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FOREFR O ERE A, fih SRR, N R AERA Arg KR 5BE 1. 95% 5. 84% Al
EMIVEIR JEAN TR0 P B A SRR 8.27% (FRRHER )3 A Lys ZKF, Hrpad vk F
BHOHLEH 42% HUIET 10% ) (2 1) o LAFCIRE  Arg A Lys AR5 FU EC B 300 4)) 0t A rh A 00 1 3%
Wt B A IR SR OO E, BV A R REBOE . AERHR R A RO i 60
SLR, (ESEAHPR B Arg A Lys AN BRI HIR, S E0RE I e R IR G395, AT &
FER o R IR BN AR SR AR RERE R R ] PRKERS], EBURAT B AR ML AR R BT R 2 F -1
@Sk L-Arg - HCL FIdh{A L-Lys - HCL, LIH (26) [T A 3.0 mm x3. 0 mm fURCAR FE}, 50
RN N EREY, BUh R O MAERFREN S CHTRIRAET —20 CulAE 4, 15 PR AR s
Tk, Herfr Arg 0 2.41% 4. 86% 1 6. 81% (it JMOR/INE & FLER B 4l a0t £ i A

F1 ZHRAMEAUAREFEMK

Tab.1 Ingredient and chemical proximate composition of the experimental diets % dry matter, DM
Okl Arg/Lys
ingredient 2.41/ 2.41/ 2.41/ 4.86/ 4.86/ 4.86/ 6.81/ 6.81/ 6.81/
1.95 5.84 8.27 1.95 5.84 8.27 1.95 5.84 8.27
£ 4} fish meal' 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
K FEEH corn gluten meal' 32.00 32.00 32.00 32.00 32.00 32.00 32.00 32.00 32.00
NP i 1 yeast meal' 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
W A4 FE AR mixed amino acids? 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61
fa3 fish oil 4.65 4. 65 4.65 4.65 4.65 4.65 4.65 4.65 4.65
5 soybean oil 4. 00 4.00 4. 00 4.00 4. 00 4. 00 4.00 4.00 4. 00
/NZZ ¥y wheat meal’ 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00
£4 vitamin premix® 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
41" mineral premix4 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
HH =% betaine 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60
PLEAALF 2 R ILEME ethoxyquin 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
PIFRES calcium propionic acid 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
H4% g Gly 4.41 2.81 1.81 3.40 1.80 0.80 2.60 1.00 0. 00
A BR Lys 0.80 2.40 3.40 0.80 2.40 3.40 0.80 2.4 3.4
K AR Arg 0.99 0.99 0.99 2.00 2.00 2.00 2.80 2.80 2.80
T L £T 4 2 microcrystalline cellulose 4.62 4.62 4.62 4.62 4.62 4.62 4.62 4.62 4.62
it total 100. 00
EF4H chemical proximate analysis(n =3)
FH 2 [ crude protein( DM% ) 42. 14 41.98 40.79 41.88 42,22 42.18 41.68 41.63 42.30
FLAR T crude lipid( DM% ) 9.87 9.95 10.02 9.82 10. 00 9.93 10.10 10.05 9.93
JK4y ash(DM% ) 4. 80 4.28 4.51 4.54 4.65 4.71 4.67 4.47 4.37

