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RERHEER CREBRMXALSGERK EEENLIER.
fim R B LUK W # HSP70s mRNA 5= 3% B 55 1

HRE, W OB, H #, AR, xR
oORE, X, EEEL, JHLC, BRHE
(L. Rl KT w2258, VL7 o8 214081,

2. WP E KRR EAE S B IR K L ST s,

ANV FFIR K 1 2530 B AR SR A W2 B S P ICEE R %, Y98 o8 214081
3. MR R ESI R A B B Rt 210095)

FEE . EI1 200 R ey H kg R E (133,44 £2.11) g, AL R 4 4, H o 1 4 4 Xt
4,3 B EAR (A 50.3 mg/kg AKX C, UL -FIFMmB -2 - % RBEBME Y Ve Ig), 74+
3 4 N RIS 4, AR A R R Al B R P 27 A w60 mg/kg K # % 700 mg/kg Ve 60 mg/kg
K#EF +700 mg/kg Ve, H LR 60 d 5, A0 A k&5 £ K KR 2 LR i RE £ b 35 AT
DL B A #pR 56 & 8 70 s(HSP70s) mRNA 8y & 3k K, it H kg R KR B H 5 i
REE,UNEAETFNAELZ FHAE Ve REBREXNA LGN ERRR, FREW, 5B 4
Mk, AER Ve ARERG T R EFMAFEAKE MEF L&A (TP) A H B (LSZ)
An g, e B B (AKP) By K7, T JIE A 22 4 (0 4 % {0 B (SOD) oy 3 14 #1155 &l HSP70 mRNA
B Rk KT BT B RS BT R v R R EE (COR) H it = B8 (TG) YLK e
Z B (MDA) H 4 & (P<0.05) ; FR L4 & $k 3% + TP LSZ 94 & L X AT fiE HSP70 mRNA 7K
PR E S, A MDA W& B4 B % BIK(P <0.05) B kX AW hFE B A, 2 v
FEMBAMLERATEE(P>0.05), Wi, GARAMIL, AXEATEERE T A
7 B E 3L A 2B (CAT) 8 7 (P <0.05) , T Ve B R 416y CAT 7 5 3t B4 iy # 7 1
BE(P>0.05); H v — S48 45 4 ot 5 A 5 4% (GLU) | & 7 % & 8 (GPT) | 4 2 4 & B
(GOT) ,JE [ & (CHOL) | i fit 4 jix & HSC70 mRNA #y % 3k A F | & (K 4 38 A7 DL ZAL A 4
RRAEENEEFHTLE(P>0.05), AHERBEEA AEZMEHNE Ve Ak B ER
BHFEREANREE(P<0.05), T ZFWALE KRR KT T E, 5 A0 TR L& A 4T3

/%%}{—%o
XKEBIR: Hker, AE £, 44 % C; £K; HSP70s mRNA % i
FESES: S 963 SAAFRIZAD : A

TEATAIRIE T, R AW BB KIRRIALS Ff AR S PR B OB S o R AR ]
S I KBRS RN R AR RS A AR e AR R ) — T R N i T ) A
RIS TR MHE X Lepha nl fE TR RE N (HE i Rl g ab T RO, 25 1k
PG 2 1) 0P 5 P 3R, SR AR B R SRR Sl ], S OO 5% 2 e U
B B A1 S B P 0 45 B S RO TR AR R o S3Ah, O T B IA g, A

Y Fs HHA:2010-03-29 {&[E HHA:2010-06-13
FRHBE RAFATLE (200803013 ) 5 ALY ™l 47 AR A4k 22 15 % I (nycytx —49 —18)
BINAEE 4 12 ,E-mail: xiej@ffrc. cn; & i, E-mail : xup @ ffrc. cn
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ATFE R R SR IS I AE R AR, S R T
UL RN 2 ) 5% BE 551 22 ()R, 25 7K 7 37 AE M 1Y
GRS 9.3, Gl T 5-a A D DN Y (i35 i 4
REfEE . P, il 8 S 45 T BOR G 2k
(5 I I RE ) H 45 32 B EH AL, H TS
JCEERIVEF TSPt 25 M RE IS 9K 7= Sh W S
PUREERE 1 AR R A A R ARDRHAS I 50 A BIF 5 1)
LY

