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R AFO0dE M kB HATI2 TR 1d,#E25 CHEBKRETd, ERKXW: LM
.50 mg/kg V, AR FRE T A H K E (P <0.05) ;5 B L% e, 5 % B4 4k,
50mg/kg Vo AEFREHKIdEREERR T AR REAHMERNBELCE ¥ RKETIER%E
BRTAELAHR AAENESE(P<0.05), BEXRG TRESRE AMEKMEALY
WA B VE (P <0.05) ;5 % BB 4 b ,400 mg/kg V, HAn4lA32 Crg1dZ25 ClhE1d
FREBRTAREEAHER(P<0.05) , ¥RKEZTdERERRKRTY AMBRE AL 1d
FEATAdREHBERIKTH B RE(P<0.05),400 mg/kg V, FindlEmiEpildE R
FRETRUESBRBIUEM AT REARSE TREKATdERERE TR LS R BT
(P <0.05) . F b, & Ao & 09 % &£ & E(50 ~400 mg/kg) & | T ¥ fg & b, %5 B
o7 A A Bk A, F BT & AR R IR N ot Sk B ot R AR AR K 20 B R E, RO TR I ALK

L3 K E R B - R R R

KPR Wk, #E£FE; Auk; AR WAL

HESES: S 965

2R TE I B B b 2 W R B R L Eh R
b, 5 IR AR L, S 40 I A L 4 DR R L
i B — A T B I 3a T R R R R A 2R
MR A R AU A L R A 2R X
i J3E A A2 A 0 28 BoAT — RE Y 3E N fiE T, (HAR A
it 32 BRBE , F 5 2 B o o 5 o A B2 RE 5k
PSRl I 1 R S S A = G O | R
FUT P s i ARl X LR BT AL R Gt
P

i 2K E(Vy) J& 4R LR 2R B AE 6 A 0]

%5 H #5:2013-01-08 &8 B #§:2013-03-31

NERARERD A

DRI, S — B HA RO AR ) AR
SR TERR TR A N 4E R R B BEAEIE BRI
F R 3 R I LA s B fE

3k fifj (Megalobrama amblycephala) , X FRE
B fh, SRR T 8 i f8 49 ( Osteichthyes ) , il J2 H
( Cypriniformes ), ff8 £} ( Cyprinidae ), fifl . F}
( Abramidinae ) , #j J&§ ( Megalobrama ) , [ it f#f
e AERKR Ev M E R, IR E T EAIRK SR
TR el DO N e I i S 1 B N T )
iz , PR AE 77 58 AR 7 B b & 2 BIARUAN

BEWE 2 i ATl (ROl BHIF L 5 (201003020 ) 5 AR FEAR 18 R 1 38 % 10 (CARS-46 ) 5+ e 25 24 g M B Be J07 35k A< AL F ol

% %4 15 (2012 A0602 )
BIS1EE . LT, E-mail ; gexp@ ffrc. cn

http : // www. scxuebao. cn



1370 Koo

o 37 %

QIESEN P PISEITA: @8 =3 i iR A ues -1
Bk iy R HRTGE A R E G HLAR 1 H0
BB FEE RS LY A e R
E T o I 3 S B T o P Sk 577 F) 52 0 3 R WL AR
o MET U, S B E BT TE R TN R I K
S YEAE 2 E X AL Sk 05 1003 A AL 48 B | LT
R B G R AR bR, O 44 R OE TR 5 %
K= IR GE B Y B R IS 2 A

1 MRSk

1.1 SLIedr#

VA Sk 5 E v K ™ B 2 B 5 e TR K el B 5
TSR S BRI . S0 R B R T At R A R R
LA — B ] Sk 5 R, B 4G R T 6 Ol (45 =
0.5)g,Ffitllor>h 3 20,4354 0,50 F1 400 mg/kg
Vi WINAL, BA 4 ADEE A 12 A4S ] #5596 5
Tk I % I 1 ($820 mm x 700 mm) A #1737
B, B E SRR 15 R

VAT 25 1 RN W e Ry 2 R S Dk B T R
T3 HERFRFR, 454 K E B3 K-
434 0.50 F1 400 mg/kg i #}, iR E WK
HEwmEGERASERAR, AT N
50% o Hemfi e Rk AL R 32 B SR o WA 1. A
RHFCRHZ R 0.3 mm FLAR 40, % 4% 1 Bc iR
G5, P EMA S RHAZERY KIEEEG.
20% MK HES), F SLP-45 AURGURL AL (b = 7K =R
SRS B B AR AY R A 58 T ) R AR 2.0
mm f PP ORI R, 50 CHET 5 T 4 CrkiE
TAr% .

