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Effects of Four Herbicides on the Genetic Toxicity of Monopterus albus
FAN Li-min, CHEN Jia-zhang, WU Wei, QU Jian-hong, MA Xiao-yan, HU Geng-dong
(Freshwater Fisheries Research Centre, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: The induced mutagenesis by 4 herbicides (i.e Metribuzin, 2, 4-D butylate, argold and starane) on Monopterus albus

was observed and analyzed. After injected with herbicides through the abdomen cavity, the kidney cells were used for the chro—

mosome aberration rate analysis by air—drying method. The results (by T—test) showed that the four kinds of herbicides could in—

duce chromosomal aberrations even at the lowest injection dosage during the experiment, i.e. 50 mg-kg™ for metribuzin, 0.05 mg-

kg™ for 2, 4-D butylate, 50 mg-kg™ for argold and 8.0 mg-kg™ for starane respectively. The chromosome structure aberrations

varied with different herbicides: ring chromosome caused by metribuzin, 2, 4-D butylate and argold; while, chromosome rupture

by metribuzin and 2, 4-D butylate; single chromosome rupture by starane. The four kinds of herbicides had genetic toxicity to

Monopterus albu. It was suggested that the four kinds of herbicides should be strictly controlled in order to prevent hazard to the

aquatic animal and the environment.
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Table 1 Effects of herbicides on the aberration rates of chromosome number in Monoperus albus

W } A A ARG AR % VU £ AR et 4k
/mg * kg <20 20 21 22 23 24 25 26 >26 1%
IR AL 250 7.2 3.4 32 3.0 2.8 80.4 0.0 0.0 0.0 0.0
50.0 (W) 250 8.8 32 3.0 4.8 4.2 74 0.0 0.0 0.0 2.0%
120.0 (HEEER)D 250 9.6 2.8 2.8 5.6 6.4 70.8% 0.0 0.0 0.0 2.0%
170.0 (HEEERD 250 12.8 3.4 3.8 7.4 7.4 62.4%% 0.0 0.0 1.8 2.8
0.05 (2, 4D T 250 8.2 42 6.4 32 2.8 73.4 0.0 0.0 0.0 1.8%
0.1 (2, 4-D T 250 10.6 5.6 7.8 4.6 3.0 66.4% 0.0 0.0 0.0 2.0%
02 (2, 4-D T 250 12.8 6.4 8.6 52 2.6 62.4% 0.0 0.0 12 2.0%
50.0 CXED 250 8.6 5.4 1.8 4.6 0.8 75.2 0.0 0.0 0.0 3.6%%
100.0 (3D 250 12.6 7.6 2.0 6.2 1.2 66.2%% 0.0 0.0 0.0 4.2%%
200.0 (3Z#ED 250 12.8 9.6 1.6 7.2 1.0 62.8%% 0.0 0.0 0.0 5.0%%
8.0 (ffefE) 250 6.2 2.8 6.4 3.8 5.8 69.4%% 0.0 0.0 0.0 5.6%%
15.0 (ffFep 250 6.0 32 8.6 42 6.6 63.6%% 0.0 0.0 0.0 7.8%%
24.0 (ff"&FE) 250 5.8 3.6 10.2 5.6 7.8 56.6%% 0.0 0.0 1.2 9.2

1 #P<0.05, ** P<0.01,
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Table 2 Effects of herbicides on the aberration rates of chromosome structure in Monopterus albus

e WS AN %L PAB RIS/ %o et AT AR 5% S Ky AL A D e

/mg * kg’ ES 24 A 42 g A 42 pi i eSS ey 1%
papjikatl 250 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50.0 C(WEHCHERD 250 2.0% 0.0 1.8% 0.0 0.0 0.0 3.8
120.0 C(WEREERD 250 2.8%% 0.0 3.2%% 0.0 0.0 0.0 6.0%*
170.0 C(WEREERD 250 5.4%% 0.0 4.8 0.0 0.6 0.0 10.8%*
0.05 (2, 4-D T 250 2.6%% 0.0 3.0%% 0.0 0.0 0.0 5.6%%
0.1 (2, 4-D 11 250 4,20k 0.0 4.8 0.0 0.0 0.0 8.8
02 (2, 4-D 11 250 9.8%% 0.0 6.2+ 0.0 0.0 0.0 16%*
50.0 C#ED 250 0.0 0.0 1.8% 0.0 0.0 0.0 1.8
100.0 (3D 250 0.0 0.0 2.4% 0.0 0.0 0.0 2.4%
200.0 (X#]) 250 0.0 0.0 5.0%% 0.0 0.0 0.0 5.0%%
8.0 (ffef®) 250 0.0 0.0 0.0 0.0 2.4% 0.0 2.4%
15.0 (ffefe) 250 0.8 0.0 0.0 0.0 3.6%% 0.0 4.4
24.0 (ffER 250 1.2 0.0 0.0 0.8 4.8 0.6 7. 4%

. #P<0.05, ** P<0.01,

RRIT A5 P A B 4R 2RO A I (¢ A ) 2 oh - »
Ay 5 WA 7 0 R LA AR A S (S R S de

AR . BREH r=0.98,2,4-D Tig r=0.99, & = » ‘ e . o8

0.99 1 r=0.99) , f ¥ e H X e (e 2 pA A 25 o o g i

e €2 DY R DT 2 7 A B 25 1 ) - LA ) 0 o olpe?

I (r=0.98) , 36 5 H A HAl e 2 fA R0 25 1 e £ . p
BRI B R B2 oA 3 0 X e B ® .
USRS , RREER A 2,4- D T RES R4S LI #

I 224 P L e i AP0 A5 o e € R T 2 A 2 24 -
PRI BT 2,4-D TS 55 4 IR A H2 ERMRE_AERerEaR
i?ﬁl @ 7“5 %@ ZQ ﬁ% (r=O.9 4) 9[\ , /ﬂ\: ﬁﬁiﬁj Ejﬁ ?ﬂ] i?ﬁl Figure 2 Photograph of normal diploid chromosome

Iy A O (A 5 2R B850 01 Ay « W28 T ) o) e (2 (AR KT 22 =
0.97 FIXt & 22 AU F= 24 1=0.99,2,4— D T i %t 4

(PRI r=0.99) . I FLA AR o TR A5 1) 2 a e
4 SR, FLEUAT R R RO (=0.99) e N

V2 IE 3 R PR IR 1 3 A 4 N ;ko, LR
533 S et RIS ELRIEAR S 5 A1 5z’ P

— .“
9". R

g lzeo ‘ 3 SIS RO R R
OV

- '\J‘ Figure 3 Photograph of chromosome rupture
\tc’ 3‘”
‘ A 8 2.3 1ig
L 230 Yk
Ld » ® RO, BB 7S R, B ik
' oy R S 2 B AE A AR A
| 6 IS s i Ty RS iy ] LUA IS I ST YL G

Figure 1 Tetraploidy of Monopterus albus NG s A 5 WAK 5 83
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Figure 4 Photograph of typical ring chromosome
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