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Effects of Clomazone on Antioxidative Enzymes Activity and DNA Damage of Earthworm( Eisenia foetida )

CAO Jia"?, DIAO Xiao—ping'*, HU Ji-ye*, XIE Jia'%, DU Jun—qiao'?, ZHAO Chun—feng'?

(1. College of Agriculture, Hainan University, Hainan 570228, China; 2. Haikou Key Laboratory of Environment Toxicology, Hainan 570228,
China; 3. School of Chemistry and Biological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Effects of clomazone at different concentration (0 mg*kg™', 10 mg-kg™', 20 mg-kg™', 40 mg kg™, 80 mg-kg™') on activity of
antioxidative enzymes of SOD, CAT, GSH-Px, T-AOC and DNA damage in earthworm( Eisenia foetida) were studied with an artificial soil
test in 14 days of exposure. During the exposure period, there was a trend on the SOD activity by an initial significant increase(P<0.05) and
then following a gradual decrease. When the earthworms were exposed to 10 mg kg™ and 20 mg kg™ of clomazone, the activity of SOD in-
creased significantly with induced rate of 19.56% and 13.03%, respectively. The activity of CAT had no significant change at the low con—
centrations (10 mg* kg™, 20 mg-kg™'), and was induced at the higher concentrations (40 mg*kg~', 80 mg*kg™') with induced rate of
43.42% and 68.08%, respectively. The content of T-AOC was inhibited first but induced, then recovering to the level of control gradually.
The content of T-AOC exposed to the concentration of 20 mg kg™ decreased significantly with inhibition rate of 44.54%. The activity of
GSH-Px was inhibited significantly during the period of exposure. The results showed that clomazone could induce DNA damage of earth—
worm coelomocytes at different exposure concentration. The significant dose—effect relationships were found among clomazone concentration
and tail DNA percent, OTM as well as tail length(P<0.01). The activity of antioxidative enzymes and DNA damage could be as biomarkers
to indicate the direct toxic effect of clomazone on soil animals. The results indicated that clomazone had a potential ecological risk on soil en—
vironment.

Keywords: earthworm; clomazone; activity of antioxidative enzymes; DNA damage
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TBRE(7522)% , YERE LA 12 he12 ho o SRR /2 2 XL
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pH7.8) , PREUE A0 . A1) TR (4 °C) i 2
AL E 10000t min™ B0 30 min, FT5 FIE#-80 CI#
g5 o

FER ) & BB % SOD .CAT .GSH-Px . T-AOC
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pH7.5.0.4 mol * L™ Tris—HCI 3k 3 K, HER 2+
P SR G H CEERK BT 4 CoKAE, F 1 RN 198
Mo AT o WESE R 203 i FH 80 pl..2 mg- L™ SYBR
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Figure 1 Effects of clomazone on SOD activities in earthworm
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S (P<0.05); ZFE W 40 mg kg™ B, SOD T
PERH], TR 12.17%, 5 %5 B2 22 53 8 2% (P<
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Figure 2 Effects of clomazone on CAT activities in earthworm
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S 20 R ) iz M| GSH—Px 1 14 1 52 i) L 3.
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Figure 3 Effects of clomazone on GSH-Px activities in earthworm
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ERT XK (P<0.05 ) s ZAFR W R 20 mg kg™ B,
T-AOC 7% 2 AL (5.74 U-mg'pro) , [ R X BE 4
) 55.46% , 5 %F REZHAH L 22 S0 0 2 (P<0.01) 5 25 %
W R 40 mg kg™ B, T-AOC % & g xf HE 41 1Y
71.81% , 5 X% BEZHAH Fb 25 5540 (2. 3% (P<0.01) ; 2 BR Uk
JE 4 80 mg-kg™ B, T-AOC T+ E X AR,
14 -
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Figure 4 Effects of clomazone on T-AOC activities in earthworm
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Figure 5 The comet figure of coelomocyte cells of earthworms



B, % ST LR P DNA BUG OB 929

| FEEFXTESIERZEA DNA B350
Table 1 DNA damage of earthworm coelomocytes exposed

to clomazone

ARFRRRE,  EHRFEDNA Srh/ HRKE/ Olive FEffi/
mg kg™ % pm %" pm™
X BEZH 0.34+0.59 3.200+0.63 0.096+0.13
10 25.721+9.37%*%  45.600+9.45%*  13.185+5.09%*
20 26.856+£8.97**  50.750+£9.27**  13.948+4.50%*
40 35.542+8.28%*  61.600+9.69%*  20.127+5.08%*
80 45.601+7.46%*% 79.150£10.59%* 27.266+5.25%*