1.2 AFEEE

H 3k 5 76 5% B AW 914k 15 d 5 OF T R &
MRS 56 ) bt o B R AR 3 4K, £ 8:00 ~9:00
FEMEE 1100 ~12:00,15:00 ~16:00 4% i
M — Wk, HIH R AR 2% ~4% ,IF
AR Al 4% 2 R0 AR AN 0 AE A Y U R DL IR AR )
JE IR H . MR RIK R 27.5 CTAL,
pH /K 7.2 ~7.8, &MAE >5 mg/L, H A <
0.01 mg/L,#ifk & <0.01 mg/L, /> AN
T, PRAE L, B Ak B A0 BB, B O 5 4
B RACT G O, & AL fa J B B5 o FR EE e 4,
I A AT R

1 EMANBRARERKE(RTFEM)
Tab.1 Formulation and nutrition levels of

basal diet( air-dry basis % )

JEk CR

ingredients content
BHE M (A Vi) casein(vitamin E free) 27.50
B¢ gelatin 6.50
Wi — & %5 calcium dihydrogen phosphate 2.75
Tyl soybean oil 6.00
K G WNE soy lecithin 1.00
SRR (50% ) choline chloride (50% ) 0.15
ek Z TR (R A7 V) 5o
vitamin premix ( vitamin E free)
W4y J5 Pl IR B> mineral premix 0.50
WIKE dextrin 10. 00
a-TEH a-starch 25.00
T 47 4 % microcrystalline cellulose 9.05
R L 4E % carboxyl-methy cellulose 11.00
LA FEEME ethoxyquin 0.05
EF A4 chemical composition
Fl# H crude protein 32.12
HLAE Wi crude lipid 6.68
Hfe(kI/g)? gross energy 15.23
R R lysine 2.26
% % R methionine 0.79

TE 1. 4R R TR KL 454 R A,900 000 TU; 4k 4= % D,250 000
IU; 44 % C,5 000 mg; 42k % K;,220 mg; 4k & B, ,320 mg;
44 % B,,1 090 mg; 44 3 B, ,5 000 mg; 44 % B,,,116 mg;
W% ,50 mg;iZ Fdh, 1 000 mg; R, 165 mg; T, 60 000
mg; fJLEE,15 000 mg; 4R ,2 500 mg. 2. § ¥V 7 : CuSO, -
5H,0,2. 5 g; FeSO, - 7H,0, 28 g; ZnSO, - 7H,0, 22 g;
MnSO, - 4H,0,9 g; Na,Se0,,0. 045 g; KI,0. 026 g; CoC), -
6H,0,0.1 g, 3. B fE(kI/g) =23.64 M EF +39.54 MM +
17.15 B2k,

Notes: 1. Vitamin premix ( mg per kg premix ) : Vitamin A, 900 000
IU; Vitamin D,250 000 IU; Vitamin C,5 000 mg; Vitamin K;,220
mg; Vitamin B, ,320 mg; Vitamin B, ,1 090 mg; Vitamin B, ,5 000
mg; Vitamin B, ,116 mg; biotin, 50 mg; Pantothenate, 1 000 mg;
Folic acid, 165 mg;Choline,60 000 mg;Inositol,15 000 mg; Niacin
acid,2 500 mg. 2. Mineral premix ( per kg premix ) ;CuSO, - 5H,0,
2.5 g;FeSO, - 7TH,0,28 g;ZnSO, - 7H,0,22 g;MnSO, - 4H,0,
9 g;Na,Se0;,0. 045 g;KI,0.026 g;CoC,, - 6H,0,0.1 g.3. GE
(kJ/g) =23.64 CP +39.54 EE +17.15 CARB.
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1.3 ZENHMMEEHRELR

