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Abstract:In order to investigate the single and joint toxicity of cadmium ( Cd) and lead
(Pb) on Bellamya aeruginosa ,stress test was used to study the different concentrations of
Pb (0,0.05,0.1,0.2,and 0.4 mg/L),Cd (0,0.005,0.01,0.02,and 0. 04 mg/L.) and
a Pb-Cd mixed solution (0+0,0. 05+0. 005,0. 1+0. 01,0. 2+0. 02, and 0. 4+0. 004 mg/L) at
different stress time (0,2,4,6,8 d) on the catalase (CAT) activity and superoxide dis-
mutase (SOD) activity of B. aeruginosa. Short-term ( <6 d) , low-concentration Pb, Cd
single stress,CAT and SOD activity of B. aeruginosa significantly increased, but long-term
(>6 d) , high-concentration Pb (0.4 mg/L) ,Cd (0.04 mg/L) single stress caused a sig-
nificant decrease in its CAT and SOD activities. On the 8th day,when the single stress con-
centrations of Pb and Cd reached the levels of 0. 20 mg/L and 0. 020 mg/L, respectively,
the activities of CAT and SOD reached the maximum,and the enzyme activity of the high
concentration treatment group decreased. The increase of CAT and SOD activities can alle-
viate the biological toxicity of Pb and Cd stress to the B. aeruginosa ,but its scope of action
has a certain limit. Under the joint stress of Pb and Cd, the activities of SOD and CAT of
B. aeruginosa showed an upward trend and then a downward trend. The contribution order
of the activity changes of the two enzymes is Cd single stress>Pb-Cd joint stress>Pb single
stress , indicating that the poisoning effect of Cd may be stronger,and the compound stress
of Pb and Cd has an antagonistic effect.
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Fig.1 Effects of Pb and Cd single stress on CAT activity of B. aeruginosa

( Different letters indicate that differences are significant (P<0.05))
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( Different letters indicate that differences are significant ( P<0.05))
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Table 1 Factorial analysis of combined effects of Cd-Pb with different concentrations on CAT in
B. aeruginosa during different periods
2d 4d 6d 8 d
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F1H P{i Partial Eta> F1H P{i Partial Eta> F{H P{i Partial Eta®> F{H P{H  Partial Eta®
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Ph2 90.964 <0.001 * 0.938 42.855 0.001* 0.877 56.500 <0.001 "  0.904 0.623 0.475 0.095
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Fig.5 The interaction effects of Cd and Pb in sediments with different concentrations on SOD in

B. aeruginosa after exposure for 2 days,4 days,6 days and 8 days
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Table 2 Factorial analysis of combined effects of Cd-Pb with different concentrations on SOD in
B. aeruginosa during different periods
Jre 2.d 4d 6d 8 d
Ff8 P Patial Eta> F{  P{H Partial B> F{HE  P{H Patial Eta® F{H  P{A Partial Eta®
Pbl 30.731 0.001 " 0.837 243.688 <0.001* 0.976 211.686 <0.001* 0.972 239.247 <0.001 * 0.976
Cd1 28.185 0.002 " 0.824 142.844 <0.001*  0.960 261.716 <0.001*  0.978 199.735 <0.001 * 0.971
Pb1+Cdl 9.936 0.020" 0.623 142.521 <0.001*  0.960 147.547 <0.001 "  0.961 141.942 <0.001 " 0.959
Ph2 48.154 <0.001 * 0.889 200.262 <0.001* 0.971 173.038 <0.001 "  0.966 45.410 0.001" 0.883
Cd2 81.039 <0.001 * 0.931 330.474 <0.001*  0.982 345.033 <0.001*  0.983 75.882 <0.001 * 0.927
Pb2+Cd2 11.492 0.015* 0.657 97.059 <0.001*  0.942 721.795 <0.001 "  0.992 640.312 <0.001 * 0.991
Ph3 64.322 <0.001 * 0.915 343.842 <0.001 "  0.983 349.811 <0.001*  0.983 116.057 <0.001 * 0.951
Cd3 81.407 <0.001 * 0.931 541.671 <0.001*  0.989 428.297 <0.001 "  0.986 115.131 <0.001 * 0.962
Pb3+Cd3 42.091 0.001* 0.875 170.487 <0.001 *  0.966 225.351 <0.001* 0.974 279.569 <0.001 * 0.979
Ph4 99.760 <0.001 * 0.943 473.894 <0.001 "  0.987 369.074 <0.001*  0.984 74.520 <0.001 * 0.925
Cd4 90.840 <0.001 * 0.938 639.527 <0.001*  0.991 721.124 <0.001*  0.992 257.122 <0.001 * 0.977
Ph4+Cd4  60.055 <0.001 * 0.909 143.434 <0.001 *  0.960 434.123 <0.001 "  0.986 267.587 <0.001 * 0.978

# FRIHE 2T (P<0.05) ; Partial Eta> FHAK ZE X250 TT#R ; Ph1 ,Ph2 .Pb3 . Pb4 43514 0.0. 05.0. 1.,0. 2 F10. 4 mg/L;Cdl ,Cd2 ,Cd3 .

Cd4 435174 0.0. 005 0. 01 0. 02 1 0. 04 mg/T.,

3 45 18
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