T e AP R S RHIRLAE P<0.05.P<0.01 /K1 B

IR E (10 mg - kg™ ) ST, 451 A 40 Jf A2 gl 1 B T B (2
MIHE RIS, SXTRRGAH L BR R DNA & B RK
Olive FEFEI 1 BIA R & 122 5 (P<0.01) . FifiE 5l
R R FE IR, B R DNA & B R K (Olive
RIEY R IG G, BRI R 80 mg kg BT,
FE#R DNA & B K Olive BRI {HFHK, 1L 2 A
X} e, R R SR 2 14 d )5, DNA iP5
S S B ARG ) O R R

3 g

3.1 FREEXAEIE NS AEERFER RS HT

A= R A M Al R o 27 AR TR R AR AR IR A
KAV, A P 15 PR SR A7 A S35 bR F—Fh
T S B BT o 2 W e ol B 50 R 3 (1 B s
AR, B A Ko A I B A 53 S AN A 5
Wi, e A R AEIET 1, ZEVS YA T 4t
SRS 4 T BB 2 2 A 175 S D o R R O 9 i 2
XL AR TN R R AN BB 2FON , HR S T A= 9
PRI IRk ) —FleRAS . S BB, — T
H T 18 7 Jolp 0 %) 5 FEE NS (), 55— 1 5 i S22
(1) A 4 o 28 1 R A 06 o ML Bt S Ak B 10 14 3R
(SOD.CAT.GSH-Px il T-AOC) XAk NE L 5
U T 35 AR, o7 A RSB A 55 i
(BRI, AT BT 48U A b P A A . A it
FERM, AEYIRIBTE A BES Y e A Y UK,
BERC R AN SRCE L) SR N I RN R A A VR €7
HURAF 2,

SOD J2 VH5 3 40 it P8 A= 1 S A 7 A g e S
T HMIECO; M EEEFE, ZEY RN EE W E B
A LT BRI SOD TP 4 300G 7T LA S 4 H AR 4201k
B, — H AP R PR U B A i ik i, )24
il SOD FIE Tk o ANBIFST A B, AR P S 8 e i 24 44
AN B SOD 16 71, HH 10 mg- kg WA

R T SOD BHETE(P<0.01), 11 20 mg- kg™ W
211 SOD 1 77 4 2 /& T X BR 4 (P<0.05) , Bifi 5 5+
BBV BE R T, MRS 1 SOD TS MR AR R R
2 SRR BE N 40 mg kg B, MRS SOD I
PR ZRTXTIEAL (P<0.05), S0 A il Xof e 451 <
SOD MR 1 BRI — ol S A1 2 J5 100 7] £ v
B, SOD T 25 T i 150 B S5 A e ) 14 Jilp i w8 A
R TRAHE T, EXBAHE T ERT
HLA SOD T PERG I . HLIAGHE i 2 55 SOD & 1 k41K
AT, — BLA R N B S B B ik B e T
HURFTREARSZ ITE IR, HLIARFT= 4219 SOD JoikA 3L
FEAR A SRR B P XL A B 3, BT SOD Y3 gkt
SxREARDA, BIF ALE B W BE 20 B T SoD i 1 i 5 IR
TXFREMI NG o X I I 55091 3 2 o 6 50 % .
SOD & HE 2 AR I ST R 5 FEAIR, S AR 5L 00 2
AL

1 AL E I (CAT) /A AE T A Wy iR N AE o B
MIPTAL B EE DI RERE . — T BRI S B AL
(SOD) B AL B+ B k(05 - ) AR it A fb A
(H0,) , T ZEAE P ARBT EALB A R Gt Hp i FE
f0e, CAT WA &50E BRAE Wi Dy i i i A AL A, 4
S i) IS PUE =R e B R E R W v e L e R
(B T & AR R ARBIFTEREH (IR B S
(10.20 mg-kg™ XS CAT W& MEEA 855200, B 5+
ALEL AV B R TR, SRS N Y CAT BEE M IT R T
1, R AR S R T 40 mg - kg B AT DIRR I 2
P M WA Y Y CAT 367 (P<0.01), BT BE 14 Ji R 2
R R SOD TG M55 A K it H,0,, —H H,0, &%
S — e Vu L SO CAT FEPE. Rl RESE
T 451 A BT AR B R G A B A A TR T
T TE AU A E0 B A S R A T
SOD Bk & B B 7 3 H1 3L (05 - ) = AR I A AL &
(H0,) I S 3 1 M 051 N A CAT f . iz s
PRI CAT T M S 2515 I, 2% B M 5158 2+ $2 %5 CAT 19
TE M B ML 5 YL e i = A 1 b g, DAGE 1
IS AR AR R A PP