TE 1. fOl, FORE by, MU B L, /N R HR A LI AR R A R (P ZR) oL EoRLUE I 2050 0 72. 48% F116. 63% ,61. 31%
H1.52% ,51.01% F11.05% ,16.44% F11.04% (5 THI5) o 2. FIAEERRIE A WAL (2/100 g k) - F2 8 MR ,0.92; HERR,0.31;
FEHEM,0.32; FRNEMR,0.21; WM ,0.59; AR ,0.70; NEMR,0.27; RAEME,1.96; HEM,0.46; Z&E M ,0.11; BEHR,0.22,
3. HEA R AWK (mg 2 g/kg KL (BN 25 mg; IR 45 me; ERARIEIS AT, 20 mg; i K By, ,10 mg; 48425 Ky, 10 mg; LA,
800 mg;{Z R ,60 mg; & ,200 mg; MHR,20 mg; L) ,60 mg; 4EER A,32 mg; 4i/EE D,5 mg; 454K E,80 mg; /LR C,700 mg;
ALK (50% ) 2.5 g; MERLFAER 18,43 g, 4. " WI7E KR A PAUN (mg 2% ¢/ke FiTK}) :NaF,2 mg; Ca(10;),,180 mg; CoCl, -
6H,0(1% ) ,50 mg; CuSO, - 5H,0,10 mg; FeSO, - H,0,80 mg; ZnSO, - H,0,50 mg; MnSO, - H,0,60 mg; MgSO, - 7H,0,1 200
mg; Ca(H,PO,), - H,0,3 000 mg; NaCl,100 mg; Zeolite,18.24 g,

Notes: 1. Fish meal,Corn gluten meal,, Beer yeast and Wheat meal were obtained from Great seven Bio-tech( Shandong, China) ,crude protein
and crude lipid are 72.48% and 6.63% dry matter,61.31% and 1.52% dry matter,51.01% and 1.05% dry matter,16.44% and 1.04% dry
matter, respectively. 2. Mixed amino acids ( g/100 g diet) : Isoleucine, 0. 92; Histidine, 0. 31; Methionine, 0. 32; Phenylalanine, 0. 21
Threonine ,0.59; Valine,0. 70 ; Alanine,0. 27 ; Aspartic acid,1.96; Proline,0.46; Serine,0. 11; Tyrsine,0.22. 3. Vitamin premix ( mg or g/kg
diet) :thiamin,25 mg; riboflavin,45 mg; Pyridoxine - HCI,20 mg; vitamin B, ,10 mg; vitamin K,,10 mg; inositol,800 mg; pantothenic
acid 60 mg; niacin acid,200 mg; folic acid,20 mg; biotin,60 mg; retinol acetate,32 mg; cholecalciferol,5 mg; a-tocoPherol,80 mg; ascorbic
acid,700 mg; choline chloride,2. 5 mg; wheat middling,18. 43 g. 4. Mineral premix ( mg or g/kg diet) : NaF,2 mg; Ca(IO,),,180 mg;
CoCl, - 6H,0(1% ) ,50 mg; CuSO, - 5H,0,10 mg; FeSO, - H,0,80 mg; ZnSO, - H,0,50 mg; MnSO, - H,0,60 mg; MgSO, - 7H, 0,
1200 mg; Ca(H,PO,), - H,0,3 000 mg; NaCl,100 mg; Zeolite,18.24 g.
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1.2 BRASMFEEE

FLECE R B PO JE L, A 248 N Tk
A ]t % B 2 36 A DY 1l S e 3 D
17, 0 56 do HI X MR 4 A B (Arg/Lys
2.41%/1.95% fRkHE H ) ORI 1 BB, 2k
TERUME — B0 At B TC R 1) &) #4743 20 S5 50 [ )
IR (2. 12 £0.01) g, S50 FEHL T AL
9 4, M4 3 AN, BAEK 30 B, BiGE T
40 L ([ FR5M . K 0700 F117:30 T L2818
MW, FRFE AR DR K (0.4 L/
min) , 7K 24 ~30 C,pH 8.0 ~8. 9, IFf#4H >7
mg/L, R BRI,
1.3 #EmibiE

SEHRAE AT, R SE R AR 24 h SRS 43Ik
BT TR AR . AR AL 13 RS
1, RAFT =20 CukA b, T3 854 s AL
B4 RS g fa, BOMIE PR B, W E I 4E AL
( heptosomatic index , HSI) ; FEHLAHEL 4 86 £,
FHT 3k B P P 5 HeAx T T LSO, T
1 mL V5 R i OB, 75 78 28 1.5 mL 5.0
4 CHE 6 h,4 000 r/min 2.0 10 min, 4325
MIEPRAFT —80 T,