T % S0 45 RS, SR BN & B2 ML A T IR 1Y
J7 AT PR TR, BN TR 2 CL7E3 h )y
FHRE) 32 CJa, A & N 45 0076 25 i K & 48 1R
FrKIRAE (32 1) C, N 1 d. Bl 5 5556 1 56
MG T S B, B A M e A N UK A, SR UMD AR UK
R I B 0 Jr SRR AT AU AL, #E 30 min P B
FKRMEE (25 = 1) CHEATIR EZ F2 55, YK 5 B[]
R T d, A SEE W, R R — R
BE IR UE 7T R I AL W N TR, R
i, By 1k 55 A1
1.4 HRXEREBEIN

PE A TE N R ,32 TR/ 1d32 T
M1 dPRE 1d32 TR dIKE 2 d32 TR
Wl d KA 7 d BENLRFE, K B 6L BEAL R AR 2
P, 413 8 R, SRR R fh i Bk I 37 AP
AR 200 mg/L [ MS-222 v flf e ok ¥R
JREE, R ik R 1M, 7€ 4 T 454K 10 000 r/min &
L5 min Hl MG, MFEBA -20 CTLHRAE, Rl
Ja ) 3 5 E (T ) R T A Ak B O
I 7E

Ao A AL 38 AR M 2 ik R
(ALT) & RUEE 2l (AST) R J] IFCC 1k, ik 14 %
B2 ( ALP) R ] AMP ¢ vhiif v , 75 35 % BS-400
2 BB AT A B E R & W B IR IIEE
B RACAL Y/l S ol o (g S S/ I g
(cortisol) | = i HH i J5 2R (T, ) \HHARBR R (T,)
R AL 25 &6 3% 55 Fr i , £ MAGLUMI 1000 4
FI 3h ik 2 & 6 s 43 B AL A, i 0] G 2 A
WIIHT = A Y B AR BR A A o

W 8 H B A 35 AR ) Jo T8 A R
Ja, A4 CHEBER Kk T %I IR T )5
FRE RS SR B (pH 7.4) #% 1:9(w:v)
1 L oK s 20 3, R 10 % 5 3 W o 50 3 W AE
4 C,4 000 r/min & .0 10 min, FEBRHEE T
=70 CUKAE. HIELWEREASERAES
i 5 W R 5 BE IR B UOE AR W i AL
(SOD) % it H ik (GSH) Fl N — % (MDA ) ,
3 500 SR FH o I A AR AR L L ik R A
TR I e, BT A & BT R A

TRATET .
1.5 #HiEshE

B8 SPSS( Ver. 11.5) 4 /4 Duncan [ £ &
P A, 30 7 () — I 8] i % 4 8] 7 22 S 5 57 ¢
G 6 G 0 7 38 i Je ) 2 A, P < 0.05 KR R B
FHo A S R LI + bR ME DR (mean =
SE) #7R o

2 gk

2.1 SRNBRERRE THELES EXHL Y
mMEAEFH I (AST) ARESE (ALT) fng
MEBEERES (ALP) B 220

FH P 1-a AT o BT, A% 4 1] 7% 2 2
fitf (AST) G PEM 22 2 AR B E (P >0.05) , &R N
W5 ,50 mg/kg Ve INIMAEFBRKE 7 d )5
AST 35 Mg E AL F X B4 (P <0.05)

Hi ] 1-b RT N, e i R 3R 45 2 A Sk i i
B AN (ALT) WG R A B E 25 (P>
0.05), Ri#)5,50 F1400 mg/kg V., ¥ 0275
Wl d RERWKE 1 dJg ALT 3§35 8 E KT X
M IR 7 d J5 50 mg/kg V, WA ALT
WHPER E LT X IR (P <0.05) L AT 5 A
o, SRR AE N 1 d Rk 2 d J B ERE T
ALT 3 (P <0.05) ,

Hi &L T-c ] I, I SR, 25 4 Tl 6 1 ol R it
(ALP) & PEAE W AT 22 R AR % (P >0.05),
ML L 56 B2 A L, 400 mg/kg Vi TR INALAE
FHIR 1 d 5,50 F1400 mg/kg V., WINLAAEF
WK 7T d ¥R ERT T ALP i§ (P <
0.05) ., LA L, ZE R IR E 7 d J5 X R4l
EEALT ALP i (P <0.05)

