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£ #H, B A&, *ER, X T, K&K, WEE, F A
(AL A K 225 A K 4 55 7 T A5 5
KK = HE S BOBIE 4 D 1 10 W R 430070)

WE: AR ETARS B A I XG4 8 K A ER SRR A N W, R B
H(175£0.00)g th B <8 AL xt %, RAZHAZ AFERAIERBAM (Se £
0.08 mg/ke) i 4 Bl 5 s B A (4T 31)3 AP (41 7 0.,0.25 49 0.50 me/ke) , % £ 5 3 4
A (4 0,50 A1 100 me/kg) , 3 47471 44 J5 51 9 4 4, 3 R 60 d 5, 43 B 3k
B 42K L R A R B8R DL R K K B Bk kT, 3 40O B Sk S
BN R HRIER DL ST R EAR S BA B kAR, A RRA AR
FEREERKSHALERG TEXGHE NN EE BRAKEURMATHEL 48,
16T B FH(P<0.05) BERMASHXEFAUEFREHERPBTLKE, BF KK
R B (P <0.05)  RILL A MM H . BHEARESHHTURLH ST ER—Eh—
K A 6 3 B A KR A KB B, R 80, BB A £ % LR 5tk MaGH 0 I e MalGF-1
% #y mRNA %34, % 5 B = % &k MaGHR, B 71 2 % T8 A I MalGF-1 3 & th
mRNA %3 (P <0.05) % %4 0, 1 f o i o B¢ 675 . % 41 % [ 5 8 fu 1§ o GH A0 IGF-1# 4 &
(P<0.05),Ti% % 5 8% P (% # IGF-Ity & (P <0.05). K% ERAN, HEAHDESLH

HERGAFFENKER  ARFREEANE, FoEKERMGR I 24T, B K84 &1
Ko B2 BE AR A0S % B LA B9 2 HOK Am B Y 0.50 mg/kg B A AR 50 mg/kg K £ B
KR Ak BEM; X58; £K; RELL; FARERT

hE SRS S963.7

713k fifj ( Megalobrama amblycephala) X 4 &% E
thEy 1A 3k B, JE AE B 4 (Osteichthyes ) | il JE2 H
( Cypriniformes ) . #f &} ( Cyprinidae ) . fifl . #}
(Parabramis ) , jJ& , & & EF¢ A B EL T AR
—o PIKWE G 1 IR 58 — ORI i AR IR A
P PRL I BC A (0 — e 1 sl oy s A P D 5
Tkt B Sk 5 % 5 2 i i AN B AL 5 % 3257
BT S, 4 ] 45 M 2 3k e PRS0 A A0 I5C 5 )
R T A IR R, FR A R R
I TR E B R T 0 SR BT AL (R
FEAE A AHIRER s R pH 45 ) 3R

%5 B #5:2014-06-26 &8 B 8§ :2014-11-01

NXEFRERD A

HACHZEAL PO H R R A KB ST . T
I, T B if e, A AIHE DR R S P A 3R
PR AR T ST PE AN 25 Bk B 451 2 1R, 7
—EREIE A2 T ATk 677l 8 T RS R R
e, MBI HILIAAS B A, i1 36 77 S el 4 i vy 2
PR B G K S BB e e )T, AT
SRS UL 3R 7 IR AFAE I Bk B, i B
HTAEREFRIE , I BB 5 G, PRAIE R 2 4

i BAIG R 25% 22 13 0 2 DG IR o 9 K AR BT S AL
o AAE D — b O TR LB SR I E B e
HRE Bl 2 T B S W SRS RSB 52 B A

FEGTE WL [ AL 3 4 (2014CFBI38) 5 [ [1 4R 2% 5 4 (31100378, 51179134 ) 5 42 th el K 2 ok 2 A B 45 01 37 3 4

(SRF2014177)
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VRS A D PRI S AR, T Sl R A K
B LGSR B BT, I NSRRI, — O
T, AR R 2 e H I 480 A W g ( GSH-Px) 19 2H 4,
AESR = ST HT I BT A AL BE ), 1 o e 2 Th e, [
RFET 3R AR K 5 55— 07 T, A 5~ I AL
FOZH ARy , REAT T FOIR IR IBR 16 LA B e, Ak
HURIRZR (T4) 5672 0 =l A g Jsi B2 (T3) , T3 il
AR R 3R A0 A KOBR 16 8, AT 2
PEAERK . AU EA WP R 35 e
Fi L O HRe gl o R A i AR, LA LI IE
KUCRTENLIA A LU, T2 3 3 & AR KPR RE I A
AR o AR A U B BIE 5T 3 L R
(selenium yeast,SY) 2y 3=, SR [ P X o BEAfG 7E 7K 2
¥ b A A . A 2 W (tea
polyphenols, TP) & 255 it v 2 By 2 Ak 5 1 1) SR, 2
P R B RER e A AL T A e 4 m] S i & S i i R 7
BRI 2. CAEREY, K2
PR F SR K YERE AT ST A S Th e (A
Z B TE B S ek v A BIF5E E FH20  A L T4 2
( Paralichthys olivaceus )" | WI % ( Oncorhynchus
mykiss) """ S 46 ( Carassius auratus gibelio) ™"
B AE A ( Oreochromis niloticus) " %5

ARSI DA Sk 75 S B 55 %6 42, A ARDRE R s IR
(6] 7K 18 e B 05 0 255 22 1y M HERE A, R R 2 %o 4]
LB R TR BT SR i BT R K R

AT I SE MR LA L o 22 18] G W ) 80000 ) s ok —
AN E L3 AR R R SO SR R A fE mRNA
KA, T o il — 0 R — A il i PR 35 kAR
TR P e A A BRI, LAY DAy I B0 A0 2 2 1
TEZK ™ A SR 2 A BRI AR