KR & 25 K 35 ( Rheum officinale
Baill) AR 25 SR IR 22 RO AL 2 PR A
1,3,8 — ZF8HE —6 — LR, A B R
PowREE UL RIS RE A T g
g JIF T G % R A A 2 R Ak, Xie
IR B I, K AR SR O (A
REECER K& By MK B IR 55 ) AE e iF g iy
( Cyprinus carpio var. Jian) A= | | 350 0 {4 ) G 2
JIRNBT G 2 BE W RE 1. 4EAE R C(Ve) X4
L - HUdRInmR , 2l OH N ERR, MM
Kl = G Ve B i L — b 3o e i s e (L
(GLO) , s Ny bk B Vel P~ Ve Jt—Fh
TR R R Ve SRR
Tkt T B A Y B ) R T R
SR A T Y R G RO R Ve
e — A E AP, AT B R R R A
H 5, R MHLA N BTt AR ) KT, 3 e 4R
PR PR G A 2

K 75 2 9 (heat shock proteins, HSPs) , X
PRI H (heat stress proteins ) J2 #EAL b= B
PRSY, HA Z2F LR W) 27 D RE I I E R S 1 A L O B
B HAR R PEE K4 TN AT 4y 3
ASEFEF G - HSPO0 (85 ~90 ku) HSP70 (68 ~ 73
ku) AN F AR ST 1 (16 ~4T7 ku) 7 e
HSP70s J& i R 57 Rl B L2 1) — % . HSP70s F2 %L
FH 2 A [ 114 3 R T 43 652, B 401 B 78 HSC70
(heat shock cognate 70) Fili75 5 %! HSP70 F:[H .
IX Wi HSP70s 75 4t it PN 12 4 45 8 244 1, HSC70
FEE5 M o 2 I A kB S AR B R A
70 HSPT0 SEH S 5 AR, B0 4N
() A FE Be 7, 45 ) B0 05 W 38 Bl 1 0 i A2
PESTR PR A R 3R A TR A A P
FhHARTEHE 1 70 BYRIR X TR HLIA 1) 59 )
FLERE ) RA R X,

3 5 ( Megalobrama amblycephala) , 3 &

T, B H SR SR, 2
RAKTFFH AN Z — o AR AR B IR B A 12
AR TS A R KB Ve X [k 6 72
ARSI a0 B DL AR B . 38 T 0, A S 7 A ok
BTRER FURR AR 2 0SS IR B R R Ve L
AT, TRt HO AT Sk 5 2R 4 AR BEAE AR AR AR
PO U LUK HE il HSP70s mRNA SR 3K 1Y
SN, ASI A T 1 22 4 P OR 1) ARDRLES i ) $2 ik 2
BRI

1 MRSIE

1.1 &AM GRMFEBR

Sk 5 H L K PR 2 2 B IR K I B 5
RIS (R 77E 7o b M 5 VI 2 X N TR .7 W s 4
FEA— oy A1 3k i b, W) G K E (133, 44 =
2.10) g, BERLAT Ay 4 21, 4 B R BREE R R A
Vel KM E S Ve ME(hdl, B 3 N~ EL,
12 KR (B H 8.0 mx2.0 mx1.2 m,
KO, 7 m) BRI 100 R

KRER HE Y R A ) S, A3l
i 40% ;L - PR MR - 2 - 2 R 0 R A
(LAPP) 2 % [Q 25wl 7 i, A Ve I8, A R0
w35% .

TEBLA H O rh 23 0 B8 60 mg/kg KRBT |
700 mg/kg Ve .60 mg/kg KIEZ +700 mg/kg Ve
(BIAARCE ) , LA H AR R S %) iR, 4t 4
RIS BT A B R H AR 2 AL
FEE T WA 1, Hd Ve HR0E RN 50.3
mg/kg, AEAS T 1 A1 3k 37 1F 3 2 K 75 205 Kk
RGN 60 mg/kg KR AR SH R T -
9 | 145G T Sk B 1) A R TS BB o 1) 5 Ve 2R
v R B Ve nl A R R Y S ) AT I
SR SRR T ARAE T A A K TS, 7 Ak
filh H K s Jim 700 mg/kg Ve (4£3 Ve 750 mg/
kg) ; KIEE S Ve WA NN T K58 — 4 il fh
MIRCR . & B EORH BB L 60 H i, SR BUZ 2K
P RIEG NG LY, % 45 7R ST fa , T/
TR R AL A AR 3 mm (R T R R,
50 CHETJEF 4 CrkiE P R7A & H .
1.2 fA7FEE