3k B 43 B3 R I SECOMBES %' (i 7 % , BJ
TR ST ) U IR B A, O S B, 7 210k 3
L-15(Gibco) ¥z ®p [ %5 100 IU/mL FH & £
(Sigma) 100 wg/mL #%%5 2% ( Sigma) .10 TU/mL
JIFZ (Sigma) Fl 2% /) 1L 7% (HyClone ) |, 4%
JEHF I L 100 wm 1445 R 07 09, 45 21 14 20 i
B /N U A UE B AF ) 34% /51% 1) Percoll
(Sigma) ¥ W Y, HEAT AN % LA R OB B O
(4 C,600 x g B0 5 min) , 73 B T AL E
WA HT , F L-15 35 3% 36 vp e 2 W, I 1 55 20 il
BIHSE 1 x 107/ mL, 4R G R 0. 01%
BYBA L 2200, PRI BGE 3 7E 95% L |
1.4 ERUREEEFTRHB ST

TR R A R AR I TE 105 CHET
ZiEHG, KA TY S &, K5 478
(28 AOAC™ J51%) o SRIFHLIGE Rk I & 2K
HE (N x6.25) SRR KR, DLyl
ST KRG DT & 1 BAE TE b EoAb s 7R
g g BE (550 °C)8 h JE MUAHFE K435 i
G AL PR I GB/T 14965 — 1994 3¢ &
P BE IR Y J7 1, SR FH & BE R A 3l 70 Hr 3G &

(Biochrom 30 ,England)
1.5 K'SMFRELEERNE

WC100 WL € 28 4 119 Sk W 400 vk, n )
96 fLREGEFRR T, 25 23 B AA 100 pl 1 mg/mL
NBT(Sigma) [ £ 100 mL 1 pg/mL i fE R & 5%
(PMA,Sigma) | ,25 CJzJij 45 min, $RJ5 AT
7K H B 11 0 FF: [ 72 05 41 Jfd ( macrophage ) |
T 70% B R 7 e PR, B AR T, 20 0l
JIA 120 wL 2 mol/L KOH #1140 wL — H K
N (DMSO, Sigma ) 75 & 75 fiff A B 15 6 0T E , DA
KOH/DMSO 75 H , i R ALAE 630 nm "
FEWOGIE
1.6 MmiFPRZEIERAINE

L A 2R il ( ARG ) SR i I 4 952 70 M7 7
2, WO & B BRI A R IR R (36
Rapidbio A w734 i) , B U/mL, — %46 &
AE(NOS) o 48k % H ( CAT) $4R I g 5 A
P ETTENE . Mg NOS By L 37 CF,
R TH ML A0 A2 1 nmol NO Sy — AN )
B, CAT HfiiE Ly 37 CF 2T s H
B3 1 wmol H, O, iyt hy— NS 1 B4
1.7 HEURSEITSH

¥ E 4 K F [ specific growth
(SGR),%/d] =(Ln W, —Ln W,) x100/¢;

FTF48%0(HSI, % ) =W, /W, x100;
A, W W, 3 Sy S 6 #1178 26 R 1A H R 4 4
1 SR RE, W Wy 25 T A

K F SPSS 16. 0 X Fr 453 & 45 k47 7 22 3 Bt
(ANOVA), A 2 H W ¥ (P < 0. 05), W H
Tukey LGS TR 2R 7 225047 o

2 4k

rate,

2.1 {@#idh Arg . Lys K EX K EF & £ KA
BT 22 M

MFE 2 BRI, FEAR Arg 7KK (2. 41% 1Ak
F) B, BEE TR Lys /KO FF e, B EG 8 3 fa
B K # (SGR) & ¥ 7+ &5, H7E & Lys /KF
(8.27% i B EH ) W B & m TR 4 (P <
0.05) ; 7£ Arg #=/KF- (4. 86% Fil 6. 81 % Tl k) 2
H) i, SGR Rl b Lys K- (19 7t i 2 BRI+
e E BRI e, HIZEIE T Lys 7K (5. 84% 1]
B ) 4 T HAB ML (1. 95% 1 8.27%
TRHER) (P <0.05),
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F2 ARIBAMNETRESSEKNFERNZTE
Tab.2 Initial weight,final weight, SGR and HSI of darkbarbel catfish fed the experimental diets for 8 weeks

