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Teratogenic effect and genotoxicity of acetochlor on embryos and
tadpoles of West-African clawed frog ( Xenopus tropicalis)

LI Xian-bin LI Shao-nan ~ YUAN Bing-giang ~ZHU Guo-nian”
( Institute of Pesticide and Environmental Toxicology Zhejiang University Hangzhou 310029 China)

Abstract: In order to assess the developmental toxicity and genotoxicity of acetochlor on the early
development of Xenopus tropicalis the teratogenicity on embryos exposed to acetochlor was
investigated by modified frog embryo teratogenesis assay-Xenopus( FETAX) . The teratogenic median
concentration ( TC,) value of acetochlor was 1.20 mg ( a. i) /L. Acetochlor could induce a variety of
malformations on X. tropicalis embryos such as facial abnormality pericardial edema notochord and
tail flexures cephalic dysplasia and gut malformation. The calculated teratogenic index ( T1) value was
1. 88 suggesting that acetochlor had a teratogenic potential. Furthermore the DNA damage was
observed on the erythrocytes of tadpoles 4 days after exposed to sub-ethal concentrations of acetochlor
by micronucleus test and alkaline single—cell gel electrophoresis. Compared to the control group the
results showed that the micronucleus frequencies were increased significantly and the tail DNA and
Olive tail moment of Comet picture had significant difference after treatment of acetochlor which
indicated that the DNA of erythrocytes was damaged.
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( acetochlor) 2- -6- 100 mmol/L (EDTA) 10 mmol/L
N- o ( Tris) pH 10
. . 1% ( Triton X400) 10%
b ( DMSO) ; ;
2.5 mmol/L 10 mmol/L Tris
. . pH 7. 4; : 300 mmol/L
N (EDTA) 100 mmol/L  Tris pH  10;
o 1994 Tris-HC1 0.4 mmol/L pH 7.0,
(U.S.EPA) B2 o 1.2
PowerPac™ Basic ( Bio-Rad
o ) ; Nikon E2000 ( Nikon
YT, ) ; SZ51-60 ( Olympus )
5.
6 o . 1.3 Q
FETAX( the frog embryo teraogenesis Xenopus tropicalis
array -Xenopus) ’ 96 h 12 h /12 h
(12L/12D) . 25 C +1 C.
14 d.
. FETAX 200 (50 pL )
N . .2 4D (HCG) &
L 2% L- (pH 8.0)
( ) 0.1 xMBS
. . o ( Modified Birth’ s solution 10 mmol/L
0.2 mmol/L ~0. 1 mmol/L N
0.2 mmol/L ~0.5 mmol/L. 4-
o Xenopus tropicalis ( HEPES) pH 7.5) 5
Xenopus laevis 0.1 x MBS
T 12L/12D 26 C =1 Co
1.4
1.4.1 ( FETAX)
o ( ASTM) E1439-98FETAX
8 NF
1
8 11 o
1.1 DMSO 0.1 x MBS
93.2% ( acetochlor) o
; (MMS) . ( ) :0.0.078.0. 157.0. 315.0. 625.1. 25,
( Gimsa) 4 6- 2- 2.5.5 mg/L. DMSO
( DAPI) N (NMP) 100 mg /L.
(LMP) Sigma ;
( HCG) ; 96
200 uL 2
o :2.5 mmol/L DMSO o
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25°C 1 C 0.75%
12 h 12 h 24 h I 5 min ;
12 h 1 25 pL 75 pL 0.75%
( MS=222 37 C
) 46 96 h. 5 min o 2)
3% (pH= 4 C
7) 2 h, 3)
( LCy) 3 5 min
(TCs) o
1.4.2 0.25 cm 40 min  DNA
0.0. 157.0. 315.0. 625. 25 V.300 mA 25 min. 4)
1.25 mg/L o :
47 20 . 3 5 min
10 L 100 wL DAPI 20 min. 5)
3
(MMS 0.5 mg/L) o 4d
3 9 50 3 150
2 1.4.4 DPS 7.05
15 min FETAX LC,  TC,
15 min 0.1 mol/L.  PBS (pH=17.4) CASP
2-~3 ; Gimsa DNA ( Tail DNA%)
20 min Olive ( Olive tail moment) o
o 5 SPSS12.0
600 T
1/3 )
1.4.3 o 2.1
1,
PBS DMSO
4 C o 5% o
o 0. 625 mg/L
Yin °* ; 0.625 mg/L
o 1) 100 pL o
1 ( 9%h)
Table 1 LCs, and TC,, values of acetochlor to Xenopus trolicalis embryo after exposure for 96 h

