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Changes in antioxidant enzyme activities and microstructure of liver of
Pomacea canaliculata exposed to methylamino abamectin

HUANG Xiu-zhi, CAI Ai-an, SHANG Zhan-feng, XIAN Zhen-hua
(College of Agriculture, Guangxi Univerrsity, Nanning530005, China)

Abstract: To explain the injury mechanism of methylamino abamectin exposure to the liver of Pomacea canaliculata ,
the acute toxicities of different concentrations of methylamino abamectin for P. canaliculata were measured, the changes of
antioxidant enzyme activities were detected, and the microstructures of liver of treated and untreated P. canaliculata were
compared. The treated P. canaliculata went up first in the activities of SOD, CAT, and PO in liver and then down, indica-
ting that enzyme activities were induced by methylamino abamectin initially and were inhibited over time. A small amount of
blood stasis was observed in the liver tissue of P. canaliculata in a short period of exposure time. However, high-concentra-

tion and long-time stress of methylamino abamectin

7S H A .2014-12-12 induced diffuse coagulation even acute necrosis of liver

HEETE NSFC-I A S 34 (U1131006) connective tissue, and cell degeneration, malformation,

VEB N TR (1989-) , 2 ik, 1 Pa s A, B4R, gkl necrosis and cytolysis. The results suggested that oxidative
FEHR LA R BT S, (Tel) 15578980652 ; ( E-mail ) damage might be a causal factor for methylamino abamec-
904792044@ qq. com tin toxicity to P. canaliculata.
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Tl TER B SRS T AR & TR
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BA S 3 Hh E KRE PR oK AR 3h ), 7 U K R
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FH S JE ] 24 1 2 ( Methylamino abamectin ) J&—
T 78 iy v 2 A W 2 R R AR R Ok R
T F R B B Al A 7, XS
T AU MRS HU TSR /SR Al B L B
BRI R HTE TS AR A IR B IR RSOR L T A R
EIIEN. - /7

B E AP AL (SOD) At % AL & ( CAT) J&
AR N I E LR B, T LIS BRI N 2 H
A3 B IR AR B R BE,S5. 6 pe/L LA
L A AT 24 R 2R K B ) e o) e 7 A i A AR
I3 AR BB E A B 1 2R 58 1Y TR 3 P RE S, 1 A
A BB RAN TT AR A R AR BB
BTLER 26 (10% ) 2 5% 24 h, JLEL 5 JIF BRI
SOD T YE T A KA AN AR VR B B 24 TR 2
S SOD T HER R m AR 2= L& AR 4
FRXTBES LA SOD 115 3R R ARk B2 iy il
R S TR

Y 20 BT 24 TR 2R 1) A TR A sl g ac i
HOX AR A IR BEPE LB M RV AE . AR LA A5
BRSBTS G, BIF 90 Y 2 5 ] A4 T 20 A A R
JTFHE SOD (PO I CAT WS B 2 R, S HXTH 77 12
JHFIVE SRl # A i RS AL, DU B R GE T il
PP 2 B BT 24 TR 2R TR AR AR IR AR N B R B

I bR

1.1 REERE

R R N T BB A 5 — A R A A R R
RN (3.520.4) o, R AH S, WHFRAK
AR K AR KT T
1.2 REFHE
1.2.1 FRAMEFFZEZHEFAMNT  HL68.3%
FH 2 35 ] 4 D 2 )1 245 T ) S B, IR s B 5 A
B BE Wk BE, 42 51K 0.80 mg/L.0.40 mg/L.0.20

mg/L.0. 10 mg/L.0. 05 mg/L, ¥ & 7K by X B Ab 2
AP ELE 3 R, HM (8.75 cmx 8.75 cmx
16. 50 cm) BEIE Y 250, PRUEHR A 18 AR IR U T 25 W
W, BEAECIR 15 H nsE2b M, B L AR A Rk %
TE (25+1) CHEERZREHEHFE, 5 6 h MEHE
FFIRAAT R FNIFE TGO, IR IS BRAEIR 48 h J5 4L it
FERRHL, TR T R AL IEFE TR, iR 56 o d
DPS B AT B THA AR AR IR AE 48 h 2k EE T
FHAG L LC,s LCs, Mo LC, B PE(H