TREH HItR IR g LORIRFTH/ g FRELE KRR/ (%/4d) JiF 5 %
dietary treatments initial weight final weight SGR HSI
Arg Lys
2.41 1.95 2.10£0.01 4.73 £0.21° 1.16 £0.08* 2.59 £0.68
5.84 2.12 £0.00 5.12 £0.26% 1.26 £0.07%® 2.38 £0.20
8.27 2.13£0.01 7.03 =£0.36° 1.70 £0.07°¢ 1.92 £0.25
4.86 1.95 2.12+0.01 4.94 £0.20%™ 1.21 +0.06™ 2.62 +£0.20
5.84 2.12+0.01 7.36 £0.18° 1.78 £0.03°¢ 2.52%0.12
8.27 2.11 £0.01 6.38 £0.79% 1.56 +£0.19%° 2.11 £0.37
6.8l 1.95 2.11 £0.02 5.12 +0.29% 1.26 +0.07® 2.74 +£0.20
5.84 2.13£0.01 7.58 £0.35° 1.81 £0.07°¢ 1.89 +0.12
8.27 2.10 £0.01 6.58 £0.34" 1.63 £0.07" 2.12£0.13
WEERHFESH P E
Arg 0. 964 0.043 0.039 0.790
Lys 0.262 0. 000 0. 000 0.072
Arg x Lys 0.141 0.005 0. 008 0. 680

TE B 3 AN EE R TAE £ ARiED a b o d FIRAMIFZ s A1 (E 22 57 B3 (P <0.05) .

Notes; Values are means of three replicate + SEM (n =3 ) ; Superscripts such as a,b, c and d represent significant differences among dietary

treatments in the same column( P <0.05).

£ Lys fR7KF- (1. 95% )2 1) Fil m K F-
(8.27% fABHE ) I, fash e Arg ZKF X BL IR ET
it SGR Jo i 5 (P >0.05) ; 7 H Lys /K
(5. 84% R ) I, SGR fifigg Arg /K-F-y T
EA TR G, BAE S K Arg H B &5 T
HAhFL (P <0.05)

ARG MR B, kb Arg #il Lys oK
PR E I AR A KA B EN L EAER (P <
0.05) ;24 Arg/Lys Jy 6.81/5. 84 (fa R E ) I,
St A K AE

Tkt Arg Lys 7K S HAS HAE IO FU G B
a1 e B0 B (P >0.05)

2.2 {F#H Arg,.Lys K EX R R EF A EAK
=ap=Al

MF 3 R fEk R Lys KP4 8. 27% (]
RHEE ) B, B IR B 50 A M (OB B B Arg 7K
F TR A e IR TR &, HAEE T Arg
IKF- (4. 86% Rl RHEE ) W), A AORLEE B & iR
L E =T 6.81% (MEHE ) 41 (P <0.05)
T krh Arg Lys K% B IG v 39 f AR K 73 L
NEWIFI K 53300 B 5 (P >0.05) o

b Arg F Lys 7KP-%t B PGB 50 f f 44K
o3 LR B LR DT K g 4 06 B A B AR
(P>0.05),

2.3 fARH ArgLys KEMNEREH 2R
4 S 1 R B A X e R A £ M

A Arg Lys K-F 2 UK GE A & 3k R B v
2m R o SRR K R MF 4 WA Y
Arg TEAKIK F (2. 41% kL85 ) Fi s KR
(6.81% TR ) B, fRDRE o Lys 7K P FG G
e Sk B0 20 %) I I AR A TS 4 0 8 3 5 T
(P>0.05) ;i Arg /KF-(4.86% falkHE H ) I,
K B 2 B R IR bR AT YRR S Lys 2K 1 T
AR, HAER K Lys (8. 27% fHEHEH)
I 2 & TR Lys K-F (1. 95% 1A kL8 H ) 4H
(P<0.05),