UMk

1.1 LG &R GRm# R mR

VAL 3k f77 &)y £11 p ¥ O 4 TAT 1A X 5 e 9t
Sy [) — b BEHH i B T 1 AT Sk 6% &) £, A & N
TEIR K IR FH R G AT R0 . SC B0 JF IR i, S T 2k
Tl R BI5 4 JR o I S 00 2 R R AR T KR
e JE A — B A1 Sk 85 &)t W) 0GR BT 290k
(1.75£0.01) g, i dtsr Ry 9 ab 3L, A ik
M3 AEL, BAER S0 B, LERE AL
F& T HUAK 300 L 8 FETE K 546

Tl ERHE [ 2O KA A B W B
(52 1 2 000 mg/kg ) Wy 5 i b 22 3L B i 0y A7
RAF, K2 (JLER S & 60% ) 4i sk 95% ,
W FHILAR H AR AR A RA R, S5k R
B IR 78 WSk 5 4 o i ARDRk e 43 R i
PP REAR (HZ A1) 3 AN 7K F (4350 2 0.,0. 251 0. 50
mg/kg) , 28 Z W 3 4K (4350124 0,50 A1 100 mg/
kg) , #HEATHES 4G G 15 50 9 A kL, Be Al B e
TR E TR R LT B LAl ) ok ok 2

®1 HLgGaEmMAMNBEFTMEFRKTE(FMRER)

Tab.1 Basic diet formulation and nutrient levels of juvenile Wuchang bream ( dry matter)

% AR/ % B IR /%

ingredients content nutrient levels content

[ £ f white fish meal 15.00 #L&E [ crude protein 35.09

M) soybean meal 49.05 HLAE WG crude lipid 5.48

fh 3 fish oil 7.05 JK 43 water 7.18

K UEH corn starch 10.30 K4y ash 14.33

S fLPEF% (50% ) choline chloride(50% ) 1.00 fie it/ (kJ/g) energy 18. 04
R FLL 4 K carboxyl methyl cellulose 3.00
21 4 % cellulose 3.60
=F k=% Cr,0, 0.50
B —A§5 Ca(H,PO,), 2.50
2 ZWRY) vitamin premix"’ 1.00
WY R BUR Y (R &) mineral premix(no Se)? 2.00

1) e RTURY (mg/ke) BT R 20 B K 20 484 3 B , 20 B4 5K B, 2 4542 R AL 1. 83, 48/4E K D,0. 5 484 K K, 1051 R,5;
ZERES 505 JJLEE ,100 ;44 2 E, 10, 2) 53 iR ¥ (g/kg) : NaCl,0. 8; MgSO, - 7H,0,12;NaH, PO, - 7H,0,20;KH, PO, ,25.6;Ca
(H,PO,), - H,0,16;FeSO, ,2; (CH,CHCOO),Ca - 5H,0,2.8;ZnSO, - 7H,0,0. 028 ; MnSO, - 4H,0,0.013;CuSO, - 5H,0,0.002 5;
CoCl, -+ 6H,0,0.000 8;KIO, - 6H,0,0.002 4

Notes: 1) Vitamin premix ( mg/kg) : thiamin,20 ; riboflavin, 20 ; pyridoxine,20 ; vitamin B, ,2;vitamin A, 1. 83;vitamin D,0.5;vitamin K, 10;
folic acid,5 ; Ca-pantothenate, 50 ;inositol, 100 ; vitamin E,10. 2 ) Mineral premix ( g/kg) :NaCl,0. 8 ;MgSO, - 7H,0,12;NaH, PO, - 7H,0,20;
KH, PO, ,25.6;Ca(PO,), - H,0,16;FeSO, ,2; (CH,CHCOO),Ca - 5H,0,2.8;ZnSO, - 7H,0,0.028;MnSO, - 4H,0,0.013;CuSO, -
5H,0,0.002 5;CoCl, - 6H,0,0.000 8;KIO; - 6H,0,0.002 4
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B, 5« TR BRI I 5 22 B 0T AT Sk B0l &)y 0 A 0 AR Bl i R 3R 08 3 R A 5 B 0 19 3 T 99

¥y iEad 40 Hi, %58 1 i GRS ¥HA, b ed
FKHBHEY RIEE G, VAR 2R 4E R I 7850, fi
A S e 20 e A B R KO IR R —B, SR E
RUNEZ AL 15 8} R B (245 . 21204547 ) il 5k 42
2.0 mm g F R iR R, 50 CHREF P ET R, & T
4 CUKFAPORAEE o DR} b e B0 1) 2 5 R
HLJEHE A 55 B 7 1R & 615 A (ICP) A6 I, I 45
LR pRDR A Y 5 D 0.08 me/kg, %k Z Rk
rhe N RILFNE S TAT AR E— B IR % 2
B (QB 2154 -95) AT H I .
1.2 {HAFEE

SER A, H B o AR E Y 3% ~4%
BRI 3 U, 78 9:00 B IE 5, 2 /N i J5 WL %%
O, AR B &, 18:00 5 2200 #2455 it
— K, TR b R R AR DA RS A f M, AN AR
ARAE 7K TET B R S5 R R R R S5 B [A] K
R BESE SRR R T A SR PO K R G PR K
L (25+0.5)C,pH }7.5 ~7.8 A E KT 5 mg/
L, SE8eia F 80 60 d.
1.3 WEXR

