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Tab. 1 Fffects of imidacloprid and RH 5849 on micronuclei frequency in tadpole erythrocytes of the frog Hallowell

Chemicals Dosage(mg/ L) Number of animals( ) Number of cells observed Micromicleus frequencies( %o)
control 7 14380 1. 46 £0. 64
2 7 14149 1. 70%0. 48
Imidacbprid 8 7 14163 2.40%0 34
32 7 14112 3.75%0. 84" "
2.5 7 14079 1. 56 0. 57
RH 5849 10 7 14128 1. 70%0. 52
40 7 14136 3.5%FL 0"
" p<0.05" “p< 0.01,( )
2 DNA

Tab. 2 Number of frog erythrocyte in each damage degree and the DNA damage scoring in control and treat groups

_ Exposure Number of cells in each damage grade(M ean £SD) Damage AU
Chemicals Dosage(mg/ L) 0 | > 3 4 Percentagel % )
0.05 76.3%12.3  23.7%8.9 0to0 0to0 010 23.7°* 2.7
Imidacbprid 0.1 23.5%6.4 66.7t13.4 9.8%3.2 0to 00 76. 47* * 86.27
0.2 13.0£6.1 60.9%12.4 21.7%X45 43%L2 0o 86.9%6" " 117.39
0.5 7.8%1.3 17.6x4.5 41.2%12.5 31.4%8.9  2.0%0.5 R2.16"" 201. 96
5 75.5%14.5 24.5%7.4 0xo0 0xo0 00 24.5°" 4.5
RHF 5948 25 32.7t4.5 55.8%14.5 11.5%3.2 0xo 00 67.31" 78. 85
50 14.8£3.4 37745 361%x7.8 11.5%3.6 010 82.5%* 144. 26
100 5.240.9  10.3%£1.2  41.4%96 41.4%9.4 1.7%0.8 o " 224. 14
Distill ed water ( ) 97.3x7.8  2.7%0.9 0xo0 0xo0 00 2.7 2.7
Tweerr 80 1% 96.2+8.6  3.8%1.2 0xo0 0xo0 00 3.8 3.8
Mitomycin C 100ug/L 2.4%0.6 7.3%1.6  39.0X43 4.5%7.3 9.8%3.7 97.56" " 248.78

* DNA :U= Zix n,n i ;¥ Fp<0.01( X? )
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GENOTOXICOLOGICAL STUDIES OF TWO PESTICIDES TO TADPOLES AND FROGS OF
RANA NIGRINACULATA HALLOWEIl BY MICRONUCLEI TEST AND
SINGLE CELL GEL ELECTROPHORESIS ASSAY

FENG Shac-Long'2, KONG Zhi Ming?, WANG Wir Xiang®, WANG XirMing' and PENG Ping An!
( 1. The State Key Labaratay o Organic Geochemistry Chinese Academy f Scence, Guanghou Instiute of Geochemistry , Guangzhou — 510640;
2. The State Key Labaratory f Pollution Control and Resource Reuse, the School ¢ Environment, Narjing Unwersity, Naying 210093;
3 The Refresher School ¢ Teacher in Hennaan county, Hennan 421141)

Abstract: Imidacloprid [ 1- ( 6 chloro 3 pyridylmethyl)-N- nitro- imidazolid irr 2 ylideneamine] and RHF5849] 2 - benzoyl! -
tert- butylbenzoylhydrazinel | are two novel pesticides being used in China. Imidacloprid, which act as an agonist at the
nicotinic acetylcholine recepior, is highly effed ive against many sucking insects including ricehoppers, aphids, thrips and
white flies. RH-5849, a nonsteroidal ecdysone agonist, which act similar to 20~ hydroxyecdysone by binding to the ec
dosone receptor, have been found to be very effective against lepidopteran pests in vegetables, cotton, and cereals. To
our knowledge, their effects on the aquatic and agricultural ecosystems have not been fully investigated. Amphibians are
important organisms in the aquatic and agricultural ecosystems; they are among the most important natural enemies of
many agricultural pests. Because of their sensitivity to changes of their habiat and that their larvae live in the aquatic err
vironment, the amphibians were regarded as bic indicators of aquatic and agricultural ecosystems, and broadly used as
typical test organisms in evaluating the effects of chemicals on the aquatic and agricultural ewsystems. This study was
initiated to combine micronucleus test (MN) and comet assay to assess the genotoxicity of the two pesticides on the anr
phibians from different endpoints. The objective was to achieve a more comprehensive understanding of the effects and po
tential risks of the pesticides on the aquatic and agricultural ewsystems.

