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%1 EMSAAXRP=HTHE+MEHNEN
Tab.1 Charscteriatic values for three different testing indices in the experiment on EMS treatment

S M Exposure time

EMS B & Conc. of EMS(p. p. m) 6d 12d

10 50 100 10 50 100  Control
WMIKMME  Frequency of MNEs(%,)
PN Number of animals 17 18 20 20 20 17 18
B/ME Lower extreme 2 4 8 2 4 22 0
4% Lower quartile 3 6 12.5 4.5 8 32 1
{1 Median 5 9 14.5 6.5 11.5 38 1.5
XM  Upper quartile 6 10 18.5 9 14 43 3
BAH Upper extreme 9 12 30 19 23 58 4
S%MIAM  95% confidence limit 1.14 1.48 2.11 1.58 2.46 4.19 0.74
¥l Mean 4.76 8.33 16.15 7.05 11.55 38.47 1.83
E<f Results + + + + + +
WK Frequency of MN(%,)
HWN Number of animals 17 18 20 20 20 17 18
BME Lower extreme 2 4 8 2 4 26 0
[ DTk Lower quartile 4 8 13 5 8 34 1
sh Medisn 5 9 16 65 11.5 42 1.5
b1 F Rk . Upper quartile 7 10 19.5 9 14.5 50 3
} o] Upper extreme 10 17 32 22 24 65 ]
o5% MM  95% confidence limit 1.14  0:74 2.28 1.4 2.28 6.09 0.74
P Mean 5.47 9.44 17.45 7.3 11.9  42.82  1.83
Hp Results + + + + + +
“/Nk M” Frequency of “Small baiy”(%,)
HWW Number of animals 17 18 20 20 20 17 18
BME Lower extreme 0 0 0 0 0 4 0
EM5H®  Lower quertile 0 0 1 0 1 7 0
Lalid Median () 0 2 0.5 3.5 9 1
B ¥  Upper quartile 0 1 2 1.5 6 12 1
BXH Upper extreme 6 3 4 4 11 19 2
95% MM 95% confidence limit 0 0.37 0.35 0.53 1.76 1.90  0.37
L 20T Mean 0.59 0.61 1.65 0.9 4.05 10.06  0.89
s Results — - + — + +

+ MR, - BN

+ positive result; — negative result
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B 1 EMS G50 REM BB 89 7K BE | B [B] B R
Fig.1 The effects of concentration and time on the induction of micronu-
clei in frog tadpoles by EMS
BS 10ppm, [l 50ppm, W100ppm, [] control
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Fig. 2 The effects of concentration and time on the iriduction of mi-
cronuclei in frog tadpoles by MNNG

B 0. 05ppm, [ 0. 25ppm, W 0. 5ppm, [] control
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“IMEM EERFR., & 6d 4bFR,0. 5ppm H B ¥R W ;12d J5 0. 25 F1 0. 5ppm 4

“IME MRS FIME 2% 4% . IHHITER L.
’ ¥ 2 MNNG 4AXRP=PTALITALHNENR
Tab.2 Characteristic values for three different testing indices in the experiment on MNNG treatment
RIEA}E] Exposure time
MNNG ¥ B¢ Conc. of MNNG (p. p. m) 6d 12d
0. 05 0. 25 0.5 0. 05 0. 25 0.5 Control

WMEMME  Frequency of MNEs(%,)

HWY Number of animals 17 17 17 19 18 16 17
BE Lower extreme ) 1 1 3 1 2 6 0
P I8  Lower quartile 1 3 6 1 4 9 1
LaI0R Median 2 3 7 2 6 12.5 2
WS Upper quartile 3 4 9 3 16.5 2
BXE Upper extreme 4 9 12 7 15 22 3
95 % BIIM  95% confidence limit 0.76 0.38 1.14 0.72 1.48 2.94 0.38
FiyE Mean 2.12 3.82 7.82 2.47 6.72 12.88 1.53
%R Results - +) - - + +
b U E Frequency of MN(¥,)
BN Number of animals 17 17 17 19 18 16 17
B/ME Lower extreme 1 1 4 1 2 6 0
[P Rk ¢ Lower quartile 1 3 6 1 4 - 12 1
ALK Median 2 4 9 2 6 13.5 2
BRI Upper quartile 3 5 11 3 8 20. 5 2
B Upper extreme 4 9 16 7 18 26 3
9S%MEM  95% confidence limit 0.76  0.76 1.90 0.72 1.48 3.3¢  0.38
FHE Mean 2.12  4.29 9.29 241 7.11 1538 1.59
g Results - + + - + +
“IME” Frequency of “Small body” (%)
k. 8 Number of animals 17 17 17 19 18 16 17
/A Lower extreme 0 0 0 0 0 1 0
[P Rk Lower quartile 0 0 1 0 1 3 0
L0 .4 Median 0 0 1 0 2 4 0
WU Upper quartile 1 1 2 1 2 5.5 1
} I Upper extreme 3 2 5 1 7 10 1
5% MEAM  95% confidence limit 0.3 0.38 0.38 036 037 0.98 0.38
T Mean 0.41 0.47 1.59 0.26 1.83 4.69 0.35
Z#Rr Results - — + - + +

