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Thiram Affects Diodinase3 Gene Expression in Zebrafish Embryos
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Abstract; Thiram is a pesticide of the dithiocarbamate chemical family, and is extensively used in China. Its re-
sidual toxicity is a widespread problem and was voiced out by many members of the scientific community. In

this study, zebrafish embryos were used as a whole animal model to understand thiram toxicity. Zebrafish em-
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bryos hatching rate was significantly decreased from 100% in control to 46% in 1 x 107 mol-L" thiram and e-

ven 0% in 1 x10™° mol-L" thiram. At the same time, significant increase in Deiodinase 3, an enzyme crucial in

embryonic development and metamorphosis, was observed at 6.71 and 14.84 folds more than control at the

two different concentrations at respectively at 24 hpf. These results demonstrated that zebrafish embryo is a

sensitive model to thiram toxicity and can become a useful model for pesticide environmental toxicity assess-

ment.
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1 ## 57 % (Materials and methods)
1.1 AR 5l

%% - JE G2 B B E600, JE B DXM 1200 %
G AHHL , JE BE EclipseNet 1% 43 #1544 (Nikon; Cap-
ture NX 2),5415R #! 5 2 & .0 Hl (Eppendorf 24 1)),
£ 7 PCR {¥ (Applied Biosystems, 7300 Real time
PCR system),

i ) : #5835 A (Thiram T24201-100 g, 46 JF 97%
(T A 4 b)), — B 567 (DM SO) ¥ Vi 45 Hofth 25 4
PRI T Sigma 23, 4l =99.5% (Sigma D-5879).
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¥, ST EHARN 3 em BB FRILP UEfT, B
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o B RGN 285 C LA AT SR . AR
FERRTR 24 h 5, o K 4k 2k 1 9% B SL R TR I R
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BE I £ TR A K10 g mL" )% iR 4 16 30 min,
IR S5 I JEASE 2 52 Wk (50% W Ik B, 5 x SSC,2 mg -
mL" Torula RNA ,200 wg-mL"' fFZ)ik T 67 C i 1E
TS T 1 h(FZ38), 7 H & A AH DGR BT (3 AU
PTG ) P it A5 2 2 8 gl b B 4 T P IR I R o
%, WHEH 2 x SSC.02 x SSC 7E 67 C hn#i
AR 25 VE Uk 30 min, 2R S5 BT A R 9% vh
(100 mmol- L™ JIii T 4 — 1 , 150 mmol-L" NaCl,0.1%
I 20, pH 7.5)3% ¥E 20 min , LA K i 1 £ F & (bloc-
king buffer: 2% blocking reagent,100 mmol- L™ Jiii T
% 18,150 mmol-L" NaCl,0.1% i 20,0.1% Trito
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% i 20)H # B 20 min, ff | BM purple AP sub-
strate pre (Roche) % {6 M % 3% 18 & 07 i [l 5 5 &8
A W SR R Y 3R Gk E AL, ] CCD #14% R G ik
1M o
14 RNA f#EHRAIML DL K 52 7 PCR (RT-PCR)H A
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Fig. 1 Hatching rate of zebrafish emryos at 72 hpf
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Fig.2 Diodinase III gene expression of zebrafish embryos
Note: A, Control; B, Thiram 1 X 10° mol-L";C is a section
of A in imaginary line, red arrow indicate the

location of gene expression.



52 1

TR R A5 < AR 58 WO BE T £ IR T 2 50 A0l R 3 5K Y 5 323

Z a5 R cDNA  ffi il 18s 1E N B K 3 K k17 %t
Lt , 2 B0 TID 78 JO5h Ao il 5 PR 9 3k 55 % R A LL 8%, 0
BT 126(P>0.05).4.49(P > 0.05).6.71(P <0.05)
H1 14 84(P <0.05)f% (K 3), # 9 XU 8 & Ay 34 1
TIT A2 FPAR R 2 i 1) 2 P 3

%]
(=]
)

wn
1

S
1

b
—

ab
5 4 -~
o o

el Sl W A .l. A T
0 10 108 107 10°¢
AR E /(mol- L)

Thiram concentration /(mol-L")

SR FHR ik [R5 (18s)
Relative Dio3 mRNA expression(18s)

B3 BENXEL &R IR LR EE
ERFREHNHG
4 hpf (IBES IR AEAE 1 x 107 ,1 x10%,1 %107,
1%10° mol- L™ 4R 36 WA 24 A Ye 5 & 24 hpf, LA HLIK
RNA FF RT-PCR il /AN [F 5 HE % m 28 5 & 3 (P <0.05),
Fig.3 Thiram affect Diodinase3 in zebrafish embryos
Note: Zebrafish embryos were exposed to thiram
(1x10°,1x10%,1x107and 1 x 10°mol-L") from
4 to 24 hpf, and analyzed by RT-PCR. Different letter indicate
significant different (P <0.05).
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