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BTG 2 38 FOKE R 2R, AT DAE B A R
i (Ictalurus punctatus)yi 71" B LAk B 41 i
H 200 A R R A 1Y RS R T LA GE Ao
JE45TOR . 4E-BPs} Nrf2 mRNAIFK) &35 0 45 w5 it
#H(Cyprinus carpio var. Jian)" " F ¥4 (Ctenopharyngodon
idella)™ I PURRRE ST, I fEHE B ARERY | B
(Pelteobagrus fulvidraco)”"F1Je % % 4k fi1(Oreochromis
niloticus) > i 1A ) — S A0 B i R4 i A T

AR HFPIO SR, ARPRE B K P
H3.06%HF, A {# B B (Epinephelus
coioides) [#] R T i 18 24 (7.52+0.02) g] H. & K 4719
B SRS B AE K PEREDY SR, BlE A
B A, B 2R 1Y 75 oK & R LR A=

ARG BE 1 1 B 2 S 5 4l — B 7 AR S
5 3% JURHHY A1 30 8 [4) 1R 4 5 4 (80.11+0.03) g]
X HA K R R UUR B e RS AR AE I — A F
RS .

1 MRS TTE

1.1 SLIEH 5E8

W i 70 A5 A SR RR I LI iR R 1), A R
TNL-KE EBR (99%, i = A A YRHH A BRA A,
ol ] R RS 2 BR & Ay iR #12.13% . 2.42% .
2.71%. 2.95%. 3.20%. 3.48%F13.74%. fak}H
RHR IR 60 H i, ARIEEC T Ll B as i, IRE

£1 ERERES

Tab. 1 Formulation and proximate analysis of trial diets %
FEER K arginine levels

2.13% 2.42% 2.71% 2.95% 3.20% 3.48% 3.74%
JZ¥l  ingredient
[ white fish meal 28.00 28.00 28.00 28.00 28.00 28.00 28.00
25 5H  dehulled soybean meal 18.00 18.00 18.00 18.00 18.00 18.00 18.00
Hi¥  wheat flour 20.00 20.00 20.00 20.00 20.00 20.00 20.00
TKEAR  corn gluten meal 10.00 10.00 10.00 10.00 10.00 10.00 10.00
WAL essential amino acids' 5.46 5.46 5.46 5.46 5.46 5.46 5.46
L FHEIEM  nonessential amino acids® 451 421 3.91 3.61 3.31 3.01 271
FERER  arginine 0.00 0.30 0.60 0.90 1.20 1.50 1.80
HAth  others’ 14.03 14.03 14.03 14.03 14.03 14.03 14.03
A1t total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
FEERBS(TWHE) main nutrients
FERER  arginine 2.13 242 2.71 2.95 3.20 3.48 3.74
HE A crude protein 50.48 50.31 50.19 50.44 50.49 50.50 50.40
HMEM  crude lipid 10.34 1033 10.67 10.33 10.43 10.20 10.65
HKS>  crude ash 10.60 11.51 11.24 11.79 11.32 11.61 11.24

W L RHRERAR 100 g EHABERR 1.659 g« 4IEHR 0.085 g F2&MR 0.627 g« Fr& L 0.477 g EEAR 0.441 g HHREIR 0.243
g TR 1.308 g MR 0.704 g5 2. AU B EMA (100 ghil B HERE © RAEM=1 1 1; 3. @) &A@ 3. 5l 3. KEw
L5, @R A4S 1.60. FALMHAK 0.50. A7 0.10. 4EAZFKC 0.05. ZAIEMEME 0.03. AL TURE 0.20. § M HUREL 020, PAALF4ER
3.85; 4R TURKHOAL (T k) A B & 25 mg. % 45 mg. 2R 60 mg. JHER 200 mg. MEMERE 20 mg. AMFE 1.20 mg. 4EAER
By, 0.1 mg. JULEE 800 mg. MR 20 mg. 4E4EZA 32 mg. 44 KE 120 mg. 454 & D; 5 mg. 4EERK, 10 mg; WY R R4 (BT 58 1)
B EH FAL 2 mg. BULHT 0.8 mg. FALEI(1%) 50 mg. BRERHT 10 mg. HRFEZ T4k 80 mg. FRERE: 50 mg. HiERHR 60 mg. BiFR%EE 1 200 mg.
AN 100 mg. P 14472 mg

