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2. S AE R AR Ay SRR AR, WIE EAE 415000
3R E K RPEE AT, Wi KV 410153;
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SALF AR AR AT, LI FMa 210000;

6. I KALARIKF=RHE AR AR, HIdk 20 430090)

WE: N9 %%t FF % Bl(Aflatoxin BI, AFB1) X # & & 4) & £ K. 738 74 16 B KT i
oA Ey e, R e AR E b B & R BI(AFBI1)(0. 50, 100 F 200 pg/kg) #y 4 &
AFBREFAREARWEETER (6000100 g EH a4 B8 A, £REF: O AR
BRI AFBl EF A YN GFEE. ARABTREEKXEZATEREY W, EFRK
EaBERLLERE, WEeE AFBI(100 f1 200 ug/ke) B 3 M 1% 7 8 e H B8 Fo fis iy B 75
B, @QHMEAFBIAmEN LA, FEFAREEAE. AERABETHERTERE. Hw
ZE. REABRFMEEEESCELEAE, HETAREEAHR. SPEHREAMEREET
B, QAFBl AW it AL amEM RN B4 ELE 5 T B4, 100 F2 200
ng/kg AFBl B A bk E B Z 5 T B4, HALZ4MLEEZ7; @AFBL &
fn 4 HFE sod FH BCR B Fil-1p B A Kk B R F F I, 200 pgkg AFBI 4 car
HEARKMEETF IS - 10t kA ELF LA, © BT HAFWE, AFBl £ 5| &£
ARFEB N AEMER. FEARESE. AR ERENTFAEAN ZEAE AL, X
R, EAREZRLET, AR+ AFBl 4 &K T 200 pg/kg F % b & 5 & 4 & 4 K M6,
{E42 % o AFB1=50 pglkg B & % v 3 51 & 4 & 738 09 3 R0k b 8, B 5] AT IE AL
B BOR M ROBL, 3% R T IE o 86 545 o
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k& IR BARE Y, HAT AR 20 2
FhC, Hodh 8 il 75 7 % B1 (Aflatoxin B1, AFB1) £
WK, BURtmE. AR kI AFBL 7E[%
AR BRI E B
Jo 20 A0 A8 ) [R] BP0 SR BRAE K 7= Bl 4 21
AR, TERE 7K 7 S 5 .

JEE SR K = Sy B i a5
(1) 58 3 & HLARAT (8 1 5 A= BRI RE Y G 6 . AFBI
AR A G, RefRtnl B W iE Woor it
ATER RS, EIYSHAATER, oS
£} AFB1-8,9-3 A L ¥ (AFBO), LI #EIE
5 DNA. RNA K& HBRESIE fOn&9, ki
P54 >, A W R W] AFB1 9K 7 3 W) 4%
B, MUSUTTREIFIEA L b, ik
PSR RESE R, 1 O A S i . IR BE
Mz =4, W= S 5 H R (Carassius
auratus gibelio) N A 82 (Anguilla marmorata)'" 1)
W & B, K77 S I AFB1 9 7R 2R 4
AFBUK - T+ =M FH = . Raghavan 481 #F53 & 30
TE 74 32 (Acipenser ruthenus & *A. baeriQ) )t H
ST 40 ng/kg B AFBI 2 i i sy B PE 40 i IR AL
PR RIEAMME . Zeng 1 BESE AL AFB1 2350
FLENE XA (Litopenaeus vannamed) JIFRE A% 77 20 i
Ko 43 0 A M B R, il RS R R AN 25 4 4
AN, AFBI1 b RE G K 7= sh W) S RE# 45, 5%
el HLAA BT SR AL BB 1 S S RE T, JFREAROK 7 3
YIRIPUERE S, WF9E R B3 B E i (Oreochromis
niloticus xO. aureus) TE3% £ AFBI1 fal L5 HLIA G 58
e ST BEARS s FLAN XS R AE B & AFB1 TR G &
SR ISR 3, 1 BT RE sz s R
b8 (Pangasius hypophthalmus)!'™ 76 % & AFB1 J5
N IR %N P o 1 N R X (A R 7 s e
Jio EBAMIE LB, FERLF I 2 000 ngkg
) AFB1 XJ 7K 7™ 3l 4 i 2 fig S e 20 2L 45 44 34 T
e

