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Bioaccumulation of Cypermethrin in Kidney and Intestine of Carp Through Food Chain

ZHANG Wen-ya, ZHANG Ying-mei

(School of Life Science, Lanzhou University, Lanzhou 730000, China )

Abstract ; Cypermethrin, which is frequently used in agricultural practice as an important pesticide, was used in this paper to detect the con—
centration of bio—pollutants in kidney and intestine of carp Cyprinus carpio entered through the food chain (cabbage—Tenebrio molitor larva—
carp). Cabbage plants were spread with cypermethrin to create a gradient of cypermethrin residue value of 0, 2.00 mg-kg™ and 10.00 mg-kg™.
The values of cypermethrin in the larvae of T. molitor as well as in the organs of carps were determined by HPLC. The tissue structures of kid—
ney and intestine of carps were observed for any abnormalities. The results indicated that there was a positive correlation between cyperme—
thrin accumulation values and the residue values. The concentration of cypermethrin in the larvae and in the organs of carps went up as time
extends. The concentration of cypermethrin in the intestine was higher than that in the kidney. The appetite and activity of the larvae and the
fishes were also appeared to be affected. Cypermethrin was toxic to larvae and caused high mortality in the treated larvae. Further more, the
structures of kidney and intestine were appeared to be affected by cypermethrin with the increase of treatment time and dose. Therefore, cau—
tion should be taken when use cypermethrin because of its effect on organism, human health and ecological balance.

Keywords: cypermethrin; food chain; Cyprinus carpio; bioaccumulation

TUARR HUAG IR A 25 2 20 {48 80 AR AT [
(T — A AR R, BT R S5k R R
M ZARGRER AR, B2 TAOL A, R Rl ALY
PR BB A T 40 Sdh Bl ettt B o s 6 1

Wo#s H 1 :2008-12-08

EETE : [ A AR L5 (30770390)

PEE R A : K SCHE(1984—) o W90 A, B F- NGRS A )2
Ji WL

BIFEE KU E-mail : ymzhang@lzu.edu.cn

i 199", R 2y B LS E AR AR Y
K3, (AN (0 Ak A sh I R AR e o X Ll
FHANY B2 B W iE A KIS % K AR AR 2 oK™= 57
B v AR K fa 2,

A2 NE (cypermethrin ) XFRMAR O K E T, &
P55 M2 TR 2 A 2 v J B ) — ) R R ] H
YERFE R X FHiAE R B8 S 2R R 1 2%
FFE MIA RIFHBIEROR , BRSO 1%L
Gl . FEMb A =T, 2 TS BRI



5 28 5 8 1] AR

Bo¥ ¥ 1641

AEEY.

UTARR A7 SR A R s 2 BV E A i
18, AN SRR X B A W R A RO, R I
B WY ARk S B R (0.002 mg - L) BT AT 52 350R
Mg AR, W LI 10 pmol - L7 RV 8 25 AR S
Fl A BRI, A, AU I TSR SD R
JEF L B A6 AN [ R B2 4 B A AR 3 AR R
LA 5 e D) RE R AT, 30 m (/)N B B2 P AE Ik e €
B A ] AN, (HAT GRS R i i )
A8 B AR T i oA Tl o AR E i A S 56

RAE B A% o o e v 9 A 0 o AR IO a1 (R 2 21

BRI, BB A 2 e 7 kA
et A2

1 #R57FE

L1 iRBeRAY
111 R4

I BT i R4 ( Cyprinus carpio )T H =2 M 1T
IR MEK R T S, TR TR (302.57+12.63)g, FH 1A
$£:(19.20£1.37 )em, A A EREPNYIFE 7 d 547
RS, Fr KBRS 24 h 32k, 7K (18+1)°C, DL
AR, R A SRR R A H B HOK 1R,
U 172 1K

TR0 FH B Ry He 4y R ) 22 T AR 1 £
N3, DAER B A s 3%
1.1.2 {5524 5%

A 2 1o K SR A A TR (4.5% E.C )W [ TR T B
AR

SUE BTSRRI (100 mg- L) fr A S R4 {54
BHIF W T2 HE(GSB G2033-92),

TR PR A ok | PP ) A At

I A0SR BSR4 B e it
TRMEE Ry A
1.1.3 EsmAt e 404

K F H A SHIMADZU, LC-8A 78 &5 30 A (%
X, a3k SHIMADZU, VP-ODS(4.6 mmx250 mm ), i3]
FHR F 7K =85+15, Jitik 1 mL-min™", #H3 0 = i, A6
WK 254 nm, R 20 pl.
1.2 FiE5FR
1.2.1 Yeaghbsg

1.2.1.1 By

AR5 FE SR iE GB 2763—2005 £ ih R A 24 Fir K
B B PRt R R I3 S A 2 S 4 i e Rk B

2.00 mg- kg™ 1 AR B G B SR AR 2GR AN A4
10.00 mg-kg™, B 2 2.00 mg-kg™, YeigEIrEinT

TERR AR (10.00+0.02 ) g 40 58T i it 2 7
#=H.