+ HEER: (+) BREYSR, — PESR

+ positive result; (+) weak positive result; — negative result
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3t BB A R K 2%, 2 12d AL =R BE Y EMS B3R o8 A R R0 BB R 5t
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“/Mk M”45 1% 6%, X1 PR Y .
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Tab. 3 Characteristic values for three different testing indices in the experiment on different stage of tadpoles.

12d
27 S Tadpole of stage 27 EMS ¥ B Conc. of EMS (p. p. m)
10 50 100 Control
ok 4 i & Frequency of MNEs (%)
shE B Number of animals 16 20 15 16
#/ME Lower extreme 2 7 21 0
{953 Br 8 Lower quartile 3.5 9.5 29 2
G Median 5.5 10 35 2
RO Upper quartile 7.5 13 41 3
B Upper extreme 12 17 46 3
5% EIEM  95% confidence limit 1. 57 1.23 4. 86 0.39
F-HME Mean 5.75 11.2 34.6 2. 06
R Results + + +
WB K Frequency of MN(%,)
S Number of animals . 16 20 15 16
B/ME Lower extreme 2 7 24 0
10943 Rr 3 Lower quartile 3.5 10 30 2
ik ¢ Median 6 11.5 40 2
P30 B5 R0 Upper quartile 7.5 14 50 3
BXE Upper extreme 14 20 54 5
5% MEM  95% confidence limit 1.57 1.40 8. 11 0. 39
FHE Mean 6. 38 12.05 40 2.19
iR Results + + +
“/NMi M” Frequency of “Small body” (%)
B Number of animals 16 20 15 16
B/ME Lower extreme 0 0 0
I 4 3 Lower quartile 0 0.5 0
Gl 4 Median 0 1 0
RESHI%  Upper quartile 0.5 2 1
} FN ;] Upper extreme 2 5 22 2
95% MMM 95% confidence limit 0. 20 0.53 1.62 0. 39
FHHE Mean 0. 31 1. 45 7.93 0.5
g Results — + +
+ HESR (+) BREAESR — RHLER
+ positive result; (+) weak positive result; — negative result
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1.EMS EMS 2—FRMREBERLEAN, EELRERMARN FSREFHRB R
SHMEARFHE/BOMEET . BB DA HEAS Y. % EMS &2
T Sk 0RO SR o » 1R — A T R 4 O L L B R G, Bk
FMEARIRGFER T LBEER (RE) . F—8HE TR BRI K,
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o A
Mixtr Il n “AhEM”
Micronucleated ‘erythrocytes Micronuclei Body M
B M% Testing index

B 3 EMS R RE R § H% 80 BB Y
Fig. 3 The effect of different stage of tadpole on the induction
of micronuclei by EMS
H 10ppm, [l 50ppm. W 100ppm, [ ] control
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ESTABLISHMENT OF A TESTING SYSTEM, THE MICRONUCLEUS TEST
ON FROG TADPOLE, TO DETECT MUTAGENS IN WATER BODY

Chen Junjian and Xia Yicheng
(Institute of Hydrobiology, Academia Sinica, Wuhan, 430072)

Abstract

An investigation was made on the effects of chemical concentration, exposure time and
developmental stage of the tadpole on the induction of micronuclei in the erythrocytes of the
forg tadpole (Rana migromaculata) by two chemicals, ethyl methanesulphonate and N-
methyl-N’ -nitro-N-nitrosoguanidine. Characters and correlations among several testing in-
dices were analysed. Suggestions were made on the basic procedures and principles for a test-
ing system, the micronucleus test on frog tadpole, for the detection of mutagens in aquatic
environments. Besides, a unique cytological structure, the “Small body”, was described, and
the metabolic mechanism of micronuclei was discussed preliminarily.

The testing system is sensitive, standardized and practical. It can be used not only for
screening mutagens in water body and evaluating genotoxicity of chemicals, but also for de-

tecting mutagenic activity of polluted fresh-waters.

Key words Frog tadpole, Micronucleus test, Ethyl methanesulphonate, N-methyl-N' -ni-
tro-N-nitrosoguanidine, “Body”



