 0.9425 0.01
96 h 499 457 538 0.9930 0.00 71 60 82 0.9535 0.00
120 h 200 181 219 0.9778 0.00 20 17 23 0.9860 0.00
300 PFOS
5oL () PEOS
S 200
g 150 | \ PFOA
5 191 ! LCy 96 h
s0 @ @
s v ow &2 &g » a8 = o E ;
2 X2 T g% 8 32 oz 2.3.2 PFOS  PFOA
S o w& B s &
@ N N.oa A PFOA  PFOS
2500
_ 2000 | ® FFOA 2h
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x 1000 - }
3 500 ¢ % % 4h
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Fig.1 Toxicity of PFOS and PFOA to different test organism
2 2
Table 2 Full name and its abbreviation of test organism :
2.3.2 PFOS PFOA
CV Chlorella vulgaris EC,, 3
o o PFOS >96 h
CD-F
CD-M >48 h >48 h >48 h
DM Daphnia magna PFOA
DP Daphnia pulicaria 96 h > >48 h >48 h
o 48 h
HC HCT116 >
LG Lemna gibba
Msi Myriophyllum sibiricum
Msp Myriophyllum spicatum
PC KNZ 82 s 24 h
PL-81 IPC-81 PFOS
RM 5.5% 100 mg/L.  .PFOA 1000 mg/L
RF
R 1500 mg/L 1
SC Selenastrum capricornutum PFOA 48 h 48 h
VF V. fischert NRRLB-11177 16.7% 339 .
W Wist:
o 8~120h PFOS  PFOA
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(a) FEEEKN, 4

{c) M EHTHERR 160 me/L PFOS, 4 h {d) ¥ FIRERG240 me/L PTOS, 4 h

2
Fig.2  Autolyzed cells in animal pole of embryos

3 2 ECs
Table 3 Media effect concentration of two typical perflourooctane chemicals to zebrafish embryos
PFOA PFOS
ECso/mg L7! 95% I ECso/mg L7! 95% r”
48 h 151 115 200 0.9572 1001 501 2089 0.9924
120 h 147 110 186 0.9451 813 162 1047 0.998 3
48 h 159 123 191 0.998 6 — —
48 h 149 145 155 0.9939 1409 813 1349 0.8972
48 h 153 63 282 0.9810 — —
96 h 106 13 617 0.9869 328 89 1122 0.9597
9.14 2.14 41.7 0.9872 884 195 2239 0.7722
12 h 100%
50% 3
24 h 48 h 132 + 13
/min PFOS PFOA 3
26 128 + 12 /min 129 + 21
/min. 48 h
48 h PFOA 110+ 16  /min PFOS
8711  /min.
48 h

0.01. 48 h
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Fig.3 Heart rate 48 h for growth retard and normal

development zebrafish
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Fig.4 Heart rate of growth retarded embryos at 48-120 h
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