2.2 SRNBRERME THLES EXHL Y
ME=MRRESR(T,) . FRBEXR(T,) . EK
iz (COR) Ky M

H &1 2-a AT, TC 6 AT I8 2 N 5 X
AL IS X T, & B B & 2 m (P >
0.05) . RV BHTfEAHEL , X AR ERE 1.2 1
TdERERS T T, 55,400 mg/kg V, IRMA
EFRIRE 1 dE e ERS T, §5%(P<0.05),
HEe&HA LW R 25 (P>0.05),
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Hi P 2-b mA, R O, A5 4] T,
TRFNEZES (P >0.05) i s, 5 1
AIAHEL ,400 mg/kg V, WIMAAERLI 1 d 5 B35
#m T T, & (P <0.05),50 mg/kg V A4
TEFRWE 7T dERHEEMRT T, &8 (P <
0.05) . MI¥HT G AH L ,400 mg/kg V, @ hn4l7e
RN L d VIR 1 A2 d s R IR AR R
WK 1 d g BER S T T, S (P<0.05),

HT 1] 2-c RHT, R38R, 4% 45 8] JfiL 3 COR K

VB EMEZESR(P>0.05), NMiE, 5X A
FALE,50 me/kg V, BANAATENLH 1 d J5 B EFEAL
T COR /K ,50 F1 400 mg/kg V., 7RI A7EH I
WE T d G RERMT COR KFE(P<0.05), M
R JS AE EL , %t BB 40 1 400 me/kg V, WS IN4HTE B
N 1 d 5 AR T COR /K ,400 mg/kg
Ve WINAE R IRKE 2 d J5 B34 T COR /K
F(P<0.05) , HEXEEMEZSF(P>0.05),

00 mg/kg
~ 200
= 180 a 450 mg/kg
2 160 B 400 mg/kg
=2 140
2E 10
o~ Q
& = 100
| 5; 80
# < 60
it 40
Pt 20
0
A% &l 32°C Mkl d &E1d HE2d HE7d
pre-stress 32C for1d recovery 1d recovery 2 d recovery 7 d
(a)
10
2 9
=)
N 8 00 mg/kg
iH 2 Z 350 mg/kg
g 5 B 400 mg/kg
B o
.[: 4 : b ab
<3 *
£
« | ,
I 32°C Mkl d &21d K2 d H&K7d
pre-stress 32C for1d recovery 1d recovery 2 d recovery 7 d
(b)
2007
S 180
=2 160 |
o2 140
2E 0t 00 mg/kg
& =100 £150 mg/kg
&3 80 B 400 mg/kg
# < 60 r b p
sal 40
= 20
0
A% gl 32°C Mk d &E1d %E2d %E7d
pre-stress 32C for1d recovery 1 d recovery 2 d recovery 7 d
(©

Bl SENHRERRETHERTEXNBAXGEEREH(a) ARER(b) MG EBERE(c)

9%

BB D S 3 {8+ AR EDR =35+ ROR R — HNLMATIG ¢ B9 22 5+ 2 3 (P <0.05) 5 A FI/NG 5 5 378 A 7] 41 78 7] — B il o

Duncan [RZ T M2 5 B 3% (P <0.05), LIFRIM,

Fig.1 Effects of V, on serum AST(a) ,ALT(b)and ALP(c)levels of juvenile M. amblycephala

under high temperature stress and recovery

Data are expressed as means + SE(n =8) ; Significant differences( P <0.05) between values obtained before and after stress are marked by

asterisks in z-tests; Different small letters above the bars indicate significant differences( P <0.05) in different groups of the same time point

in Duncan’s test. The same as the following.
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FURIRER / (ng/mL)
T,
=4

00 mg/kg
1950 mg/kg
HE 400 mg/kg

BT 32°C M d

k1 d

Wsrad

pre-stress 32°C for1d recovery 1 d recovery 2 d recovery 7 d
=)
E
*
;-%,D b 00 mg/kg
~ 50 mg/kg
% e b B 400 mg/kg
& b
]
=
il JSE BT 32°C Ml d HE1d ®E2d K7 d
pre-stress 32C for1d recovery 1 d recovery 2 d recovery 7 d
b
1 000 ®)
~ 900 - 00 mg/kg
2 800 F b 950 mg/kg
&= 700 F a H400 mg/kg
5gmm
- 5 500 F
@ © 400 -
Y 300
200
100 ;
0 o
IS ET 32°C il d 1 d 2 d W27 d
pre-stress 32Cforld recovery 1 d recovery 2 d recovery 7 d