Hiy, EHNINME AFBL XK= sh¥ ety Y
R E D, A MR RIIRFE K™= S5 AFB1
R B A AR 25 S T JROK M 1 2B X AFBI
(T A2 PR 3V K M S g P10 H G T AFBI
XoF B A0 52 ) (8 AF 5T R DL TR AR HE o PR AR S
o6 LB gt g fa AN 4, RS AL A
TR A I AFB1 X HAE K | i T Ak g T E
UIReMIs2m, BRI AFBI 5| Ak ¥ i fa 4)) fa T
WE D) RESZ A AR B, Ry v R0 £ {7 A AR ALK i
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1 MRS TrE

11 SCEefA

2 [ O R DR T, O — DL £
RN 2R A EE R R, o o B DR Y S A
Tk, FEELAR R AR RIS oL 50, 100, 200
ng/kg 1) AFBL, B il B AN [W] AFB1 A6 3 1) 4 Ff
RN (40.17% H AT, 6.95% A i) 52 5 1
BEE D, BRRERITHES %S H AFBL )t
EES N AFBL W H 3¢ [F Sigma 23 Al o 4R
BHERPR R J5 1 80 H i, 4 BETC J7 2 K o ff Bk

F1 ZHREMIARESRAFER

Tab. 1 Diet formulation and chemical composition
of experiment diets g/kg
TiH s
item content

FEABHERL  ingredients

&S MF)  Peru steam fish meal 360
T soybean meal 284
[k wheat flour 279.6
fail  fish oil 34
TRkl premix 25
AALHET  choline chloride 2
R &85 Ca(H,POy) , 15
Bi& 5  anti-mildew agent 0.3
L&t antioxidant 0.1
&1t total 1 000

EIRE4)>  nutritional composition

HMEA  crude protein 401.7
HEWT  crude lipid 69.5
HZKSy  crude ash 771

e RO AET SE R AL (1%) 60 mg. AUALHH 200 mg.
FNAKGEAE (1%) 50 mg. —/KBRER T 2400 mg.  FLK AR ER#(1%)
65 mg. —I/KBREREE 400 mg. TLKERERH 30 mg. —/KERERER 150
mg. —/KBREEE 2 000 mg. 4E4EZEB, 12 mg. WA 3 645.85 mg.
MR 12 mg. KB, 8 mg. 4E4EHK; 8 mg. 4EAEH B, 0.05 mg.
WLEZ 100 mg. AR 50 mg. ZFE 40 mg. MRS mg. 4EAFKA 25 mg.
EME 0.8 mg. 4EAEED 35 mg. 4EAFKC 100 mg. 4E4FKE 50 mg.
LA 150 mg. /NER 2 434.15 mg

Notes: The premix provided the following per kg diets: KI(1%) 60 mg,
KCl1 200 mg, CoCl,-6H,0(1%) 50 mg, FeSO4-H,0 400 mg, Na,Se
05-5H,0(1%) 65 mg, ZnSO,4-H,0 400 mg, CuSO,4-5H,0 30 mg,
MnSO4-H,0 150 mg, MgSO,4-H,0 2 000 mg, VB, 12 mg, zeolite power
3 645.85 mg, riboflavin 12 mg, VB4 8 mg, VK3 8 mg, VB, 0.05 mg,
inositol 100 mg, niacin acid 50 mg, pantothenic acid 40 mg, folic acid
5 mg, VA 25 mg, biotin 0.8 mg, VD 35 mg, VC 100 mg, VE 50 mg,
ethoxyquin 150 mg, wheat flour 2 434.15 mg
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EAAFIEE, RS FFDRHRRALES K H 2.0 mm
LA I ORI EL , AE B Al KU 5 B F 20 °C ¥
s Hr, AFBI BYER N7 i 4 B A5 e il 9
K, Bk AFB1 5 /0 &1k 5 LR A F ke
T4 BB AL TR B2 S i 3 K 1 4Rk o ek o AR
SERCIE L ) 1 A5 A € vk A I A% 4 A Rk
AFB1 HYSZBRES 50 2.13 . 65.93, 102.93, 193.98
pg/kgo
1.2 AFER

