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Effects of the Interaction of Copper, Zinc and Cadmium on the Accumulation of Lead in the Tissues of
the Carassius auratus
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Abstract: The results demonstrated that accumulation of copper was related to metallic species and concentration, and as well as fish
tissues. The accumulation of lead was affected greatly by the action of the Cadmium and Zinc; the effects became more significant with
the increase of the metal concentration; the accumulation of the lead decreased in gill in the mixture — metal interaction, but increased
in the liver; The metal mixture could not affect the accumulation of lead in the muscle. The accumulation of lead in the tissues followed
the order: liver> gill > muscle. The hypothesis was firstly proposed that combined the surface competition theory and MT induction
theory, which could be used to explain perfectly the metal accumulation under the interaction of mixture — metal. The metal accu-
mulation under the interaction of the mixture — metal was dominantly controlled by the surface competition in the gill and by the MT
induction theory in the liver.
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Table 1 Protocol of exposure various heavy metals
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Table 2 Influence of copper, zinc and cadmium on lead accumulation in fish (Carassius auratus ) tissues (mg * kg™")

Kb 3 Pb + Cu Pb +7Zn Pb + Cd Pb + Cu +7Zn Pb + Cu + Cd Pb +7Zn + Cd Pb+Cu+Zn+Cd
faffi  43.99°+6.88 45.60°+8.64 32.94"+3.47 30.16"+3.11 42.42*+6.42 38.58°+9.44  28.37°+6.20 31.94" +4.54
AFAE 39.44°+6.84 36.58°+7.71 52.81'+5.81 53.72'+5.64 37.28°+4.94 38.04°x11.01 53.53'+6.23 55.35'+7.60
LA 9.74°+2.35 8.63°+1.91 10.15°+2.82  8.18°+1.00 9.12°+2.75 12.90° +2.23 8.81°+1.78 11.33°+£2.48
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Table 3 ANOVA table for the lead accumulation

in the fish ( Carassius auratus)tissues

AR SR I @WE : HHE : m -
FH PH Fii P Fii Pfi

Cu 0.064 0.8l 0.23 0.65 0.40 0.55

Zn 6.17 0.048 6.66  0.042 0.037 0.85

Cd 10.07 0.019 7.79  0.032 .12 0.33

Cu +Zn 0.084 0.78 0.20 0. 67 0.09 0.77
Cu +Cd 0.64 0.45 0.035 0.86 2.86 0.14
Zn +Cd 8.54 0.027 6.96  0.039 0.30 0.6l
Cu+Zn+Cd 6.41 0.045 7.26  0.036 0.65 0.45
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Table 4 Accumulation of lead in fish tissues exposed to

five metal — mixture solution (mg * kg~')

TREEWRE /mg - L

A4

2

0.00 0.03 0. 06 0.12
i filf ND  25.09+2.06 32.98+4.63 51.13+6.03
JFE ND  22.44+4.21 30.72+6.01 61.81+4.98
WLIA ND  16.23+4.05 27.32+3.45 31.59+2.70
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