F2HESH KEZERSE Vol.2,No. 5
20094 9AH Journal of Hydroecology Sep. , 2009

HOAMBENMEESERSILEAR/NITARK
RIE, RloF,E #%, HDE
(BRA%ESHERARR, K SN 510632)

R A IAT R R MR AR AL, 3 ELREE 15 R v BE B AL TR AR O, B b R R R A 0T R 1R
Jotmic, LM R AT H . AALER NG ER R D @ (Danio rerio) FIXFR R TR A RIRB U
BE 1 B 8% ( Hypophthalmichthys molitrix) fE A8/ E£ 4y , B0 HAT o Rtk (R i B BE R 3R (MC) FIFLE AR (MG) B
RpBL. GRFW, HDAMEER 2 ng/L MC B T REIBERAT B, TS pe/L B MC BET , HIAE
BRHRTE 10 min J5 FBHHBETE 40 min J5 B E 0T SRR IR 515 30 B 7E 40 min J5 B3 1T #%;0.5
mg/L MG AbH T, PSR ML B AT 4L, EEE R AR 5 3h B9 7E 35 min J5 B &M T

KB HBEEER ILEAS;TDMA,; 85,17 WM
HE 45 #E Q503 XHRFRRERS A

T8 % ¥ % R (microcystin, MC) I f. 48 f1 &%
(malachite green, MG) 2 H BI Kkt B Z W H 5 FE
R MC I ZRET 8K, T MG 2K ™5
HERERK Y, MC ™ BRI EER, NMEE
( Microcystis sp. ) i JJE % ( Anabaena sp. ) \BR#E ( Os-
cillatoria sp. BY, Planktothriz sp. ) . 7 ¥k 3 ( Nostoc
sp. ) 0 Bl ( Anabaenopsis sp. ) LA B it 4= B9 305 B
( Hapalosiphon sp. ) ( Geoffrey,2000; Wayne et al,
2001) , MC {ERIREEE'E 9 FFRE, WT 5 KA A=
JFREIRFE (Solter et al,1998) , LTI 7E7K 4= S¥ A Y
B WA MC B G B POK AN, w3
NSt B e B , o R O R R M R B =
RIRBYOA N 5K 3ZE MC {554F 5% ( Yoshio,
1996)

MG Sy R BOLERS Rk, B T /KM,
KEBEESRE, TERE. WA, R AR+
PIEMOEGERN—K, BT =P kg, A%
FREE P — A T BTG /KBRS 8  DA J 3 AR iR
Fo. ERHFZHAERE,MC KRR Y LA
LEAZ(IMG) AN AR BHRBIAER, K
W =R e IE R A R HREB . =
B FERIVEA (Hajee, 1997 ) 5 iE4F K, 14 £ B 5B

Hc 7% F 9 :2009 - 03 - 23

E ST H . EZAHLH 863 W H (2007AA097437) ; EZ A RFH
2 o0 H (30670367) ; [~ ZR A5 RHHH 219 H (2007B020701002;
2005B20301005) ; R4 BRI ¥ 435 H (031886)

JEIRAEE B0 F . E - mail ; thangd@ jnu. edu. cn

ERE B, 1981 4, B, JRA, 8L, FENEA
RIFHNEHEF, E - mail; chan714@ 126. com

XEHS 11674 —3075(2009)05 — 0036 —05

B H T k=R Y. Bl T MG BF K2
RAMRER B Hrag , 7E/K 7= FR B 3R S L B 1%
O, X 7K A2 Bl A B 4 RS R AR K B . 7K
AT R AL R XK A E F N R F
VE FR i) —Fbiml i ( Scherer, 1992 ; Tembrock ,1992 ) ; 3
HEEE TS B ERAF, BT8R WA A E
(Paul & Simonin, 1996 ; Campbell et al,2002), H
M KAEEYIAT AN TIRBOER B RFRE
RIFRHEAER . B (Danio rerio) B —F# WL
BRI K A, DN AR B R R E
BHGE, REHE LR ST ALK 3Y; 8
( Hypophthalmichthys molitrixz ) 7£ it 5 4 [t K 7= 4 72
B EEE, EABNEEEAE, FTERER T
Y R sV B 45 (Xie, 1999) , 3T T Bk 4
ARRIEREIRE (HF,2006) . FEAER KA
YR B R P YRR SR E
HIZEAL b, XHEYAT R Z PR E R PR
o B, AT A Y 3 D R BETT O R
HIBSE , AR AT A I ST R A R 3R 3R MR b 45
75 R BERHE R o

1 #B5FZE

1.1 6

RO MEEE T N AL S & i 4,
ATHIzED 1 4B EREBBO AR 12 h B
12 h; JI4LA], R R 1 9: 00K k= 6: 00 #&MRA
Tk, B RERENAER 3% 4, ZREEH
UL LTERR KB ARFFFE (25 £1)C, pH HRER
7.0, FEKNBIARK, PRI LK E AR