1.2.2 #AFRIFEREAESEHAMNE ®E
LC,s \LCyy (LCos 3 A J5T 5 W B R 28 (% R R4S vk
ER3AEL AR HE 25T 6 h 12 h 24 h,
48 h BURE, B AL BEHLIEE 12 HTG I8, H A kK
VER A 259, T vk £k b PR B HE i 7 52 04 JiTF O
W TRk 4y, PRBEAREL 1 g FFAE B T 0k, A
SYTIBTRE N A RS PR B A G2 oh R R
B

1.2.2.1 SOD J PO Bl 36 1 g B iR
BUL S ALl BD 1 g U mA 5 ml Hi¥& 1)
0.2 mol/L Na,HPO,-NaH,PO, 22 & (pH 6. 8) 7K
W )M 4 CHE 30 min, BB (4 °CL10 000
r/min) 30 min, 5 W AE M BEIR, L IE W &R
FIr i % D ik D e . A8 = A A fk
R 7 2 2 1 W R & B kT R I
Tkt AR AA 0. 1 mol/L Tris-HC1 4. 5 ml 2%
W 4.2 ml IR ZER KRR E A 2. 50 mmol/L
0.3 ml 2B =, T 325 nm P K T 0 E WOGAE,
SOD BEE 71 5057 8 N AE 25 C .pH 8.2 B} 1 min
RIAR 2R =W [ R AL R A 50% g . PO
1% 190 %E 2 B8 Benjamin (975 35 Ry Ik ik . AE
2.0 ml B EFRZ [1.0 ml 0. 10 mol/L, pH 6. 8
f) Na,HPO,-NaH,PO, ZZ ol & 1 1.0 ml 8.00
mmol/L&F 7Ry ] H A 200 wl B L, 28
CHEM 430 nm A0 AR OCAH . IS ) B8 SN
DA 1 min A A5 4 4 A3 e S (E 0. 001 1Y
75,

1.2.2.2  CAT B K36 1 B 0.6 ¢ FFAETF
APEER TR I 6.0 ml B W 1 Tris-HC 2% Wil
(0. 01 mol/L Tris,0.25 mol/LEEM,0. 10 mmol/L
EDTA,pH 7.5) , 7EVK¥A F10 000 t/min™) 3%, &
B0 10 min Y FETETE 25 C &R ¥ CAT iR
BRI A H,0,-#REZ i R 1 em
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MLAE 250 nm P K AL 5B 10 s MW OE{E, CAT
Fifg 3% M L LR 25 °C (100 s N4 R H,0, —2F
R ) il 2
1.2.3 48 A 32AF Ik 24 2 AR 43 BITHU K
(CK) \LCys \LCs) 2 LC, VR PEALFE 6 h (12 h 24 h ]
48 h 3Z 24 ™ H WG E T 19 A A5 R IR R I
R VE 2 1 e Wik B PR IR AN - AL
Jefv il (HE) Y05 706 U N WA HA IR,
1.3 HESit

TR IR FH 349 1+ A v DR 3R, 41 18] £
Duncan’ s #1 & W 22760017 B PR LA,

1 REENMAEEWEFENALENRR

2SR50

2.1 RESFSHNE

I [R]85 (O IR 2 (CK) B f 5 MR IE 35
TOAET, AR W S 3BT 4 o R G 2 P, R
FFIR S BRAT B A ARl €A T RE O 9855 45 rh B AE AR
Bl 20 2 R PR v, A A RO A i A S DA g
BB EAER , FERZN 6 h NIRRT - R4 442
48 h J5 , SR TORRIFREE AR T, 4R 2N 48
h, Y BE BT 24 0 2% MR 5 A R R AR T 3 2 A PR A
KRKF(E),

Table 1 Acute toxicities of methylamino abamectin to Pomacea canaliculata

RS AT R LiEPES

LCys 18 (95% BAFIX 6] )

