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65.4% 68.2%: M HL5 5 & R A FER Mok AR, 7 FTE T Bryp 8845 30N 26, AT N AN 284 BUB FE I R . BRIk, 758

KM BB AKER LT R EM. [T EAK~E%,2007,14 6 :969 —973]

SRR - AR AN AT ARG AP MRS R R E
M E 48511005 - 8737 — 2007)06 — 0969 — 05

HESES:X171.5 CERRIRE: A
BT A T & KT E R KK
w0 B R A0 K P R0 T W R R
B B AL 4y, T RO 4 R, it g
KA RIEFEK B RE LB, AHMEEAER
FE G KA, ANB 235 GK PR B, it B ™ B 5
FAK . BT KI5 B R o) i L
RIE KRR A B B B R, IR e R
peALAN
IRZPRMK BB r 8, W W& 3
&M B % Microcystin MC). HEITCH KEXT
MC X #1287 5 B & 1 SCRRIROE , 40 MC AL 2 AT L
SEARMVE VB IRE R HRE . R
REEP AT, ik — 0 3R L —RIIT
AR, BARZR I i A S, R A AR 5, e AR
B EBERD, W BhiB g7, WA B AR SR K Y
M ST, R ST R A A ot 5 £ 2 KOR
T AT O P R B D A R, U R b s e
TR T B e R 95 1 9 4k R A, Bury %571 Zhao
e BISERE 5T T AR R R N 7 1 B T AT 8% (O
corhynchus mykiss) VK8 (Carassius auratus gibelio)

FER R, XE 4 D 1k i R LG T B e B 5 R

Yois B #1:2006 - 11 - 23: 12T B £1:2007 - 06 - 25.

A 28V L B S AR DS M RO . AN ST LAVR K
FE SRR B (Carassius auratus) W3 H 5 R F K
e T T R B S IR A A 2R AR K L T A 1 Y S )
MEFRRBENR, § RN T MEEN AR E
FHERR YL S % Bk,

1 MR5I%

1.1 ##

LIS FARSNEY B BB KR FRE Y, K EA 6
~7 g» EFEI T 5| A K B 1A R K YR F T iR
A5, i DA R B it B AR /D 57 W8 8 5 w5 TRDEL R A
TN R . S5 AR e (BEEERO X
B B A T B
1.2 XB¥H%

1.2.1 K TEEAHEBEAKEHE 100 cm X 60 cm
X 70 cm) WHEAT , HREIHE [A] 5 56 78 B K FE N 9
1 B JE1EE 14 R)JEE 60 B E G AL 6
AN IKIERETTF AR IER SR8, [ 46 10 & 3 M EEEKIE
FEA 3 AL PAT 4L, B R It 3 45 B ZE 5 (400
X BB TREE) REBRMBNLRKEHEN,
IKBRAE N TR B T — R4 RRAE 1} 107 ~3 X 1074

E2WE: RAERWEHFETE 05-08-24); FEKSRI L ARIOKAES 5@ RFEE 5 PR E I 5 1R,
{EZ RN B 1972 -0, 5, 4, BUATA &, AN EFRE LS TR . E-mail: yaoyh123@gmail. com

BIAEE : 1 SO . E-mail: whhe@shfu. edu. cn

PDF SCfHffiH] "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

970

B OE KR

#14%

Lo Fioh 3 A BRI KIEFEAE A AT X 4L O
TfT5E28) . B RBEHRAE 2 K 9:00517:00
F 1O BME, R 21:00 A EEKERBGIFE
W21 /5 BRARK. FKGEHREESITE QS +
D CHARA. ERXRFRERAIN 42 d, A iwd Rk E
52T 8 A P R ), E 55 S 56 TR 3 P o R iR
R ERATIE, EAERKLREREEST 1R R)E
PR EE FFBURE, S0 HA [0 55 035 R R AR RIS T L%