Pk 835 75 v K B2 E R Be iR K ol 0t 58
HL LI AR K Je b 9L 15 d Jo$MR L H R,
B RALMEMIIR (8:30.,16:30) , H $1H & hy fafk &
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2% ~4% , HARPEAE AR AR DUVRIE 2 %, L
BRI G O N H . IrFE b H BOESE 78
S TSR KR 24 ~28 °C,pH 6.8 ~ 7.6,

HE >5 mg/L, A& <0.05 mg/L, iifb & <
0.01 mg/L, 1EXFFFH 60 d J5 45, A AREK
PR FIRAES

x1 BALHEMARSEFRKE
Tab.1 Basal diet and nutrition levels of M. amblycephala

H M4 i, ingredients % E 77K nutrition levels

fia k) fish meal 4.0 FHJF (% ) dry matter 88.68
SF soybean meal 20.0 FAEH (% ) crude protein 30.89
FE/EH peanut meal 8.0 UM (% ) crude lipid 4.58
KK rapeseed meal 25.0 #E(% ) calcium 1.15
HH1 cotton meal 8.0 (% ) total phosphorous 1.24
KA rice bran 10.0 H 545 (% ) available phosphorous 0.84
UK wheat middlings 17.5 EHARR + 22 (% ) methionine + cystine 1.13
i fish oil 2.0 R (% ) lysine 1.58
SALJEEK choline chloride 0.1 HBE(kI/g)" gross energy 17.68
YA H TR vitamin premix® 1.0 “/: 2 C(mg/kg) vitamin C 50.30
) T84 mineral premix® 1.0

1+ attapulgite 1.0

R — 445 monocalcium phosphate 2.0

B salt 0.4

il total 100.0

L TP, BB 1R 23,9 KI/g MBI 39.8 KI/g KA 17.6 KI/g SR S bR A S0 52, He4: 3507 W B

70ty BRI T TR

Notes: 1. Gross energy ( GE, kJ/g) calculated by protein 23. 9 kJ/g, crude lipid 39. 8 kJ/g, carbohydrate 17. 6 kJ/ g:'m ,and the others are

measured in the nutrition levels; 2. Vitamin premix and mineral premix were provided by Nanjing Huamu Animal Institute.

1.3 BHKW

T TR I A5 T, e A J B A — U A 3k
5 HEA T BCRE IR, B MBI 10 R A, i S pR R T
WA IR K K 7 WF 5 Bl 4 A3k 1 18 7K B8 i T
(Aeromonas hydrophila, Ah) . ¥ T 12 fr
RT3 BT AR IS 1 e K AR T TR TG TR AR
FRER KA RE LU B 5 x 107 cells/mL, 444
100 g fa 57 VST K 0. 5 mL, SR 5 73 S 57
TEWN I KM 12 /R H (BAS hy 2.0
mx1.2mx1.0 m),fRIUEFSE R A, MY
FET A OL, I 3 F 0.6.,12.24 .48 h Gt %
i
1.4 RE5E

TAFRRIEE S B8R 24 h KAt AR E T
B, B P LR 3 R A A I A 1A Sk By, IV FE
“h 200 mg/L 1) MS-222 Pt IR B bR, 28k
F AR JG T — P B T 0 S5 e DA Dk R i o
MAEETE 4 CokEETPHEE 1~2h 5,04 T 3000
r/min Z.0 10 min £ M7E, —20 CHAA& .

BRI S7 RIE T IS, %1 L 1A O 0 T J
IFPRE 2 0.1 g JFIEARAE A E T -80 C
PRAEIT 00 7 A )77 D0 A 5 5y G & JF I ]
FRA AT, BG40 68 R 7 R DL s BRI
FHLA BT 5381, YL =20 CIRAE
1.5 MEEREAZ

AR EHARIEAR HlE AU R E R
(weight gain rate, WGR) | 45 7 4 K & ( specific
growth rate, SGR) | 1H B} £ %% (feed coefficient,
FC) FET-Z (mortality,M) | Ji§1% # ( survival rate,
SR) AT {4 H ( hepatosomatic index , HSI) . PN JIFF b
( viscerosomatic index, VSI) . I J#% J& ( condition
factor,CF) .