GSH-Px & —Fh & (Se ) T, AT LA A3 i3k A Ak
SR ALY T BRI P g S5 A LA 4R S0 ()
TR, LT A o it A B I, AT 8 1) £ 47 240 i
FEHLFS R R S8 R AV IR0, ASBIFFR s SRR W], R[]
VR 114 S 0 R 12 T L R AR M 5] K 9 19 GSH-Px i
TPk, T4 S5 B R AR E O 20,40 .80 mg kg™ i
GSH-Px & PER A 2 40 (P<0.01) , Hirp 40 mg kg™
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WAL GSH-Px 16 T eIk , 5770 B i 1] -5 S50hr 5
RIS AU B R s A E R I T WA R 7R 27
B 7T, GSH-Px & J1 HhO R , R GSH-Px 1 PR
ik, wrl e T GSH-Px W IJEY) GSH # GST
WAL, 5545 Rl PSP A A G S A A W B i ek
AR , GSH I/ HE TS GSH-Px FTE 121,

BPUAALRE ST (T-AOC) J& T JLAFAIF 5T & BRI
T i AR P HLR ST A AL R G T RE R Y 25 A bR
Bro T-AOC R/ INAT AR AN S e A LA ST A AL i
R G5 MR 22 G0 SR il A 2 B o DL R A= Pl
T A H RS AR, T-AOC HARSR A HedE:, r
PUE A S e A R 2T SR AL T BE I — A R 44
PR, FLA R R G0 BRI K S A A i
(GSH-Px) . i S AL P B AL Bl (SOD ) 2 2 S 4k &
(CAT)ZFP, BT LS TEF I BRI R 80 mg- kg™ B
T-AOC 7K V5% B4 JC B 25 25 5 7 (P>0.05) , HiAth
WAL T-AOC /K-35 I B R AIK W L , 224 S 0 e il
AN A , A= DAL 2 DRI HRARD B P 205007 17 1 AR R o
FIPTALPI T, T-AOC B2 TR, A=W WA A #4
BT RE T B BRI

SR PLE AL RE 102 I N sh iR X SR 5
TG YL AR A — 10 A B AE AR R AR, AT BT R
TR 2 58 AR B 22 52 R 5 T A TR A58 53 0 e i
Xof MBI BT S AR BE T S TR ST 4 R B IR
{14y S5 3 e i 1T DA ARG GSH-Px Al CAT 36 1, LA KT
151 SOD T 77, 10 i v 8 1) S e il ) W AR A GSH-
Px Fl SOD i 71, LA TR CAT 16 7 o iX R, 76 708
X 007 ST S BB S = G E =N e e 2 (i
G T3 A L, B SOD I 1 AR FIE bRt
ZHBARE T AR, A A
(H,0,) XA CAT 18§ 51 BT, s Z A B 1 H
F A 3 B T AL A 7, T 2RI he )t
GSH-Px 1% J1 T F#. 20.40.80 mg- kg™ WL I T-
AOC IR IMRTXF B8, AT DLBR TP B AL R SeAh,
SRR FZ T W] ) B 2R 5 o S e e X
Wl e, (A5 M 5] A B B AL BE U5 L T SOD
GSH—-Px .CAT F1 T-AOC #471] AR fef-3b [ 07 S5 30 il
Xof M 51T AR A RE T VR SR BE , PR Ay A S 0 v il
SR W 5] ) A bR 5
3.2 REEXEEEEFERST

BN DNA #5145 58 E A K SOk e
E LSO AT DA A5 ARG I 83 7] %) i PR, B 5
(B 55 250 A BLA RUR R 46 ) 3475 [ 4 i 2

(R, ARSI ZE A EIE T IX AN . SR
Al G R A AT E R DNA & . R K Olive
R B T (P<0.01) , HLBGE YeE A A3 i L 21
HH S 1 0N K B A WFIE R B, — BRI AT LA
VERBEAETR, Krbe R3] DNA £ H I8 ol me e i) N
5% 0 bl DNA BedEAk , I 2 DNA 9#5i0. Befk
YER RGBT i WL —Fhor X, Z280a MLk
A 2~3 MBI A T RECH 2 B REF B AL R
DNA XU [RIBSE Rl B Be b, 5 R S BRVE T L (A3 DN A
ANBEVEAT A RN G S, 7 B AT 5 A AN i AT T,
SO IR — A BEASE, LS DNA #4731 AL
Tl BE R RE R E T . WFSESS S3R B, AT S0 e i 2
8 AR R A T, Ak 2 e AR s 40 P st A B A 3
5 BT FTRRIE th T PR 5T Hh S R A 3
SR A ] P 1 S R b T PR S
e UL I AF AR T AR B e AR A FH L T R o i ]
DNA ANREDEA T RS 55, DA s B 35 R0 49 i
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