Notes: 1. essential amino acids (per 100 g diet) contain L-lysine 1.659 g, L-histidine 0.085 g, L-leucine 0.627 g, L-isoleucine 0.477 g, L-methionine 0.441
g, L-phenylalanine 0.243 g, L-threonine 1.308 g, L-valine 0.704 g; 2. nonessential amino acids (per 100 g diet) that glycine . L-aspartic acid=1 : 1; 3.
others (%) contain fish oil 3, soybean oil 3, phospholipid 1.5, calcium monophosphate 1.60, choline chloride 0.50, phagostimulant 0.10, vitamin C 0.05,
ethoxy quinoline 0.03, vitamin premix 0.20, mineral premix 0.20, microcrystalline cellulose 3.85; vitamin premix (per kg diet): vitamin B; 25 mg,
vitamin B, 45 mg, vitamin B3 60 mg, vitamin B5 200 mg, vitamin B¢ 20 mg, vitamin B; 1.20 mg, vitamin B, 0.1 mg, inositol 800 mg, folic acid 20 mg,
vitamin A 32 mg, vitamin E 120 mg, vitamin D; 5 mg, vitamin K5 10 mg; mineral premix (per kg diet): sodium fluoride 2 mg, potassium iodide 0.8 mg,
cobalt chloride (1%) 50 mg, cupric sulphate 10 mg, ferrous sulphate 80 mg, zinc sulphate 50 mg, manganese sulphate 60 mg, magnesium sulfate 1 200
mg, sodium chloride 100 mg, zeolite powder 1 447.2 mg
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G51J5, TR BLAR N 3 mm By WUR AR R, SR
KT, A3 T-20 °CUKFAR-1F
12 A5 RFEE

FrBH S TE T AR R 20 A ) T o ik
M= NI K IR R G AT o R A BE £
TLZR U6 5 0 R LA A A0 i Fl g, I 1el ) 94k
20, PRBETE Fm RS X850 ) A B [ 4 AR
17 (80.11+0.03) g]525)8, RHHL A74, B3N
HE, BOKSRME T m A, R WM
W27 (08: 00F116: 00), 7KIE26 °C~30 °C,
pH 7.7~8.0, 24 hiFZifitoa, PRIFIA %A =6 mg/L,
FH1004

1.3 #H@RESNE

ok i A0 24 hJ5 % 5 5L 45
XoF A S B fa R T BORIPR . BEHLER3 R
HEAT R B WKL, 4 °C 4 000 r/min &5.0>10 min,
B F WS, R T80 CCYKAR , 4% Il i 8 25 &
o H75%BEXTIORE B HEAT I, BURE A B2 A
WOSEMFE, JEE, HKEEME IET
BULP . BFFWE . B E 2 38 BT 34 A RNAlater
(Ambion Austin, TX, USAYJ2 mLE.LEH, F
—80 °CUKFAPRAT, & I G 3 R I 3k o

d A FE KRR E GH. IGF- 1 filji
5 2 (INS) 7 i 1R I 2 ¥E b 30 b 5 A= 9 5 AR
FE T CR A ST S e s i ide, UK R S &
PO AP, PIhRiCE S B AE R EER]).

A KIAR T AKX J 15 R (survival

rate, SR, %)=N;/Nyx100%;

14 5 % (weight gain rate, WGR, %)=(W,~W,)/
Wyx100%;

78 M K K (special growth ratio, SGR, %/d)=
(I ~InWo)/Dx100%;

Tk 2 %4 (feed coefficient ratio, FCR)=W,/(W~
o)

HH H 53R (protein efficiency ratio, PER, %)=
(W= W) (W< W p)<100%:

T H B T L3R (protein deposition rate, PDR,
O Y=(W X CP—Wyx CP)/(W< Wp)<100%;
Arh, NRHAREEL, NowwIts A, wohZoR
R (), WohWIIRIR (), DAL KL
(d), WA (), wpaiakh i E A
(%), CPAZARMKIHER S (%), CP
R I AR BB T (%)
14 SERREEERN

SR FH S 9 S R it PCRIZ I 72 i [ mRNA SR
kK. HTRIZoMR LA ZUERNA, JfA i H 58
N (BN M BE 1) AN ¥k i (NanoDrop 2000, Thermo
Fisher Scientific, Waltham, MA, USA), #4755
(PrimeScript™ RT reagent Kit with gDNA Eraser,
TaKaRa), SR 2 E & G K R 20 pl(TaKaRa
SYBR Premix Ex Tag™ 11 Kit), LAp-actinhNZ,
K 2 AL TR R a5 AR (B AT .
TollFf 321422 (TLR22), F B LA M A 1k-
I (MHC-T), ¥iw K (Hepcidin) 1 TORFE A i #H
XPFRIEH, FHXGIWIFSIILER2,