BT 2% (WGR, % ) =100 x (W, =W, ) /W,

B K% (SGR, % /d) =100 x (Ln W, —
Ln W,)/t

HPRRA(FC) = FI/(W, - W,)

FET-2%(M,% ) =100 x (N, =N,)/N,

WIE2 (SR, % ) =100 x N,/N,
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JFA L (HSI, % ) =100 x W,/W,

P (VST % ) =100 x W,/ W,

AES# BE (CF, % ) =100 x W,/L°
K, W, (g) HayIRYE; W, (g) H Rk
5 0(d) NRRRE FI(g) B R V- 8 & il k)
S (TR N IR RGN R B EEG W,
(g) MR AR W, (g) Ry H R R NI
W, (2) MERAOKRIKE; L(cm) HERE MK
(IS

WUP 3%, 4 40 HF KR 105 C 6 & i
(GB 6435—86 ) I 7 ; M & 1 R PR & &k
(GB/T 6432—94 ) il & ; KN 107 R F 2R FQ 4 %
(GB/T 6433—94) Il 7 ; KL JK 53 K FH] 550 CHy%%
:(GB/T 6438—92) M 4E .

A i A AL 35 AT 6 W) SHEE(TP) R
FEAR — IR L I E s YA R (LSZ) 2 B8 Yin
SEUT G I R 5 B SR (COR ) SR F il 6 #0338 125
(RIA) P &l A e st e 7 LR W AR BT
FEHT; A & B (GLU) | H il =18 (TG) | iH [ B
(CHOL ) | &+ N ¥% Z W ( GPT ) | 4 B% 5% 2 g
( GOT) Fnfif I B R i ( AKP) 257 5 [5] D1 5 8 Cx
—4 B4 [ B AR A R 1R & A H
RS AR A FRA ]

BT AT AL 45 4% 09 ) 2 JHF A it it R
Jei o FEVS A= BRER K e 15 FHUE 4R 1 I AR
JHFIE S 530 A B (pH 7. 4) #% 1: 9 (W:V) [ L 49119k
WA ARG 4 C 10 000 r/min .0 20 min, B
HRAT 8. HAAAY B AR (SOD) i 2
N Granelli ™ iy W04 44 iR 00 A, 3o 4801k 0 i
(CAT) i ¥k 2 M8 Sinha'* J7 k0 52, N — B
(MDA) 2 #§ Mihara 2" (i A B B 22 B2 43 0
Fofaiilg . DL B &3 B re s s E Y T
T .

FFRE 3 Ak #k 2% & 70 mRNA & ik K- 6%
mE MRAEIRATC 2 v ke B 1A Sk 7 20 AL A
Ma-HSC70 F1i5 57 Ma-HSP70 cDNA 4% %>
(Ma-HSC70 ; EU623471 , Ma-HSP70 ; EU884290 ) ,
TEFE P 5 O] 22 S ORI AR 43, 43 it
%51 %, Bl Ma-HSC70 A P1. CAGGTGGAATG-
CCCGATGGTAT, P2 : GTAGCAATAGTGGCTTT-
GGAATGGC ;Ma-HSP70 3 P3 : CTTTATCAGGG-
AGGGATGCCAGC, P4; CCCTGCAGCATTGAG-
TTCATAAGGT, #4713k @548 F I A B-actin [#

51 ( AY170122) , #3159 4 P5: TCGTCCACC-
GCAAATGCTTCTA, P6: CCGTCACCTTCACC-
GTTCCAGT. firf 5| %34 i b ik 53 B 22 ) T A2
ABRAFG R, P8 R W Ry 123 ~152 bp, HX
A1k a5 JiF BE 50 ~ 100 mg, #% ff RNAiso Reagent
(TaKaRa 2\ 7] ) B HH 15454, fili§2 &L RNA, — ik
OD,,,/OD,,, /1.8 ~2.0,

¥it B SYBR® PrimeScript™ RT-PCR Kit
(TaKaRa 7vw]) fff LM, #E47T RT N, SR8 J5 R
A SYBR Green [ i} &5 ¢ M3k 4 7520} 2 7 PCR
YIS, L B-actin NS, X145 B £ FF i Ct
{EHEATI— AL AL 3L, LK HE 4] Ma-HSP70 mRNA
K- R L I8 2 7k i E e St
PRI AR FE B 1 70 mRNA [ FEXT R B E, 250
7 i PCR B 554424 :95 °C 10 s, 885 45 AMEER
(95 C 55,62 C 155,72 T 10 s, ERICEHOE
i), )5 72 C 3 min; g 2R 1 RN A5 R 65
T t092 C,H5F50.2 THEF0.02 s EZMHICF
1.6 HFEFHITS5HH

