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(L. VIR RAOKTBIFE T, T35 Bat 2100175 2. B aURAV KA I8l e, T8 Jofh 2140815 3. B mUR K
FOPIRH RS TR K S E IR R SRR A VLI f AT 210095)

OE: R 2 x2 LR AR RZME(C 8 xSQ .S S xS ) MHMENEH(37% 40% ) X #
Fta gyt KA RE SUIPAE IGF-1 mRNA kK -F- 10 e KA AR . X0 2 8 3 4>FAT, #7741 60 do 73
Pra R s - HREE E & i FZ RPN ZO AR AR R 42 KR 2 IGF-T mRNA (YR 05 A5 45 bR Y
S5 (P <0.05) , PR R AEX LR IEARAE I B AR HAE . P40/ (G 8 xS Q) RIFIRAARE I
FRFN ICF-T BRI ekt o 25 R W B0 1)y £ m 3 5 o J5 O 10 D LR 1 7 5 00 1 30K 31 S 4 R SR BB AUCR,

G & xS FRTEMEN HHEM T AR AR K IERE.

REEIR : B HRE &4 AR AR RYERE IGF-T 3k

RESES: S917; S 965. 1 XERFREAS: A

H KX 2 i (A5 DL 2 15 0 i 1) T vk
RAE MM M 20 gl 80 AEAA T iR, AMTTXS
BERRIDAEINRZEHIRAR 1 757K, 1%
BN EHE FR PR AT 4 kS S B R PR R
T, R PR R 1) T 8 T2 B 2k T A s R
RIKSF . SHA HE S — B 2 A 2
A2 B g (48Tl ot 22 19 23 W8 D ) -fisi ke A (e
AR A 3 WA AR TR ) - O 4 i ™ A
IR By AR K ) Tl s . s AR AR K
KT I (Insulin-like growth factor I, IGF-T) f&—Fj
O3AE T AR AL AN o R L 5 R U
FRTE I 2 41 i I DNA  RNA IR 1 B A= W0 &
I, B 283 S AN L ) 4 B 03 Ak, A AR 1 B
B U254 H 28 N B B 7= A A S 1 AR
AR B S CAO D R
b e IGF-1 cDNA, BifiJ5 7K 7 27 58 78 1 Ji
T #2K IGFs e A KA B, EH 2
YRR R ERRZ —. AREE X
IGF-1 FER M B g, 72E Y VNS gl 4
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2 TZ A TR E AL B SR YRRV A
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I, B HAT — € B AME A2 HI ., o
LTI AR Z —  IRZ E NS RIE 2
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U BPRS ik

1.1 Rmigit

FRAFE T VL IR IR KK 7 IF 5 Bl Ak 11 ik
WA T I A o O e Y AR BT R R, K
ZA A B v b DR 35 30 B A v AR R RO A v AL
K2 <2 B, RIS x A FH @)
(FFS x A1 F @ )2 A58 Z 4L 0 o 9
[(0.77 £0.03) g] 300 BB/ K&, TR K R fapi bl

Blorh 2 4,54 3 AHE, BAHE S0 B /A
ENEH K ZRS(3.0 m x0.8 m x0.6 m), 535
HATHOK h G E . IR I K B SE R K.
KL (27 £3) C,pH R 7.3 ~7.5 , fRIEE AT
JEo o iR H R AR S R 37% (P37) I 40%
(P40) Ik o B R B 43 M 3 I, A R AR MR B
5] > 40 min, f JIE R 858 70 SR8, R AH 5
BET, e & IR A B A, SR GE A 60 d. 4R
BHYECTT B WEmS 3703 & f WAk 1

®1 ARKNETRBERASSE (NTEMH)

Tab.1 Composition and nutrient levels of diets ( air-dry basis) %

15 H Item

P37 &+ Content P40 %+ Content

J&#| Ingredients

16 Fish meal 33.50 35.00
fi% % 19 Casein 11.35 12.85
M Soybean meal 15.50 17.00
kG Dextrin 20.23 19.59
i Soybean oil 2.89 2.83
ffyi Fish oil 2.89 2.83
L4k Z& Microcrystalline cellulose 8.84 5.10
R — A4 Ca(H,POy,), 1.80 1.80
HABUREL Premixl) 1.00 1.00
R ILL4EZE Carboxymethyl cellulose 2.00 2.00
T3t Dry matter 91.96 92.75
4l Total 100. 00 100. 00
E # 7K FE Nutrient levels

HIHEH R CP 36.61 39.82
HUIE I EE 7.65 7.67
KUK Sy Ash 8.42 8.05
HLLF4E CF 10.99 8.07
TCAEIE W) NFE 28.31 29.16
figfit Energy (kJ/g) 16.96 17.63

