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ug/kg , (58.33%) AFB,
2 000 pg/kg (T-AOC) (P<0.05), 1 600
ng/kg S (GST) ATP (SOD)
, GST (P<0.05)
, AFB, , AFB, ,
AFB,; , 2 000 pg/kg AFB, (95.49 ng/kg),
AFB,
; By, ;
:S917; S 963.14 A
( ) ,

> B

s El-Banna

0.1 mg AFB,/kg 10
s tk-ur , 0.2 mg AFB,/kg
, B, B, G G4 16.7% Cagauan D! 5.00
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, AFB, 1 641 pg/kg (0.3%0.02) g
AFB, , ,
24 h AFB, 1
140 1.0mg/L, 1.2
AFB,; 100.5 AFB, Sigma
0.5~1.0 11.5 1.0~1.3 0.18 mg/ke, | |
; AFB, , AFB, 0 400 800
; AFB, 1200 1600 2000 pg/kg, 1.5 mm
400~2 000 pg/kg, 0 pg/kg AFB, ’ 60 C ’ Ah 20 C

i

40 cm><50 cm><60 cm,

, AFB, ’ 30 6 ,
: AFBI 3 18, 30
6%~7% ,
7:00 12:00 17:00 ,
1 1/3, , )
1.1 ) )
(Litopanaeus vannamei) pH
, (28.5%1.0) C, (10.79=%0.4) mg/L,
, 1.5 cm, pH 8.0~8.5, (0.5%0.1) mg/L
F1 ZIREBEAREFEK
Tab.1 Formulation and composition of experimental diets %
raw materials content proximate analysis content
casein 37.0 moisture 9.70
gelatin 9.2 crude protein 43.77
cellulose 20.7 crude lipid 6.33
others 33.1 total carbohydrate 7.38
crude ash 8.50
: 20%, 3.5%, 3.5%, 0.5%, 0.5%, 2.0%,
(50%) 0.5%, Ve 0.5%, 0.1%, CMC 2.0%

Notes: Others include corn starch 20%, fish oil 3.5%, corn oil 3.5%, soybean lecithin 0.5%, mineral mixture 0.5%, vitamin mixture 2.0%,
choline(50%) 0.5%, ascorbic phosphate ester 0.5%, betaine 0.1%, CMC 2.0%.

1.3 ( ),

, H.E [10] AFB,

AOAC 18] (ELISA)

, 24h 5,
, 105 1.4
4 + (mean==SE)

105 = , Duncan

- R P<0.05,
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SPSS 13.0 (P<0.05)( 2)
6 >
2
(P<0.05)
2.1 AFB, AFB, ,
, 5 6
3, 4 6 (P<0.05) 4 6
8 >
F 2 AFB; X MLYEITURAE K R ALK E FF X 4 LH R RS 520
Tab. 2 Growth performance and body composition of L. vannamei fed with aflatoxin B, %
AFB, /ug
group aflatoxin B, survival rate weight gain crude lipid crude protein hepatopancrease ratio

1 0 75.0040.96°  450.62-+4.78% 4394037 96.98=1.11 4.3740.04°

2 400 70.8323.37° 393.68%18.16" 4.1920.29° 97.61%0.76 5.2240.05°

3 800 75.9941.53° 334.0749.06™ 4.3240.05° 95.0240.79 5.00=40.33"

4 1200 702743.70°  304.671.27° 4.6140.11° 97.2740.55 4.6940.05"

5 1600 75.0040.96" 350.078.75" 5.7740.34° 95.1040.89 4.62220.02"

6 2000 58.3320.96" 496.02450.17¢ 5.7240.29° 97.41%0.39 4.5540.05"
(n=3); (P<0.05); =(W—=Wo) Wo><100%:

= / ><100%; = ><100%:; W, N/

Notes: Values are means=#SE (n=3); Means with different superscript in each line are significant different (P<0.05); Weight gain=
(W=W,)/Wy><100%; Survival rate = final shrimp/initial shrimp><100%; Hepatosomatic index (HSI) = liver weight/ body weight><100%;
W, is initial average wet weight, ¥, is final average wet weight.