T F5 SE A5 IS B A AT I U BT B A
— 30 BH kHFTEKILIPLEE
(Aeromonas hydrophila) J3% Y% 52 06 o 52 46 FH & 7K
AR T Y R R I B R A B A A P T 5 T T
TR O, W T8 JS O IR A T B R B R R TE
28 CHr v 85 I 46 B 5% 24 h, BEAT IR N 9 &M,
FH K B A B ER K W vk, L4 000 r/min i 0
15 min, WA TTTE A TR A, T K TR AR B3 /K E 4T A
PR, 43 I A 1 x 107 .5 x 10° 1 x 10° Il x
10° CFU/mL 4 A~ ¥ JE B B % o s A Sk 5 1)
LD, , i H LD, 7E 5 x 10° CFU/mL A 47, 1F=
U R B R RE K RO M TR (2,05 x
10° CFU/mL)0. 1 mL, % 41 4k £ 4% M2 J5 ok 1) 52 56
L ARDRE, PROIE 78 2 1 A, W I S TR O, OF
A3 HF 1,24 48 96 FI168 hi it A7 %,
1.4 XESiE

S ARG AR 48 h SEER T bR A5
53 IR £ 7K A 1 f AT FR T 0 Sk H I E (g)
FARE(g) , iHRAERKIE . B PATRERL L 3
FE VAT K 55, FH— U I 3 5 8 DR DK R L
FELE 4 CUKFH#E 1 ~2h 5,004 C .3 000 1/
min .0 10 min 45 M0 , T 00 i b AR K
WOR & i o R T S B I A U A

g, B A, 23 i B 0. 1 g JHF AR 9 R R i
B % - 80 C kAt 4R A7, I T RNA 4 A1 A
FIRME R A B ARIBOILA , HIVS VR TR UL T,
FHT 0 5 5 L 5 LAy o

1.5 MEHRmEFE

A K5 W IKIEAF

g3 4% T A3 58S B R (weight gain rate,
WGR) F55E 4 K & (specific growth rate, SGR) .
Bl 2% (feed coefficient, FC) AR % & ( condition
factor,CF) | AT & L. ( hepatosomatic index, HST) #lI
A& B ( viserosomatic index, VSI) :

108 K (WGR, % ) =100 x (W, - W,) /W,

558 K% (SGR, % /d) =100 x [La(W,) -
Ln(W,) ]/t

U R H(FC) = W,/ (W, - W,)

JE B (CF,% ) =100 x W,./L}

JFAEE (HST, % ) =100 x fiFfE & & (g) / 4k
B (g)

HEAAR L (VST % ) =100 x A JEE & (g) /2K

it (g)
A, W R A1 3k 7 S 5 i (g) s W, O ) ik
Skt SR (g) st MR IR KRB (d) s Wy, S R iR
BHEBUR (g) s W B AR Ak 85 R i (g)
L, 2R M 3k 5 F K (em)

WU B I R 0 T KR 105 C
fEH % (GB/T 6435 - 86) il & , #l#5 11 % FHHL G
JERIE(GB/T 6432 - 94 ) il 5 , MG D7 % TR K
422 (GB/T 6433 - 94) I 5 , # K 43 >k H] 550
CTHpe: (GB/T 6438 —92) Il 5E ,

dF P A AR R R A E#UE
Py TR AIE T i Tt 3K G 5 1 R) A DN L v v 2R K
R (GH) Fijge i RAEE K 7 (IGF- 1) /9 &% &,
GH Al IGF- I Bl 5 J5U B 24 4 F A= 1 3R UL AR e
DA, BARERAE L B2 BRI G Ul W] 147 .

Jii < Ak T P R B RO KR 4 AT M
Trizol ¥4 3 UM I JIE &L RNA, JT# B 73 06Ot
B i1 ( NanoDrop ND-2000 spectrophotometer,
Thermo Scientific, USA) Jill i€ 260 F 280 nm 4k 1)
WSO, A5 I RNA ) 77 S R0 2 B2, 5571 1% B
JE AR BE S AT RNA HE AR 1y kR ) RNAFE
SERPE, B 1 pg & RNA, A PrimeScript'™ RT
Reagent JZ #% 5% i 5] & ( TaKaRa) & i, cDNA, 3
13 29 cDNA fRAFAE - 20 CukAE & M.
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¥ Bio-Rad CFX96 SZ i} 5 £ PCR ¥, %
TaKaRa 7\ &) ) Prime Script RT Master Mix 25| &
(DRRO36A) it B] 45 i/ 47 qRT-PCR, % 't B Bl
SYBR Green I, #4843 ¥, qPCR £l 5]
Yy ) SCHR D13 T/ 07 125, AR ) AR (B i) Iy
AR G . PCR R 4 41 2 W42 ¥ 94 C
10 5,751 94 C 5 s, 3B K/ FEfif 60 C 34 5,3L 40 4
FA ., PhB-Actin FERARXE BN S, R 270G
VMR A H RS R A kY

R2 EMEAEE PCR3IMFT
Tab.2 Primer sequences for real-time quantitative PCR

£ FIFI(5'3") 7“4/ bp
genes primer sequence product
F:TGTCGGTGGTGCTGGTT
MaGH 212

R:CGCCTCAATGGAGTCAGAGT

F:AGCCTCCTCCTGAATCCT
MaGHR1 186
R:TTCCAGCAGTGAGAAGGTAT

F:CAGAGAATGTGAAGATAGGATGGA
MaGHR?2
R:TAGGAATGAGAATGAAGATGGAGT

F:CCGATTTAAGGTCCGTATT
MalGF-1
R:GTGCAGCCGTAGTTCAGTT

243

F:ACCCACACCGTGCCCATCTA
B-Actin 152
R:CGGACAATTTCTCTTTCGGCTG

1.6 BELE

A SPSS 17. 0 J2 4K {1 x4 K4 it 47 45 31 4
7, JHl Duncan [R5 #EAT 22 5 U AAG 56 25 41 ) 1) 22
5,P<0.05 FoR % BE . SHEE LT
+ bR 2% (mean + SD) IR .