T WURR AT Tala iR 24t The premix provided the following per kg of diets CuSO, +5H,02.0 g, FeSO, - 7H,025 g, ZnSO, - 7H,0 22
g, MnSO, - 4H,07 g, Na,Se050.04 g, KI 0.026 g, CoCl, - 6H,00.1 g, V, 900 000 IU, V,,200 000 IU, V4 500 mg, V5220 mg, Vg,
320 mg, Vi, 1090 mg, MAAR nicotinic acid 2 000 mg, Vo 500 mg, Vi, 1.6 mg, V5000 mg, 3ZM& pantothenic acid 1 000 mg, MR folic
acid 165 mg, HHFH choline 60 000 mg, JJLEE inositol 1 000 mg, 4=4JZ biotin 1.2 mg

1.2 #AE+R
12,1 FERCRES A KRN &

FEFRA IR I T U F25 A, & e 3 B/ K
2, LA T5% R AN B, 48 i K T 1 5 )
TR FLBT I GG 29 0. 1 g FBRAE , WA
R, —80 CUKFTRAF, FYE IGF-I mRNA 3¢ 43
Bro FRFRIE ARG, 25 24 h, Git & W AE G
() R, AR R . 5 A 30 B/, R
A O SR IMA MAR JB E  MAR R B £ A v R Dy 100
mg/L (1) MS-222 R T 1o, T Uk 1R B #
Jok It A0 o S AU P B M AR PR TR . AR

RES R A h

FAHZR R (% ) = (N/N,) x100;

PR 46 % 4 KR Wi (g7d) = (W, =W, +
W)/t

WER R, (%) =100 x (W, - W, + W,)/
Wos

kLR 2L Ry =1/( W, =W, + Wd) 5

WAL 1y5(% ) = RERESTR/W % 1005

HEFAEE VST (% ) = R/ W x 100

NG E F o = W/L x 1003

MRS Py (%) = [R5 /42t i x
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100,
A1 R SR E T S i W, il
KRR (g) s W, AW R4 e (g) ;¢
SRER KA (d) 3 N, AN, 3530 A i R A
CIRENIOE &= S R W i T i R N SN
(g) s W(g) IIRFTE (g) ;L A (em) o
1.2.2 IGF-I mRNA £EER
WA B IGF-1 cDNA JP Bt 514 :
IGF-I-F ;5" AACGACTCGAGATGTACTGCG3';
IGF-I-R:5'GTTTCTTTGGTGTTTTGGACG 3',
BRILH B-actin 5Y)FH] N .
actin-F ;5" TCCGTGACATCAAGGAGAAGC3';
actin-R ;:5'"AGAGGAGGAAGAGGCAGCAGT3',
2 I8 RNAiso Plus 12805 & U0 H] B B AE 42 IO
R LAT 412U RNA, 1. 0% B 58 I v ik
fr W B RNA T b, B S 4 O SYBR®
PrimeScript TMRT-PCR Kit fifi F 16 1 #F 47, S
3G E BRI H R ( Real-time quantitative, QRT-
PCR) #;illl IGF-T mRNA [ A X 3 35 &, % I
SYBRGreenl {i% 55 GE AT, F ke S 3 DH A,
PAFR 5H 56 T 3R AT ) 0 d O R, W
278 T IGF-T mRNA X Feik &
1.3 HESZiItHH
A= KAERE A IGF-1 mRNA {43 3% LA S 3%k
+ HR i 22 (Mean = SD)” KR, fr A7 %4l iz A
SPSS 13. 0 B4k 47 43 #r , Al Ak b (9 28 1 5 F i
TR Z 5 W0 R 2R, SR FH UL 3R T 22 93 Bt ((two-
way ANOVA) e it g i . P <0.05 #k 22 57
BAG R,

2 RS0

2.1 REMBREASEXNEFESEEKYE
B R AR TEFR A R0

R 4 A KR RE TR TR 8 ARl 50 &6
M2 fim. PR, ZREMHREA &Y
MIARE W E R R EERKER R E (P <
0.05) ., P40 445 L KMEREfE AR & ™ T P37 4
(P<0.05);G & xSQY#HKIERETE IR BE
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EFS S xSQ4L(P<0.05), &4 P40/ (G
& xSQ)HRE MER FFEERKRERE. K
REEAZMAAERE HFHER FE KB
EARFERZR BN B8 KR8 br il 56
SRR K R H MR % 0 v A 4)) £ )
Pt AR R RE AR L35 TC B 3 5 (P >
0.05),
2.2 RRMHEMEDSEX AT IGF-1 RiEH
A
2.2.1 Fill RNA

S RNA 28 1. 0% Byt JE i ek fise v, Kk Ao ) 235
WE 1 Fs,28 s Fl 18 s 255 i M
2.2.2 i A B PCR