(©)

B2 SENHARERKRETHEERENALGRARKEER (a) ZMARRER(b) ERE(c)WZN
Fig.2 Effects of V,;, on serum T,(a),T,(b)and cortisol( c)levels of juvenile M. amblycephala

under high temperature stress and recovery

2.3 BRNBRERMETHLER E XHELE
BEBEXHELE(SOD) A HAAK(GSH),
A (MDA ) #8li

HH & 3-a AT, (R R N PR, 45 4 R DY
(MDA) S ICRBEM2ZR (P >0.05), =i
W, S5 I AH L, 400 meg/kg Vo 3R IALAE
WMld ZRWE7dEHEERFRIKT MDA & &
(P <0.05), NV #HTEAH b, X5 B4 7 & I 0 3%
1 dF B ERET MDA &/ (P<0.05), HE4H
ZHARFEP>0.05),

Hy [ 3-b AT, Y AT, 50 mg/kg Vi iR
T A1 3k 675 iz & GSH 7K1 5 25 5 X B4l (P <
0.05), f& ik b ¥ 5, 5 6 B4 AR e, 50 mg/kg
Ve WIMATERIRIKE 1 M7 dERERE T
GSH /K- (P <0.05) . Wi J5 AH LG, XF B 2H AN
400 mg/kg V. WIMALE R RKE 1 d J5 2% FEAR

T GSH /K- (P <0.05) , e &4 L &2
(P>0.05),

H1 & 3-c n] L, i TR N AT, 4% A [R) A Ak
Py fk il (SOD) K F & it FH P22 % (P >
0.05) . Wi)a, 5% M4 HIE ,50 mg/kg V, %
INAAE R BIKE 7 d g B ER S T SOD K
(P <0.05) . IVJHTE AL, 5256 4 41 00 b 2 1%
ZR(P>0.05),

3 e

3.1 BRMNMRERMREFHESR E XEAXE
1 i 4 44 5 45 B 2 0

I 2B A A B A I T8 O R AR AR A, HL X
PS5 IO U8 ) R AR o AT 0 e G A
LR A A8 AR 19 728 A T ROk HE AR BROIR 25 R A7 R 47
(43 HT S
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g 30
s 3
£ 71 00 mg/kg
e 518 b 150 mg/ke
EZ D ab a 400 mg/kg
J 0 S
=2 N\
= ST W1 d W2 d W7 d
pre-stress 32C for1d recovery 1 d recovery 2 d recovery 7 d
()
% b 00 mg/kg
c) 50 mg/ke
= jab HB400 mg/kg
= 0
\:FQ B
:m R
%«% \ i H
) -4l 32°C Mgl d W1 d 2d 27 d
pre-stress 32C for1d recovery 1 d recovery 2 d recovery 7 d
(W)
T 800
S 700 70 mg/kg
éﬂ 600 50 mg/kg
é 500 1 ) b b B 400 mg/kg
L al o o
8 400 I % a
X P 300 \
g 200 | §
= 108 " \ :
g ISRl 32°C Nl d KE1d &K2d K7 d
pre-stress 32Cforld recovery 1 d recovery 2 d recovery 7 d

(©)

& 3

RRNEEERRETHERENAXG RN E(a) SMHEK (D) BEAYBLE(c) R

Fig.3 Effects of V, on serum MDA (a) ,GSH(b)and SOD (c)levels of juvenile M. amblycephala

under high temperature stress and recovery

— M IN Ry, AST 3% P 34, 1d B O JUk = L 1) 4 41
RABERGE; T OALT 36 4 88 6 B I 0E & A B
B REPRENTRE SR, R IR L, P
24 h J5 S EEREY ALT 35T a4t 4E % E
A BT AN [R5 3 A5 R 2% ik A 0 Y00t 57 7 4 4
I8 A A AR AR 1 B N RS R 2SR ) A
T S E IV BT 8 R B ( ALP) ZK P aT DL E
NEEREEIEE Y S R W e
DU 5 .10 120 d H L i ALP /KSF 2 8 3 A8 F Xt
MRl I R B, SR N UG 45 41 AST 1 ALT
VIR REEE (1 T, i ALP 25 5 30 [ 1 B 3%
M Ve W4l ALT & & 8 &K X B 4L, £
s A R E AR LT E R IR AR
27 dJ5E, Ve W4l AST ALT F1 ALP /K- FE A
Pk A 3 7 4R 2K S T 6 B 41 AST fit ALT {5 4b
TR, H AST & & 18 % & T 50 mg/kg V,
WSINA , ALP 5 i i Ik T 50 #1400 mg/kg V,
4L, X Ul A B BOR AR, 44 K E BEfE—