SEEREHE ] SPSS 13. 0 Geit 3R (42 rh i L A
) 2% M7 (one-way ANOVA ) F1 Duncan [ £ &
AL DL R ST FEAS £ — K35 53 #7, P <0. 05 FRoR 25
. LI IR L E £ FRUETR (mean =
SE) %78

2 RS0

2.1 K#EE. Ve REBRMAY A k£ KR
=]

MFE 2 AT UL S AL AR B, KB A Ve 4]
Ak il 3 AR E A K R B ER G (P <
0.05) , HrpwE R0 5428 T 9.93% .13.38% ,
T BC AT P 38 B R R S AR R 30 BRALIK,
HEERAEZE(P>0.05), KEZRHM Ve HH
RERBCRIIE TR 3 5 Il 8 & PR (P <
0.05), H b B R E 4 T BT 18, 72% |
20.43% , Bt - % W 4 5 F B T 76, 91% |
61.43% , 1EIERTE 45 1, 3 A~k 50 4 fa 0K I {4
Eb | A AIE BE AL 35 B 5 0] R A A BE 22 S 34 AN I
(P>0.05) fHA FREEH B I, KR
m A Ve ¥ al 4 o A Sk o5 19 A K BRAR IR R
BORBET R, 3 BRI ) fi R R HEA 13
X FARTEARTE bR R R AN K o
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®2 KEZER.Ve RERMAX L84 KR RAIEIRE R0

Tab.2 Effects of emodin, Vc and their combination on growth and body indices of M. amblycephala

TiH il PN EN Ve KHEH + Ve

item control emodin vitamin C emodin + Vc
W (g) initial body weight 133.38 £1.12 133.72 £1.61 132.54 £0.92 134.10 £1.68
K (g) final body weight 229.99 +2. 50 240.25 +6. 52 241.41 +4.05 227.39 +5.05
1T A (% ) weight gain rate 72.43 +1.36° 79.62 +3.06" 82.12 +2.20° 69.52 £1.69°
g E K2 (% /d) specific growth rate 0.91 £0.01° 0.98 0. 03" 1.00 £0.02* 0.88 £0.02°
TEBLZ S feed coefficient 2.35 £0.05% 1.91 +£0.05° 1.87 +£0.03° 2.33 £0.08*
BET-# (% ) mortality 4.33 +0.88* 1.00 0. 58° 1.67 £0.33° 3.67 £0.33*
A& (% ) hepatosomatic index 1.62 +0.17 1.43 +0.08 1.37 £0.09 1.49 +0.10
PIELL (% ) viscerosomatic index 9.68 £0.45 8.93 £0.39 9.35 +0.40 9.06 £0.23
AES# R (% ) condition factor 2.34 £0.03 2.26 £0.04 2.25+0.03 2.29 £0.03

TE [ — AT EdE A AN B bR R R 2255 i3 (P <0.05)

Notes; Values with different superscript letters in the same row are significantly different(P <0.05).

2.2 KXER. Ve REBREXNBALEGMABSE  BH mKSFRK B & A TR (H 2R

=AU BIARZE(P>0.05), Al L, RER S H & Ve
HIE 3 FIHL, SR ERAAAR L, KRB Ve L SRR A Sk 85 LA a3 B2 AN K

PC T2 11 3K 85 UL PR KL E RO I 1) 5 AT T

®3 KEER.Ve REBRMAEA L&A S KRN0
Tab.3 Effects of emodin, Vc and their combination on muscle composition of M. amblycephala %0

45 K5y HEH Githi=gii] K5y

group moisture crude protein crude lipid ash
%if B84 control 78.37 £0.52 18.04 +0. 36 1.98 +0.06 1.51 £0.06
K#E#E emodin 77.32x1.03 18.87 +0.83 2.23+£0.29 1.29 £0.10
Vc vitamin C 77.61 £0.81 18.76 £0.86 2.22 +0.14 1.35+£0.03
K Z + Ve emodin + Ve 77.72£0.91 18.63 0. 74 2.19+£0.21 1.31 £0.09

