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KBS+ N T AN, Gl KR B 2K 8 XA [F)

TRl KA & . W& =E IR, 2 JR SR A
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Table 1 Ingredients and nutrient composition of the basal diet

HAR 4/ % Hi 3 J& 1 BEBIRAKF i 9 J5 9

Ingredient Starter Grower Nutrient level Starter Grower
Fk Corn 31. 92 32. 36 fRifH6E/ (m]/kg) ME 12.55 12.97
THl  Soybean meal 26. 25 18. 40 M/ % TP 0.68 0.62
JNA Wheat 25. 00 30. 00 a R B/ % AP 0.45 0.40
A4 M Peanut meal 5. 00 5. 00 i5/% Ca 0. 90 0. 90
il Soya bean oil 4.20 4. 80 HAkdh/ %  NaCl 0. 30 0. 30
PO EARPR  DDGS 3.00 5. 00 T¥ R/ % DM 89.7 88.4
WR A %5 Dicalcium phosphate 1. 65 1.35 WMEM/%  CP 20. 87 19. 10
414K  Limestone 1.10 1. 30 R/ % Lys 1.24 1.11
Wi KB Premix 1.00 1.00 ERMR/ % Met 0.50 0.42
i::i{i%%riwii%yfd%ochloride 0.32 0.28 SEEm/ % e 0.67 0.58
i Salt 0.25 0.25 AR/ % Thr 0. 69 0.62
DL-#%M DL- Met 0.18 0.13 WA/ Y% Val 0.85 0. 74
SALIEHE  Choline chloride 0.10 0.10 KRR/ %  Arg 1.32 1.14
PrEMAF]  Antioxidant 0.03 0.03
L-7 & L-Thr 0.00 0.00
Bl Total 100. 00 100. 00

TE T 58 HARARAEAE A 3 AL 45 000 TU; 4E4E 3 Dy, 14 000 TU E4 % E, 90 TU; 44 R K, 10 mg; 484 % B 7. 36 mg; i4 K B,
25.6 mg; 44 & Bs.19. 68 mg; 4i4E 2 Bi2.0. 1 mg; MMBEME . 158. 4 mg; 12 BR 45 .46 mg; MR . 3. 325 mg; AW &K ,0. 7 mg; 4, 7. 25 mg;
2,72 mg;B%.74.52 mg; 4k, 71, 232 mg; i, 0. 3 mg; .0, 5 mg; 4.0, 2 mg,

Note: Diet per kg providing 45 000 IU vitamin A, 14 000 IU cholecalciferol, 90 TU vitamin E, 10 mg vitamin K;, 7. 36 mg thiamin,

25. 6 mg riboflavin, 19. 68 mg pyridoxine, 0. 1 mg vitamin By, ,

158. 4 mg nicotinamide, 46 mg calcium pantothenate, 3. 325 mg folic

acid, 0.7 mg biotin, 7. 25 mg Cu, 72 mg Fe, 74.52 mg Zn, 71. 232 mg Mn, 0.3 mg Se, 0.5 mg I, and 0. 2 mg Co.

1.4 HEXE

ST NG 7.14,21,28,35.42 H i uEFT 3
DK R I o T A I L o R R, — 20 CIORAF. 7
M. TR 21,42 Hig#EfT B0, B,
A R 1 H R YR R ) PR X I A
I FRaE, ST HCIL 52 A% o R HOXG IR | B AR AN
T TQHE A 240 ) 5 FC ] 6T 0 i I R HE At 2 2, AR
PRER K PE T PR TS e e 4 B 8 4L
1.5 MEEIRRFE
15,1 A= rat (RN LUE R 87, il 5%
B MFER A 21,42 HIRAEE 12 h 5 Fr 4, it
B H ¥R E g (Average daily feed intake, AD-
FD .°F# H 3 & (Average daily gain, ADG) DL M
BHR R (F/G) o it 0T HA RSB TR,
1L.5.2 digAfedsss  HI R Hr A0 e 5
B 5L fiff ( Aspartate aminotransferase, AST) fl