Amphibians, Rana nigronaculata Hallowellwas selected as the test organisms. They were acclimated to the conditions of
the laboratory for 7 days before the tests. The tadpoles were one and half months old, with body lengths of 37. 5*1. Imm
and body weights of 461 £60mg and the frogs with body weights of about 100 g were chosen for the tests.

Afier being tamed for 7 days in the laboratory, the tadpoles of R. nigronaculatawere exposed to different levels of the two
pesticides for 7 days. The concentration of DO in the solutions was maintained at no less than 8. 5 mg/L. with bubble aer
ator, and the temperature of solutions was controlled at 20 X1 °C, and the solutions were replaced with freshly prepared
solution of the same concentration every 24hr. After the severr day exposure, blood was taken from each of the tadpoles
by cardiac puncture and one smear was prepared per animal. Fixed in methanol and stained with 5% of Giemsa in
Sorensen buffer (pH 6. 98) , the smears were screened under a microscope. The erythrocytes with one or more micronuclei
were conuted for a total of at least 2000 erythrocytes per tadpole and seven random animals were screened in each group.
The procedure of comet assay was basically the same as that described by Singh et al. Modifications due to the uniqueness
of the biological material studied and due to the equipment available were relatively minor. Blood samples were collected
from R. nigronaculata frogs by decapitation followed by immediately placing the animals in a 10% solution of Hank s
balanced salt solution. The survival rate of erythrocytes after the isolation was higher than 95% as examined by trypan
blue exclusion test. After lhr of exposure at 20 C in a 5% CO; atmosphere, the cells were collected by centrifugation
(10 min. 3000rpm, at 4 C) and washed twice with Hank s balanced salt solution (at 4 °C) to minimize possible damage
repair. Samples were immediately placed on ice for comet assay. After lysing, electrophoresis and neutralization, the
slides were stained with ethidium bromide( EB) . For evaluation of DNA damage, 100 cells per slide were analyzed a 400x
magnification under a “TMD- EF” fluorescent microscope (Nikon, Japan). The cells were scored visually and given
scores 0 (undamaged) , 1, 2, 3 or 4( maximally damaged) according to tail intensity (size and shape) . Thus, the total
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score for 100 comets ranges from O (all undamaged) to 400 ( all maximally damage) . The percentage of damaged cells
was calculated and the results analyzed with the X test. The “AUS” was wed to express the extent of DNA damage and

were calculated as follows:
4

Arbitrary units = Zni X 1 (1)
i=o

Where n; is number of cells in damage degree i(0, 1, 2,3,4).

The results showed that there were not differences in the frequencies of miaonuclei when the concentrations of Imidacle
prid was 2mg/ L, and the concentrations of RH-5849 were 2. Smg/ L. and 10mg/ L( r> 0. 05), but Imidacloprid at or above
8mg/L and RH-5849 at 32mg/ L, there were evident differences ( r < 0. 05 orr < 0. 01) , compared with the control
groups. And the dose effect relationship was observed evidently ( r= 0. 9843) . The results of the comet assay showed that
the distributions in the damage grades in all the pesticide-treated groups were significantly different from the control (p<
0.01) . DNA damage scores expressed as arbitrary units (AUs) increased with the exposure levels of the two pesticides
and in the tests dose effect relationships were observed for both imidacloprid( r*= 0.92) and RH-5849 ( r*= 0.98). The
MN test and comet assay revealed potential adverse effects of the two pesticides on DNA in the erythrocytes of amphibr
ians, R. nigronaculata. As the amphibian R. nigronaculatais a sensitive organism suitable for acting as the bio- indica
tor of aquatic and agricultural ecosystems, the combination of acute toxicity test, MN test and comet assay in this study
provided valuable infomation to evaluate the pesticides risks to aquatic and agricultural ecosystems. And the results

showed that the comet assay has a broad prospect in determining the mutagen in the environment.
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assay ( comet assay)