2 gk

2.1 BEWMAXSHNEALSGHERERENZM
B¢ AR e 2 % By ot B 3Kk &5 £ K Ao T AR 38 AR 69
Howm SEREEREL RN 0.25 F10.50 mg/kg
RERRG 5 AN G 0 P B AT A L, 38 R 00 1) 42 55 5. 86%
1 10.83% , A 04 BIFAAIG 10. 63% F115.94% ;
M AN 50 #1100 mg/kg 28 2 My 5 A SN 25 22 3 AH
Eb B E R A B4R = 5.90% 1 11.05% , (kL 5 5K
Ay BIPEAG 9. 41% F1 10.89% , 2 WP 2 )7 24047
o e v N G 0 K 22 T 35 0 4R v A Sk 15 4
0 ()38 FE R AR E AR K F (P <0.05) 5 g & BRI
TR B JUE A B R R R B (P <0.05) , X IE W )3 TC
BEFLW (P >0.05) ; BEEEAAI2S 2 1) 22 HAE A
EHR R R E A K (P <0.05) , BRI R
FEL(P <0.05) , %f a4 (14 JF 44 B E 4% b AIIE W6
JETC R M (P >0.05) (£ 3)

3 AMNPFFRAKENBEEMESBHNALGHEERKRREEERAZE
Tab.3 Effects of dietary selenium yeast and tea polyphenols on growth and body indices of juvenile Wuchang bream
o415 BT % FE KR/ % L 5 182/ % WA L/ % JHEAA LE/ % (CEEEN 1
groups WGR SGR CF HSI VSI FCR
Sy T, 463.43 £4.86° 3.09 £0.02¢ 2.03+0.05 1.49 +0.10" 11.07 £0.75* 2.56 +£0.05°
S, T, 620.45 +16.76° 3.53 £0.05° 2.01 £0.01 1.21 £0.01° 9.48 +0.35™% 1,91 +0.05"
S, T, 675.29 +17.82* 3.65 £0.04" 2.00 +0.01 1.17 £0.01°¢ 9.77 £0.01° 1.83 +0.04¢
Si T, 679.92 +16.39™  3.66 +0.04™ 2.00 £0.01 1.38 £0.06™ 10.43 £0.20% 1.74 +0.02%
ST, 612.00 +26.00° 3.51 £0.07° 1.99 £0.01 1.13 £0.10° 8.87 +0.51° 1.94 +£0.08"
5T, 620.79 +37.36° 3.53 £0.22° 2.00 £0.06 1.07 £0.06 9.93 +0.70" 1.89 +0.01°
S, T, 661.80 £26.12%  3.63 +0.07™ 2.02 +0.06 1.26 £0.25% 8.93 £0.45% 1.77 £0.03°
S, T, 681.92 £26.71™  3.67 +0.15™ 2.01 £0.04 1.04 £0.05% 8.68 £0.11° 1.65+0.03¢
S,T, 661.36 +3.69™ 3.62 +0.01° 2.03 +£0.05 1.00 +0.01°¢ 8.79 +0.70% 1.79 +0.06°¢
SY P & 0.007 0.003 0.122 0.002 0.000 0.000
TP P {f 0. 009 0.004 0.304 0.000 0.002 0.005
SY x TP 0.000 0.000 0.545 0.985 0.185 0.000
RSV EE DARA R R 25 B# (P <0.05), T
Notes:Means in each column with no common superscript differ significantly( P <0.05) ,the same as the following
B A ST A kG A P AR AW FHOGT A =k 75 1 37 o GH F1 IGF- T 5 55 il A I 2%

EAL)

sk v A o R0 2 £ g A Sk 99 1L O

(P>0.05) , 75 [A] — i 7K -1, Bl 2 2% 22 B 45 ol

 GH #1 IGF- 1 & & (P <0.05) ; 1M @S 45 2 W
B ERRALIGF-1 % & (P <0.05),%f GH & & Tt
WA (P >0.05) ; LR FIAS £ M 1 28 BAE

By, Mg GH & & 5T m e T B, 1k
SN 0.50 mg/kg [BEEEAN A 50 mg/kg 45 Z By B,
MEH GH S Bl mE (% 4) .
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x4 ARPREKEOEBENSE S H
XHE kL& miERERBENZNG
Tab.4 Effects of dietary selenium yeast and
tea polyphenols on the content of
growth hormone in the serum of
juvenile Wuchang bream

B Al fa B 5 By 3 H) Sk G J S AR e B IR P A
KAk A B R KW h B Tl 1 R AR S
0.25.0.50 mg/kg [ £F 6l 55 A I3 0 1 £ A AT EE
i MaGH 3 [N 3 35 K 70 3l 3¢ 3 T 75. 76% |
50.51% (£ 5) o GXUHNZFEIT 225087, fa Rk i