2.3 KREZR.Ve REMRMAXHE L8 KELE

FREYF I
HIZ% 4 AL, SRR, KPR Ve H

P (L4 A L 3 B 1 T AR 110 7K ST 2 S 2 18
(P<0.05), Hp BE A &SR INT
16.11% 21.39% 19. 17% , ¥ T s 1 2 U 4 S 448
T 21.14% 25.15% 29.96% ., K% Ve 41
L7 P R ) % Pt e X BR A B R s T
20.47% 21.56% (P <0.05) , ifi B {hg] 5 %} W 21
MZEFAEE(P>0.05), K#EE Ve 4Ll K
JREE CH M =l S X M B PR (P <
0.05) , R Z 40 b — % 09 F KR, 45
TRET 41.29% 24.01% ,HEC (R4 b — 35 5 X)
MR 2 AR (P >0.05) o 4% 21 ] 1 4
JHEFER) & 2E R AR E (P >0.05), K¥ER,
Ve KA 28 P 2 48 4 S i T
PR AR, HEF AL E(P>0.05), H
BETT L, K3 2 M R i Ve 35 RE 4R & 1 3k 7 i

T AR T T TR Rl e R I 1) 7K T, AR AT B R
FEFH I =R 0 & & Boh 4l B AR B Re = L R
F I TR A 7K (E AR A 2 P ) B 5P
2.4 KEZE.Ve REBRMAYNELSHIFREREL
et Al

H12¢ 5 AT, SRR LA EE , KA Ve 4
P Sk 5 T Uk 8 4R Ak 0 5% AL it ( SOD) i 4 i 25 2
EB716.37% 19.90% (P <0.05) . K Z4H 1t
AL AT (CAT) [ HEB A I B 4/ e T
22.11% (P <0.05) , 1 Vc 21 CAT /K5 %R 4H
2R AR E (P >0.05), F{L4H SOD F1
CAT Gtk SXT AN Z R A B E (P >
0.05), KiK. Ve M H B (h 4 o i ik oy —
(MDA) ) & f ¥ i Z IR T X4 (P <0.05),
LR, R R A 7 Ve YRR B & ] Sk 5
JIFAE SOD 4 3% M , B Al MDA (it & &, 11 H. oK 3%
FILRESE B CAT (/K1 s BLfh 4 B AR WA 1
JHFAE MDA (1) 85 £, EA B B P [ 39 35804 FH o
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Tab.4 Effects of emodin, Vc and their combination on serum biochemical indices of M. amblycephala

T H it B4 KER Ve KEER + Ve

item control emodin vitamin C emodin + V¢
MEH(L) TP 44.08 =2. 48" 51.18 =1.75 53.51 £2.31% 52.53 £2.67°
VAT (pg/mL) LSZ 9.98 +0.69" 12.09 0. 78* 12.49 %0. 33" 12.97 +£0.40°
WML EREE(U/L) AKP 73.38 £4.22° 88.40 4. 02° 89.20 £6.16° 83.40 £3. 04
4 (mmol/L) GLU 3.08 £0.40 3.18 £0.35 2.96 £0.34 3.25£0.28
H il =g (mmol/L) TG 3.54 +0.29° 2.69 +0.20° 2.75 £0.22° 2.92 £0.19%
JiH [# /i (mmol/L) CHOL 5.16 0. 14 4.97 £0.26 5.00 £0.21 4.98 £0.14
AR (U/L) GPT 23.43 +0. 62 19.17 £0.73 19.39 +1.81 23.16 +1.13
BT (U/L) GOT 98.50 +3. 40 91.60 +8. 94 89.70 £2. 94 93.90 +7.93
J% JFilE (ng/mL) COR 37.37 +£3.53% 21.94 +1.88° 29.33 +2.23° 36.39 £2.46™

T [ — 47 B P AR B AR TR FOR 2257 B (P <0.05) .

Notes ; Values with different superscript letters in the same row are significantly different( P <0.05).