4 Lys 7R (1.95% 1 5. 84.% 1)k} 2
F) B, fRDRE e Arg sk P B G 8 3 Sk B
2 P IR o A T TG S e (P >0..05) 515 Lys
K- (8. 27% T kL 1) B, BEE Arg 7K P19 7t
1o, PR R R T Tk S B SE T S R R A, HL
Arg 2y 4.86% (fRIRHE ) I 3 5 TR Arg K
(2. 41% ABHEH)H (P <0.05),

Tk Arg F1 Lys 7K P X B IR #5503k B
W5 20 L I e g i M C B s BAEH (P >
0.05), 24 Arg/Lys }y 4.86/8. 27 (B HE H)
B, BU IS B A0 Sk B A i PR R kS

.
H ) o
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Tab.3 Final body composition of darkbarbel catfish fed the experimental diets for 8 weekss
Tkl 2H K5/ % HIEH/ (% WW)? RN/ (% WW) Ky (% WW)
dietary treatments moisture crude protein crude lipid ash
Arg Lys
2.41 1.95 70.97 £0.44 12.84 £0.26" 11.71 +0.16 3.40 £0.09
5.84 70.77 £0.30 13.48 £0.12%® 11.56 +0.20 3.40 £0.02
8.27 70.13 £0. 14 13.24 £0.13%® 12.63 £0.09 3.27x0.07
4. 86 1.95 71.32 £1.07 13.82 +0.12% 11.51 £0.41 3.19 £0.04
5.84 69.85 +0.69 13.33 +£0.21% 12.48 £0.59 3.39 £0.09
8.27 70.31 £0.33 13.87 0. 48° 12.26 £0.49 3.33 £0.06
6.81 1.95 70.23 £0.61 13.06 £0. 32 12.25 +0.29 3.32£0.02
5.84 71.38 £0.83 12.8 £0.13%® 11.75 +£0.43 3.28 £0.07
8.27 71.64 £0.49 12.48 £0.39* 11.40 0. 34 3.20 £0.11
NEARFEHHPE
Arg 0.453 0.003 0.639 0.325
Lys 0.922 0.976 0.668 0.337
Arg x Lys 0.194 0.162 0.067 0.256

TE B 3 MR A {E £ hrdEDR a.b o d FoRMREIS P E 2 57 B3 (P <0.05) .

Notes; Values are means of three replicate + SEM (n =3 ) ; Superscripts such as a,b, c and d represent significant differences among dietary

treatments in the same column( P <0.05).

x4 ARIBAMMEREFELEFIRE, TELEH, - SUEAHBURLSTRIZERZIE
Tab.4 Effects of darkbarbel catfish fed the experimental diets on serum ARG,
CAT,NOS activities and respiratory burst activity of head kidney

el I A2 i 3 1 WEAMAAN/ (U/mL) —% AR GH/ (U/mL) KR/ (U/mL)
dietary treatments respiratory burst activity CAT NOS Arg
Arg Lys
2.41 1.95 0.20 £0.03° 2.83 £0.70 6.67 £2.05° 2.71 £0.41
5.84 0.25 £0.01% 3.95£1.53 10.76 £0.20% 2.68 £0.39
8.27 0.23 £0.04® 2.8+0.01 13.00 £2.95%® 2.9+0.25
4.86 1.95 0.25+0.01°% 5.80 +2.16 17.40 0. 14° 2.7+0.15
5.84 0.46 £0.02% 2.93 £0.58 16.86 +2. 55" 2.33 £0.21
8.27 0.52 +0.03¢ 2.12 £0.54 17.36 £1.29° 2.49 £0.05
6.81 1.95 0.34 £0.02%¢ 3.27 +0.11 12.74 +1.45% 3.05 +0.21
5.84 0.34 =0, 12 4.58 £0.96 20.57 +2.75° 2.36 £0.37
8.27 0.44 +0. 03" 3.09 £0.35 16.33 +£2.93% 2.55+0.36
WNEARFEHHPE
Arg 0.000 0.821 0.001 0.553
Lys 0.008 0.245 0.080 0.332
Arg x Lys 0.075 0.193 0.248 0.767

TE B 3 DN AFIS{E £ hrdEDRa.b o d FoRMFEIS P E 2 7 B3 (P <0.05) .

