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Effects of Beta—cypermethrin on Antioxidant Enzymes Activities of Procambarus clarkii

MAO A-min, WEI Ke—qiang", ZHAO Hui, LIU Wan-sha, LIU E-e, LU Hong—rui

(School of Life Science, Shanxi University, Taiyuan 030006, China )

Abstract: Beta—cypermethrin, a type Il pyrethroid insecticide, is widely used in agriculture around the world. Although much research on
the toxicity of beta—cypermethrin has been done in fishes, little is so far available regarding its toxicity to crustaceans, such as shrimp, crab
and crayfish. To investigate the acute toxic effect of beta—cypermethrin on Procambarus clarkii, the crayfishes were exposed to various con—
centrations of beta—cypermethrin(0 pg-L™, 0.005 wg-L™, 0.01 wg L7, 0.02 g L™ and 0.04 pg-L") until 96 h according to the 96 h LCy
values (0.2 pg+L™) measured previously. Activities of antioxidant enzymes viz. superoxide dismutase(SOD) and catalase (CAT), and con—
tents of malondialdehyde( MDA ) in gill, hepatopancreas and serum were determined at 24 h, 48 h, 72 h and 96 h, respectively. Results indi—
cated that SOD activities first increased then declined in different tissues during the 96 h exposure, and that CAT activities showed the similar
trends. MDA contents in all treatments were higher than those in the control group at all the time and they increased with the exposed time
and concentration increasing. After 96 h, the activities of SOD in hepatopancreas, gill and serum at 0.04 pg-L™ treatment decreased by
28.3%, 44.1% and 27.2%, compared with control group, respectively. Similarly, the activities of CAT in different tissues decreased by
38.1%, 39.4% and 12.3%, respectively. MDA contents in hepatopancreas, gill and serum were 0.72 times, 1.09 times and 0.46 times higher
than those in the control group, respectively. This study showed that beta—cypermethrin was able to induce oxidative stress and had significant
negative effects on antioxidant enzyme activities of Procambarus clarkii.
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Figure 1 Effects of beta—cypermethrin on SOD activities in the gill of Procambarus clarkit
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Figure 2 Effects of beta—cypermethrin on SOD activities in the hepatopancreas of Procambarus clarkii

60

sol *“ﬁ;}} T
_ § ? I f__:_sﬁ o - -
Za0k [ / = 2 | Pl
= [EIN] | |E N | &N
Eubad) 7 — 7 —
2 0} \ =[N \ =

\V/ =N N\ =NV
0 24 h 48 h 72h 96 h

OzsAxtigl O LFMEA 850005 pe-L' [M0.01 pg- L 0.02 pg- L 2 0.04 pg- L

B 3 SREEFMEEX R KEZETME SOD F A=

Figure 3 Effects of beta—cypermethrin on SOD activities in the serum of Procambarus clarkii
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Figure 4 Effects of beta—cypermethrin on CAT activities in the gill of Procambarus clarkii
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Figure 5 Effects of beta—cypermethrin on CAT activities in the hepatopancreas of Procambarus clarkii
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Figure 9 Effects of beta—cypermethrin on MDA contents in the serum of Procambarus clarkii



BRI, 55 m ARG R BT 5 FR RS IR (Procambarus clarkii )3T A A BEREGPE ) 52 10 695

B ) - OH, TEVSURR TG P 480 A SE X LA 20 B i) 4R
BT i G A . AR, MBI R
TR R R AGBR R BT 8 s, FLI AR A CAT 5
LEISE T REIE TR R R AR AR . TR T
TR WU 2 7= A N R N SRR R — 43
AR CAT, T 24 RSt , b 7R N Y
S AN ARM 2 IR CAT B2k , AT IGE &
AU, DRI 1775 W T Tt 38 TR A3 o T A A0 5 74
CAT J& ML B 58 B THE T BRI &%, Deng
SN I AT BEAETE i AU TS TR 2 R W) (0~48 h)
OB ZH A e 1) 2 X A R R S 7 A T )
DLATAYON "1 AFL B 7 R R R R R S D (R 1 i, 24
BILAC A ) o 0 o ok B R ) T 52 e 09 T 252
M AL ) TR F AR, RS AL A CAT 35 PR
BB
3.3 RIKFEEIN MDA 2T E