] 5 4 8 A Sk 7 1 i
o <ﬁ;?f>/ wxm  GH/ IGF-1/ P BRI ] A 5 B g A Sk i MaGH B R 3 3k K
groups (k /L ) (mg/kg) (ng/mL) (ng/mL) %(P <0.05) ,Xﬂ‘ﬂrﬁ MaGHR, i MaGHR, %i’%

mg/kg
- — KT ERELM(P>0.05) RN E 8B E
ST, 0 0 1.02 £0.06" 69.19 +4.15° o
$EE N MaGHR, 35 2235 K- (P < 0. 05) , 1 %
S, T, 0 50 1.11 £0.02** 61.18 +3.81° N e
i MaGH 1 MaGHR, 3[R 3 35 /K 5F TG i 3 5% i
S, T, 0 100 1.17 £0.13 60.42 +5.92° e T .
, (P >0.05) ; [ bR Al A28 22 B 19 28 HAE %A1 3k
5T, 0.25 0 1.18 +0.05" 85.69 +3.89" o y
i i MaGH .MaGHR, 1 MaGHR, %N & ik 5%
S, T, 0.25 50 1.24+£0.11* 73.14 +3.61°¢ .
AREP>0.05),
ST, 0.25 100 1.20 £0.12% 64.95 £4.72 R - . e .
) A e S i B0 R 2 2 1 ) S ) 1] Sk
S, T, 0.50 0 1.20 +£0.18* 95.90 +5.35° . .
B JHFHE MalGF-1 5] i 35K F- (P <0.05) , 1
S, T, 0.50 50 1.29 £0.05" 87.62 +3.93° e .
b, WEREAN S 1R R MalGF-1 JE PR 355K (P <
S, T, 0.50 100 1.19 £0.04™ 76.83 +4.78¢ e o .
0.05) , M 25 2 By Wi 2 FE (K MalGF-T 52 H %3k K
SY P fi 0.026 0.000 . e
(P <0.05) ; e BEAR FAS 2 B 19 28 AR X ]
ANOVA TP P{j 0.185 0. 000 N
3L i HE H MaGHR, .MaGHR, Fll MalGF-1 %A
SY x TP P fif 0.630 0.159 . y .
FKR KM AR E(P>0.05),
5 ANRPAERATEHNEBESEMFZEHITALGHEERBXERRENZ N
Tab.5 Effects of dietary selenium yeast and tea polyphenols on transcriptional levels of
growth related genes of juvenile Wuchang bream
215 fIii brain JF I liver
groups MaGH MaGHR, MaGHR, MaGHR, MaGHR, MalGF-1
So Ty 0.99 +0.10° 1.01 +£0.21 1.05 £0.22¢ 1.06 +0.15 0.99 £0.21 1.00 £0.09"*
S, T, 1.00 £0.21° 1.03 +0.28 1.22 +0.12% 1.02+0.12 1.02 +0.09 0.82+0.16%
ST, 1.06 +0.18° 1.01 £0.21 1.37 £0.20% 1.03+0.10 0.98 £0.19 0.74 +0.15°
S, T, 1.69 £0.25* 1.05 £0.25 1.14 £0.28"% 1.12£0.19 1.02£0.18 1.25+0.11%
ST, 1.68 £0.29° 1.03 £0.06 1.38 £0.15% 1.05+0.23 0.98 £0.21 1.15 £0.19%¢
ST, 1.84 +0.09* 1.05 £0.30 1.42 £0.16™ 1.09 £0.08 0.99 +0.25 0.88 +0.29°*
S, T, 1.45 +0.28" 1.08 £0.08 1.26 £0.13** 1.08 £0.10 0.99 +0.11 1.41 £0.31°
S, T, 1.47 0. 16° 1.04 +0.19 1.18 £0.22% 1.07 £0.10 1.04 £0.15 1.07 £0.06*%*
S, T, 1.56 +0.24" 1.05 £0.06 1.48 +0.15° 1.05£0.19 1.06 +0.17 1.19 £0.22%
SY P 0.002 0.780 0.348 0.615 0.279 0.001
TP P {f 0.820 0.987 0.008 0.677 0.542 0.029
SY x TP 0.897 0.987 0.462 0.970 0.776 0.565

2.2 EBEWMMEXZHMOMALHAREFTHSTH
22

DRk A I R N 2 T 2 3 A v A ok
LA Th R & (P <0.05), 7380, K 2 B 1)
VS e B LA Th K 43 & f (P <0..05) 5 [ Bk
Tl A4S 22 W 1) 5 A R XA Sk 5 LR oL 8 1 K
G3FIR 531 & e JC 5 (P >0.05) (£6) .

E/
w

2.3 BEWMESHBNALGREASERE
=R

P Sk 5 N T 9 8% e 8 K S ML TR 168 h
J& 45 B LA R B R E o 5 3 Rk AR R} A A
Eb, & U In gl A1 3k 5 78 48 .96 Fl1 168 h [y 77 1 R
YT v, L e R AN % 22 W T AR5 SR B B
Horp, Y 3L b kb [ S 0 0. 50 mg/kg R A
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100 mg/kg 75 2 By iF A1 =k &5 &) #1047 05 3
e
F 6 (AR P E KT B B A A A0S & B XY
] 3k &5 4h & JIL P H & SR A 4 Y 22
Tab.6 Effects of dietary selenium yeast and
tea polyphenols on nutritional composition in

muscle of juvenile Wuchang bream %
HEA HLUIR I MUK 5y
20 5 4
AL 7J()} DwW DW DW
groups moisture

crude protein  crude lipid crude ash

SoTy  80.36 +1.05™ 83.88 +0.87° 9.69 +0.70 5.48 £0.16

SoT,  80.11 £0.55 84.79 +0.73 9.07 £1.18  5.49 £0.05
SoT,  80.19 £0.34™°84.95 +1.57" 9.40 +1.68 5.52 +0.12
SiTy  79.97 £0.52° 85.10 +0.40™ 9.63 £1.27 5.48 £0.07
S/T,  80.06+1.23" 86.02 +0.10"® 9.81 +0.45  5.50 +0.09
SiT, 80.43 +1.11* 85.58 +1.08" 8.59 +0.68 5.55+0.23
S;Ty  79.73£0.99° 85.22 £1.11%* 9.58 +1.95  5.48 +0.35