T2 EHREEERHRMESY

Tab.2 Primer sequence for real-time fluorescence quantitative

FEH 51 (5-3") FEMK BE bp 1B KIRFEPC 75
genes sequence product length annealing temperature GenBank ID
p-actin-QF AAATCGCCGCACTGGTTG 195 60.0 AY510710.2
p-actin-OR TCAGGATACCCCTCTTGCTCT 58.0
b AT-QF CCTCCACTCCTTTCTACGCC 168 59.3 KR559237.1
b"" AT-OR CTTGTGCCAACATAACCATGC 59.0
TOR-QF CGACAGCGAGGTTGACAGC 154 59.6 IN850959.1
TOR-QOR CAGGGAGATGGAGCGGAAG 60.2
TLR22-QF TCGTGTTTATGGTGGCA 152 61.1 HQ456304.1
TLR22-QR GTGGGTGTTGTAGGAGATG 61.1
MHC-11-QF ATGAATGCCTTGCCTGAG 180 62.5 FJ447338.1
MHC-11-OR CTGCTGGGCCTTGTAGTT 63.5
Hepcidin-QF TGCTCGCCTTCATTTGC 190 63.2 GU391241.1
Hepcidin-OR GTCGGGTAGCAGTAAGGAG 62.0
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L5 HEGIHS O

K FISPSS 17,051 {4 Xof 52 56 5 4 A 7 B IRV 22 7
237 (One-Way ANOVA), # 7 5 i3 (P<0.05),
1T Duncan R 2 A, 45 R LISE Y E R
1 2% (means+SD) % /K o

2 HEiH

2.1 EARBERAKENNTAMEEKIER
AL E R B0

o] A 22 I Tl B X 2 56 0 1) SRS 77 AR I 3
SZM(P>0.05)0 2.71%4 &4 A BE A WGRFISGRIA
Pl RME, WS TS &R KT e AR 20 A0 o &
2H(P<0.05). 2.13%ZHFCR53.48%2H AH It TG i &
25 5(P>0.05), {HJ2 &3 i T HABL (P<0.05)(£3).

) oA 2 R K ST X T A B £ 4 fa R 2R
FUKL K 43 52 Wi AN (B 35 (P>0.05),  3.20%2H 4> fa HLIE
17 8 % e T2.13%12.42%4H (P<0.05), & &It
TR B ORS Z R KT Tt = 25 T & 5 R AR 3
FrP e 2. 71%40 35 31 e RAE (35 4) .

AL LT, DIWGRAKTE, Zrdps
UL S, RHHE A B fo0u 4R R RS &R f i

oK R2.73%, AHY FDRHE 15 195.40% (=
137.81x-145.23, R*=0.9609; y,=—10.45x+258.38,
R=0.756 2)(El 1),

22 EARBREKENNEAMEMERE
oA

197 INS R GHYE B i & 1) B A 2 1R 7K - 1)
FhE T e B, H 2 7E3.20%F
2.95%2H 35 F i KAK (F5)o XL IR KT 54
KARIR AT A CHE 00, 75 IR IGE- | 5 Rbal A 5
i WGRHAISGRZR Iyt 2 1 1E AH & (WGR=0.803,
SGR=0.792, P<0.05)(6).

23 ARBEEBRKENRTARAHAEX
ERREENF MW

Ji W3 () F1 T () B™ A THE [ mRNA & 34
ST TE2.42%M3.74% A A B i K, HEEET
HARK A (P<0.05), B HE(D) 2.95%2H 553.20%41 1)
b ATH: I mRNAZK K &7 22 7 A 1 3 (P>0.05),
2 T H A4 (P<0.05) (K12).