P S (MDA )& [ 1 835 & IR T Ak S
M Fe A Y, 2 g it A A =1, 2 e S B 11 )
B R AR, SR E 1 B4+ R 2R A 58
I, i A ANE G . IR, AT DAGE 3 MDA B R
W et AR I A i, FE H DA T HILAAR P4 14 )8 o
A BT SRR . H AT MDA g\ k2 S b 4R
A5 ) Fie 2 Lt R B A B B R AR 2 — o AR 3k
B, 16 A A S TG 5% 48 h J , Z5OHRAE | JHF R A
THHI MDA &t B 30, X ] AR AL R TN
ST BV 3 A B i 3818 R 52155 5 SOD 3 1 1 T
T SRR B8 & AR TS R S A PR 3, AATTRELLE
MDA P B, 3kt b PR B ) AR ) Ak i - B
TR TR UR AN AR FRIN R B 3G, e A A N A,
TR KR, SOD 1T \CAT JGTER ], i i 28
W IR K 1M 3 1 SR Ak 4%, MDA B Tt 5 o

4 Hig

AWFREEREK], = A S A BE T 5 [C R B R )
BB A 2 R T S AT R A 4
BB 2B E A . AW IR R, oI R
RN v B R A R AR RBURK, T AR A K FREE 4 bR
MG HaRA 255 G R R AW
S E K
[1] K Ete, B 55, ST 25 4.5% 3 24 TE EC XFET SO B

YAl 4824, 2010, 49(5) . 373-377.

ZHENG Ji-huan, LIANG Qi, CAO Yuan-hao, et al. Control the red im—

ported fire ant, solenopsis invicta buren( Hymenoptera : Formicidae )with

B-cypemethrin 4.5% EC[J]. A grochemicals, 2010, 49(5) : 373-377.

[2] Wendt—Rasch L, Pirzadeh P, Woin P. Effects of metsulfuron methyl and
cypermethrin exposure on freshwater model ecosystems|J]. A quatic Tocx—
icology, 2003, 63(3):243-256.

B3] #i¥Je, Ve, BRZRH, 55, Wilb K I G U3 IR A A I T 125 B
fiE A1 KRR, 2005, 12(2) : 162-166.

LAI Zi-ni, PANG Shi—xun, WEI Tai-li, et al. Determination and resid—
ual elimination of cypermethrin in fishery waters[J]. Journal of Fishery
Sciences of China, 2005, 12(2) :162-166.

[4] Shi X G, Gu A H, Ji G X, et al. Developmental toxicity of cypermethrin
in embryo—larval stages of zebrafish[J]. Chemosphere, 2011, 85(6):
1010-1016.

[5] Nicholls D G. Mitochondrial function and dysfunction in the cell: Its rel—
evance to aging and aging—-related disease|J]. The International Journal
of Biochemistry & Cell Biology, 2002, 34(11):1372-1381.

[6] Slaninova A, Smutna M Modra, et al. A review:Oxidative stress in fish
induced by pesticides[J]. Neuro Endocrinology Letters, 2009, 30( Suppl
1):2-12.

[7] Gu A H, Shi X G, Yuan C, et al. Exposure to fenvalerate causes brain
impairment during zebrafish development[J]. Toxicology Letters, 2010,
197(3):188-192.

8] £ 4% f& N, XE-F, 4 SUEYBR EL A T A MR TSR] 4R
NI EERF 244, 2006, 25(1) :200-203.

WANG Yuan, XIONG Li, LIU Xi-ping, et al. Subacute toxicity of cyper—
methrin to carp[J]. Journal of A gro—Environment Science, 2006, 25(1):
200-203.