S;T;  80.08 £1.32* 85.98 +0.62" 9.82+1.14 5.55+0.93

S,T, 80.74 +£1.10° 86.67 +0.32* 8.38+0.58 5.51+0.78
SY P{H 0.906 0.008 0.879 0.804
TP P {f 0.024 0.045 0.352 0.677
SY xTP 0.079 0.820 0.814 0.965

{E:DW RR LA T &

Notes:DW represents dry weight of the muscle

xT EHEXSERNEXNZLEA
[ 3k &5 4 & 77 i B %2 00
Tab.7 The survival rate of juvenile Wuchang bream
fed on diets containing different levels of
selenium yeast and tea polyphenols after

being injection of A. hydrophila %
T4 J5 WL I ] £
2057 . . . S
time points of observation after the injection

groups

1h 24 h 48 h 96 h 168 h
S, T, 100 70 38 25 25
S, T, 100 60 40 35 35
S, T, 100 75 63 45 45
S, T, 100 55 40 30 30
ST, 100 55 50 38 38
S, T, 100 80 68 55 55
S, T, 100 75 63 50 50
S, T, 100 70 63 55 50
S, T, 100 88 70 58 58

3 g

3.1 BRERAAANZE & xSk & & KRR R I

B A AT Sk 5 A KM Hra WD)
P b 75 1 Sl T 2R BB A R = 2 T EAR 2R
A9 AR, T A S0 3 2 A A D0 ] e 2 57 58 0

1 A K AR TR 2R 0, B E R L
A ELA W bR R A TS g b SRR R, O HLBE
fig3m AR AR s R, LA AL B X DT RUE
LY L v, B PR L R o Nugroho %517 fF 5
R BUEEL AN 0. 40 mg/kg BRI AE W 42 &
BIFMAE R WELAAEAKE, £55
2 ST k% B, A6 R A AR P 0. 50 mg/kg
FERLAfRE O E (e B A K I ERE & ST
XEHEZH o VF AR RIS S B B O A o
MG ) et T 8 4R v e AR R R R
9 0.60 mg/kg B AE i 35§ 5 ik £ 3 T 3 R E
AR BRI R R B, ARSI 25 AR 1AL
#Imo. 25 0. 50 mg/ke [ REAN 1 RE 2 52 w5 A
3k fi77 )y 0 398 T R AR AR KR BRI R R B, &
HH ) ek v S o3 e ) A AL T R v A Sk 5 1)
A KRR .

YA I — AR R A W N 2 R A G
SRR BR T 2 E CE IR BRI R A
P2 3 W R GEAE R S A K LR A B T T
EAZDAER o AESh P 28 4 ek Kl R, 2
KWE(GH) fiR S RFEAKE -1 (IGF-1)
PR R Z AR E, G 8 A B 2 A K R 58 02 A
FEVRAE R PO . GH R A K 1 8 4%
VERT, T3 2 5 5 IGF £ S5 8™ T ik A K %
EZIK(GHR) J& IGF- T 3N E A N T2
— 2 RS AR S -l L A 2 R 4, T L
P ey IV v = PR R D R 1Y KT A A A
B A BURT 43 9, DT PR sh 4 1 A R 1 T
A L A SR v 7E S A ARDR PS OR ) K P
I14) T B G 357 e 25 4 = 1A Sk 55 1 7 ' GHL Al IGF-
I & 6, 487 #b 78 38 2 G e 6% 3 o 18 1 #h 22 8 43
W G 1 ER KO, B2 5 3 W ) 2B K Pk e R R
BB X5 A AR X 3 LR 9 L 3 P A
KW i 5w R 75 #4598 — 30, Clarke 28
il Towle 252 By 3RE NN, 1l bbb 22 0085 J2
J LA B e e Y A RO W) AR, AT B i —
R— A KA B R A B B E W, 4 B
By POV FE 2y 4R R R A A (LA A R B JE 20) 0
0.15.0.30 F10.45 mg/kg, {3 8 JH )5 &M, %
TG 7K SF B4 12 5, 4l S E v IGF- T 36 ] mRNA iy
FoR RN . AR SL 058 I 8 A Rk
SN, A 3Bt 5 ) ek e R AG OAR on£ 7 1, 1A Sk
i 5§ = & h MaGH Rl JIF I o MalGF-1 3
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B, 5« TR BRI I 5 22 B 0T AT Sk B0l &)y 0 A 0 AR Bl i R 3R 08 3 R A 5 B 0 19 3 T 103

mRNA Fik/K-F 25 B, 3% B B4 n] o
F FH MaGH Fl MalGF-I 3 mRNA f 33k
12 T Sk 95 F) £ K PERE

