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Fig. 1 Affection of heavy metallic ions to

ct-DNA in difference concentration
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Fig. 2 Affection of heavy metallic ions to
ct-DNA in the same concentration
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Table 1 Analysis of the metallic ions function to ct DNA-carbaryl adducts
Metallic ions Linear equation ry Ka
No Ion log[ (Fo—F)/F1=1.076 4 log[Q]+ 8.663 8 0.998 2 4. 61108
Pb2t logl (Fo—F)/F]=1.790 1 log[ Q]+ 14. 831 0.979 5 6. 78X 101
Ag* log[ (Fo—F)/F]=1.500 4 log[Q]+12. 294 0.883 7 1.97X 10"
Cu?' log[ (Fo—F)/F]=1.195 9 log[ Q]+9. 716 3 0.998 6 5.20%10°
Niz* logl (Fo—F)/F]=0.961 1 log[Q]+8.021 5 0.961 6 1. 05X 108
Co’* log[ (Fo—F)/F]=0.949 1 log[Q]+7. 996 3 0.990 6 9.92%107
Ccdzt log[ (Fy,—F)/F]=0.825 4 log[Q]+6. 755 0.951 4 5. 69X 106
Znz* log[ (Fy—F)/F]=0.819 5 log[Q]+7.024 8 0.979 7 1. 06X 107
Cri log[ (Fo—F)/F]=0.525 1 log[ Q]+4. 246 0.962 9 1. 76X 10"

% 2 RUIWZEE S /N i B DNA 255 /E lHE# ., 78
A 4B BT LU - /4 Ba Bt DNA X B 28 80 9 6 158 K H
B Ka ME5G O s 8n BRAETIRKT 2B, XUEHESR
BT ZEES - DNA Z A B4 77 8 T AR IE .

IMAK R Y 42 ) B8 /N4 iR DNA X 28 g 2850
PR FME AW B Ka WK BN R PHT > Ag+ >
Cu’" >Ni#" >Co*" >Zn*" >Cd*" >Cr*" , itk 7758 i Pb*
XF/h A= i B DNA 5 28 g 2 18] 0 1 FH 5% o L 45 B0 &, i



itk 5% T 1355

CrERHR/N, XA MBI PV, O A B
PIBURF 2, MR COT R ARMERITE. FINX LS
BT TR RN ERE PYT, Agh, Cu® L NI,
Co™" Ml Cr*" , LT P40t 2R IR FEAL, 7T UL BE A 5T 7 40
BN, 4 BT /N i R DNA 5 288 22 18] 9 4 H 9 5%
Mg b, S B 7, Zn® T, Cd*T W ALF I B, WTREH T HA &
S5 RGP 1 X /N A g i DNA 5 2% g 22 [ i 46 J 5%
i AR K

1 DNA 1, RS BERRILEE 6 10 4 8 & F X 25 &
B R . NEY > 2zt > Cdt > Ccalt Y, [F B A IR GE B
Ni**, Cd*", Zn*" Al Co®" Rfig/F DNA A ik, AT HEE S
HESTIEA T ARSI BT A 4 R R 42 BT XN AR e IR
DNA 5 F 28 gk 2 18] () V8 I 52 i ok 7 4 19 5% i 25 4 2 L il
BFOR, AL AT RE R ER BN REN . FE H ML Fenton

z %

[1] CHEN Qing. LU Guo-cheng ([
At JestRaE st . 1989, 100

KRR, i Ni#©, Cd*t, Zn?™, Co" EH R E A SMIEH. /D
4= fr DNA 5 B ZEm i 28 e KA MA Cr'™ B 7l e . 2
REBOEREELZ DA, FHETTIAA D8R Cr'" X DNA
AREIE AN S i .

3 %5 i

3 98 NG I B AT A R T X ot DNA-F 28 g Jin
A1 5% g Sk PbYT > Agt > Cu®t > Ni¥T > Cott >
o't >Cd* >Cr% SRk 3R B 45 P 4 R B F X ot DNA
XU i 45 4 B B3R i J1 A Pb*T >Cd*" > Ag™ >Co®" >Zn*"
~Cu™™ >N >0, WARIS I8 R RN E S
T DNA [ fEFPLEAR [, R ML 75 22 3k 17 3F — 25 11
WHoE

X i

W, SEEE, F4). Trace Elements and Health(fif & 56 E 5 {# ). Beijing: Peking University Press

[2] XI Zhu-ge, CHAO Fu-huan. SUN Yong-mei, et al(Z2Z ¥, A S, #MKk#E. 45). Journal of Environmental Science (355 Bl 2% 4 4.

2003, 23(5): 662.

[3] ZHANG Lijin, MIN Shun-geng, SUN Ying, et al(3§ 74, Wi#E, #h 3, 4. Environmental Chemistry (M5 fL2%), 2004, 23(5)

520.

[4] HU Xiao-pan, ZHOU Jian-hua, SHI Xi-jin, et al ({124, &%, it 4 4. %). Journal of Suzhou University(Medical Edition) (M &

R - EERRD . 2004, 24(5); 595.
[5] WANG Xin-ying, JI Ming, et al(FE# %, 42

Y, 4&). Journal of Analytical Science(Z3#rFF2#243) , 2005, 21(5): 557.

[6] ZHANG Xiao-ming, LI Guo-xue. LI Dong-hao, et al(GkIFE I, Z=[E %, 22K 2, %), Spectroscopy and Spectral Analysis(G i 2% 5 5635 43

), 2007, 27(3): 517.

Mechanism of Damage of DNA Induced by Carbaryl and Heavy

Metal Ions

LIU Li-shuan, WANG Xin, YANG Bao-yuan, SUN Ying"

Key Laboratory of Pesticide Chemistry & Application Technology of Ministry of Agriculture, Department of Applied Chemistry,

China Agricultural University, Beijing 100094, China

Abstract

The effect of heavy metals on the adduct of carbaryl and calf thymus DNA in vitro was studied using fluorescence and

UV spectrum. The results showed that heavy metals can influence the carbaryl quenching constant and the number of binding

sites, and the order of is Pb*" > Ag*" >Cu*" >Ni*" >Co*" >Zn*" >Cd*" >Cr’".

The UV spectrum study showed that the

heavy metal ions can change the double helix structure of ¢tDNA, and the order of this ability is Pb*" >Cd*" > Ag™ >Co’" >

Zn*" ~Cu®" >Ni*" >Cr*".
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