A1 % & B ( Alanine aminotransferase, ALT) f
kI E PR BR (Uric acid, UAD | b i [ B (To-
tal cholesterol, TC) LA K H il =M (Triglyceride.,
TG BB .
1.5.3 i Aqedgsr a0 & i N
% (Malondialdehyde, MDA) B ¥ B M 4 Bt H
ik | Ak W) B ( Glutathione peroxidase, GSH-
Px) | & A b W) B Ak i (Total super oxide dis-
mutase, T-SOD) 1 & 1 . X 7] & W H R ot 8 Ak
YR AT R A 7]
15,4 fykhde  SRiEdsBERREOHE . M £
= MR T S /3 AR O R R A R — B R S A/
T o V5 QT8 B = 1 IR B it /WG AR BT A

K HI A 3 A=A 23 B A = 1 T S H (Total
protein, TP) . 4 % 4 ( Albumin, ALB) f1¥k & H
(Globulin, GLO) it ¥ B . 3 3+ 5 H & 1 5 5k
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FEHZIA/G),

I Bl Sk 1t 358 00 S 2 G T X SR 4 2 e AR
1.6 HFEFGITHH

B 221 Excel 2010 #) 4 40 # 5, R
SPSS 22. 0 By 58K ¥ J7 22 73 Hr (One-Way ANO-
VA) 47 i 3 4 K 55, Duncan”s #1472 8 LL#L .
IS5 R DL B AR 227 R0R

2 HEREHRM

2.1 HRFEEKPEITABEF LR IN
R 2 A, HRIZARKEX 0~21 H
W3S R ADG 32 Wi A i 3 (P >0. 05), {H & X}

22~42H W LA AR ARG H ADG 52 0 1 i
2 (P<<0.01),100% NRC 7&K 4 n ADG
B EE T 85% NRC Ml 150% NRC 41 (P <
0.01); HARIFEIR AKX 0~21 Hiy L S A K 4
WA F/G i % (P<<0. 05), H: i 100%
NRC 1) F/G Ak H I3 2 R KT X 22~42
HIERAS K F/G A % (P>0.05), {HJj&H
MRS 0~21 HIRRXSH F/G —3; H
R I R 7K X 5 2R K B Be RS ) ADFT 5 1
AN (P>0.05) AHJEBEE H AR I3 2 1R KT 1
L&, ADFI ¢ 88 J5 Wi /N, 100% NRC 41 1y
ADFIf: 7 .

R2 HRAEKFHIEREAGE~ R

Table 2 Dietary threonine levels on growth performance in broilers

i { A& WK Threonine level P i
Ttem 85% NRC 100% NRC 125% NRC 150% NRC P value
X HBE/ (g/d ADG
0~21d 32.3541.07 33.7340. 94 33.2040. 62 33.084-0. 82 0. 090
22~42 d 78.6141.68 C 83.9840.90 A 82.0742.37 AB  81.1042. 96 BC 0.003
0~42d 55.4940. 96 C 58.8640.86 A 57.6341.08 AB 57.0941.60 B 0.001
FHHRER/(g/d)  ADFI
0~21d 52.8641. 61 53.5141.17 53.2140. 98 53.1240. 97 0.829
22~42 d 160. 28+ 3. 32 162. 434+ 4. 49 161. 3343, 27 160. 88+6. 88 0.879
0~42d 106, 57+2. 10 107, 97+2. 40 107. 27+1. 64 107. 0043, 42 0.797
MR ELL F/G
0~214d 1.6340.02 a 1.5940.04 b 1.6040.01 b 1.6140. 02 ab 0.025
22~42 d 2.0440.06 1.9340.04 1.9740.06 1.9840.09 0.072
0~42 d 1.9240.04 a 1.84+0.04 b 1.86+0.04 b 1.88+0.06 ab 0.032

e FATARRNG 8RR 22 5 W3 (P<<0. 05) AR KRG 78 £ R 22 F 0 8 3% (P<0.01), F#E[M.

Note:In the same row, values with different lower case letters mean significant difference (P<Z0. 05), with different uppercase letters

mean extremely significant difference (P<C0.01). The same below.