R 3 AFB, X FLAGEIT AN G E # aE RS B2 0

Tab.3 Immune function of L. vannamei fed with aflatoxin B,

group
1 2 3 4 5 6
hepatopancreas biochemical indicators
/(U/mg prot) T-AOC 12.25%0.61° 7.802:0.75" 6.802:0.29" 6912077  6.812%0.56"  4.1920.74"
S /(U/mgprot) GST ~ 50.412£1.20°  47.6020.82°  41.4920.76"  42380.89°  33.48+0.88"  47.11%0.32°
ATP  /(U/mg prot) ATPase 15.9940.30°  12.40=%0.07° 11.7620.08°  10.24=20.05°  82940.04"  12.51=20.14°
(U/mg prot) SOD 62.981.06°  56.85%1.28° 56.01==1.13° 4506117  38.38%0.76"  41.93240.92°
haemolymph biochemical indicators
S /(U/mL) GST 16.162£0.92"  20.69%2.212"  19.9720.31"  20.5542.57 26914085  22.7620.25™
/(U/mL) SOD 53.57240.83%  53.74=0.57" 52.53240.87"  3946£047° 22.89%1.46" 33.02+1.34°
(n=3) (P<0.05) 1U=1

Notes: Values are means==SE (n=3). Means with different superscript in each row are significant different (P<0.05).1U=1 enzyme activity unit.

2.2 AFB, ,
AFB, ,
3, 2 5 S ( 1, 6 AFB,
(GST) ATP (SOD) (P<0.05)
(P<0.05) 6 AFB,

(T-AOC) 2.3 AFB,

, AFB, AFB, ,
, GST  SOD , 56
(P<0.05), GST , SOD : 3
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Ostrowski-Meissner !
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Fig. 1 Residues in hepatopancreas and muscle of L.
vannamei fed with aflatoxin B, ) >
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, AFB,
, AFB,

SOD ,
534 Shadl

Munoz [13]

T-AOC
Bintvihok ¥
, 10d 20 ug’kg  AFB,

5 64

2 AR AFB, X LR ERATRR AR B M4 H RO 2 AFB,

Fig.2 Hepatopancreas 11}1crostructure of L. vannamei , 2 000 pg/ke AFB,
fed with AFB,
x100 4 >

5 , 6
Digestive gland of shrimp biopsies x100. The arrow of the fourth group
indicate esophagus, the fifth group arrows indicate vacuoles cells, and
the sixth group arrows indicate atrophy of hepatopancreas cell. AFB,
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Toxic effects of aflatoxin B, on growth performance, biochemical and
hepatopancreas microstructure of Litopanaeus vannamei

WANG Jing, GUO Ran’, SU Li, XIA Hui, CUI Min
(Ocean College, Agricultural University of Hebei, Qinhuangdao 066003, China)

Abstract: The toxic effects of aflatoxin B; (AFB) on Litopanaeus vannamei were examined in terms of
growth indices, body composition, hepatopancreas microstructure and biochemical indexes of haemolymph
and hepatopancreas. Six isonitrogenous purified diets were fed to shrimp [initial mean weight (0.3£0.02) g]
for 8 weeks in triplicate tanks connected to recirculating system. Diets contained different levels of AFB;
(0, 400, 800, 1 200, 1 600, 2 000 ng/kg). Crude protein of whole shrimp had no significant differences (P >
0.05). Body lipid tended to be higher within shrimp fed diets with higher AFB; level (1 600 and 2 000
ng/kg). The lowest weight gain (304.67%) was found in shrimp fed with 1 200 pug/kg diet. However the
shrimp fed with 2 000 pg AFB,/kg got the lowest survival rate (58.33%) and the highest weight gain.
Enzyme activities generally indicated a downward trend. Total antioxidant capacity of hepatopancreas
decreased significantly (P<0.05) in 2 000 pg/kg diet. The activity of GST, Na', K'-ATPase and SOD in
hepatopancreas reached minimum in shrimp fed with 1 600 pg/kg AFB, diet, but GST of haemolymph was
significantly higher than others (P<0.05). Histological study on shrimp fed more AFB; exhibited
histological changes. Besides, higher AFB; residues in hepatopancreas were observed in shrimp fed with
higher level AFB;. The most AFB; residues in hepatopancreas were detected at 95.49 pg/kg in shrimp fed

with 2 000 pg/kg. However, no AFB, residue in muscle was detected in all groups.
Key words: Litopanaeus vannamei; aflatoxin By; biochemical; hepatopancreas microstructure
Corresponding author: GUO Ran. E-mail: toguoran@163.com
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