Notes: Values are means of three replicate =+ SEM (n =3 ) ; Superscripts such as a,b,c and d represent significant differences among dietary

treatments in the same column( P <0.05).

A Arg, Lys K -F i K F M & i
CAT #& W8 % vf Tk Arg Lys 7K F J¢ =
& HAE RO BL I S I 7 CAT 3G 1 J0 B 2%
(P <0.05) (F£4),

P Arg, Lys /K -F 2f KK 3% # & o

NOS FH 8% M 4 A, 1ES Arg K
F- iR Lys 7KP-%t B I B f I 7 NOS {5 P41y
T B EZMWI(P>0.05)

Y Lys 7EAK K- (1. 95% falkb & 1) i, 1fi i
NOS WH{ER % Arg KV 0T+ 4 Se 105 T
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HEaH, BAEE hoKF Arg (4. 86% T RHE ) I
WEE TR Arg K- (2. 41% B EH) (P <
0.05) ; 7E5 = Lys /K (5. 84% 1 8. 27% )k} iR
F) B fRDEL R Arg ZKF- X B IR 85 55 A 1L 7 NOS
TE P TC B 5 (P >0.05)

Tk Arg F Lys /K% B EG 5 590 I 7
NOS {EHTC R # 2E HA (P >0.05) , 4 Arg/
Lys 2 6. 81/5. 84 (i £t & 1) B 1l 3 NOS i
PR

FF F Arg, Lys /K -F af KK 3% 8 & o i
ARG &K 4%k TE4 Arg K, 1L ARG
TEPEREE Lys ACF T+ A e IR E w1 &
AR AN TR E2EF(P>0.05) (£4),

[FIFE, 7E 45 Lys /K, MLl ARG i M bl 5
Arg JKF-H T A e AR E R O (3
HAFW I E 2R (P>0.05) (£ 4),

Tl H Arg Fi Lys 7KF- X5 B K 38 550 f 1f
ARG {HE T E L BN (P >0.05) (F4),

3 vhe

M kteh Arg il Lys #5 4L FARK -, FCEG
B AR K Y B ) — A 5 R K T i T e i T
151, 3X 5 78 K VG V¥ 8 ( Salmo salar) v i) B 58 4
1 Arg fb T o R K I R X TS
Lys 7K, 7K 71 58 51 A2 B [G ¥ §i fa SGR |
B, X B i i Lys X BC G 8 8 fa 19 AR K R B
—ERAMRIVE . X P BE B T o & Lys 5]k
Arg ez, BRI 5| R LB A . A
Al RESE AR Lys &l o, Pl 17Xt Arg siHE
S R W W W, DT S T &R A
BERGE 45" i 1} Arg il Lys {1905 i) I 36 i 2%
1A, T AT 0 T8 1R RS AR S8 S il B4, ELIAR I
PLHEA T ik — 2T

FEa A FUOR B = A R A R 221, TR
PSR G 2 45 2 T S B AR Y . B
T 24 e A i o 110 G U MR A M, LY
S SR £ 28 e K B BB R AR L 1
M RIS Arg JKOF-I B EG #3003k B I IR 1R
TEPESE TG Arg 41, AT Arg X3k B P I g
WA RVEVE R, VLT REAE T Arg 38 1o MK
R AR = A KR AT 1 480 (RO ) , AT e 1
WA P A B 11 o A Lys i iR A 5
Arg K- (6. 81% Fil LR ) AL BHAH 1 W A% 2 T

1A T REAR, 3 BB AR R Arg #1 Lys 7K SF- X EG
PGB 50 £ S B 5 I A L T 4 AR 1) P LR A — R R 3
PLrER .

