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DBP () LD, i i I%dE. HAR HIED0F58 DMP, DEP 5 DBP i i 5|2 218 Ak Y AL Bl ( SOD) | i &AL Sl ( CAT) FIZ
Pk NEL DR IG 1 ( AChE) YR MR SE 0. 455268 SOD ., CAT Fl AChE {F %) DMP . DEP F1 DBP BYF5 i 1 & A AR, Hif DMP
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Study on the Effect of Enzymatic Activity and Acute Toxicity of Three PAEs on

Eisenia foetida

WANG Yan, MA Ze-min, WU Shi-jin

(College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: The acute toxic effects of DMP, DEP and DBP to earthworms ( Eisenia foetida) were examined in this study. The two

pollutants are tested by filter paper contact method and natural soil method, results indicated that they were both poisonous to
earthworms. FEarthworms were exposed to DMP and DEP for 48 h by filter paper contact method, LC,, (DMP) is 129. 603 pg-cm ~*and
LC,, ( DEP) is 145.336 pg-cm™>. Earthworms were exposed to DMP and DEP for 14 d by natural soil method, LC,, ( DMP) is
1560. 120 mg-kg™' and LC,, (DEP) is 1516.186 mg-kg™'. While non-calculatable for the LC,, of DBP due to its low water
solubility, penetrating into the skin and cells of earthworm is not easy. The natural soil test method was used to study the effects of
DMP, DEP and DBP on enzyme activities of earthworms, activities of superoxide dismutase ( SOD), catalase ( CAT) and
acetylcholinesterase ( AChE) were measured. SOD activity was induced by DMP and DEP, CAT is the most sensitive and the activity
was induced by DEP and DBP at the low concentration and inhibited at the high concentration. AChE activity was inhibited by DEP and
DBP at the low concentration and induced at the high concentration, finally exhibited a tendency to recover to the control level at 28 d.
Key words : phthalate acid esters; Eisenia foetida; pollution threat; acute toxicity; antioxidant enzymes
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1.1 g R
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IR T 7% | ( Eisenia foetida) W BT 44
B 5 R5E . IR PR EEAE 300 ~ 400 mg, ¥
IR ., /IR T A S A ke ).
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RIS F AR R HER B WL Tl R BRI As
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1.2.6 FEEAHIE

SeRE IR AF A e ] 5 3 28 RO VK
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il A% 10% MHLVSI M. 21BN 1.5 mL 1
EP &, TEHX £ 4CHE.OHLF9 000 remin " &
> 15 min, WEHR_E 35 W2 — B 9 EP 4 57 BPI ¢ &
FI 75 s R 9 3 P, 37E - 80°C VKA PR AF 75 . LA
EERVERITE 4°C R kAT,
1.3 HdEabr

K SPSS 17. 0 B4 (4 B R & J7 22400, P <
0.05 HZERBE P<0.01 NERWBE LHIL

BHTR A LSD k.
1.4 RS JI A0

SOD B FAALE A« B mL B SOD #ifl
IRk 509% W BT 2R SOD >l —4> SOD 1% 84
PE(U) ; CAT BTG B 3 SCK . A g Il 2T 2R 1 o
B g HEUE A hat F AL SR (CAT) B s 20 OB RE
7 0.50 ~0.55 B Y AL S A X O — A
i AL S 15 F1 802 (U ) 5 AChE TS 507 52 L
R B mg HEVE A FE 37°C IR 6 min, 7K i 2 b 1A
ZFP 1 pmol JEF R — MG JJHAL(U).

2 GRE5H

2.1 JE4EH: DMP 1 DEP FA— 5 YL Xof iip 1] 22 1k 7
PERL N

WE L PR, AT R R L TG Y 2 68 (R
=180 pg-cm>)24 h J M WSIATLARR B R 2%,
O REAY BURR B U 55 , i 151 3 20 1) S LA AR Y
VRS 1A T N RN € N 1 2 20787 i 1L N
R EB AR, A BRI A,

(a) % HALER S5 (b) BEARE; (o) 84 ; () EEAIK; () WEER; (HWIE; (o) BEHRIRR; (h) B IIF
1 DMP & iR 4t ik Bl 3 s 81 S A5 F R M
Fig. 1 Effects of DMP on morphology of earthworms by paper contact method

W 2 iz, DEP X 45] i Hh #5Ek 5 DMP A
i) (W E =160 pg-cm?) , 24 h J5 i ] B AR HL
PRI B 0 3R 2%, Xof s Ft iy g0 Bt sl 557, e 51
Bl JE LA B 0 AR IR, 40 e A e s J ) B
PR I, A= B FA B iR R S BB Bk i
WrEE 4.

