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Toxicity and Joint Effects of Heavy Metals Zn, Cu and Hg to Recombinant Luminescent Bacterium

ZHOU Shangyang'~, ZHAO Jianliang'** , HUANG Guoyong"** , YING Guangguo'’
(1. State Key Laboratory of Organic Geochemistry // Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;

2. Environmental Research Institute, South China Normal University, Guangzhou 510631, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The toxicity of three common heavy metals (Zn>*, Cu®, Hg™) and their joint toxicity at different con-

centration ratios to the recombinant luminescent bacterium ( E.coli HB101 pUCD607 ) were analyzed. The toxic

effects of the metal mixtures were evaluated by the Toxic Unit, Marking Additional Index and Mixture Toxicity In-

dex. The median effective concentrations ( EC,,) of the three heavy metals Zn’*, Cu™ and Hg™ were 4.24, 5.99

and 2.27 mg/L for 15 min, respectively. The mixed system of heavy metals mainly showed antagonistic effects in

different degrees. The results of the three heavy metals by three evaluation approaches showed good consistency with

each other. The joint toxicity of the heavy metals provides basic information for the control of heavy metal com-

pounds and biological toxicity test.
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AT HE 1 51 4 A3 O AR B AR X AOL S
P (RLU, ) FI4% i v B 4 UCF-A7 AR A 5 Ao



%1

Bl L% . E4 /% Zn Cufo Hg 55K B E 2050 A 09 40 o A R LB G20 35

FIE (RLU) 3546 2 ) ot SOTR & 1 0t R TH 8 4
RICH R ICHIAHX N3 E(% ) , R 75 -
RLU
RLU,

132 HeEek ECywnl g MRIEHA—thn
IR, 2 4 b B 45 i B 1 X0 RO T 1 AR 2K
R~ B2 L3 A58 — 4 BCy. F 45 Zn®
Cu™ 1 Hg™ 1) 3 Fft ¥ 42 J I Vi i T 42 38 o0 S 4 1k
£ "7 ( Direct Equipartition Ray, EquRay) il & — TR
BRR(E2). XIF XY 40 —JciR 549, U
X F0Y (BT i e B2 Sy Al bRl i —4E A bR P T | i
e x FhAN y Bl EPTAL G310 EC A s TR H L B b ik
FE3 AR A (A VA, VA IR NARBR IR R K
TSR AR 3 R (IEA R, (R, Ry s B4R
B 70 2 % IR AR AR B 11 A O & i
) BT IR RE AR B R (BRSSP ERIR G b X
AT Y A3 BT iR B LG SRy 80 5 R MTA il
AT B MRS W BT e B 6 m R
L, A TR B — 2% H A [ o o 9 B L o S TR &
YR B TR B - AN il 6 ( Concentration Response
Curve,CRC) , EquRay nJ D347 25 %< AN [R] Jo 5t e J32
() 22 25 R, NI A —JC 1R & 19 h 45 4 43 1 i ot
WIEAAE.

VA
EC,(»)

E(%)=(1-

) x 100. (1)

5
>
X

0 ECs,(x)

K2 Bkt

Figure 2 Experimental design of direct equipartition ray
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