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Abstract Earthworms are common in a wide range of soils and are one of the most suitable bioindicator organisms for identifying the presence
of chemical pollutants in soils. Analyzing P450 enzyme activities in earthworms is a newly developed practice for soil pollution risk assess—
ment. We investigated the effects of benzo a pyrene B a P at different concentrations and exposure times on the biochemical responses of
the Cytochrome P450, superoxide dismutases SOD , guaiacol peroxidases POD , catalase CAT and Glutathione —S—transferases GST in
the earthworm FEisenia feiida . Results showed that low concentration of B a P 0.1~2.0 mg-kg™ , similar to the real contamination condition
of Shenfu irrigation area in Shenyang, caused P450 and SOD to change significantly. SOD increased after the 1st and 3rd day of treatment and
decreased after one and two weeks of treatment. P450 generally exhibited a decrease in activity when treated with 0.1 mg -kg” B a P and in—
creased with higher doses of the pollutant. P450 exhibited a positive dose—response relationship to B a P, making it a useful tool for risk as—
sessment work. Change to SOD activities indicated superoxide damage in earthworms. B a P caused CAT to change only after 7th days of
treatment, indicating a delayed response of CAT. POD also had significant response in the 7th day and this indicated that B a P might dam-
age the antioxidase system. In summary, P450 was more sensitive than the other four indicators and more suitable for the diagnosis of soil pol —
lutants. The sensitivity of the indicators could be ranked in order of most to least effective as follows: P450>SOD>CAT/POD>GST.
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N 20% 0.15 mol - L' KCI
BaP - 250 mmol - L. 50 mmol - L' Tris pH 7.5 1mmol - 1!
BaP e, DTT 1 mmol-L" EDTA 250 mmol - I
BaP 50 mmol * L™ Tris pH 7.5 1 mmol -L' DTT 1 mmol L
o EDTA 20% o
P450 CYP 1.2
71, P450 UVv2550 CP.
80MX o
1.3
P450 Eiseniafetida
P450 BaP o 2~3 300~500 mg
B, P450 o
10-11] 0~20 ¢m 1.
1
P450 Table 1 Physical and chemical properties of test soils
: : TP/% TK/% K-N/% O-M/% CEClemol-kg’ pH
0.04 0.18 0.091 1.65 1.226 6.22
P450
TP TK K-N 0-M CEC
BaP
[12]O
Superoxide dismutases SOD 1.4
Guaiacol peroxidases POD . BaP 500 ¢
Catalase CAT Glutathione—S— 1 mm 4 0.1.0.5.1.2 mg-kg ™
transferases GST 1 o 48 h
N 60%. 12
3l 24 h 20 C£2 C 80%
BaP o 1.3.7.14d
o 2 4
FEisenia fetida o
1.5 BaP
P450 N SOD.POD.CAT GST 2~5¢g 1lmm
BaP - 25 mLL 2 h, 2500 r-
P450 min™ 5 min I mL,
lg 1:1
BaP 3mL,
o ImL B aP
pil
! 1.6
1.1 SOD
BaP Aldrich B4 560 nm
G-250 CO U-mg'pro  50% o
99.99% POD i)
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28 2
470 nm AOD +mg'pro*min™' o o
° P450 P<0.05 . P450
CAT tel 1d 34%. 3d 39%% 14d
240 nm U-mg™ 88%.
pro-min™ I min  A240 0.1
) BaP  /mg-kg”
1.7 P450
P450 N
P450
P450 CO 2 17-18]
1.8
SPSS 13.0 °

Univariate analyses
P450 o
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Figure 1 CytP450 contents of earthworm with exposure
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Figure2 Activities of GST enzyme of earthworm with Benzo a Pyrene
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Figure 3 Activities of CAT enzyme of earthworm with Benzo a Pyrene
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Figure4 Activities of POD enzyme of earthworm with Benzo a Pyrene
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Figure5 Activities of SOD enzyme of earthworm with Benzo a Pyrene
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