SCH A AR R R R R, SR
L R i NE R R & e < 181 A S 11
Pk HUA% — B B UM, AT IR A M (3.0 mx
1.5 mx1.0 m) 3294k, FIXT IR AR 9I{E 2
DUk 24 h 5, BREEWIGA R 5 R (6.00+0.10) g 1
W 600 B, ML 44, B3 EE, It
12 3558 M (3.0 mx1.5 mx1.0 m), %535 58 ik
TR FiA 50 2 o B DLW A A B Y 3%~
5% FbnifE, HEEME 3K (8:00, 12:00, 18:00), %
3R MBI, A SR IR HFLE 8 JH, FRAH
WY [A] 24 hoAS [R5 4, PR AR RO K, KR
26.0~32.0°C, #FEFE=60mgL, AATES
0.20 mg/L,

13 EKIERENE

S FF Gy B A5 R 0 SR S B L B R A0 RN
AVE B, SN E R A LA B v A 1 4%
Wi KI8hr . FRIELIEER/IE, WA MAE
BEALI 5 R B aif, eI . ma DL I E
JF R &, DA B st AR L . R L
JE W EE

1% 2 (survival rate, SR, %)= N, /Nyx100%

14 8 % (weight gain rate, WGR, %)=(W,~W,)/

W,y x100%
Tkt 224U (feed conversion ratio, FCR)=W; /(W ~
Wo)

7 E A2 K R (specific growth rate, SGR, %/d)=
(InW~InWy) /t x100%

A5 B (condition factor, CF, g/em®)=W/L’x100

JF 1A Lt (hepatosomatic index, HSI, %)= W;/Wx
100%

WEAA Lt (viscerosomatic index, VSI, %)= W,/ Wx
100%
K, NRHEAKREE N, AWIRES; W, R4
KAKTT R (2); Wo NHITRIKRIT & (2); W MERA
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Tk (2); ¢ MMREREL (d); W, MAFIEE (2);
Wy IR (g); WoNRTE (g); LAAK
K (em).
1.4 BAEHCESE N E

F LR ARG, 158 24 h, BFIEM
BEMLEL 5 e it RPN miE, LB
ENEY M EY, KK A,
JEAR T, T80 °C VKAH MARAE . e T, B
AL IR BRER K 1 9F R, JEAY)
KALHN AT IOKIB S . SRR, fE4°CF
3000 r/min B.0> 15 min, B E3EWAAH, F24h N
IATSEEE . AR I (trypsin) . 7 3B JE A B (am-
ylase) FlAg B i (lipase) 1% P4 32 R I BE 50 2 1A 4
TREAF S AT A S A2 o

15 755 (L fan K BT BB 75 14 E

TSI A RS, 158 24 h, WEASFRGE M
AL S R, Sl T HmIKEE S, SR
KA . SRS, S BCRE AN R, SR AR
T, T80 °C vKFHNIRAT o ILIRAE 4 °C T #fELL
&5, 3500 t/min .0 15 min, B3 & F-80°C
UK AR A5 o 90 fA I T 4 BE (glucose, GLU),
SUIREREE (total cholesterol, TC), H M~ (triglycer-
ide, TG). 4 JIHH 7R (total bile acid, TBA), 3 #ifk
% I (aspartate aminotransferase, AST). 4+ N #% %
[ (alanine aminotransferase, ALT) DA J fiF I 48 420tk
Wy 15 4L i (superoxide dismutase, SOD), i & 1k &
fiff (catalase, CAT). N[ (malondiadehyde, MDA),
AST. ALT S5 H JH g aU# AR W) TR 58 BT /Y
R B AT E
1.6 BFAEAYEALRTIRFIHES R

TP NG, 258 24 h, HERAFKH
o AL R 3 R A, i AT R R AR
FH 4% Z R E T2 24 he H LRSI K
THIGEW, B, g Ui HERGEH
FEE, Gea 0 A et R A R A A
WELHT AR AR L 3 kAR L M) fr, ik B TE
R AR AR AR T R AR, HAs
W5 R H Case Viewer & 0¥ RS040 ¥, &5k
Yl e el — LAY, 43 5I7E 100 £5 5 200 £ WL
EE PR 2 50, FEETH IR

