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Joint toxicity of cartap and Cr® to Eisenia foetida

ZHU Yan, GAO Chen—xin, MENG Yu-ting, XIAO Xian, LIU Jian—guo, ZHAO Yuan"

(School of Environment & Safety Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Eisenia foetida was used as the test organism to investigate the joint toxicity of the heavy metal Cr® and the pesticide cartap on
earthworms. Results showed that the single toxicity of cartap to Eisenia foetida was greater than that of Cr* and that their joint toxicity
manifested antagonistic effects. While exposed to different pollutants, the physiological and biochemical properties of Eisenia foetida varied
to different degrees. As the exposure time and concentration of cartap increased, the protein content of Eisenia foetida increased at the
initial phase and then decreased. Superoxide dismutase (SOD) activity was induced in a short time and catalase (CAT) and
malondialdehyde (MDA ) contents increased during the initial stages of exposure and decreased significantly with time. When exposed to
Cr* as a single pollutant, proteins and CAT in Eisenia foetida first increased and then decreased as the concentration of Cr* increased, and
SOD concentrations were inhibited in the later stages as those of MDA continued to increase. The compounds of cartap and Cr® induced an
increase in the protein content in Eisenia foetida, while SOD activity was promoted during the early stage and middle stage and inhibited in
the late stage. CAT activity and MDA content increased and decreased, respectively, as the exposure time increased. These results show
that SOD and MDA can be used as indicators to judge the degree of oxidative damage to Eisenia foetida.
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Table 1 Joint toxicity evaluation method

. . PEOTARIE eI
UEAES Evaluation Types of

Calculation formula

BT

Method name . .
standard  combined action

MR EGE (A 2 M=1Hf Al=M-1 AI=0 AE A

Additive index WM< B AI=1/M-1 AISO R
method

M M>1 0 Al=1-M AI<0 e

T MW AW AT 2 T

Note: M is the sum of biological toxicity.
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{357 i % 5 15F ] A i T 39 5k o YL B (R] Ol 24 h
BF, R P Y B — BE MR T e, o R P 24 h-
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Table 2 Single toxicity of cartap and C* on earthworm(mg-L™")

T H Items RIEF} Cartap Cr*

24 h LCs 14.30 104.42
95% {5 X [ 95% confidence interval ~ 13.57~15.02  99.20~109.64

48 h LCs 12.36 71.53
95% EAH X [ 95% confidence interval — 11.74~12.98  67.95~75.11

72 h LCso 10.43 40.21
95% EA% X 1] 95% confidence interval ~ 9.91~10.95  38.20~42.22
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B 25 (P<0.05) o MW 28 R FH AN Cr™ — e A
LB e, CK 4 5] A% PN 25 11 12 B 2 1) i) 7 S <
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JEE 3G S B T = e AR B FE 0.2 mg - LT R IE
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A Cro B — YL 7 Jz IO A Y7 X iz 5]
P SOD ¥ 1 52 mm AR Ab AN Rl 2 iR o AEY4 5 24 hBT,
SOD ¥ J7 It A% WE Pl 5 14 T 2% 30 ok Se B AR T
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R3FUEF G IR A RIS B A FHITM AR

Table 3 Evaluation of joint toxicity of binary mixtures of cartap—Cr® to earthworm

JELA =2 kI S v P
Nii;gt Eﬁo Eﬁﬁiiﬂijﬁe T H Ttems Cart:;/%n}:' L) Cr/(mg-17) Al Tyﬁiﬁin
AR 11 24 LCso 13.94 80.66 -0.75 THUER
Fiqual ‘“ﬁ‘;“y ratio 959% {7 X ] 13.55~14.43 78.43~83.52
48 LCso 10.88 62.94 -0.76 FbirEH
95% ‘A IX.[i1] 10.01~11.81 57.94~68.31
72 LCso 5.74 33.26 -0.38 HEHUER
95% ‘A7 X[ 5.09~6.63 29.78~32.92
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Figure 1 Effect of single toxicity and joint toxicity of cartap and

Cr® on protein contents of earthworm
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Figure 2 Effect of single toxicity and joint toxicity of cartap and

Cr® on SOD activity of earthworm
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Cr* on MDA content of earthworm
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