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1 Cu™ Pb** SCGE
Fig. 1 Standard comet image of different grades and SCGE images of loach oocytes treated with different concentration of Cu®" and Pb**
a—d o1 2 3 , 01 02 Cu**+Pb*"(0.01 mg/L+0.05 mg/L)5d 10d; 03 04
Cu**+Pb**(0.10 mg/L+0.50 mg/L)5d 10d; 05 06 Cu®"+Pb*"(0.25 mg/L+0.75 mg/L)5d 10d; 07 08 Cu®"(0.01 mg/L)5d
10d; 09 10 Cu?*(0.10 mg/L)5d 10d; 11 12 Cu?"(0.25 mg/L)5d  10d; 13 14 Pb**(0.05 mg/L)5d 10d;
15 16 Pb*"(0.50 mg/L)5d  10d; 17 18 Pb*(0.75 mg/L)5d  10d

F1 FREKE Cu B —R T3 REMIPLA DNA #5115 8 iF M

Tab. 1  Evaluation on DNA damage to the oocytes in different Cu®" concentration

Cu . DNA
Grade of comet tail and number
Concentration Exposure of oocytes (N=200) Comet Arbitrary DNA migration length
of Cu (mg/L) time (d) ratio (%) units (AU) in average, um (N= 20)
GO Gl G2 G3

0 199 1 0 0 0.5+0.05¢ 0.5° 2.11+1.93°

0.01 5 191 6 3 0 4.540.25¢ 6.0° 6.25+2.53 "

10 171 17 12 0 14.5+1.05' 20.5 11.23£3.17"

198 2 0 1.0+0.25" 2.0° 3.32+1.66°

0.05 5 151 28 21 0 24.5+0.75¢ 35.0° 8.24+3.17"

10 119 59 19 3 40.5+1.25¢ 53.0¢ 11.77+4.99"

025 0 198 2 0 0 0.5+0.05¢ 0.5 1.87+3.99°

' 5 142 31 25 2 29.0+1.25¢ 43.5" 11.23£3.44°

10 98 69 29 4 51.0+1.55° 69.5™ 18.46+4.17¢

(P<0.05);

Note: The different letters (upper labeled) in the same column showed the significant differences (P<0.05); the same bellow

, Cu”"+Pb* DNA , , DNA ,
, AU , Cu®"+Pb*" ,
DNA ( 1 Cu®'+Pb* ,
, 0—5d - - ,

(P<0.05) 5—10d DNA 3 , 3
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Tab.2 Evaluation on DNA damage to the oocytes in different Pb*" concentration
Pb Grade of comet tail and number DNA
Concentration Exposure of oocytes (N=200) Comet Arbitrary DNA migration length in
of Pb (mg/L) Time (d) ratio (%) units (AU) average, pm (N=20)
GO Gl G2 G3
0.05 0 197 3 0 0 1.5+0.25¢ 1.5% 3.05+1.74*
192 6 2 0 4.0+0.05° 5.0° 5.19+2.81%
10 181 13 6 0 9.5+0.55' 9.5 10.88+2.917
0.50 0 193 7 0 0 3.5+1.15¢ 3.5° 2.76+£2.11°
159 33 8 0 20.5+0.858 24.5° 9.23+4.10°
10 104 78 16 2 48.0+1.15¢9 58.0° 12.05+3.14"
0.75 0 195 5 0 0 2.5+0.35¢ 2.5 2.22+3.06°
141 27 31 1 29.5+0.75° 59.5" 12.78+2.97¢
10 86 66 46 2 57.0£1.75¢ 82.0" 16.92+4.04¢
%3 FREKE Cu™+Pb™ Bt & L HZ xR TN AL DNA 1515 8910
Tab. 3 Evaluation on DNA damage to the oocytes in different Cu** + Pb>* concentration
CutPb Grade of comet tail and number DNA
Concentration of Exposure of oocytes (N=200) Comet Arbitrary DNA migration length in
Cu+Pb (mg/L) time (d) ratio (%) units (AU) average, um (N= 20)
GO Gl G2 G3
0.01+0.05 0 198 0 1.5+0.25¢ 1.5% 3.05+1.74*
197 2 1 1.5+0.55¢ 2.0° 7.25+3.78"
10 193 5 2 3.5£1.05° 4.5° 7.34+6.96"
0.10+0.50 0 193 7 0 0 3.5+0.15¢ 3.5° 2.76£2.11°
34 72 47 47 81.0+1.05° 154.5" 11.51+4.87"
10 38 69 39 54 84.5+0.55° 163.0" 11.38+5.137
0.25+0.75 0 195 5 0 0 2.5+1.00 2.5 2.2243.06"
35 79 44 42 82.5+0.75° 146.6" 13.24+5.67°
10 29 68 57 46 85.5+1.75° 160.0" 13.33+3.85¢
) , , DNA
b
SCGE
3
2+ 2+ 18, 19
Cu Pb , (18, 191
Cu2+ Pb2+ ,
2 2
Cu® ., Pp” SCGE DNA ,
Cu*  Pb* , , Cu®* Pb*
) Cu’'+Pb*" DNA
) ,Cu”" Pb*
10—14
Ho=t4 DNA ,  0—10d
) AU DNA
, - -
15—17
DNA [3=17 Cu®*+Pb** 0—5d
DNA AU
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EFFECTS OF Cu?* AND Pb** (SINGLE FACTOR AND JOINT TOXICITY)
ON DNA DAMAGE IN MISGURNUS ANGUILLICAUDATUS OOCYTES

TANG Jian-Xun', TANG Yi-Yang®, SUN Hong-Xiang’, LI Jun-Rong', WU Yuan' and ZHAO Hua'

(1. Department of Agricultural and Bio-engineering, Jinhua Polytechnic, Jinhua 321007, China; 2. Traffic Technician
College of Zhejiang, Jinhua 321015, China; 3. College of Animal Sciences, Zhejiang University,
Hangzhou 310029, China)

Abstract: The effects of Cu®” and Pb*" (single factor and joint toxicity) attack on DNA damages in loach oosytes with
different concentration of Cu>’(0.01, 0.10 and 0.25 mg/L respectively)and Pb>"(0.05, 0.50 and 0.75mg/L respectively),
and Cu>+Pb”" (0.01 mg/L+0.05mg/L, 0.10 mg/L+0.50 mg/L and 0.25 mg/L+0.75 mg/L respectively)were studied by
means of in door exposure and with the technique of SCGE. The results showed that the DNA damages in loach oosytes
by single factor Cu®" or Pb*" showed significant differences with dose-effect and time-effect (P<0.05). As for joint attack
of Cu>*+Pb’, it showed that there were significant differences with dose-effect and time-effect under 5d exposure
(P<0.05), but it seemed to be an antagonism within 5d to 10d exposure. The results of the study showed that both single
factor or joint attack by heavy metals will cause DNA damages to loach oosytes. Meanwhile, the genetic toxicity effects
appears.

Key words: Misgurnus anguillicaudatus; Oocyte; Cu*'; Pb>"; SCGE detection; DNA damage