PCR ¥ ¥ 5L Xy Be K22 102 bp, £ 77591
DS ,ERH B s Ry R Bl TGF-T LR B
2.2.3 IGF-1 3555 & PCR

IGF-I mRNA LR 7E 85 °C oy of— I Pl s 5
PG, 16 ~30 DMEFR A RERI 335 Hh 4K
PHAR, $5 8 AE 0% F T IF 420 IGF-1 mRNA ) 40 X}
EF T

«28 s
«18 s

1 Eik&EE RNA
Fig.1 The total RNA by electrophoresis

IGF-I mRNA fAHX R IB 45 LUK 2 FR,
BRI LA FE 0 d B IGF-T B PR A X Rk i
IRV R AU 6 FEARIFR O d i) IGF-T BEPRAH X K35
#2560 d [FRAE 4 I AL Rk wKF
FAXFHE o Two-way ANOVA 3t KB , X R H
HREE & i B0 IGF-1 mRNA SR3A A 1 3552
(P<0.05), P40 ZH IGF-T JE PR iy A 0 K3k & 2
FET P3T41(P<0.05);G & xS QXKL
HREETSSE xSQ4(P<0.05), K4+
P40/(G & xS Q)4 IGF-I mRNA ik E® 5.
FZH5HEHZIAE IGF-T mRNA Kk #4845 EA
FEEHAEH
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*2 HREOEENAEARZEH AL E LKL AR IGF-I1 mRNA FixH 200
Tab.2 The effects of feed protein contents on growth performance, body condition index and hepatic
IGF-I mRNA expression of juvenile yellow catfish of different families
215 HER/ %  KiEi/g WHER/ % FREERE/ % RN % MR/ % WiEZR/%  EHE IGF-1
Groups SR FW WG SGR HSI VSI bp CF mRNA
P37/(G & xSQ) N+2  4.77+0.15 505.22+17.10 3.30+0.05 1.55+£0.07 5.98 £0.21 59.42 +0.97 1.70 +0.03 1.71 +0.28
P37/(S & xS9Q) NB+3  4.43+0.30 457.76 £31.89 3.07 +0.12 1.61 £0.05 6.18+0.19 60.89 +0.46 1.64+0.03 1.26 +0.52
P40/ (G & xSQ) 9B +3  5.21+0.18 547.04 £24.763 3.43 £0.06 1.46 +0.04 5.98 +0.34 59.89+0.66 1.72+0.05 2.16 £0.45
PAO/ (S & xSQ) B+l  4.83+0.08 530.86+18.25 3.28£0.04 1.43£0.09 5.9%4+0.44 59.06+0.81 1.67+0.08 1.79 +0.36
FEJF7KF/ % Protein content
37 N+2  4.63x0.21 481.49+£16.29 3.24 +0.08 1.57£0.06 6.07 £0.20 59.80 +0.72 1.70 £0.03 1.48 +0.46
40 B +2  5.07+0.14 539.42 +18.50 3.40 £0.05 1.46 £0.05 5.97 £0.39 59.47 +0.73 1.72+0.05 2.0l £0.44
% Z Families
G4 xS¢ NB+2  4.9=+0.18 525.13+£15.01 3.36 +0.05 1.56 £0.07 5.97 £0.27 59.88 +0.81 1.71 £0.04 1.96 +0.43
S & xS¢Q B+2  4.67+0.17 493.31 £19.08 3.17 £0.08 1.62+£0.06 6.06+0.31 59.9+0.64 1.66+0.05 1.49 +0.51
KUHFE T 225381 (Two-way ANOVA)
HEHJF Protein ns * H ok * ok ns ns ns ns *
H % Families ns * * * ns ns ns ns *
ﬁ Interaction ns ns ns ns ns ns ns ns ns