O1 & i, WIrT, fg e, 4. SURSUBRRMRG T 6 £ Pk LDH [W) 1/
L3 GOT SOD Pk AIAEALLT]. A A5 75 FE2E4R, 2009, 4(1):87-92.
XIA Wei, HU Qin—qin, XIONG Li, et al. Effects of cypermethrin on
kidney LDH isoenzyme, activities of serum GOT and SOD in Carassius
auratus[J]. Asian Journal of Ecotoxicology, 2009, 4(1):87-92.

[10] Datta M, Kaviraj A. Acute toxicity of the synthetic pyrethroid pesticide
fenvalerate to some air breathing fishes|J|. Toxicological & Environ—
mental Chemistry, 2011, 93(10):2034-2039.

[11] Meenambal M, Pugazhendy K, Vasantharaja C, et al. Ameliorative
property of Delonix elata supplementary feed against cypermethrin in—
duced serum biochemical changes in fresh water fish Cyprinus carpio
(Linn)[J]. Journal of Pharmacy Research,2012,5(5) . 2489-2492.

[12] Mensah P K, Muller W J, Palmer C G. Acute toxicity of Roundup® her—
bicide to three life stages of the freshwater shrimp Caridina nilotica
(Decapoda: Atyidae)[J]. Physics and Chemistry of the Earth, 2011, 36
(14):905-909.

[13] 8 L. GG R ML HLphoot v PR ST ES T A 2EAED]. e 5 - B R
ER L2 R 3, 2008.

HUANG Ting. The toxic effects of cypermethrin and imidacloprid on
Procambarus clarkii|D]. Nanchang : Nanchang University Master The—
sis, 2008.

(14180 f 2% Al WL 3k, 45 BEBUMRR b R BT A e ki A%
J[J]. K724, 2010, 34(1):733-738.

WEI Hua, WU Nan, SHEN Hong, et al. Oxidative stress of deltamethrin
to the liver of crayfish( Procambarus clarkii)[J]. Journal of Fisheries of



696

R Sy et Y 5 2 EF 4

China, 2010, 34(1):733-738.

(15185 A8, XUHAR, W14, 55, 10 Pl 2% o FQ IR B AR A R Ay bk
HEPEN]. A SRR, 2010,5(1):50-56.

XU Yi, LIU Qi—gen, HU Zhong—jun, et al. Acute toxicity of ten pesti—
cides to larval red swamp crayfish Procambarus clarkii[]J]. Asian Jour—
nal of Ecotoxicology, 2010, 5(1):50-56.

[16] RN, FHAE. & DLANER HU By T (L2 7 it ) 2 D R0 7K A= 2
PIBENE Y LA B o4l (A ARFE R, 1997, 18(1):98~
103.

WANG Zhao-hui, YIN Yi-wei. Studies of the toxicity of pyrethroid in—
secticides ( crude product and ccommodity grades )and solvents to
aquatic organisms[J]. Journal of Jinan University (Natural Science ),

1997, 18(1):98-103.

[17] R4, sk . O JR AR AL B ARG 1 2 IR [T]. 7K™ 2431,
2000, 24(3):217-220.

TANG Xue—-xi, ZHANG Pei—yu. Effects of anthracene on activity of su-
peroxide dismutase in Sebastodes fuscescens[]). Journal of Fisheries of
China, 2000, 24(3) :217-220.

[18] Beaumont A R, Newman P B. Low levels of tributylt in renduce growth
of marine microalgae[J]. Marine Pollution Bulletin, 1986, 17(10): 457-
461.

[19] Deng Z Q, Lin Z ¥, Zou X M, et al. Model of hormesis and its toxicity
mechanism based on quorum sensing: A case study on the toxicity of
sulfonamides to photobacterium phosphoreum[J]. Environmental Sci—

ence & Technology, 2012, 46(6):7746-7754.