WL 1 3.48%4H A/ i) TORIE [ mRNA 3 ik
HiE, BEET213%. 2.42%FM2.71%4 (P<

®3 ARBERKTENHTAEE S KRR AR

Tab.3 Effect of dietary arginine level on growth performance and feed utilization of E. coioides

FEZ K TF/% arginine level

IiH
items 2.13 2.42 271 2.95 3.20 3.48 3.74
R /% SR 100.00£0.00  100.00£0.00  100.0040.00  100.00£0.00  100.0040.00  100.00+0.00  100.00+0.00

WE 2 /% WGR 152.96+8.18"  178.97+6.57°

232.89+6.50°

225.18+5.68%  222.26+4.12°  223.55+1.79%  219.97+3.32°

FrEE KR /(%/d) SGR 1.65+0.06° 1.83+0.04 2.15+0.04° 2.110.03 2.09+0.02 2.09+0.01¢ 2.08+0.02°
kLR FCR 1.19+0.04° 1.09+0.04° 1.08+0.02° 1.084+0.01° 1.10+0.02° 1.144£0.04" 1.11£0.07°

e BUEATHEHEZE(=3)RR, BT RARRRERE#P<0.05); FH

Notes: all date were expressed as mean+SD (n=3), values in the same line having different superscript letters are significantly different (P<0.05); the

same below
F4 ARBERMNNTAREEERRKRSMELRTAENZN
Tab. 4 Effect of dietary arginine level on body composition and protein deposition rate of E coioides

WiH AT T/%  arginine level

items 2.13 242 2.71 2.95 3.20 348 374
KEF/%  crude protein 58.07+0.52 58.37+0.56 58.43+0.25 58.48+1.09 57.34+0.80 58.53+0.57 57.88+0.54
HHHEWT/%  crude lipid 24.01£1.12°  24.18+125  25.55+£1.87"  25.50£0.25®  26.93+1.62°  2538+1.28"  25.58+0.59"
HIHKS53/%  crude ash 16.09+0.28 16.40+0.38 16.68+0.15 16.47+0.48 16.25+0.58 16.06+0.07 16.19+0.52
HEFUME/% PER 1.66£0.05° 1.82+0.06™ 1.85+0.03° 1.83£0.02" 1.80+0.03" 1.74£0.07" 1.78+0.10™
EAFUIAZE/% PDR 29.08+0.82" 31.76+0.85° 33.90+0.31°  32.39+1.46™  31.33£0.06° 31.57£1.74° 31.82+1.47°
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33O 150 |
i = $,=137.81 x-145.23
R*=0.960 9
100 ~
x=2.73
50 +
0 1 1 1 J
2.0 2.5 3.0 3.5 4.0
T &M KF/%
arginine level
1 ARBERAKESRNTANEGEERNXAENE
Fig. 1 Effect of dietary arginine level on weight growth rate of E. coioides
x5 RARMERBKENMEAANE R
Tab.S Effect of dietary arginine level on serum hormone of E. coioide
s FRIRIKTF/% arginine level
items 2.13 2.42 2.71 295 3.20 3.48 3.74
J§i % 2/(ulU/mL)  INS 5.86+0.43°  6.02+0.40° 5.93£042°  7.56+1.80°  10.17£1.99°  7.80£1.94®  6.10£0.51°
JoR By FAEAE K- T /(ng/mL) 129.47+14.79° 51.47+10.25° 211.28+8.55° 205.63£11.97° 210.95£8.77° 210.30£4.55° 212.8249.99°
IGF- 1
KM E/ (ngmL) GH 1.36£0.32%  1.68+0.61°  2.2740.11%  3.52+0.38°  2.74+0.88%  1.85+0.34"  1.20+0.08"

#zo6 PEAMAMERZKESEKIGHEXESH
Tab. 6 Correlation analysis between serum hormone level

and growth of E. coioides

WiH items
WER/Y% FEE K ER/(%/d)

WGR SGR

TS FHRREL 0.442 0.423
INS correlation factor

PfH 0.345 0.344

PR AR RE 0.803" 0.792"
F-1 correlation factor

IGF- 1 Pt 0.03 0.034

T *RORMRIENERE, BEKTN0.05, * R R
&, BFEKTN00L; R

Notes: * indicates a significant correlation, the significance level is 0.05;
** indicates an extremely significant correlation, the significance level is
0.01; the same below

0.05)(K13-a), Wil 2.13%F12.42%4H () TORFE
P mRNAZR A it ik 2 5 T AR A4 (P<0.05)(K13-b)

o1 B2 7 T8 7 3.20%4H Hepcidink [N mRNAFE
A T HABZH (P<0.05); 2.42%F12.71%4H
[ 38 MHC-T1 3 K Al TLR223E [ mRNA £ 1k 7K - 15
2T T HA 41 (P<0.05)(K4-2), B MEH12.95%4