1.7 BFREHExEERIEAENHT
BT RE 20 28 F ¥ RNA 42 B 7E 1.5 mL G
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it & H i A 1.0 mL Trizol i 7], H{ 30~50 mg 7
—80 °C VR JFHELH R T Io g & rh, FIARIR A
KAGHATAHR AR SR )s, SRS 5 min,
PR 5t 78 53 240 5 E 2L A O R A T A
200 uL S, TR 15s, FiRAE 2~3 min;
FFER 12000 r/min, 4°C B0 15min; TZH 400 puL
EJZKAEH Y 1.5 mL JGEEE L finA 400 uL
SR, BENES, ZRE 10 min 5, FEMG
12000 1/min, 4°C E.0> 10min; F FiF, A 1.0mL
75% LB, /NOIRG, VRIARDTTE, SRS 12000 1/min,
4°C B0 3min; 5 75% LM, JFEE A,
FET5% O, TR, NI ER;
30 pL DEPC-H,0 & ULiE, T-80 °C A4 H .
cDNA # & & cDNA i & 1 W H
PrimeScript®RT reagent Kit with gDNA Eraser iz 5
& cDNA MG BT P OFF 41 DNA /) FR
F RN, AR ZFE 10 uL(5xgDNA Eraser Buffer
2 uL.,gDNA Eraser 1 pL,% #iz RNA 1 pL, RNase
Freed H,0 6 uL), T 42 °C ¥ H 2 min; @ 5% 3
R, SRR F& 3k 20 plL(5xPrimeScript®Buffer2
4 pL, PrimeSycript®RT Enzyme Mixl 1 pL,RT
Primer Mix 1 L, Jii # 10 pL, RNase Freed H,0
4puL), T 37°CHHE 15 min, F7E 85°C ik
5s Al cDNA A,
FHRAEETPCROVTAR KL wH
IR N 2R (B-actin) . HBE YL ALEE (supe-
roxide dismutase, sod). T % fb A [ (catalase, car).
FH/1Z-1B(interleukin-15, il-18). F/1Z-8(interleukin-
8, il-8). 14+ % -6(interleukin-6, il-6). 14+ % -
10 (interleukin-10, i-10) ZE5| ¥4 W3 2. 514
Wit i NCBI A 8 8 391 0 1) 3 Ky 91

Primer Premier 5 R HHkES 1Y) BigA T A
B 2% F] A AL 51 %) . Real Time PCR 2 B f& & It
12.5puL (SYBR 6L, Forwardprimer0.5 L, Reverse
primer 0.5 pL, cDNA 0.5 pL, RNase Freed H,O
5 L), SEEFPEOGE B RN R T O 95 °C T P
30s, 95°CAETE S5s, 55°Ci k 25s, 72 °C 4k
it 15s, 3L 40 MG, BHJ5 T 70~95 °C MU
B 60 s, Ot mmMg iz HRiL & E=2¢
ikt AT, Hop AACH(C, HI R -C, N
M)z —(C, H BRI -C, WS FE N ) g o

1.8 HUIEAIE

S 2% L e F) ] WPS F A% o 17 B dis ik B
IR 1 SPSS 19.0 XJ 52 80 B4l A7 e ik 43 Hr, 52
W45 - Y (PR ER (meantSE) #/R ., 1A
SEHEIEA TR R 3R 7 225307 (One-Way ANOVA),
TSR 4 ] 22 5 W 3 (P<0.05), >R ] Duncan [Ci#EAT
ZELE.

2 4

21 AFBlI M EH&DHEKMRENZI

54 PR B A ) R A KOR | R
TR R RO A R L R IE W R Y T W
25 (P>0.05), {HEfiE AFBI N e, ##H
gt Bt R, Sk AFB1 BN
R 200 pg/kg B IR H Ok B 05 = B8 = X
IR0 (P<0.05)(% 3).