Az BE B i b A 38 E R TR A U R

WER = [CFHLERME—THYHRED /T
BIWIUEEE 1% 100%
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2.1 WEEXREE K FE LSRR S

TR AE KM NE 1 Fix, 21 42
d A, AR AR K R B KRR iR N e S 3
ER) S T 5 3 RN 38.60% » 1 AT T RE AL
S E RN 87.70% , Zt o MR B, SEEG 4L AP
TR EREREEER (P<0.0D.
BTEN R EE N ERILE 1. B
R VI 0 o B T A AR ) A R R A B MR B
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TNk 22 8 20 10 R 80 i P PR AOY 2R 1 TR PR D i P
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Tab.1 Effects of toxic microcystis on the growth of Carassius auratus 42 &

451 VIR E /g EARIKIRE /g WEE /%

Group Initial BW(X +SD)  Final BW (X = SDY Weight gain rate
5:9%°F4T 41 1 Experimental group 1 7.00+0.54 9.40+0.57 34.20
5:9%°F4T 41 2 Experimental group 2 6.53+0.62 9.52+0.95 45.70
5:9%°F4T 41 3 Experimental group 3 6.80+0.53 9.40+1.01 38.20
SEH4H 273 Mean of Experiment groups 6.781+0.58 9.40+0.92 38.60
Xt BEFAT 2 1 Control group 1 6.65%0.56 12.46£0.73 87.30
Xt AT 28 2 Control group 2 6.69+0.61 12.76 £0.66 90.70
Xt #4724 3 Control group 3 6.93£0.70 12.84+£0.84 85.30
X H 25 2 45 Mean of control groups 6.76£0.62 12.69+0.75 87.70

T I IR IR ST B R, X IR R IR e B 3

Note: Toxic Microcystis had been introduced in the experimental groups and no toxic microcystis in the control groups.
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Fig.1 The effects of toxic Microcystis on activities of digestive enzymes in the intestine and hepatopancreas of

Carassius auratus

Note: The value of activities of protease or amylase in hepatopancreas showed in this figure is ten times of the actual value.
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Fig.2 Microcystin concentrations in microcystis cells
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Fig.3 Microcystin concentrations in water samples
and tissues of Carassius auratus

* : The unit of microcystin concentration in muscle and liver of
Carassius auratus is pg /g dry weights the unit of microcystin

concentration in water samples is pg /L.
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Effects of toxic microcystis on the growth, activities of digestive enzymes and ac-

cumulation of microcystin in Carassius auratus

YAO Yan-hong"?, YU Lai-ning*s HE Wen-hui*; LI Gu!, LUO Xiao-song

(1. Yangtze River Fisheries Research Institute; Chinese Academy of Fishery Sciences, Jingzhou 434000, China; 2.College of Fishery:
Huazhong Agriculture University: Wuhan 430070: China: 3.School of Medicine and Life Science: Jianghan University, Wuhan
430056, China; 4.College of Aqua-Life Sciences and Technology> Shanghai Fisheries University: Shanghai 200090, China’

Abstract: Two groups of aquaculture system were designed to evaluate the toxic effect of Carassius aura-

tus.One was experimental groups in which the toxic microcystis was introduced and the density of Micro-

cystis was maintained at 1X 107 —3X 107 ind /mL. Another was control group; in which no toxic microcystis
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was introduced. Each group containsed three replicates. Every replicate contained 10 Carassius auratus. The
experiments were conducted in six aquaria. Experiment period was 42 d. The results demonstrated that toxic
microcystis environment had significant suppressive effects on growth (P<0.01) and activities of digestive
enzymes (P<0.05) in Carassius auratus. The growth gain rate of C. auratus of experiment groups was
38.6% > while that of control groups were 87.7% . The activities of protease in the intestine and hepatopan-
creas in experiment groups were 60.6% and 71.3% of those in control; respectively. Meanwhile, the activi-
ties of amylase in the intestine and hepatopancreas of experiment groups were 65.4% and 68.2% of those
in control; respectively. The microcystin could accumulate in Carassius auratus body. The fish act as poten-
tial vectors to transfer the microcystin to people and may be a hazard to people’ s health. So more regard
should be paid to the microcystis bloom in fish aquaculture. [Journal of Fishery Sciences of Chinas 2007, 14
©):969 —973]

Key words: Carassius auratus; microcystis; growths activities of digestive enzyme; microcystin; accumula-
tion
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