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,400 mg kg * MDA 0.587, (p <0.05)
1.73 , , GH MDA Cu
Cu (50mgkg " 100mgkg '), ,  Cu
MDA , 14 d ,50mg 2 14d Aporrectodea tubercu-
kg* 100 mgkg* lata®®!  Eisenia fetida andred™”’ Cu/zn
8% 18%, Pb GH MDA
Cu GH MDA GH MDA Cu
, 2d Cu
7d14d, GH Cu , Cu
0.556 0.807 0.775, , )
(p<0.05), 28d ,GH Cu , Cu
(R =0.360, p=0.187) ;
(2d7d14d28d) |, MDA Cu Cu ,
0.760 0.672 0.544
1 Cu
Tablel Effectsof Cu concentration on levelsof GSH and MDA in Eisenia fetida in the artificial il tested
Cu Glutathione M alondialdehyde
Cu concentration (1 gmg *prot ) (rmolmg™ *prot.)
(mgkg™*) 2d 7d 14 d 28 d 2d 7d 14d 28 d
0 34.71+6.10b 37.40+6.87b 36.76+5.66b 42.18 +12.09a 1.04+0.12b 1.25+0.21b 1.90#0.25b 1.81+0.62b
50 42.19+2.37a 41.38+4.24b 42.79+6.23b 48.83+2.36a 1.12+0.14b 1.31+0.46b 1.73+0.86b 1.88+0.04b
100 41.30 £5.25a 47.77 +7.96ab 57.93 +5.77a 53.17 £10.06a 1.20+0.15ab 1.64%0.19ab 1.55+0.02b 2.18 +0. 06ab
200 42.60 £5.44a 54.18 +7.52a 55.03+7.03a 56.36+9.79a 1.32+0.08ab 1.90%0.40a 1.87+0.35b 2.82+0.28a
400 45.68 £2.94a 54.87 +3.94a 58.31+6.13a 53.61+6.29a 1.33+0.04a 1.83+0.22ab 3.28+0.64a 2.49+0.87a

I+

(n=6);

asmeans + standard deviations (n =6) ; The same lettersmean insignificant difference (p >0. 05)
2.2

Cd Zn Pb

(p>0.05) Note: Realts are expressed
betveen the two the same in duration of exposure
pH <6.5 ,Cu

50 mg kg * 0.30

2.2.1 mgkg * 200mgkg ' 250 mg kg **”
pH : , 6 Cu cd ,
pH 4.20 5.66, Sanp.1  Samp.2 Zn ( 2
2
Table2 Main physico-chamical properties and contents of sime total heavy metals in the tested ils
pH Total content of heavy metals
Total organicC ~ CEC Total P Total K Total N 1
SampleNo.  (H,0) 1 i . i o (mgkg ")
(gkg™") (amolkg ™) (gkg") (gkg' ")  (gkg )
Cu Cd Zn Pb
Samp. 1 5.24 39.20 17.57 0.54 4. 36 2.86 78 0.49 304 118
Samp. 2 5. 66 48. 07 18. 42 0.91 4.58 3.53 98 0.58 230 96
Samp. 3 5.25 49. 17 19. 09 0.57 4.02 4.12 114 0.50 154 7
Samp. 4 4.35 50. 49 20. 67 0.79 4.52 3.12 183 7.42 147 49
Samp. 5 4.20 49. 62 17.91 0.51 9.26 3.02 316 8.08 155 57
Sanp. 6 4.23 39. 11 18.85 0.38 4.04 3.12 338 9.88 141 65
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2.2.2 1.23 1.61 1.21
la 1b (p<0.001) MDA 0. 849 Mol
GH MDA GH mg ‘pmot.; ,Samp.2  Sanp. 4
23.94 gmg ‘prot., 14d MDA 26% 19%,
GH , Sanp. 3 (p<0.001); MDA
, 2.78 , Sanp.1 , Sanp. 3 ,
Sanp.2  Sanp. 4 61%, (p<0.001)
2 2
£ 10000 . & 160
"%a 8000 g EM 120 .
g 000 E % 080
g 7 4000 E 58
37 200 @ : § = 040
& 00 & ‘Q.\‘ ‘Qi 'Q?; & o b é o W NI
RS SRS
Sample No. Sample No.

TP EMH + RAER 2 (n=6); BG: B RBMATMITRME; » Y p<0. 0SAARASHREERBE
Note: Results are expressed as means + standard deviations (n =6); BG means background value before

exposure; * Statistical significance versus background group before exposure, p <0. 05

1
Fig. 1 Changes in the levelsof G3H and MDA in Eisenia fetida exposed o contamination of the il

, Sanp. 6 Cu Cd )
, GH MDA 2.2.3
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Cu Cd Samp. 3 MDA pH
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; Cu , GH
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Table 3 Partial correlation betveen levelsof GSH and MDA in Eisenia fetida and the main enviorment factors of the contaminated il

D Partial correlation coeffecients (df =13)

B iological
paraneters Total Cu Total Cd Total Zn Total Pb pH Organic C CEC
- 0.830 - 0.697 0.595 0. 489 0.471 0.026 -0.271
GH (p<0.001) ™ (p=0.004) " (p =0.019) " (p =0.064)  (p =0.077)  (p =0.927)  (p =0.328)
- 0.599 - 0.690 0.725 0.721 0.720 - 0.583 - 0.690
MDA (p =0.018) © (p =0.004) " (p =0.003) " (p =0.002)  (p =0.002) " (p =0.023) " (p =0.004) ~
1) * p<0.05 : ** p<0.01 1) Total P, total

K and btal N as control factorsof the tested il. * 2-tailed significance at p<0.05; ** 2-tailed significance at p <0. 01
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VARIATIONOF GSH AND MDA LEVELS IN EISENIA FETIDA AS IND ICATOR
OF ECO-TOXICITY OF HEAVY M ETAL CONTAM INATED SO IL

1231

Bu Yuanging"*® Luo Yongning

Teng Ying'® Li Zhengao™” Liu Xin'

(1 Soil and Enviroorment B iorenediation Research Centre, Institute of Soil Sciencg Chinese Acadany of Sciences Nanjing 210008, China)
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Abstract In order o explore potential of the variation of GSH and MDA levels in Eisenia fetida as bio-indicators in
monitoring heavy metal contamination of il, effect of copper on Eisenia fetida was studied using artificial il and contam-
inated agricultural il Reaults show that the levelsof GSE and MDA in E fetida are significantly related to copper in the
artificial @il, with correlation coefficients being 0. 556, 0. 807 and 0. 775 between Cu concentration and levels of GH
and O 760, O 672 and O 544 between Cu concentration and levelsof MDA, regectively after exposure of the woms for
2, 7 and 14 days Both showed close dose-effect relationship. In natural il, partial relationship was found betwveen Cu
content and levels of GH and MDA in the womswith correlation coefficients being - 0. 830 (p <0 001) and - 0. 599
(p<0 05), regectively, and betveen Cd content and levelsof GH and MDA in thewoms aswell, with correlation co-
efficients being - 0. 697 (p<0Q 05) and - 0. 690 ( p<0Q 05), repectively Moreover, itwas al® found that GSH level

in the wormswasmore sensitive than MDA level to il heavy metals

Key words Bio-indicator, Glutathione (GSH) ; Malondialdehyde (MDA) ; Eisenia fetida; Soil