22 AFBIMERFELE B HUESEEN
A

TR A I AFBI 2 35 42 v 1 o A0 4 10 e

®2 KHAREAASIYFE

Tab.2 Primer sequences used in the study

H 2 Feol It k)| Ik TP E /6P

target gene accession no. forward primer(5’ to 3") reverse primer(5’ to 3") product length
P-actin EU161066.1 CTGCTGCCTCTTCCTCCTCT CCGCAGGACTCCATACCC 133
sod KX455916.1 TTGGAGACAATACAAATGGGTG CATCGGAATCGGCAGTCA 129
cat KX455919.1 GAAGTTCTACACCGATGAGGGA ACAGGGTTGCCTTCAGAGTTTA 288
il-1p MF770571.1 AGCGACTGTGGATTTGACTCA CCTGGATACGGATTCCTTTGT 109
il-8 KY218792.1 TGAAGGTCTGCCTGAATCCA GCTTGTTGTTATGTTGACCCTTG 96
il-10 KY218793.1 AGGTTCCTCCTGCTTTCTTTG CTGTTGAATAGTGCGGTGTCC 194
il-6 XM_027176013.1 CTGCACTATCTTGCCCTGTTG TCTGGTCTGGAGCGTGAGC 121

https://www.china-fishery.cn
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=3 AFBl M EHFGM&EEKIERNEN

Tab. 3 Effect of aflatoxin B1 on the growth of juvenile P. fulvidraco n=3

BiH AFB1IN N/ (ug/kg diet)  supplemented AFB1

items 0 50 100 200
VIt E/g 1BW 6.00£0.01 6.01:0.00 5.99+0.00 6.0120.01
AR H/g FBW 18.17+0.39 19.82+1.61 18.34+1.33 18.37+1.47
WER/% WGR 202.70+6.25 229.98+26.92 206.18+22.27 205.66+24.07
FEEAKZ/(%/d) SGR 1.88+0.04 2.01£0.14 1.89+0.12 1.88+0.14
Tk A% FCR 2.06+0.10 1.97+0.36 1.97+0.19 1.96+£0.24
JRIER/% SR 86.00+9.02 85.00+0.58 86.00+3.46 94.00+2.31
JHAA /%  HSI 2.060.15° 2.38+0.11" 2.41+0.08" 2.74+0.13°
MEfALE/%  VSI 13.13+0.60 11.76+0.53 12.07+0.36 12.01£0.41
i E/(g/em’)  CF 0.97+0.01 1.04+0.03 0.97+0.02 1.010.02

e "B EATEIR G AR T RARRRER RS, P<0.05; FIE

Notes: Data in the same lime with different superscript letters mean significant difference (P<0.05), the same below

B IS M (P<0.05), 50 pg/kg AFB1 ¥R I2H Ji 2

B G e e o S X BRZH A EE, 100 pg/kg 1200

ng/kg AFB1 S in £ Ji7 1 UE #3111 P D5 6 3% 4
FH AT (P<0.05)(F 4).

#*4 AFBI XEFE Y& HiEHLEEERNR M

Tab. 4

Effect of aflatoxin B1 on the digestive enzyme activities in the intestinal tract of juvenile P. fulvidraco n=3

TiH

AFB1IR N /(ng/kg diet) supplemented AFBI1

1tems 0

50 100 200

Jii 5 (4 #/(U/mg prot)  trypsin 1656.17+48.48"

VEREE/(U/mg prot) amylase 58.80+1.51°

HEWili/(U/g prot)  lipase 23.48+1.28°

1906.71£56.02° 1847.09+42.88" 1834.37+29.45

54.63+4.70™ 41.82+2.21° 48.02£1.13*

43.64+1.25° 14.30+1.30° 18.31+2.00"

2.3 AFB1 X EF & L& M7EE IR0

BE & TRk AFBL SN AR, B i)
I3 GLU FI TG % & &2 3 - FH## (P<0.05), TC
& B AE 200 ug/kg AFB1 78 Jin 41 &8 2 5 T X% FR 41
(P<0.05), HA B m G #25 . 55X
HAHH, AFBI ¥ N4Li i AST 5 ALT 6 ¥ &
FTHE (P<0.05), 100 pg/kg AFB1 RN LT TBA
i 2 T A A A (P<0.05)(F 5),

24 AFB1 W& & 418 RFRE AST, ALT ;&M
SEAL!

Tk AFBI1 & 24K T 50 pg/kg Xt # i fa 4
i iFIE AST. ALT IS PETCRE N, 4 AFBIL WKL
100 pg/kg A, 2% 50 fa 4 £ 1 AE AST i M (& 1-a)
3 T (P<0.05), T HFAE ALT 36 ¥ (& 1-b) I
1E AFB1 3k Ji 3k 200 pg/kg I 5835 T F& (P<0.05).