RS KEER.Ve RERMAEXF L&A B A IEIRE#200

Tab.5 Effects of emodin, Vc and their combination on liver antioxidant indices of M. amblycephala

WH PO KEE Ve KEEK + Ve

item control emodin vitamin C emodin + V¢
WA ALY AL (U/mg prot) SOD 142.53 £7.10° 165.86 +8.15% 170.89 +6.41° 160. 48 £8.13%
i E AL A (U/mg prot) CAT 15.06 £0.87° 18.39 +0.98° 16.30 =0. 56" 14.25 £1.22°
N ¥ (nmol/mg prot) MDA 3.76 £0.18" 2.85 +0.34° 2.68 £0.24° 3.01 £0.22°

T« A — 47 Bl P A A R _E AR TR R 22 5 B3 (P <0.05) ¢

Notes ; Values with different superscript letters in the same row are significantly different( P <0.05).

2.5 KRER.Ve REBMAINELSHBREEKS
BEEENRIPER

ZiIPN ) PNERER PRS-y SN ) EN 3
I Ve ARG HRAE 24 h 48 h 3715 25 5 TR IR
(P <0.05) , Horr R o 3R ASOR B, B I3
BIECXT B3R T 1.47 4. 67 A5 (181 1) o Fcfhéif
ARG 38 55 %) B A 25 57 AN 2% (P >0.05) . 1]
L, KECF A Ve 339 al A 3808 Ak 85 1 T
RIS T, 1 2 P ACR B A o

—~ Xt H84 control — Ve vitamin C
120 = K#E &K emodin —— K#H+Vc emodin+Ve
100 a

@®
(=]

FRIEZE /%
survival rate
W

o O

[\
(=
oo L W

0 6 12 24 48
FflE] /h time

(=]

E1 XEZR.Ve REBERTEF LR
RIEK S B E R AUE E AN
() — B ] P, AN R B3R R & 22 ) 26 5 iR 3 (P <0.05)
Fig.1 Effects of emodin,Vc and their combination
on survival rate of Wuchang bream
challenged with A. hydrophila
Within the same time, different letters indicate significant

differences( P <0.05).

2.6 KEZE.Ve K HE R EA k&5 BFAE & #h
HSP70s mRNA 334 7k B 2200
ZH AR Ma-HSC70 mRNA A7k e ] 22

BAREE(P>0.05) , [iiA S % Ma-HSP70 mRNA
<
s &
X E o Ma-HSC70 = Ma— HSP70
%%.S 2.5
3% % 2.0
<Zr: « 1.5
%% 1.0
B E 05
% Sm 0.0
=5 R AL kﬁ? Ve vitamin ¢ AHF+Ve
= control emodin emodin+Ve

2 KEER. Ve REBARXTF K o5 B
Ffh HSP70s mRNA FiEK FEH 20T
ANTR) bR [R] — B PR EAS [A) 41 1) 22 3% 7K - 1) Duncan [X 22
HHEIEREE (P <0.05) ; # K78 [F]— 20 P P AP FE IR 55 3
KPR AEAS R0 22 7 B35 (P <0.05)
Fig.2 Effects of emodin, Vc and their combination
on two HSP70s mRNA expression levels
in liver of Wuchang bream

Different letters above the bars indicate significant differences
(P <0.05)in different groups of the same gene expression level
in Duncan’ s test; asterisks above the bars show significant
differences ( P <0. 05 ) between two genes expression levels of the

same group in z-test.
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HES I R i Ve (800 mg/kg) BE 2 35 4 =i 41 i
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FHEBVIMKR, YRz 2505 T 109 52 0
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LY B AR B 0 N AR AR ) R AR IR
A, B 2 S WAL AR S g8 KT 1Y e IR X £0 A
SRR R R AN 7 R A R B R
Tt R 653 0 57 R R P ) k5 Affonso 451 2
RIS FE AR R AN A Ve B R T
iR g SRR A, ARLET, KR &
it Ve N SIS 35 4 vy 1 AT Sk 5 1 i S A
i (P <0.05) , 3 A I T3 i #1428 1 5T Y
B R A K (E B A AR B P R R VE

VoS TR Tl A ) M o R R e e e
Z— B AT P R A A R AR, Rk
) LT R Y 2 R TR AR T ot 2 PR
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2 R AN A A KAE . DR R AL
PR P, L I R Y R
A A KB L B0 AR R B A R AR 2 T
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A G 0 T T 1 O 5 Xie S5 BIF S R,
0.5% ~1.0% J b AR SL ) RESE =y g 6 17 S0 i
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PSR PGP b (Salmo salar) "' S5 A A BE A
( Epinephelus  malabaricus )™ 1 K& #& fa
( Larimichthys crocea) "™ Il 1% 1) 7% 1 B 36 P 5 (2.
Kumari 2" Fiz i 4515 i 8 5 570 B Ve X a
ML RS M TG . A b R B R A
i Ve MHRBL R4 RE B 3 5 (P <0. 05) [ 3k il
LT V5 T T 14 355 A , (L TRC A 2 0 oK 6 3 s O[] 4
MAEH