TE: = FTREE/RIL P <0.05; # + FoREFE/KFEL P <0.01; ns FoRLEERER

Note: * P <0.05; * *P <0.01; ns not significant

3 9he

3.1 REMHREOSENETEYEERKNE
A

HIRE 18 F: Rt A KO FR 77 SR
HENFZ — AUF5EE R FENY] P40 4 ¥ Fifa
KR WER AR R ST P37 41(P
<0.05), 5 F 3" & xf V18 B 0 4 008 B &
IKF-(39.73% ) Bt FE 45 AR, 0B BRI, mT
2 H TV 0 R o 0 40 TR R B2 B L SR L B
)R, AR EIT N LA E —E A
Ak ARFEAREE BFTEIA N BB A BOE B
KRy 37% , AT e T IR A AR AR, TR R
SRR B BT R, eah, AR pf
8T LR 118 32K 40% 6t ks H O P s
T 12% 6 25 P /K Ay %o B30 o A 4 o BT Bl RE AL
B8 MIE A B AR bR 0 52, 25 e 4 B TR
(TR . TE A E AR E R R AL T
J7 T A TR 80 A DG B B H0. 58 R 1 F 7 I A
RMESH. AR, GC 6 xS AHALAEKNE
BEfSPRI B EE TS & xSQ4l(P<0.05), %
G & xSQFAM A4 &M HMRE SR, K%
AR KAMHRE D & 5w s
PRAE 48 AR 34 T B 5 m (P >0.05) , A fg i F
37% 40% Wi 3 41 A 1 7K P 22 BE AN K 1 Ho s
e PRI /0N, 5 2B P ) i i A O o

3.2 REMHREASENETEHEE
IGF-I & RE &% B #0T
SRR — AR S A R B AR,
W A R P LA S B o B IR R R
A3 UL BB A 55 25 R 2 A B, AT
PP IR R Ik, IE 0k — 2 XA P A R, i gt
S K T T W0 A E T A B R [ K
B EARFURM R PR A 2R 1) S B RN AFF 5T I, K
-1 v 2R AR FLRLE i GH-IGF-T il ) s 3 1 4%
A DA T GHR F0 IGFIR f) mRNA 23k, #2
5L GH AT IGE-T fy /T, AT 42 kA 1K
TRV A 5 7K - 19 H R34 2 i T 9 45 R
N, HARER (5 KO 35 5 I 4 261 35 H 3G
HNE I A TGE-T ¥ B A K B2 Bk 41 27 IGF-1 S [
KR . SR TR, IR E A R
SCTCEE 5 H OB R RN B, o] 5 N B
IGF-T 23k f W FAK . AT 0L IGF-T %% 5K
SYURANE IR Z B UM OG . TGF-T KR AL H &
B B I R e
&I T A FKEAR S 1K % fa
IR ZE T4l 0 AE KRR | AR 2 s B I v
KIS ZEAEREF 132K (IGF-IR) FKIBHIFEM .
SEWAEE ST e B R 8 17K ST AU A B4 4
BRR B A J A KA 56 ) mRNA 365K 5% 1)
B R FNFBET XTI A A A 5 ) s AL RN . AR
WF7EH HARAREE 141 IGF-1 mRNA &3k B & KT
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27 %

¥k

mEENE, Y HRERE RS A RN, EKZ
FBRE, Y H AR 3 f G 205 Y = B A, IGF-
I mRNA £i5 BT R4, G & xS Q 41 IGF-I
mRNA A HEREFHT S S xSAH(P<0.05),
TN TR LT G 6 xS Q ZAMTN
AR RRSEAZETE IGF-1 R Kk i
TRV T AFEAESE HAEHT, LA P40/ (G & xS Q)
4 IGF-T N ik i die . AT UL, o i f e oAt
AU R B 1 TE R T AR R AR ORI
() 2e3R S A E AT 3 o A o 0 3 RN H R R 1
BRI IR B AT A SRR

4 Z5p

PO IR A M S HORRER B K AR R
J¢ IGF-1 mRNA R E IR E. G & xS
QX RTEREA HRBRT, 2R fe (A Kt

e
HBo

S 3Lk
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Effects of families and feed protein contents on growth performance and
hepatic expression of IGF-I mRNA of juvenile yellow catfish

QIN Qin'?, CHEN Xiaohui', PAN Jianlin', LIU Wenbin’

(1. Jiangsu Institute of Freshwater Fisheries, Nanjing 210017, Jiangsu, China; 2. Wuxi Fishery College, Nanjing Agricultural
University ,Wuxi 214081, Jiangsu, China; 3. Key Lab of Aquatic Animal Nutrition and Feed Science of Jiangsu Province,
College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, Jiangsu,China)

Abstract; This study was conducted to investigate the effects of families (G & xS @, S8 xS? ) and feed
protein contents (37% , 40% ) on growth performance and hepatic expression IGF-I of juvenile yellow
catfish. Fish were fed for 60 days in 3 reduplications. Results: the final weight, weight gain, specific growth
rate and the hepatic IGF- I expression were significantly affected by families and dietary protein contents ( P <
0.05). There was not interaction between the two factors in these indexes. P40/(G & xS @ ) group obtained
the maximum final weight, weight gain rate and the highest hepatic IGF- I expression level. The results
showed that juvenile yellow catfish achieved better breeding effect through family breeding and feed protein
nutrition regulation. G & xS @)in high protein diet feeding gained the best growth performance.

Key words: juvenile yellow catfish ( Pelteotagrus fulodraco); feed protein contents; families; growth

performance ; IGF-I expression
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