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

2.5 AFBI MR E L& RFAEARTSEN

A

20 AFB1 W9 RHE R S6 d 5, £ SCgnd
WER AL 4t ISR I 4 o A4 42 (E R
MEETTHL, 50 pg/kg 2H 5% B4 AR L JC B s
1M 24 AFB1 ¥ & ik 200 pg/kg, o5 50 4 0 3 73 B
AR B S A . AN R A L 4 B A RR
RO A0 PN 2 AR B 8

2.6 AFB13f&=F & L& TR E LRI

W& AFBIL VSN (9 Fh ey, B 00 &) #0 JHF iE
CAT i /JF1 MDA &1 i & 5 (P<0.05), 4 AFBI
UL Ik 100 pg/kg B, HE 0 £0 4 £ FFIE SOD
PR F T (P<0.05), HAPS AN JC 8 3% 25 5% (P>
0.05)(% 6). & 3 f0 4 11 1T HE sod (8] 2-a) 3 [ %
Ko BE AFBL YR B2 1 (P<0.05), cat

https://www.china-fishery.cn


https://www.china-fishery.cn

1780 KoE ¥R 45 &
=5 AFBl MEFEYNEMBEE KIERIER T
Tab.5  Effect of aflatoxin B1 on serum biochemical indexes of juvenile P. fulvidraco n=3
HiE AFB1IR N & /(ug/kg diet) supplemented AFB1
items 0 50 100 200
W% BE/(mg/dL) GLU 108.72+0.96" 120.72+2.41° 157.16+3.15° 226.84+2.49"
JIH [ BE/(mmol/L)  T-CHO 5.50£0.15" 5.62+0.14® 5.69+0.05% 5.93+0.05°
Hih =Es/(mmol/L) TG 2.62+0.04° 2.77£0.02° 4.07£0.05° 3.29:40.08°
SUHEYTER/(umol/L)  TBA 11.33+0.55° 11.50+0.54% 13.42+0.55° 13.120.67*
BHHEEM/(U/L) ALT 4.88+0.33" 7.95+0.25 7.36+0.86" 18.70+1.26°
BHEEEM/(UL) AST 23.93+1.68" 34.38+2.35" 33.24+0.63" 43.08+2.06°
60 2.0 ¢
cy LI =
= = [ &, O 225 o
=40 1T ¢ # 5 - T b
vr © vz © I a
= 2 =210 17 [+
g% &£ 1
s W 5 J_
w8 20 ¢ w3
oo o 0.5
TS =2
« &
0 L L L L 0 L L L L
0 50 100 200 0 50 100 200

B it A R IR/ (ng/kg)

the concentration of AFB1

(@

Bt A R P IR A (ng/kg)
the concentration of AFB1

(b)

1 AFBl X EF & 41&RFHE AST. ALT 5EMHIE T

P b bR T BN A 0K 22 53 i3 (P<0.05), N

Fig. 1 Effect of aflatoxin B1 on activities of AST, ALT in liver of juvenile P. fulvidraco

Different letters in the figure mean significant difference (P<0.05), the same below

(& 2-b) % A 2 3k & W 7F 200 pg/kg AFB1 41 & %
3 (P<0.05).

2.7 AFBl WEFG YNGR RERAXERR
oy opAL)

Wi AFB1 W& B2 09 FHr, il-18 (& 3-a) B A
Fik & W E FM (P<0.05), 4 AFBI1 /K F-ik 200
ng/kg B, il-8 (&1 3-b) JE K K il-10 (1] 3-c) FRik &
L B (P<0.05), 10 4% 5 R 4 il-6 (1] 3-d)
JE DA R ik i 5 0 FRZH T 3 25 7 (P>0.05),