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

HepcidinF [H ik & 0.3 5 T H A4 4H (P<0.05);
MHC- 1l B PR 3R 38 7K V- Fifi 25 45 22 2 Wk 32 1) v &2t
PR #a e, 2.71%4H 8 &5 T (3.20%.
3.48%H13.74%)4H (P<0.05), 52.13%. 2.42%F/
2.95%H 22 R 1 3 (P>0.05);  BE& K AR K T
Fhir, B NETLR22EL P3R5k i 52 S T i Ja B AR Y
G, HAE242%A A3 RKRME, BFKRT213%.
3.48%F13.74%2H (P<0.05)(F14-b) . FFIE(c) 2.13% .
3.48%F13.74%2 Hepcidindt F 28 35 1 5 Z A% T 3
2 (P<0.05); FFHEMHC- T 33k B 1E2.42%4 15
B i KA H 0 2 5 T A4 (P<0.05); 2.95%2H il
3.74%2H TLR223E M 3R 3k it 22 = K b & (P>0.05),
8 58 & 5 T HAb 40 (P<0.05)(Kl 4-c).,

ARLAHE A7 B A0 4 2 0 958 B DR OG0 A 1k 2
KR, FRAEERACE R A B iE .
JOE R RE O R MEC- T 335 i S0 5 35 0 A O (=
-0.612, r=—0.860, r=—0.683, P<0.01), TLR22
FER R A 8 5 8 S 2 A DG (r=—0.618, P<
0.01), 55 M 5 4%t 3 1E A0 5%(1=0.580, P<0.01),
Hepcidin s F 361k 1t 5 JFFEE L2 25 A DG (=—0.528,
P<0.05)(#7).
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relative b** AT mRN A expression

A7)
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@

AT mRNA FHX] %

2 3 456 7 234567
215 A5

groups groups

(b) (©)

relative 5% AT mRN A expression

E2 ARBEEBXKESHTAREREM(@), EIEO)FATE ()DL ATEEMRNARIAZE Y

1.2.13%2#H, 2.2.42%%H, 3.2.71%4H, 4.2.95%4, 5.3.20%4H, 6.

3.48%4, 7.3.74%4; TH

Fig.2 The b AT mRNA expression in hindgut (a), kidney (b) and liver (c) of

E. coioides fed diets containing different arginine levels

1. 2.13% group, 2. 2.42% group, 3. 2.71% group, 4. 2.95% group, 5. 3.20% group, 6. 3.48% group, 7. 3.74% group; the same below

o 2571
.8
I % ¢
K8 20rF
ﬂ'liﬁ 5 b be be
= c
%é 1.5 B ab
~ ab
< g a
E R
& o 05+
i .
1 2 3 6 7
2057
groups
(a)

§ 1571
g 2
) d
K 3 S
=< 10 b
- be
Z E :
~ 5 L a ab b
= E 0.5 a
K o
S
e 0 : : : : : : :
1 2 3 4 5 6 7
2H 5
groups
(b)

3 ARHERBERIK TR ABE & ALK (a)F1BFiE (b)) TOR mRNAZR A £ H 2 10
Fig.3 The TOR mRNA expression in muscle (a) and intestine (b) of

E. coioides fed diets containing different arginine levels

3 iR

HIIAF 5T W, /NFIAK A A1 BE£0 (7.52+
0.02) gk 15 f5c 1 A K 1 1) RS SR Mk R13.06%
(FRME A& B 16.07%)%, TiAszgwd, Yz
A B AR AR AR A K (80.11£0.03) g, Akl
WK AR SR N2.73%, FKUIBEE AR
K, RhA A BE R E R A TR A TR B

&R E R K i ik — T, RN A BE
A K 2 3 E, WGRHAMISGRIE 2 R,
RIAEA R 75 & B R R0 5 5 AR S0 ) et
W g N = — 3K, Tﬁ%FAﬂz
RS A TR T ZEAE LR R AT I A, IR
5%%%@%%%%%%h,%ﬁﬁ%§%%
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WS AT, 2 T A ) A 4 2T
1 4 K 52 GH/ IGF- 1 Bl i 8 45 1252%0
GHJ2 — i SR Sr W U R L il it 455 GHAZ K
A IEIGE- T A6 18 5 40 Wb, DT 8 92 240 Jf 34
BE . oA SR F B Y Sk 5 (Megalobrama
amblycephala)P'', KZZ6F (Scophthalmus
maximus ) 'GHFNIGF- T 3&H 33k 59 118 DL 2 2R
e A1 BEfa (Epinephelus fuscoguttatusQx E.
lanceolatus )V HI RV A1 BE AU i i GHANIGE-
DRI S e AR . AR, 2.71%
PG AMKF T, M IGE- 1 WA B R H
HAHREMARKMER, HIGF- 1 5HARK MG
W IEARDG, DR RS R N AR K Y 52 e AT L 3E