LCsyf8 (95% BAGIXIE)  LCysTH (95% A5 X 1))

Y=2.031 8x+6.466 3 0.988 4"

0.088 (0.055~0.119)

0.189 (0.148 ~0.228) 0.408 (0.340 ~0.517)

YRR AR, x FORIREXIEL, * TR R AL B F K (P<0.05)

2.2 HEENAEREZEXEFEATAE SOD iFERMFm
I IE]-3500 6 I, F R SE BT 2 B R LG, R
JERT A8 ARG SOD BEGYELE 6 h TFUR T 1
24 hitt HEEARE | L6 IR 14. 24% |, 2% 5300
LA EIEYETFUG TR, 1) 48 h BB = 5% K F
JUF—3 BT AL R AE LC,, YREE R, A 77 18
JE SOD BEHEGTEL 2 6 ~24 h E 30 BB 19 BOEE | I
G JI7E 24 h WA g, 29 % IRALY 1.4 £, Z )5 101
2T AR S B2 T BT - TR
FAt R ; FH Z L BT 4L B R TE LC,, MR FE B, 48 75 SR JH-AE
W SOD B P W R B e T MR i #,6 ~ 12 h
I, SOD FFTEPER B 25 5 X 6 h B ik i R fE, K
XTHEZH 5 28.33% , Z G BT %40 T FE, 2 48 h HFFE
FAAR, B IR AR T 24.38% (& 1) . MR E-R%
I SEZRAIHT, TEAL TR 6 ~ 12 h I A] Bt Bt 25 Uk i 1 184
K, SOD % J1 E B BN H 24 h B SOD 15
T LCyy>LC,>CKSLC,, , WA 7R F] LC, B,
HEFFRHFAER SOD 161 E 452 3| Ml ;48 h i, SOD
TN LC>CKSLC, >LC,s o AEF & LAk 1 2 i
FERHCI A AL B, 48 5 SR I RE AR 9 SOD TG 71 %%
FFRIDE (1) o
2.3 HESEMHEFREIEFEFE PO EENEMm
WEFFIBHEIE PO W EAE AL BE 6 h N2 - THE
P AABEE BEENTR AT A0 BEL PO YT T
WHRFE(E 2), B IERTYE B E W N LC, B, 18
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Fig.1 Effect of methylamino abamectin on the activity of SOD

in the liver of P. canaliculata

FFIRMNE PO W15 175 6 h 28] .6 ~12 h Z¢18
TR, ZJE Al TR, 2 48 h I [ AR T 4 IR 47k
W LCs, WAL, 6 h W4 A5 SR A IE PO il IE 1 1T
RARES LC,HREUL/IN , Z 5 PO BTG 1P IR R, 2=
48 h IS A I T X IR LG, MR A PO TN
(AR LC, VR BELIARML 3 7E 6 h BhR i , X i
2. 4 15 (P<0.01) {HFE 12 ~48 h P2 TR,
48 h I PO G 4% 2R T X BAHKF (B 2)
AR - 5 R AT, 7E 12 h N, 4R F IR IFAE PO
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CK>LC, >LC, >LC, (1 2) o 16 W AE K i ] e e 8
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Fig.2 Effect of methylamino abamectin on the activity of PO

in the liver of P. canaliculata
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246 h B K 24 h ZJ5TFUA TR, 25 48 h Bl
FART IR s BT A P R VR Ry LC, B, A A0
I CAT B35 I1E25 25 6 h I B EThes  BEJS BT T
B, 28 48 h B}, CAT BT J3 B0 B4 /D 30.06% (P<
0.01) ; I AE B RAE LC, WREIT ARFAASHTIE cAT
Pt B T 58 L THE R RIS CAT 151 6
h b B SR BREE Y 2. 3 4% S 2 i) R, &8 48
h B AR T X BRK T, R EE 800 G KR L6 ~
12 h BBt FE 2 56 BT 24 17 22 0 8 () 1 o, i 7 R A4 Y
JHERIE CAT T 52t 1 FH i a3 1 J DO SR 30 s B vk
JE BN R, BERAKETE Y (6 ~ 12 h) AbBE, FH 4L
JE AT A4 A 2R vk B, ORI P Y CAT 36 7
A SRS VR, B 1E s (B 4 A A R E
CAT B 132 21HIER
2.5 EHFEATHRMERNTL