3 iR
3.1 AFBl M &|E#E &y &% KFMFEHLEE
14 B9 52 Mg

AFBI 2 — MY i, =77 & AFB1 &) i&
MAHLRBET, (K] AFB1 23 K S 5300 S 3L

https://www.china-fishery.cn

g RE, BHLAS A K R E SO X IR Y
W, wE K s R R A . R AT
SR, BRI, 38R B 80 pg/kg
AFBI i)kl 25 d JE TG R W 3 TR, bl g
AL (Catla catla)™ & 50 ug/kg AFB1 1715 1
HAR R ERAL, AR, FEAR S0 oY & I R
a4 3% 200 pg/kg AFBI1 R} 56 d Ji HoA: Kk
RE S XA TEW B 22 5, X 5 A AU i g 4
R, X AR R BRI . %
B I TE) J, I R R 2R RO A DA SRR 3 4 1
HRKER; WNINAFBL B9 E LA ANIE
it A BN [R] B BEK 77 s W) % AFB1 A= 1% AL fg
HEFE SUCREE, A5 bR R SO
XA R, AR D PR R 5 A R K i K, e
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1 XFIR L (100%); 2. XFHEZH (200%); 3. 50 ug/kg 20 (100%); 4. 50 pg/kg 41 (200%); 5. 200 ug/kg 4 (100x); 6. 200 pug/kg 24 (200x), #ikEKR
JF 4 B R A I AR A L 2 i T BRSOR R 40 i P s Ak
Plate Effect of aflatoxin B1 on liver tissue structure of juvenile P.fulvidraco

1. control group (100x); 2. control group (200x); 3. 50 pug/kg group (100x); 4. 50 pg/kg group (200x); 5. 200 pg/kg group (100x); 6. 200 pg/kg group
(200x%). The arrows indicate slight atrophy of hepatocytes, nuclear translocation of hepatocytes, blurring of cell boundaries and vacuolization of hepato-

cytes

F 6 AFBI WEFE L& T E LB XIERBR MR

Tab.6  Effect of aflatoxin B1 on the antioxidant indexes in the liver of juvenile P. fulvidraco n=3

SiH AFB1#MIN#/(ng/kg diet)  supplemented AFB1

items 0 50 100 200
HEAER/(U/mg) CAT 9.46+1.67" 13.65+0.38" 15.51+1.95 19.4240.56°

ALY L EE/(U/mg)  SOD 151.62+14.51®

75 —#%/(nmol/mg) MDA 8.3140.45"

137.18+10.11* 167.51£7.57% 193.20+4.59°

10.97+0.61° 18.060.99° 26.03+1.31¢

i e AL E AR, 1 AFBL &
g1 k& Wil AL N B, 5 B0 E B TR 2
AT REARG 3h 0 4 A 4 P R, Y B AR e i
AT 52 5 48 B oK (F AFBL) J5 BRIER A . 5 T
it 0% 4 TG W S S A 5 Han 2520 & B0, R 20 B
40 pg/kg AFBI ] KB, (RIS - — 48 i N & BE
B R 1 e N UE D I I PR i AE A S
AFBI M3k 100 pg/kg B, JEREE . 5 5B G 1k
BT, X RULE R AFB1 A 2% 8 5 1 4))
gl . BEEEAE RN A O, {AARDRL Y AFB
Y JRE Ao R 23 0 EE i TE A BORE, DTG T B K
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G 1 G ) 43 D06 i R D o R R 1 R — B DA il
Ji ) 9% X A e R A L 3 0, 24 3 ) i 3
BEEEB IR, BRE A SR AR, SEURE
FIRG TS M TE B, Segih AFBL MR T, #0300
i o) i R R S AR R I, TR A0 K R
JICHE IR, A5 B 0 &) o fig T PN A IR R S
PSR Th R, B TE X E SR 5T A g T It
I

3.2 AFB1 X &EF & 4 & T RERY 520
FFIE & AFB1 /) R EHL 2R E , AFBI AU &1
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FE oy R, AR TRV, ASTIGETH &
T 3 BA bR 2 AR G B b, AR
BEE AR EISS, P 0906 P v A AT S e LA B
1T BB A3 R I L0, 4 240 b 2 408 o) 2ty 2
Al A Ak, S EUME T ALT T AST 36 M+
w3 M A Sy S e 2 L 2 45
() 32 BAURAE AR . ARSI D, B AFBL
R, I3+ GLU, TG, TC #1 TBA & & LU
S AST FI ALT iG P T+, JFMEHT AST F1 ALT i
PERFAL, W AFB1 #E A s Fi g tmblik)s, B
I A ) 2 1 B Ay R AR L8 R R
FBARE AL, TR Re sz, AR S
LA EST R bt S AR AT | A
g% — %L, 1 7E & A4 (Ctenopharyngodon idella)" |-
(0 BF 5% 20 % S0 4% B AFBI % 1 <500 pg/kg 1k
56 dJ5 AST. ALT i #1k, K Ihhesz
B, VEWIANEK =SB at AFBI 1 52 72 1 A7 7F 22
5, (A EARHLEE T HE— L5