o E K= % 2 J»  sponsored by China Society of Fisheries


http://www.scxuebao.cn

34 O, S TRRORE R K AT A BE A TR DORURN AR 56 38 B PR K 5 TR 405
3 -
C
g T d
ﬂ@% 2r ab > ‘
XA ab
HJ%‘ g % ;|; ab % bed
'35 c En
oI o a a
= > be
'43 abc
M{E 1r b abe
a ab
a
4[]
. =l e . .
123 4567 1 2 3 45 6 7 1 2 3 4 5 6 7
TLR22 Hepcidin MHC-11
(@)
8 d
6 -
1 S
® 2
H%vl‘ E b c ¢
Z5 4 r
I o
=5
K g
it ab
I c be e
Hmmab il a a % b
: a8 Ol Rinlx
LT | N
1 2 3 4 5 6 7 1 2 3 4 5 6 17 1 3 4 5 6 17
TLR22 Hepcidin MHC-11
(b)
6 -
cd
d
i S 4t od
® £ be :
2o c c b
'g ab b
wWg 27
a a 5 a a
a a
0 ’—x—‘ I—I—I . ’—x—‘ . ﬂl—l m i T -

1

2 3 4 5 6 7
TLR22

1

2 3 4 5 6 7
Hepcidin
(c)

1

4 FARNBEERKENRTAREFEIFE@). B IEO)FMAFAL(c) TLR22 mRNA,
HepcidinFI MHC- || 3% 8 898200
Fig. 4 The TLR22, Hepcidin and MHC- I mRNA relatiive expression in the intestine (a), kidney (b) and liver (c) of
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Effects of dietary arginine levels on protein deposition and related
immune gene expression in Epinephelus coioides

CUI Xiao ', HAN Fenglu', CHI Shuyan "**’, TAN Beiping "**, DONG Xiaohui "**,
YANG Qihui "**,  LIU Hongyu **,  ZHANG Shuang **

(1. Aquatic Economic Animal Nutrition and Feed Laboratory, College of Fisheries,
Guangdong Ocean University, Zhanjiang 524088, China;
2. Aquatic Animals Precision Nutrition and High Efficiency Feed Engineering Research Center of
Guangdong Province, Zhanjiang 524088, China,
3. Key Laboratory of Aquatic, Livestock and Poultry Feed Science and Technology in South China,
Ministry of Agriculture and Rural Affairs, Zhanjiang 524088, China)

Abstract: A 10-week feeding trial was conducted to investigate the effects of dietary arginine levels on the growth
performance and immunity of Epinephelus coioides. Seven isonitrogenous and isolipid diets were formulated with
arginine contents of 2.13%, 2.42%, 2.71%, 2.95%, 3.20%, 3.48% and 3.74% (dry matter) respectively. Randomly
selected healthy groupers [initial weight (80.11+0.03) g] were divided into 7 groups, with 3 replicates in each
group and 25 fish per replicate. It was found that the weight gain rate (WGR) and specific growth rate (SGR) of
2.71% group were significantly higher than 2.13% and 2.42% groups, and the feed coefficient (FCR) was
significantly lower than that 2.13% group. The protein efficiency rate of the 2.71% group was significantly higher
than those of 2.13% and 3.48% groups, and the protein deposition rate of the 2.71% group was not significantly
different from that of 2.95% group, which was significantly higher than that of other groups. Broken-line model
analysis of weight growth rate against dietary arginine levels indicated that the optimum requirement of arginine
for maximum growth of subadult grouper was 2.73%, corresponding to 5.40% of dietary protein on a dry weight
basis. There was no significant difference between 3.20% serum insulin (INS) and 3.48% groups, which were
significantly higher than other groups. The level of TOR gene in muscle of 3.48% group was significantly higher
than those of 2.13%, 2.42% and 2.71% groups. The expression of b”" AT gene in the hindgut of 2.42% group was
the highest, which was significantly higher than that of other groups. There was no significant difference in the
expression of b** AT gene of kidney between 2.95% and 3.20% groups, which was significantly higher than that of
other groups. In conclusion, the appropriate level of feed arginine can stimulate the secretion of IGF-I of E.
coioides to promote the synthesis of protein and improve the expression of immune genes of the intestine, kidney

and liver of fish to improve the body immunity, and ultimately promote the growth of fish.
Key words: Epinephelus coioides; arginine; protein deposition; immune gene expression
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