CAT DUNUARE LY H, O, F IR, fi b H
HL R4 1 H,O Fil O, , 1 BR ROS {47 4= H {4k
HL 2T SR — P E B AP
AWFFERW, Wk Arg # Lys AR BEATHACH.
YE RO BB 00 1ML CAT 35 PR35 TG I 2552
(P>0.05) , A g F B K ¥ 3 40 135 CAT i
PEXHA A} Arg il Lys /KPR ™

Arg ) EZARH R R Z — & 7E NOS )ik
YERIR, 55 F % 5 A il — E AL & (NO) ,NO
ELA A% TR I BV P, A TR0 84 55 0 40 i ) ek 9 4
i LT 6 I R A W R A L YA
b Lys b 38 Ho K-, B B 3590 # 1f 7 NOS
TERE Arg ZKSF 19 TF i T e, 7RSS ORI
Arg 41,NOS JEH: 3575 FARKF Arg 41, J5 R Al fig
TR EK Arg B, AR Arg (1935 ik NOS
BT R AENRY L Arg PR S
NO, F 1fif 14 58 AR (19 G232 J7 o M Ak Arg Fl
Lys #RAL T = 7K I, BUEG 5 342 1L 75 NOS i P
A FTREAG, X U B i Ak h Arg Al Lys ZKF5t HA
—E ST

Arg £ ARG [EH T ol = B IRE , i S
SEEAFR AR, SR B AR, &
W Arg 5% T ik NOS Ffig o, il ik ARG 1943 i
BARWAEEIER . ARSI & B R Arg
TKEXT UGB Fifh ARG T P 7= A 50,
MENDEZ"™ /N R 58 o o & BE, 11 L-Arg
X} ARG & PETC B350, J5 R ) BB AE TS5 g kb
FIEH A KIS, Arg i@t ARG B fRis 23
FeA AR, HSCE R aA & B R Lys JKF-
DL )% Arg Fil Lys 22 HAE XTI 1 ARG 3§ P
TCE R, AT BETE Fha Ak o Arg Lys /K F & H
ELBIA7E ARG 1EH T4 i R 3 B, FLAA 1 A 2
B T F it — 2058
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Effects of dietary arginine and lysine on growth and non-specific
immune responses of juvenile darkbarbel catfish ( Pelteobagrus vachelli)

FENG Fu-xian, AI Qing-hui”“, XU Wei, MAI Kang-sen, ZHANG Wen-bing
(Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China,Qingdao 266003, China)

Abstract: An 8-week feeding trial was conducted to estimate the effects of dietary arginine ( Arg) and lysine
(Lys)on growth and non-specific immune responses of juvenile darkbarbel catfish. Nine diets(42% crude
protein and 10% crude lipid ) were formulated to contain three Arg levels(2.41% ,4.86% and 6.81% of
dietary protein) ,and each with three Lys levels(1.95% ,5.84% and 8.27% of dietary protein). Each diet
was randomly fed to triplicate groups of darkbarbel catfish[ initial body weight; (2.12 £0.01) g]to apparent
satiation and each group was stocked with 30 fish. At the termination of the feeding trial, growth and non-
specific immune parameters were monitored. The results showed dietary arginine and lysine had significant
effects on the specific growth rate (SGR) and the respiratory burst activity of head kidney macrophages of
juvenile darkbarbel catfish ( P < 0. 05). The appropriate content of diet arginine/lysine was 6. 81/5. 84
dietary protein based on the growth,but the respiratory burst activity of headkidney macrophages was the
highest when arginine/lysine was 4. 86/8. 27 dietary protein. Dietary Arg had significant effects on the serum
nitricoxide synthase ( NOS) activity of juvenile darkbarbel catfish( P <0.05). The activity of NOS was higher
in fish fed appropriate or high Arg levels than low Ary levels. No significant differences were found in the
serum arginase ( ARG ) and catalase (CAT) (P > 0. 05) among dietary treatments. In the present study,
significant interactions of dietary arginine and lysine were found on growth of juvenile darkbarbel catfish, but
not on the body composition , hepatosomatic index ( HSIT) ,and serum NOS, ARG and CAT activity.

Key words: darkbarbel -catfish ( Pelteobagrus vachelli ); arginine; lysine; growth; non-specific
immune responses
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