JFE S fa e de BB RS, TN
BRI = A A B A AR B o R, FEE
B A T, 2R R W HE
SRS, TR 25 7 R AT i OE R AR F )
M EEEAR R, ASEgh, FEE R AFBL W
BT, B 4 LR N B A ) 3%
Wiz, JFWER %S AE A 2 LIS AFBL 1Y 221
TER, S804 A Lo i K, 3505 IF i i
IR EELR . AR . 20 P SRR ASOR
JHF 400 B PN 2 30 Ak R R S, A0 5 A 32
B &8, PHE et 245 pg/kg AFBI 1
B20 MU LRSS SEMEE R, W2 ik
JEEE P LA T ER A AFB1(400~2 000 pg/kg)
JE AN BIRBEARR BE IR, IR 2 v 5 348 =
ARSI EE AR, HE AFB1 1 AR A 40 |
i Fo R 1 5 AR 1 3 AL I T RE B SR RT BB S
IETE S A K

SOD. CAT fE Rt 1k R G () 5 B4R A,
T 4 R LA AL 5 B A AL T 1 ol SR
[ I el ol -l VR 7 0 A
MDA fE 2} B B 55| & g ot ik S Ak S I s 1 e 4%
SRR, S AN URE R AL A s o i A Ak
FRIE, TORE R WML ARG 5 005 A B 0, ARBIEgE b,
W& AFB1 WK R, B4 10 JFIE CAT.
SOD i . MDA & &2 BTt mita%, sod. cat
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Effects of aflatoxin B1 on growth performance and liver function
of juvenile Pelteobagrus fulvidraco
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Abstract: An experiment was conducted to study the effect of aflatoxin B1 on growth performance, digestive
enzyme activities in intestinal tract and liver function of juvenile Pelteobagrus fulvidraco. Four experimental diets
were prepared to contain 0 (control), 50, 100, 200 pg/kg aflatoxin B1. Each diet was randomly assigned to triplic-
ate cages of 50 fish with an initial average weight of (6.00+0.10) g for 8 weeks. The results showed that: () There
were no significant differences in survival rate, feed coefficient ratio and specific growth rates of juvenile Pelteo-
bagrus fulvidraco among all groups. The activity of trypsin in the AFBI1 group significantly increased compared
with the control group. When the AFBI concentration reached 100 and 200 pg/kg, the amylase and lipase activit-
ies significantly decreased; 2 With increasing AFB1 concentration, the levels of aspartate aminotransferase(AST),
alanine aminotransferase(ALT), glucose, triglyceride, total bile acid and total cholesterol contents in serum signi-
ficantly increased, and the AST, ALT activities in the liver significantly decreased; ®With increasing AFB1 con-
centration, the catalase activity and malondiadehyde content in the liver significantly increased. The superoxide
dismutase activity significantly increased when the AFB1 concentration reached 100 and 200 pg/kg; @ With
increasing AFBI1 concentration, the expression levels of sod and il-1f in the liver were significantly up-regulated,
the expression levels of cat, il-10 and i/-8 in the liver were significantly up-regulated when the AFB1 concentra-
tion reached 200 ug/kg; ® Histological observations showed that an increase in the concentration of AFB1 caused
some liver cells to present slight atrophy, hepatocyte nucleus shifted, cell boundary blurred, liver cell vacuolation
degre. The results showed that under the experimental conditions, there was no significant effect on the growth of
juvenile Pelteobagrus fulvidraco with the concentration of AFB1<<200 pg/kg, but it could affect the digestion and
absorption function of the intestines, cause oxidative stress and inflammatory reactions in the liver, and result in

liver function damage with the concentration of AFB1=50 ug/kg.
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