B R T A A A A ) — o B S A 0]
Vil , S SR A 5 B S A, £E
XS B SR TR WAL ) e R v R 4 A
FHo T340 Bk 2 it i 605 8 3o e 728 g e Ak )
TH 235 A0 T3 SR A2 22 AL X D A g T 31 R e i
BE 1 A B TR S OB 1. SER 5 HRaE
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Effects of emodin, vitamin C and their combination on growth, physiological
and biochemical parameters, disease resistance and two HSP70s mRNA
expression of Wuchang bream ( Megalobrama amblycephala )

MING Jian-hua'?, XIE Jun®* , XU Pao>" , LIU Wen-bin’, GE Xian-ping”,
LIU Bo®, HE Yi-jin®, ZHOU Qun-lan®, XI Bing-wen”, PAN Liang-kun’
(1. Wuxi Fisheries College ,Nanjing Agricultural University ,Wuxi 214081, China;
2. Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater Fishes ,Ministry of Agriculture
Freshwater Fisheries Research Center,Chinese Academy of Fishery Sciences, Wuxi 214081, China;
3. College of Animal Science and Technology , Nanjing Agricultural University ,Nanjing 210095, China)

Abstract: The study aims to evaluate the effects of dietary emodin, high-dose vitamin C ( Vc) and their
combination on growth,non-specific immunity and resistance to pathogens of Wuchang bream, Megalobrama
amblycephala. 1200 healthy fish with initial body weight(133.44 +2.11) g were selected and randomly divided
into four groups:one control and three tested. The control group was fed with basal diet( Vc content 50. 3 mg/
kg, with L-ascorbyl-2-ployphosphate as source ). The three tested groups were fed with basal diets
supplemented with 60 mg/kg emodin, 700 mg/kg Vc,and 60 mg/kg emodin + Vc 700 mg/kg, respectively.
Fish were fed twice daily(8:30 and 16:30)at a feeding rate of 2% —4% body weight. After 60 days feeding,
the growth performance ,muscle composition,biochemical parameters of serum and liver,the mRNA levels of
two heat shock protein 70s( HSP70s) ,and survival rates after being infected with Aeromonas hydrophila were
investigated. The results showed that compared with the control ,the weight gain and specific growth rates, the
levels of total protein ( TP) , lysozyme ( LSZ) and the alkaline phosphatase ( AKP) in serum, the activity of
superoxide dismutase( SOD)and basal expression level of inducible HSP70 mRNA in liver were significantly
improved( P <0.05) , while feed coefficient, mortality, the contents of serum cortisol (COR ) and triglycerides
(TG) ,and liver malondialdehyde (MDA ) were reduced (P <0. 05) in emodin and Vc groups. Although the
serum TP,LSZ levels,and the mRNA level of liver HSP70 increased significantly (P <0.05) ,and the liver
MDA content also significantly decreased (P <0.05)in combination group,the synergism didn’t appear,and
other indices were not significantly different( P >0. 05) from the control. In addition, the liver catalase (CAT)
activity was also significantly improved in emodin group compared with the control( P <0.05) ,while the CAT
activities in Vc and combination groups were not significantly different from the control (P >0. 05). Other
indices, such as serum glucose ( GLU ), glutamic-pyruvic transaminase ( GPT ), glutamic-oxaloacetic
transaminase ( GOT') , cholesterol (CHOL ) ,the mRNA level of liver constitutive HSC70,the fish body indices,
and muscle composition were not significantly different between groups(P >0.05). The challenge experiment
with A. hydrophila showed that compared with the control the survival rates in emodin and Vc groups
significantly increased( P <0.05) whereas the survival rate in combination group had no significant difference
(P >0.05). These results indicate that the basal diets supplemented with emodin 60 mg/kg or V¢ 700 mg/kg
could promote the growth of fish, improve the non-specific immunity, antioxidation capacity, and the basal
expression level of HSP70 mRNA , and enhance disease resistance. However, the combination of emodin and
high-dose Vc showed no better effect,and the mechanism of their interaction remains to be further studied.
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