PR RIS ALT A1 AST 97K F 42 & 175
ALP 7K X A7 B F 14 5 0 1R 41 5 3000 g T, X
0.2 0 HOR B — 5 AR E .
3.2 SENEBERERHEEE MNHELEH MK
HERERPZ M

FE B EE (COR) J&l F R B A — KR,
IEFAGEOT COR &4 +5 4 — & m/KF b, 44
P& PO P R AR B AR R 2L AR S LT
TR - EAARD B AL 5] AR B b R R G A
COR 73 W 2 4, Il ¥ H COR JK °F & | F+ #
#2072 ER L COR AT DA Sy £82 17 38% i  5E 45
Fro VEUR SIS BE ST 45 W, RO A2 W
COR /K-t o I o JA 0 75 25 BF5e 45 L
kA AR I AV AT R AR b A s 4 i Y
COR % i, ASCE & il W ST, 45 41 W] COR
TRESARE R R YA R E XAk
M% COR L EMEW ., miRME 1 dg, &4
COR 5t P4 A [A) B8 B 19 F v, 3k 5 i A B0F 98 485 21
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—%(, 17 50 mg/kg V, H N4 COR W E B KT
X B, FE W VRN IS fE 42 £ E A B T i COR
R, WK 7 d 5, X B4 COR 54t T4
JKAF LT 50 F1 400 mg/kg Vo WS N 2H A K &2 3
07 S8R KT, L AR T IR, F W 50 1 400
mg/kg 4E4E % E Al A5 4% B AR I COR 5 i, 44
SR 7T 125 3 IO YT 7, R R SOt £ A ) R

IO A6 PR R DR M 8 2% ( = D R -
T, FIHVRAR 2 - T, ) 1A SR 20 W3 %, B i 1
L3 7 T 200 M, R LR LR IR 2 M
AKRERACI Y . ARSI kB, E R 1 d
J A5 ML T, FT, W ¥R R R i 42, 285
WK 7 dJ5 V, YSINAL T, R T, v i B A K
5 B R KT T X BR AT b TR KT X
5300 ke A R R LR R K A i S G 4 R
AR B BLMIRRL P RN R4 K E(50 f
400 mg/kg V) BB FE IO T, F1 T, ¥R B2 Y
SN, 4k 5 52 BN VR RS P Sk 5 1L T,
T, W FE A A AT AR, AT 6 20 F T 3828 7K - 2K Al
R AR L . X P A A
TEXoF X8 B PR SR 5 v 45 1 A — B, H 4R £ E
X} 612 5 % B B W S A AL R S — 5
A e it — 9T
3.3 BENBRMREGHESR EXNALGFHE
TR EE N0

BT 2T, 30138 B 35 S, 1k P L2 T Mg
Sy A Z2 AT I il R A R OR T B, 4Rl
%, 1 NG Rt A Ak (LOP) 7 A 4L rh g 1N
(MDA) 7 it JH 3k 6 75 LOP & £ 19 #&5 A%, I 7]
6] 3 J W 1 P Pl SRR A AL, SRR R R,
X B AE B IR N 1 d S B R T MDA i
W3 AT L) TF B 3% MDA [ &, X 5 R AR
FEAE AR — B TR ER N 50 mg/kg Vo, b
HE®EF A V. (400 mg/kg V) 5, A 3k 5 17
i MDA & fEN 1 d KR 7 d )5 ¥ E A
TR AL, FF I A AE WKL 7 d 5 AWK K F
BEET K o X 3 WS B4 & OB AT A E
i £ B A 7 TS5 K 0 B R o R B 7
XS AR AR A i — B

A AL Wy 1 Ak i (SOD) S 4t 4 1k 2R 45 o it
A AT g — Fh G, X HLA ) 48 Ak 15 B0 R AL O
EEECEEREN, BB B A N & T A h
(O, VAP I S Z i . e H Ik (GSH) & —