WK 3 i, W6 G Tk BE 00 - v 0 2 B i [1] 7 B
1 e 451 A FE T SR AR R M . SPSS )443 A
fE 12, 24, 36 #1 48 h B} DMP ) LDy, 43 %l N

214.612, 160.213 , 141. 810, 129. 603 pg-cm °.
25 P %) HE 4 0 e 051 155 5% 48 h R AT AT H BRAE T B
5 E N 100 pg-em PHYREFRILAPREFE 12 h )5,
W 451 FF 4 1 BRAE T4 BET- %K 16. 67% , WK JiE
H 260 pg-em IR RS 5% 48 h T, i 15 49
FETRIKE] T 100% . JH SPSS A4 #7, 76 12,
2436 F1 48 h W} DEP By LDy, N 241.367.
186. 107 , 162. 475, 145.336 pg-cm °. %5 [ X} R
2R MG 35 R 48 h S U BAE T IS, S
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W W51 A MR B R 40 pgeem A DEP FR 8535 12 h
o, M T PSR TS 4 JE TSR N 3.33% , 4

DEP ¥ N 240 pg-em *HFR5 5% 36 h J5, 36T
FiEFE 100% .

(a) 2 FALIER RIS (b) MEKRSB N (o) 841 () AETHIEMK,; (o) REAER, (f) Wike; (o) BEERZRAR; (h) SRR M
E2 DEP @i IR 4Rk R B AR %
Fig. 2 Effects of DMP on morphology of earthworms by paper contact method
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FETIH%

20
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(b) DEP
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HeltE/ug-em™

1
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3 ipB|REFARRER DMP 70 DEP BH7E 12, 24, 36 7148 h %
Fig. 3 Relationship between the mortality of E. fetida and their exposure
to different concentrations of DMP and DEPafter 12,24 ,36,48 h exposures

2.2 +3E7E DMP 1 DEP BA— 5 Lo i 45 201 3
PER

W 4 FroR |, Bl v B B T v R i ) ) £ A28
e, i BB] A4 BT T S5 I b AR R T 15 6 3 A 5] A
AR AT BhIR 8 A R M | o, TR SPSS 4K
P£453 1, DMP 35 et 51 7 d A1 14 d B9 LDy, A
2221. 785F11 560. 120 mg-kg ™" 45 FA X} HRZH () g 15|
Rigf 14 d Je A FET- 45 Ml 351 6 vk BE A 600
mg-kg ' HIBEMTREFE 14 d JE IR BB TS B4
H SPSS #4443, DEP 5 YL i dfe 5] 7 d A1 14 d A9

LD, 3 272. 014411 516. 186 mg-kg . 25 AR BRZH
FYREIEIRE 5% 14 d I3 SET- IR 5 M ls| /e Wk 5 0
1000 mg-kg ™' FYBERR TR FR 7 d J5 IR T BLAE TS
4.
2.3 DMP, DEP #l DBP #i—
SOD ., CAT. AChE 3y 5
WK 5(a) i, 7EAN 7] DMP 2 88 % B2 T SOD
it P 175 A4 2P T v P AR, 5 43 Ak 0 2 g 1 9% M 72 Ak
BE(P<0.05). A S5(b)Fa]LIFE i, DEP Hi—
5 YL ) g R TS O A 45 A B2 v i

R/ POl L RN
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Fig. 4 Relationship between the mortality of E. fetida and their exposure to different concentrations

3000

0 1000

of DMP and DEP after 7 d and 14 d exposures

1800 2600 3400
He i /mg-kg™!
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(b) DEPHL—{5 3
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el
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< XT
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elell

250%
HXS

K
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[ JOomgke

v/ /] 30 mgke™
750 mgkg™!

W
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28

* FIR P <0.05, = = F/R P<0.01, = * = F/R P<0.001, A
E 5 DMP, DEP #1 DBP X843k A SOD & iE 14 a9 S0
Fig. 5 Effects of DMP, DEP and DBP on the SOD activity of earthworms
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FHAE 3 Fh PAEs X iz 5] F) 25 A AN ZH S P32 M A BT 5 775

PN SOD il 16 PR S ARSI B B0 , BRI 224k 55
Yu vk B BLAT A e SOD TR PERE S DEP ¥ 1K)
BTG F . DBP S5 Yl - 48 v 45 ik i b B
2, i s A Y SOD il 14 9 BH i 0 Bl , 5 43 Ak
FRZA S5 A IS PEAH L 22 R B & (P >0.05).
KI5 (c) R, FEREAN S0 1 72 v, SOD g iiG 11: 14 3R
A AR B A ], LB A Wk B Y T 5, SOD i I P
BT, R 28 d B A R 5 %S LA SOD B
PERASFT

WE 6(a) iz, fE AR K FE o, DMP 454k
FRZH A CAT 35 P4 28 1 %k BR 20 2 26 30 S il s
T, Hoe 1428 d BFRIZLN LG ¢ 2, 7 d B
5. WA 6 (b) in, ZEAN A DEP Z&#8 Wk T , i 1]
RN CAT BEREPEA 281k, e 2 7 d B AH
X728 U6 R CAT BTG PEX R BI04, H B
U RS, WA TR TR A, M R 14,28 d
B, AT 2S 6T BE 4, CAT B35 1 28 B S B0 I
i), DEP ALBRLLAY CAT 36 1HET 14 d BHE ML F]

50

R, 5 Y FR R 2L 5 28 d I CAT 151 A Fir
F%AIk. DBP BA— 75 YL Xt i w54 P CAT i35 1 0 5%
WA 6 (c) i, AR K R, 525 o i
AL, 2 A0 FRZL CAT 305 1 2 3 B0 A (0GB 98 0%
Wi DBP ¥ 5 (38 1, CAT 1% PR 3B Wr WRAR, 35 0 ik
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