Toxicity effect

Regression equation

(a. 1) /(mg/L)

) 95%

95% Confidence interval

TI( LCs, /TCy,)

Lethal effect

Teratogenic effect

Y =2.025x +4.282
Y'=2.502x +4.784

2.26( LCy)
1.260TEL)

2.00 ~2.60
1.09~1.39

i.88
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30 h 2,
o LC,, TCy 4 d
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Fig.1 Morphological alterations of Xenopus E ¥
tropicalis embryos exposed to acetochlor .- .
(A) 7 (B) () (D)
P (E) P (F) .

(A) Lateral view of control larva without treatment; ( B) Facial

abnormality; ( C) Pericardial edema; ( D) Axial flexures; ( E)

Cephalic dysplasia and tail flexures; ( F) Gut malformation.

2 Xenopus trolicalis

Table 2 Micronucleus frequency in erythrocytes

2
Fig.2 Micronucleus in erythrocytes of Xenopus

tropicalis tadpoles exposed to acetochlor

of Xenopus tropicalis tadpoles exposed to acetochlor

Treatment concenteation( a. i) / Total number of

a

Total number of Micronucleus

(mg/L) erythrocytes analyzed micronuclei observed frequency /( %o) v
Control group 3 000 6 2.0+1.7 18.6

0.157 3 000 11 3.7+3.1 28.8

0.315 3 000 12 4.0+1.8" 20.1

0.625 3 000 32 10.7 4.9 19.4

1.25 3 000 43 14.3+7.6™ 25.3

0.5( MMS) " 3000 79 26.3+11.4* 2.9
+SE: " (P <0.05); * (P <0.01) .> MMS

o

Note: Asterisks indicate statistically significant differences between treatments and the corresponding control group; * P <0.05 ** P <0.01.

2.3 DNA

DNA

DNA Olive

DNA
o DNA

DINA
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DNA

3 DNA
(400 x)
Fig.3 Comet pictures of damaged DNA induced

by acetochlor ((all magnifications 400 X )
(A) DNA ; ( B) 0.157 mg/L;
() 0.315 mg/L; ( D) 0.625 mg/L; ( E)
1.25 mg/L.
Note: ( A) Negative control; ( B) acetochlor 0. 157 mg( a. i) /L;
(C) acetochlor 0.315 mg (a i¢)/L; ( D) acetochlor
0.625 mg (a. i) /L; (E) acetochlor 1.25 mg ( a. i) /L.

(A)

[E I —
SRR

(arbitrary unit)

Olive 2% Olive tail moment

0.157 0315 0625 1.25 0.5(MMS)
ZERE acetochtor/( mg/L)

(B)

30

20

RHDNAT R Tail DNA/%
S

0157 0315 0,625 125 050MMS)
ZINE acetochtor/( mg/L)
4 96 h
DNA
Fig.4 DNA damage degree in erythrocytes of
Xenopus tropicalis exposed to sub-ethal

concentrations of acetochlor

(A) Olive ; (B) DNA

(A) Olive tail monment index; ( B) Tail DNA% index.
o ;P <0.05

k7 P<0.01 “Hx”

Note: Asterisks indicate statistically significant differences between

treatments and the corresponding control group “ P <0.05 ™ P <
001!

5 )
Fig.5 Micro-electrophoresis chamber for alkaline

single-cell gel electrophoresis ( DIY)

3
FETAX
96 h
FETAX
X. laevis
" . Song 7 Fort ¥
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FETAX
18
Bufo bufo gargarizans
LGy
4.24 mg/L. TCy,  7.752 mg/L TI
0.547 8,
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