30 6 Vol. 30, No. 6
2009 6 ENVIRONMENTAL SCIENCE Jun. , 2009

PFOYPFOA ( Danio rerio)

( , , 200092)

: , PFOA/PFOS . ,
PFOS PFOA , LGy, (48 h) 1005mg L 107 mg L, LCs, (96 h) 499 mg L 71 mg L. PFOY
PFOA , , , (> 240 mg L) PFOS \

, ) , PFOS . ECyp= 9. 14 mg L, PFOA
9%h ECs= 328 0 mg L. PFOA PFOS ,

s s s

: X171.5; X174 T A : 0250-3301(2009) 06- 172706

Toxicological Study of PFOS/PFOA to Zebrafish ( Danio rerio) Embryos

YE Lu, WU Ling-ling, JANG Yuxi, ZHANG Chao- jie, CHEN Ling

(College of Environmental Science and Engineering, State Key Laboratory of Pollution Conirol and Resources Reuse, Tongji Unwersity,
Shanghai 200092, China)

Abstract: Acute toxicity of PFOY PFOA to zebrafish( Danio rerio) and development effects to zebrafsh embryo were ex amined using a zebrafish
embryo test. PFOYPFOA showed remaikably toxiciy effects on zebrafish. The LCsy(48 h) values are 1005 mg L for PFOA, 107 mg L for
PFOS, while the 1C4,( 96 h) values are 499 mg L for PFOA, 71 mg L for PFOS. Moreover PFOY PFOA inhibited embryo development, and
caused embryo abnomality and death. After exposure to high concentration of PFOS(> 240 mg L), cells in animal pole of embiyos 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 .. While for PFOA hatching (96 h) is the mast sensitive, and the ECy, 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 toxiciy

zom 2 2 , [B] , ,
(PFCs) m , B & X0
( CGsF17SOsH, PFOS) ( CsF17 COOH, PFOA , ,
PFOA) PRCs ™, Rl T
16l 17 18 [9] PFOS [15]
: PFOA , " PrOS
Lo PFCs P Oakes "%
) PFOS  PFOA
,PFOS  PFOA ( Gobiocypris rarus) PFOA,
[11~13] DNA
PFOS  PFOA , PFOS ' PFOS  PFOA
PFOA L4~ 161 [17,22]
[17~19] [14, 15, 20| [ 16,21] )
— ( Danio
PFOS/ PFOA
[17,18,22] [17, 2] [15, 17, 20) 2008 07.08: T,
[ 16] : (20807032) ;
\ PFOS/PFOA (2007DF R90050)
(1982~ ),

’ : ,E—ma}l: karen. yl@’163 com
PFOS PFOA * . E-mail: chenling@ tongji . edu, cn



1728

30

rerio) , PFOA  PFOS
PFOS  PFOA ,
1
1.1
PFOS  40% R Flucka
PFOA > 97% s Merck
PFOS  PFOA
1500 mg' L. 480 mg/ L.
[29]
, 24
, NikonT'E2006-U
, NikonD200
1.2
1.2.1
(21~ 32°C)
, (4~ 5 cm) 3 ,
AB ,
6 .
( 1: 2) ,
(26 £1) C,pH 7~ 8
2 . /
(h) 142 10. ,
30 min
(26E1) C
1.2.2
Schulte '
Nikon TE2008-U
. 24
) 2 mL s
. 5 ,
16 ,3 , 16

(26 %1) C, / (h) 14 10.
24 h 1 .
120 h ,
3
13
0. 0s. Kolmogorow-
Smirnov
ANOVA  KruskalWallis , Dunnett
SPSS 10.0
Origin 7.5
Photoshop
2
2.1
. 216.48 h
1.1%,96 h 2.7% , OECD
2.2 PFOS  PFOA
2.2.1 PFOS PFOA
, 1.5 45 100 200
300 400 800 1000 1350 1500 mg/L. PFOA,
10 85 100 110 160 200 240 mg L PFOS
. PFOA 640
, PFOS 448
o LCo,  2h 48
h 96 h (2330
, 1.
1 ,PFOS  PFOA
) .24 h
PFOA LCso= 790 mg L, PFOS
LCy , PFOS PFOA.
[7, 34, 35] , PFOA
, PFOS ;
[ 14, 16~ 19, 34~ 37| ,
, PFOS PFOA .
( L,
2,
PFOS
PFOS LCs0(96 h)
S ., eapricornutum C. vugaris



: PFOY PFOA ( Danio rerio)

1729
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Table 1 Media lahal wncentration( LCy)) of PFOS and PFOA to zebrafsh embryos

PFOA PFOS
LCy mgelL~! 95% r? p LCq mgrlL™! 9% r? p
%4 h 790 773,807 0 963 0 00 107 106,108 0. 939 0.00
%4 h 1005 92,1073 0 %68 0 00 107 106,109 0. 9723 0.02
48 h 790 773,807 0 963 0 00 107 104,110 0. 9790 0.00
48 h 1005 970,1 041 0 %67 0 00 106 104,109 0. H25 0.01
9% h 49 457,538 0930 0 00 71 60,82 0. 9535 0.00
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Table 2 Full name and is abbreviation of test organism ’ .
2.2.3 PFOS PFOA
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Fig 2 Autolyzed celk in animal pole of embryos
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Table 3 Media effect concentration of two typical perflourooctane chemicals to zebraf sh enbryos
PFOA PFOS

ECsy/mg L~ ! 95 % r? EG¢/mg L~ ! B% r?
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