2009 424 5

BERE, RLaMENHRESRSALERNTNRE 37

3~4 cm,
1.2 SCEeEH

Sk A B E R (MC-LR) )\ ALEXIS 4]
(USA) 3K, FLEAZMN MAZEERT WK,
1.3 f7A%H

SEISHETRFR N 20 em x 20 em x 20 cm, SE4G
BRI 4 cm, LABG LB AR A A0 T TR
z, 2 B Finger & Bulak (1989) B &, fTPU)H F 2
T, 7R EL 0.5 cm x 0.5 cm BJ5#% , X
AT ENL

TR HEYR 2 H BEATL B 58 | TO o R
s, BB 1 B, EE KR RE LR E,
J T S5 TR 2 7% A R 55 — L VB K, A
R, 8 S min HREHICH 1 KT RER, TR
B4 1 min, 21 h 55, LOAE ST R4, A5
A — BB 7% M SRR BC i 1 O MR o, 10 3R i
Z| 5o mt )53 AR , LA ; 525
JE B SRR B, 10 Rl Tk A 4 B BB
1148 r. FeshBE RS M € LA £ 58 1 fTRIE 5 )/
TREOT R A KRR, Tk B AR ShEE B BR
DAISE BRI . BN EEERIA 2 MK
FiA 1R, F—8K. A~k ER 20 Bf,
BREM1 K.
1.4 HiEaE

HHSESR 11. 0 X FERHET mEHRBT
¥dE, (A SPSS 13.0 HATHHESIT AL, B
AEELE 53 IRA R 2 5 R R R 7 2 0 AT 4
THAL B, AR I B Levene 135 ; B R AL B A
of HR 25 P4 2% i I s OB SR A S-N-K Ik 46 1 S W]
HE M, BEHKFH P <0.05,

2 HRESH

RHARET 0.2 pg/L MC-LR 1, Lig 2
AR Sk AN T3 R A LR EHE R,
T SR AR ZRAXAE 30,35.50.,55 min J5, % 3l &
7E 20 .55 min A FELEH I AL _EA BE T R
1.8 2) B E « FR N R B RIR A SX R AH
BT AR B E 2R (P <0.05), f#H S-N-
K 3tk 5 A MEEE RAOHEHS S RAANS
I B s B R 2 B TR — ik (P=0.05) .

BB T 0.5 pg/L MC-LR 1, BRI
£ 10 min J5 FEIEEFE 40 min J5, SXH AL
A BENET R, TSR AR 5 78 shsl B #57E 40

min J5H BE W THE(E 3.8 4) , I/ S-N-K ki
B, R MR KA B 53 R 4 H 9 & E)
H%IE R TR — 8k (P=0.05),

ROERET 0.5 mg/L MG F, LR R ERH
FRFNRS B BRSNS T B LR T 2 5, i 5
BEFRSH N EERLE 35 min JFHBEE TR
(E5.F6), i S-NK ik, B aMgER
ALFREH 55300 2 2H A T B B 2 B T (R — %
& (P=0.05),

180r - 02 wg/LMC -m¥K

2 N2/ » min”'
Tail beat frequency

2R SK  min”
Tail beat frequency

10 200 30 40 50 60
W [A)/min
Time
B1 O (A)FE(B)#E0.2 pg/L MC-LR
5RO THEREE
Fig.1 Tail beat frequency of zebrafish(A) and
silver carp(B) when exposed to 0.2 pg/L

MC-LR and water
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Fig.2 Swimming velocity of zebrafish(A) and
silver carp(B) when exposed to 0.2 pg/L
MC-LR and watersignificant
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Fig.4 Swimming velocity of zebrafish(A) and
silver carp(B) when exposed to 0.5 pg/L
MC-LR and water
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Fig.5 Tail beat frequency of zebrafish(A) and silver
carp(B) when exposed to 0.5 mg/L MG and water
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Fig.6 Swimming velocity of zebrafish( A) and silver
carp(B) when exposed to 0.5 mg/L MG and water
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Behavior Response of Zebrafish, Danio rerio and Silver carp,
Hypophthalmichthys molitrix to Microcystins and Malachite Green

CHENG Wei-xuan, LIANG Xu-fang, WANG Lin, LIN Xiao-tao

( College of Life Science and Technology, Jinan University, Guangzhou 510632, China)

Abstract: Behavior index of fish accurately reflected the alteration of environment. In addition, it could monitor
the existence of contamination and followed the conceniration change of contamination, so it was feasible to use the
sensitive fish to monitor the environment. This study used Danio rerio ,which was a sensitive fish to environmental
toxin and Hypophthalmichthys molitrixz , which had strong absorbability to environmental toxin to be the eucoen,and
behavior index of these two fishes was used to monitor the existence of microcystins ( MC) and malachite green
(MG). The resulis showed that, when exposed to 2 wg/L MC-LR, no significant behavior response of Danio rerio
and Hypophthalmichthys molitrix were observed. When exposed to 5 pg/L MC-LR, tail beat frequency of Danio re-
rio and Hypophthalmichthys molitrix decreased significantly after 10 min and 40 min ,respectively. Swimming veloci-
ty of Danio rerio and Hypophthalmichthys molitrix both decreased significantly after 40 min. When exposed to 0.5
mg/L MG, no significant behavior response of Danio rerio was observed , whereas tail beat frequency and swimming

velocity of Hypophthalmichthys molitrix decreased significantly after 35 min.
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