FHMAFEAR IR B 112 pL SRS TR A 2 i 2 2 50
mL 5N, 2RI K E 255, B5IBE 1.00 mL 7
FEZE 10.00 g Seit e, AR 25 5 F e vk i &
10.00 mg- kg™ [H3Z,

FHIMEEAR I 45 WL SURAE R 2 2 100 mL 25
O, INZEIRKE A G 4 A5IBEHR 1.00 mL 7 B
% 10.00 g 3w, AR 25 AR A ER SR A i 2.00
mg-ke™ I,
1.2.1.2 by R4l s

A B gkt ey RN R, A R R
FREOH A R RRAR T, B H R T g i L
X, DABAOREOR A B B . b BER [R] 3L} 21
d, BRI 3 AN, 512 O IR DL i
B,

A Bk B4 A (181 CHE FaAfE L H 1
Fro B5dHFE 1R,
1.2.1.3 fififh Yugg

HEfG FEAL N 5 41, A 9 B, 3 N EE L i
PN

For 425 1, R LLES (4L B0 Ry Rl

Fa 2 MEDIYLFEAL PR 21 d 19 A ZH4h L, ISR 10
d JE T E 25

Fo 20 MDY TR EE 21 d 19 A 145 H, 235 20
d JE TR 25

Fo 2H MEDI Qe R AT 21 d /19 B 204 H, MEZE 10
d JE i T)a 25

Fi 2. M2 DL YL A0 FE 21 d 9 B ZH 40, M35 20
d R T 25

H LIS 1 Uk, AR, 040 O e #
oy A4y Hu g A F A A PR
1.2.2 AR A S R

XPYLEE 7.14.21 d W EOR) B4y R 25 2 e
JE /N A 2 A T SR A TR Y S S R o FRIBCGE By
1 4y s fi £ 2H 27(2.00+0.02) g, AE AR L A 2
mL A7 E L2 mL ZE 18K, BIFEE 28 R BE , 0 2 IR A
VEEAREL, 2727 5 000 remin™ B0 5 min, FIERERS
FEOE TR TG I HE R E | mL, K5
4 CY¥ A FH o H HPLC 838 kM (bRt it 2 77 2 -
y=14 475x+2 186.6, R*=0.999 )5 2 ity Hh AU 45 T8 7%



1642 G SORE RS « S A I 8 £ W) R £ B JUE A/ I v 4 A M AR Rk

2009 4F 8 H

i, B 3 AT
1.2.3 LAY R

Ay BIXFALFE 10 d 120 d AR /N K BT
AU AL 3R, SR Zenker [ 78 W , 4% FLT A
WY F HE XF 4% Fors SRR L Foy WIER YR E 10 mg-
kg™, & AERTTE] 10 dsFo: FIRHEE 10 mg-ke™', & 4R
6] 20 d; Fyy: HIIAMESE 2 mg-kg™, B ARME] 10 d;Fy:
WILEHREE 2 mg-kg™, B AET(A] 20 d,
1.3 #iE4bIE

Jir s 5CH 1 Ak B K e vt 3 B ok H SPSS(Version
13.0) 34} Excel2003 58 1, 45 5 LISF- Y+ bR ifE 22
IEARR

B HL 4 RO S TR 1) & 4 R B BCF1 =5}
Ha gy A P S A TR T R e B S R A TR T

i} 0 45 2 B Th S U TR Y 5 A R 8L BCF2=fifi iy
AFNE BT PN U3 B oA B /%o 107 340t 4l b A Py U
AR

2 ERESH

21 SEHENEMRARREENEE

RgGr, ALFRZH O A A B BRI, R
AR LR 78085 fHE, ™5 N S 7e R
[ENFET . 2l SR AR HHE MY 52, S Rkl
BRI, T i ) 2 AR B ) 5 2 ILRE | 340
AR, SR AS SR AR, AR TR, R
SR A AR IR R SR AR rh s e T B4
ER AL FRZH A A BT T R A, 28l d
I EIG, Sk AR IA JC I

TG (], 45 Ak 3L SR £ I 00 1L 4, e e
FREOIR I B G-, (L 7o e B8 Ak 2 4060 £ S 00 11 3% 3 ot e
%
22 SEHENEYESE

Bl SR A TR A AR, O FRL &)y AR P S 46 T
W ST R G IR, 525 A g, 22 5k
F(P<0.01) MR L (B 4H) & 45 R BUE & 3 Tk
FEA (A ) (P<0.05)(F 1), B L d Ak N &5 4
Tl 1) e A 5 YL B A 1R AH DG (r=0.888, P<0.01) . 44
BRI, SRR (A 414 R AE B &, HAtT
i, N BE SR 2GR B BEE R A 5 Ju A IRk
JEE2H (B 2H ) %)y i B 254 75 o 18] F0 2EE K 4 Py 4 5038 g
ARV A TR Ok H 4l H AR O A T o ELA ) Bk
P8, I HAGR S rh 0k du gy AR 2 Uik 1 d J5 A4
TR E IR, FrAERT LR & 4 R 8 &

x| EMRYAXNIEFEERERZH(BCF)

Table 1 Bioconcentration factor of cypermethrin in

T. molitor larvae (BCF1)
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215 o
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10 2.83+0.23a  9.16+0.41a 10.42+0.43a
B 2 40.75+1.42ab 56.19+1.97ab 41.79+1.25ab

CT 0 ND ND ND

TE :ND 278 KA 1 0 R 25 (A4 (CT) 5 HABLH A LLE , 2% 50
W3 (P<0.01);b R B 45 A A LA, 2257 834 (P<0.05), FA.

Note: ND=not detectable ; a shows extremely significant difference that

CT group compared with A or B group (P<0.01); b shows significant differ—

ence that A group compared with B group (P<0.05). The same as follows.
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Table 2 Bioconcentration factor of cypermethrin in

C. carpio organs (BCF2)
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Fy 17} 2.89+0.33a 2.97+0.27a
=4 0.64+0.09a 3.74£0.25a
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Figure 1 Transection view of small intestine of C. carpio 400x
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Figure 2 Structure of kidney of C. carpio 400x
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