R ALGARBRENY R KEW
XA KRR B R A AR I GE . ARSI KR
PR R i 50 F1 100 me/kg 25 £ B E R
A1 3k f77 346 B R R 8 A K R 3 PRI R R L
[, 53 F 0 T 1A o MaGHR, % DF 3 3k, Xt
I3 GH 3 4t I 6 1R b MaGH 3 [ 3 3k K
AR . SR IS B gT & B R
SN 50 mg/kg R 2 W fe B E L S T AR AN
O R FRE A KR, FRARE R R B X R 2%
a2 e B 3 0 R R 4 5 i 0,83 166,333 Al
666 mg/kg XMy, it 8 JH Y 1A 3% 5L 50 Kk B, 1A
BEHER N 166 mg/kg A LM Al B e S P AR
AR, RIS 22 M 42 A K R BL I R 5 A T
PN oMb RS0, B2 5 I35 T GH &% 1, JE 1 2 /&
ARKMERE, H2R 2 W HAA 3 0 B A AR T T AR
SV R P R RE T, LA AR PR Lk
SEE A AT A P RE, X T RE A BY T iR
1 Bl W DRk A SR 0 A W AR R T AT A
HEA K PERE . SR, Cho 451 R L, 764 R 5
SRR R P e A B A KRR, BRI
ZEM IR 2 AR A KPR RE . 1R A5 A 1 A i g
FaPF R 43 3 0,25 ,50,100 ,500 1 1 000 mg/
kg XL, 5 % B AR L, VRN K P 25 £
P %o O 3 E R R AR ORI R R BOR T AR
BEZW ., HET, 2% 2 B X fa 2 A KPR R i
R GE AN Z G5 A—30, W RE S A 2 W IR
i AR RN R ) | R 2R R S G ) T A
FEP

B EE AR e 3 5 I R B AR A ST Sk Gy A Kk
Bt 69 % v e B i 1 5% 22 My 8 2 A0 0 7 R SR
AL . BEFR W, BEREAN AN 5 2 By B P [ $e
SEACVERT L B AL S ] — i R S sl
UL DU AR BE T, ok 38 5 ML AA T 28 Dy RE , FEAIR
FET R SR AR KD L AR S ke I R R S
22 1y 19 38 FAE FH OO AR K 1 B8 52 i) B ] ) v i 7K SF-
M5, SR R Al = B Bifi 5 25 22 1 S 0 6 i 3
i 2 B e A Sk 0 R R R B AR K HRRIR
THRE R, P A8 BAE FH A 2, (F2: X I3 B 945
ik F 0.25 mg/kg LU , 7K £ 1 of T SR ANA
ARKBLREXW, WELEENARE. 5%

MR A B A B R P N 4 e R E I
C T U ETTE e (T N N | R TN N 2 e
BT 7T =T [ i Rl o S S (e R TRV | B
F 0.15 mg/kg J5, W4t A= R E X & JE i k¢
FEARKRTC W E 0 A S 25 R R, 2 1 R
e AN BE W AL 141 Sk 6 1 IR ORI, 2K 2 B e 8
MBI AN AT i A ) A B B 0 AR
) A2 ) 2 T BE 5 T AE e 7K PRI IR 945 0 25 22 0 0 2
KA RETC & 5o, L 2 T B i #, 43 # ml AE
4 J5E DRl i 45 288 22 W 5 S 52 AR TR PR SR AL, SR T
Al B A2 ) 2 T RE o ARSI v, 2 Bt AR Hh S
0.50 mg/kg W EEAG A 50 mg/kg 2% £ By i), 2k K
PERE I8 2 de KAE, [A] B I3 v A R Rk B
ey, AR AP RE 2 I, AR S 9 DR Al 1) R rh R
7 0.50 mg/kg BEEEAGFI SO mg/kg 25 £ By 1Y 41
G, BERCHF #4251k 7 4 0 A KPR R, AR T
3.2 BEWMESHBIALHGNANERRRN
A

P B 0 11 258 2 13 BB A0 DA ot o 8 T 2 A S G
AR FESE Y R SR BB T
LA PR ORI A S e
A4 2 R B e L R R4 BRI 0.0, 15,0, 30
0.60.1.20.2.40 F1 4.80 mg/kg Mfifi, 45 % & M
TCie 24tk S LA, 1)) H s i Al oo HL 2
A E R, SIS I 7E 0 ~0. 60 mg/kg B,
Bl S I S 4G o, LA A R R R
BN AE 0. 60 ~2.40 mg/kg I}, % A (4 45 0
HIEM OMED SR RERIN, AR RBE
7R, TE RSk 7 4R AR i 0.25 0. 50 me/kg BERE
Al AE AR LA P E S . A
WF5E & B, 75 0T 85 5} vh S i 50 ~ 100 mg/kg 7%
22 Wy AT S T S %) PR B B, 4R e LR oL AR
B, MR TE W, 5 2 Wy ) A AR T LA
LI B-3Z 1A, T 4 M I B cAMP i (7% T 14 fiff
W RE 5, cAMP B i £ 5 AT 0TS 2R VG L R
P 98l S AT R AR UL PR Hp 4 2 2R T Y 3 1 DA T
P& RV . ARSI g R R A8 A 3k
T ELH S T 50 A1 100 mg/kg 7% 22 W xof [T Sk 5 )L
WHMHEAN & REm e, £ LRdhiEn
SR A, nT UL R RS 2 W Y AR
g 3E T 3R mH A O R CE VLR E SR S . [
M B, RRE RS 0 2% 22 W e 0 A s LA oK
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39 %

S0, DI Bl UL P 1) BB L P RE R 2 S 22
PV oA R AR i 30 e 4R A R B O 47 4 L REE f 57 1
IR, DR IE 200 b 1) 50 3 1, A0 PR K B %, AT
B LA R IEE
3.3 BEWMMESEHIEALGREKSSER
BRI