TEH AR 7RI 0 Ak /NS S5 40 6 3 T O, I
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Fig.3 Effect of methylamino abamectin on the activity of CAT

in the liver of P. canaliculata
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1.2 HXFEG3 .4 .5 53 5B 6 h B LCys (LCsy \LCos 236 .7 .8 435 AL 12 h B LCys (LCsy \LCo5 259 .10 11 435I AL 3 24 h B LC,5
LCso \LCos #1512 13 14 35 AL B 48 b i LC,s \LCsy LCos @y a: FERE ;b . BAOIIURE s c . EBRAE AN 5 d . S5 AL s e LS £ TH AL AR

B4 EHFIZATAEBREEN(x100)

AE TR, RBUI B rh AR LR, 3R Sy 4
TR 2 X AR ATIE N SOD B i M B B0 AR L (R
Wit 2 B [ ) 2 R 1 5% B R A 38, G B
TR AL SOD B 32 B, U o

NN

EEEIIN SOD g% 15 A AR AT 5 b Bl 1 19 2

Fig.4 The microstructure of livers of normal (1 and 2) and methylamino abamectin treated P. canaliculat(3 to 14)

PR, B 5 ETHR TR H >

PO UL PPO WIEAAEAE T L 2 R AR
B S, [ RJ FR RR N  EE e E
PPO —ZE LR PO, W2 5 LA 72 1 41 7
Wit SBACAE ARG A St i B R > AR

Al AYAMN)



TSRS T E T Ak A 2R 30 T A AR RN T S AT K I s i 2 1 557

PR T ST R 12 h R AIR, HIE PO
BTSN, MR E (LC, ) TRk (LC,, ) £ AR
FFIRIFIE PO BTGB B B0 MR BE (LCy, ) XA
FHIZIFHE P PO BESGPETC 8 50m , Jeisa) Py, 41
JHFREN Y PO SR30G35 AT M -4-BEXT SR R B 4R
PR EA BE A ™ —30, s B AR (48 h) Y
TR WS HARAFIEIAR N PO BEHG T2 2], X n] fE
ER T BARPIEBMNIBIR T R R 54 K,

FERFIR](6 h) R8T, 4 77 BRI IE CAT i I 1
PRI SR, e DS R (LG5 ) 4 75 12
JHFIE CAT Wi 1% 77 300G 2400 b 2, B 76 < i ] i 38
T e N P24 R Y HO, 88 CAT (35 15 g
MUz, EWNAMBA KRR, CAT 5 7
ZEEYIFNGE R SE I | YV RN, SR —
SEREIEVE TS 45 B AR A5 IR FAIE CAT g
GRS TS TR G, X 5 P4
FaE T B A B2 2 CAT RS ) i AR L
P K, CAT R PR D0 AS 1L Rl 5 AR 4 1
S AL SZ F G BT Ak T R A R B CAT BB
P 5 LAl 9 o 0 2 1 ELA A DG P B At A
AT S g o et 4 b Il T 2 2 5 A R, A
frit—2B T,

S

(1] XImy, 25 3, 20 45 4 7 0I5 00 o A Bk fe
Y HORTUE )], KAAP4],2011,35(6) :1067-1071.

[2] E&w, WA, N %5 mFRGA AR, B
F 4243841 ,2009,25 (12) :201-205.

[3] ZR/NER BHBRE REHE 55, v AR R 0 AR IR e Bl iR
BRI [T]. AR 2 ,2009,25 (14) :229-232.

[4] CARLSSON N O L, BRONMARK C, HANSSON L A. Invading
herbivory: The golden apple snail alters ecosystem functioning in
Asian wetlands[ J]. Ecology, 2004, 85(6) : 1575-1580.

[5] JOSHI R. Managing invasive alien molluse species in rice[ J]. In-
ternational Rice Research Notes,2005,30(2) ;5-12.

