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Oxidative Stress and DNA Damage in Zebrafish Embryos Exposed to BDE—47
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(1.College of Environmental Science and Engineering, Jilin Normal University, Siping 136000, China; 2.Harbin Institute of Technology,
Harbin 150090, China )

Abstract: Polybrominated diphenyl ethers(PBDEs ), widely used flame retardants, have been detected in environment, biota, and even hu—
man blood serum. Currently, little is known about their toxicity to fish. This experiment was designed to explore the oxidative stress and
DNA damage of 2,2 ,4,4’ —tetrabromodi—phenyl ether(BDE-47) to zebrafish embryos. Superoxide dismutase (SOD ), catalase (CAT), total
glutathione (GSH ), malondialdehyde (MDA ), and relative mRNA expression levels of genes(SodI ,Ucp-2.Gstp2 and Nqol ) were assessed
in zebrafish embryos exposed to 1, 5, 10, and 50 pg-L™" of BDE-47 for 96 hours. The single cell gel electrophoresis was performed to ob—
serve the DNA damage caused by BDE-47. Compared with control, reactive oxygen species(ROS) and MDA were increased by BDE-47
treatments in a dose—effect manner. Exposure to 50 pg+L™ of BDE-47 for 96 hours significantly increased the activities of SOD and CAT,
but significantly decreased GSH levels. Moreover, the transcription of Ucp—2 was significantly up-regulated to 4.12 folds(p<0.01) while
that of Gstp2 and Ngol was significantly down—regulated to 0.62 folds and 0.55 folds(p<0.01), respectively, by 50 pg+ L™ BDE-47. There
was no significant difference observed in the expressions of Sodl between the treatments and the control. Under exposure of 5, 10, and 50
pg+ L7, olive tail moment increased significantly with increasing concentrations of ROS. These results indicate that BDE—47 could induce
oxidative stress in zebrafish embryos and ROS is the trigger inducing embryos DNA damage.
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Figure 1 Effect of BDE-47 on SOD, CAT, MDA, and GSH of zebrafish larvae at 120 hpf
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Figure 2 ROS level(a) and correlation between ROS and MDA (b ) of zebrafisheggs at 120 hpf under exposure to BDE-47
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Figure 3 Effect of BDE-47 exposure on gene expression of zebrafish eggs at 120 hpf
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Figure 4 DNA damage(a) and correlation between DNA damage and ROS(b) of zebrafish embryos under exposure to BDE-47

I %518 , Shaoo 451"V ¥ BDE-47 % 5% 5 , WL filf £
(Oncorrhynchus mykiss ) FFIEZHIE RTL-W1 P ROS 7K
S EIGN; Jin SR LR ANML RTG-2 A ROS /K
P BEHIIN . Han SEPE IR 2R, BDE-47
B SN RIELRE 0% 7 BOK A= A WIAR Y ROS &3

SOD J2 % il A7 16 T /K 77 S A N B LA By 40 1ot
AAE RGN CHEE . — B A B T A
S A RTE BRI, T LA e A s A S IR T A
TR O - KA R HyO, F Oy, A7 AN 5 5215
PR M IEEALI9, CAT 22E Wik HL0, At idk

YriBREF, R B 1AM AR AL = AR 3L 05 - |
OH . H.0, JG 5|21 DNA Wr#d g5l A ik B 2k
55, CAT BB Hy0, KAt S AL e A5 Sy Jo o
PP, ARSI ZE R R, SOD 5 CAT Jf M4 i
SN HAEAE R BERION A G &, 50 pg - L™ BDE-47
AEME B 255 SOD 5 CAT i M (p<0.05) . X2 K
BE I 41 IR i A2 2 5 e BDE—-47 B9 30 1 77 2k K
) ROS, A TIHBRZAM ROS HEHLIAS: Tl 2 A1k
Bt G A S Pt A ik R 5005 80, B RN G SOD
J CAT FHLAEBR H ROS F=AE (1 07 +1¥1, Albin 25t



BT, 4F : BDE-47 X BE D A AR 5 DNA S5t 05 (9B PE I 2285

5% & B, BDE-99 HEf% i 2 il BRFFIE H SOD {4,
TE o T R EE AL CAT 38 Mk R T 72 B Ik SOD
I CAT (10 3550 I 5 25 )k 398 o 7 AP o X8 P
ZEINSRY ORISR PY SOD Fl CAT 16 11
A AFAE YRR R S S A 2 R Sk
GSH J2&A4: WA oy T 22 i A B AL R, 2 —F
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BDE-47 252 S 8 FEH i3 1 S Pr RAL BF TG % 52
)@ EMH], DNA B4 83 . 5 LARBIRE , AL
ISFHE ST T ROS 5 Olive BRAR (H MIAH G , i ROS
Y Olive FRAH(E S BLAY B35 1IEAH #4551 BDE-47
PR BE T R4 DNA #0500 25 . AR A
BDE-47 (il05 & ARG A N B e B85 3 L $t
AL R G Se0a SRS i B f 2 (R4 4y
H LS DNA KA, S DNA SRR .
zE BTk, PSR J1 414 DNA #8445 f 1
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and decabrominated diphenyl ether(BDE-209 )[J]. Toxicology in Vitro,

2286
BDE-47 {5 Y« i = Wibn ) o
2010, 24(4):1190-1196.
4 Z5ig

(1)BDE-47 B8 i % 175F ROS, JH5EHA L
SFR(SOD, CAT MDA H1 GSH)7 A A RIFE R 124k,
FH] BDE-47 if5 S5 S G 7 A S A I R0

(2)BDE-47 75 Sodl J:[H F2 ik WA i Z 48
16550 pg- L™ BREEH Ucp-2 ik B3 i (P<0.01),
Gstp2 5 Ngol ik 5.3 T (P<0.05),

(3)BDE-47 % #5175 T MR IR 4 ig DNA = A= #5145
YEH, ROS (7= A= 25 & DNA i 5 KR .
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