J BF S 2% 2 B 68 3 5R K 2B B W PR
Sy, Wang SRS T BE LR ) 4t
95 1 55 K R K 7% DDA O, 0. 20 mg/kg (AR AR
HATRA 0.40 mg/kg (1 7 RLfiff o] 5 25 $2 /55 B o
X2 R R AL G R S RS R, RH
2 I B A R I AN (7] K- B R £
i 5 5 A X I KSR AT 1 2 BOOE R A
P T L A T R G ) A 0 A e 4 K
K FE 95 4 W g ok BLARL R R B 2 b 5 T AR R
AR 3 A TN N RE — A R B g PL A Y X R
14 G 922 B 480 ) 68 , T LAAE S FLAN B X IR 1 &2 4 B
PERIOR A o 25 2 W BRI R BB A0 R AL
PRARHT Sy PSR P IRE LA B B i I A Th A%, fHLH 7 £
SKARDRE R A B ST 0 B A, T a0 R
A PR A0 RS2 38 R WY, A S e R I R R 4 B
HEREE Z A 18 h EM K Z M E A7, LT %
(72 h) 53510 40% 30% ,J&4 )5 1 h JERLFE TR
(72 h) 4391k 70% 60% | 7] % BE2H 1L 25 4k
FORU R IR 2 A AR 0 A P T SR
ARSI v, W KSR T B0 S 168 h P A5 RN
A BOAF 15 R T HR AL, 2 T B A RN 4 22
P BE— g BB 1 o AT Sk 55 4 HSAT g K
PR R BE g, L 38 106 45 WS e 7 R e i g B
TS T B

PRIt , 76 R A ek e % o 1% BE 405 5% 22 i Al
R 3t 141 3K 577 1) ARG, AR PR R R B0, 32 v LA Hho
B SR ARG R R R T P R
BOREAE, W, 5T o ii—3E R —4 Kl A
RIER FRiE A [F) 1) 2 1 B3 405 32 221 8 fig o {4k o
GH FUF W MalGF-I 3£ mRNA 335, 25 2 )
FE R R MaGHR, 3R Rk, LA E
KA RE NPT 1 20 BT, 1A Sk 855 &y £ 4] Ak o 2 B A
FNAS 22 W e AR 38 BCAR AL R 0. 50 mg/kg % BE
filiF 50 mg/kg A Z W .
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Effects of selenium yeast and tea polyphenols on growth and related gene
transcription in the hypothalamus-pituitary-growth axis,
muscle composition and disease resistance of juvenile

Wuchang bream ( Megalobrama amblycephala )

LONG Meng, HOU Jie, SU Yujing, WU Ning, ZHANG Weiran, SUN Bochao, LI Li*
( Freshwater Aquaculture Collaborative Innovation Center of Hubei Province;
Key Laboratory of Freshwater Animal Breeding ,Ministry of Agriculture;
Fisheries College ,Huazhong Agricultural University , Wuhan 430070, China)

Abstract: Selenium yeast( SY ) and tea polyphenols( TP) belong to high-quality natural antioxidants. As an
organic selenium source,SY has the effects on both promoting growth and improving product quality. TP is a
term for polyphenols in tea, which is helpful to induce growth, improve product quality and enhance
immunity. In the present study, a two-factorial and three-level experiment was designed to evaluate the
effects of dietary SY, TP and their combination on the growth performance, the nutritional composition in
muscle and the ability to resist Aeromonas hydrophila in juvenile Wuchang bream, Megalobrama
amblycephala[ mean weight(1.75 +0.01) g]. Totally nine semi-purified diets were formulated to provide
graded levels of SY 0,0.25,0.50 mg/kg and TP 0,50,100 mg/kg. After 60 days’ feeding, the growth
performance , muscle composition, biochemical parameters of serum and liver,related gene transcription in the
hypothalamus-pituitary-growth axis as well as survival rates after being infected with A. hydrophila were
investigated. The results showed that dietary SY and TP significantly improved the weight gain rate( WGR) ,
specific growth rate ( SGR) and the content of protein in muscle (P < 0. 05), while reduced the food
conversion ratio( FCR) significantly (P < 0. 05). Both dietary SY and TP significantly enhanced the growth
performance by upregulating the mRNA expression of growth related genes in the hypothalamus-pituitary-
growth axis. The difference is that SY mainly upregulated the mRNA expression of MaGH and MalGF-I
significantly (P <0.05) , whereas TP enhanced the transcription of MaGHR, and decreased the mRNA level
of MalGF-I significantly( P < 0. 05). Consequently, dietary SY significantly enhanced the contents of GH
and IGF- ] in the serum,whereas TP decreased serum IGF- [ levels significantly (P <0.05). No significant
interaction effect of dietary SY and TP on serum GH and IGF- [ was observed in juvenile Wuchang bream
(P >0.05). Both dietary SY and TP significantly enhanced the crude protein content in the muscle ( P <
0.05). And there was no significant interaction effect of dietary SY and TP on the content of the crude
protein in the muscle( P >0.05). Both dietary SY and TP could improve the ability to resist A. hydrophila.
And there was an interaction effect of SY and TP on the ability to resist A. hydrophila. In light of the above,
it could be concluded that a basal diet supplemented with 0. 50 mg/kg of SY and 50 mg/kg of TP could help
keep better growth performance and disease resistance in juvenile Wuchang bream.

Key words: Megalobrama amblycephala; selenium yeast; tea polyphenols; growth; gene expression;
Aeromonas hydrophila
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