PR 2> T BRI, B BT Bk 0, (H,0, 4, Wi
AEEAERY . 2RIV, AMUA S BABUEA
g RE 7, T H AT DLFS S LA 2 s bt S A B Y 4
R gE A A O R g e W AE v IR BRI R U
itk 2B AT WA A S 4 P 4 1 5 4R Ak 7k
o AT S BRI A A B R 4k %
E g8 5 MUK BT 10 380 5 0 S AL RE T, e B R 5
S o SRR T, 50 me/kg Vi T
HNZH MG GSH 1 & 5 B % w5 T X IR, % 0 H
AR NS B 2 A OB A B TR v HL MR B A
BT LIS, 5 X BRAE AR L, 50 mg/kg Vi BN
HEHEWAE 1 M7 dJ5 B ERE T i GSH
B & i ,50 mg/kg Vi BN A IRIKE 7 d J5 B
FARE T SOD IF M, I KL A K 52 B 17 T K F
3 0 W AR 035 B 4k K E(50 mg/kg Vo) BEA KL
YL GSH &85, 340 il 4t 48 1k B 05 1 1 T B, ik
NG R A AL 38 R P B AL A

BRI, R o 7 0335 e B0 448 7= % E (S0 A1 400
mg/kg Vo) A H T 006 A8 AL, A Ak 5 B
U D K E =2 R, GOk (S I NDaR IR CE ]
—E R

S E WK
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Effects of vitamin E on serum biochemical indexes and
antioxidant capacity of Megalobrama amblycephala
under acute high temperature stress and recovery

ZHOU Ming'*, LIU Bo>’, GE Xianping’* | XIE Jun®’, CHEN Ruli’”’,
CUI Yanting”’, WAN Jinjuan®®, CUI Suli*’, H. Michael Habte-Tsion”"
(1. College of Fisheries and Life ,Shanghai Ocean University ,Shanghai 201306 , China;
2. Freshwater Fisheries Research Center,Chinese Academy of Fishery Sciences,Wuxi 214081, China;
3. Wuxi Fisheries College ,Nanjing Agricultural University , Wuxi 214081, China)

Abstract; The purpose of this study was to investigate the effects of vitamin E( V) on serum biochemical
indices and antioxidant capacity of juvenile Megalobrama amblycephala under acute high temperature stress
and recovery. 180 healthy fish (45.00 +0.50) g were selected and randomly divided into three groups:a
control group was fed with basal diet,and two treatment groups fed with basal diet supplemented with 50 and
400 mg/kg V., respectively. Each group has four replications. After 90 days’ feeding trial, all fish were
exposed to high temperature stress (32 ) for 1 day and recovered at 25 C for 7days in a controlled
temperature aquarium. The results showed that the diet supplemented with 50 mg/kg V. significantly
increased the activity of intestine glutathione compared with the control group( P <0.05) prior to the stress.
After high temperature stress,the diet supplemented with 50 mg/kg V, significantly decreased the levels of
serum aspertate aminotransferase ( ALT ) activity and cortisol ( COR ) content at 1d after stress, reduced the
levels of serum alanine aminotransferase ( AST ) activity, triiodothyronine ( T, ) and COR content at 7 d
recovery after stress (P < 0. 05), and improved the serum alkaline phosphatase ( ALP ) activity, intestine
glutathione ( GSH ) activity and superoxide dismutase ( SOD ) activity at 7d recovery after stress( P <0.05)
compared with the control group (P < 0. 05). The diet supplemented with 400 mg/kg V. significantly
reduced the levels of serum ALT and intestine malonaldehyde ( MDA ) content at 1 day after stress and 7 d
recovery after stress, COR content at 7 d recovery after stress( P <0.05) and increased the levels of serum
ALP and T, at 1 day after stress concentration compared with the control group (P < 0.05). So it is
suggested that ingestion of a basal diet supplemented with V(50 —400 mg/kg diet) could help regulate the
change of blood lipids,improve antioxidant capacity , alleviate the change of blood biochemical parameters in
high temperature stress condition,reduce lipid peroxidation,and enhance resistance against high temperature
stress in Megalobrama amblycephala.

Key words: Megalobrama amblycephala; vitamin E; high temperature stress; biochemical indices;
antioxidant capacity
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