[6] YUSAY, Wada T. Impact of the introduction of apple snails and their
control in Japan[J]. The ICLARM Quarterly,1999,22(3) :9-13.

(7] & r,% 48, fk #0455 WU A R R R 1 F
FIMEBLL T]. BB 2 BeoA i, 2010,26 (1) :90-95.

[8] EBEAF, IRk, H IR 4t ol R IR ER T SR [ 1], R 2y
Bl 5 2002,23(2) :31-33.

[9] B, =F2jfix 878 A KA E BRI [ D],
A JTPIRA,2012.

[10] HIFESE, BhEKT-. AL R BURBT SE DR [ 1] vh 34
i E2%,2005,5(8) :1730-1732.

[11] B . P2 ps 20 e s BB AF S8 [ D). R AL PR
e 2011,

(127 ZEREBH. B2k T 22 46 83T 470 4601k R SRl Na* -K* -ATPase T
PSR BIBETE [ D], FBIN 0T Al K% 2010

[13] BRK B b, e, 5. (R P2 3o o S0 A oAl
WiF(SOD) RSN 1]. HEATEHA 2009 ,4(6) :823- 826.

[14] ZEHYL. e ZAEBE D10 ( Danio rerio) FI75 & & A4 ( GIFT,
Oreochromis niloticus ) RN B TR AT [D]. L. i
K2 ,2014.

[15] BRADFORD M. A rapid and sensitive assay of protein utilizing the
principle of dye binding[ J]. Analytical Biochemistry, 1976, 72
248-254.

(161 VrHtvg br 3], 2558 7. I B Al R 2R = s s 1
Wh5E Skt [ ] A28 4R ,2001,8(12) :516-519.

(17] BUEE =84 B % B _EIRE SOD I Pk syt &
MR ZIEL]. 5200 ,2006,8 (8A) :4649.

(18] SLsutf, B egh, BTy, % 8 A Y B AL BRI e [ ]
IAETF A4 AARBLE R, 2012,34 (4) :373-377.

[19] BENJAMIN N D, MONTGOMERY M W. Polyphenoloxidase of
Royal Ann cherries: purification and characterization[ J ]. J Food
Sci, 1973, 38 799 -806.

[20] #ltoh, Ji A AR, A5 EDTA 548 B Xt AT IR Iy SE AL BT
PERGRZMA ) ] DRI AR ,2007,2(6) :457-459.

[21] ZRers, sk &, PRGN, A5 = IRBEXBE T Yol AR A aR i) Sk
TN [T]. el FMERLE 74 2013 ,32(12) :2345-2351.

[22] #REEH, WML, BRIME . i 40 f U MGG P4 il e 3 ) ) 2 b
SIEIEREMIE T]. B AL 1997 16 (1) :73-76.

[23] MATER-MIHAICH E, RICHARD T, DI GIULIO R T. Antioxidant
enzyme activities and malonaldehydel, glutathione and methemo-
globin concentrations in channel fish exposed to DEF and N-bu-
tylmercaptan[ J]. Chem And Physiol 1986 ,85C ;427-432.

[24] FEERT, M RS, RSB S U RS (Co% ) XA 45 W e ik bt
SEACBERE VRGP AL RS2 R [ T]. B 7 lk 2% 42,2013 ,44
(9) :1471-1476.

[25] TR, ZECHE. By S AL BV E AL O AT SR SR (0] 228
LRI ,2010,38 (27 ) :14844-14846.

[26] ki, v, SRARNE, 55, M TR 4-BEXT 5 e JLAN A i 2
Py S AL P R A [T VL R 2 2 i el 5 A A R A R
2008,34(5) :509-515.

[27] MACNAIR M. The genetics of metal tolerance in vascular plants
[J]. New Phytophysiology,1993,124 :541-559.

[28] CUMMING J R, TOMSETT A B. Metal tolerance in plants; signal
transduction and accumulation mechanisms| C]//ADRIANO D D.
Biogeochemistry of trace metals. Boca Raton: Lewis Publishers,

1992 :329-364.

WAER N T)