2.2 HIRFZEHBAKEXNABHERELIERER
=AU

M 3 AT, H R O3 2 R /K P X 21 H g
42 F 4 A T T GSH-Px (3% P 5% i B % (P
<C0.05), Hodr 21 H#dHF,100% NRC HiE, A
B#Em T 85% NRC Hl 150% NRC #H (P <
0.05);42 H iR, 125% NRC 4 & &, If H i %
F T 85% NRC 4 A1 100% NRC £ (P<C0.05);
H MR 8 2 R K 7 BB 2 & 52 M 42 H % I XS 1l i
T-SODIIEPE (P<<0.05), H % H 5 % 2 7K
T EENEERM&.125% NRCA B EEHT
HAth 3 20 (P<C0.05) s HAR IR 2 M /K F X 21 H i

R I 3G H T-SOD 3% #: . MDA ¥ B2 DL K& 42 H
% A 1M 3 o MDA ¥ (05 0 R g 3% (P>
0.05),
2.3 HRMASBMAKENABMLFTENKIERN
A0

2 4 1T, 5 85% NRC HAH I . H M54
R K- T e i 2 AR v 21 HOi & 42 HS XS
M ALT BY3E2E (P<<0. 01) 5 H K [R5 & iR
AKX 21 H % IS I3 e AST 36 P52 A B 3
(P>0.05) fHXF 42 H % WG 1L 3% h AST I P
B 5% M b 2 (P<<0. 05) , AST 1% 4 I 75 45, 2 7K °F-
0 B2 e T SRR AK . 125 % NRC 4L 9 AST %
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Table 3 Dietary threonine levels on antioxidant enzyme activities in broilers

FHE R /KF  Threonine level

i H Pl
Ttem 85% NRC 100% NRC 125% NRC 150% NRC P value
21d
T @/ (nmol/mL) MDA 2.71£0.17 2.63+0.25 2.80=+0.19 2.78=0. 28 0.574
YA 4 5 AV it/
B A AR/ (U /mL) 174.13+8. 68 182.19+16. 23 174.09=+17. 45 169. 62422, 68 0.721

T-SOD

S Bk L B/ (U/mL) )
GSH-Px 1231.72487.45 b

42 d

1384.55+177.22 ab 1 436.554129.73 a

1221.384+117.90 b 0.021

7§ "M%/ (nmol/mL) MDA 2.3240. 23 2.2540.11 2.3140. 23 2.3840.15 0.772
v A

%E%w%ﬁﬂ:@/(wmu 178.86415.05 b 182.70+15.48 ab  207.76+24.65 a 162.36+15.79 b 0.030
B R o A =/ /

&H"I_EL[F',)’?\@%“%W&/ (U/mL) ) 311 04+127.02 b 1363.45£90.42 b 15200013441 a 1 385.522£117.29 ab 0. 038

x4 BRARFREKFABHMBEELIER

Table 4 Dietary threonine levels on serum biochemical indices in broilers

I H AR /KF  Threonine level Pl
ftem 85% NRC 100% NRC 125% NRC 150% NRC P value

21d

BNEFER/(U/L)  ALT 10.04+0.99 B

10.18£0.83 B

13.75+1.39 A 13.83+1.35 A 0.001

BEEER/(U/L)  AST 241, 23+16.72 252. 43420, 22 247.16+20. 01 248.92+13.19 0.792
JRER/(mmol/L)  UA 0.444+0.04 A 0.35+0.02 B 0.37+0.02 B 0.4640.02 A 0.001
BB [/ (mmol /L) TC 3.394+0.33 3.49+0. 34 3.534+0.29 3.43+0.31 0.891
H il =@/ (mmol/L) TG 0.5540.04 0.47+0.04 0.5240.05 0.5340.04 0.087
42 d

BWEEN/(U/L) ALT 9.2040.43 B 10.87+1.02 A 11.75+0.70 A 11.00+1.25 A 0. 004

HERE M/ (U/L)  AST 333.47+£26.35b

343.95+23.59 b

393.60439.54 a 335.13+£30.21 b 0.024

JR#Z/(mmol/L)  UA 0.2440.01 C 0.2240.02 BC 0.264-0.02 C 0.3040.03 A 0.001
S E B2/ (mmol/L)  TC 2.7840.16 2.8040.15 2.8140.17 2.9440.25 0.478
H=H/(mmol/L) TG 0.46+0.04 0.42+0. 04 0.4140.04 0.43+0.01 0.236

PR3 T A 3 4. H MR [ 75 & R /K 7 Xt
21 HiIF LA K 42 HIS RS s UA MW EA
R (P<C0. 05) , H¥5 02 Bl % 75 &R /K 7 1 42
IR R B A, 100 % NRC 449 UA ¥k B35 0] @
IR H Al 3 41, HMRAF I ZBRK X 21 H i
LR 42 HEERAGIE h TCL TG ## BE 5% i A
B3 (P>0.05),

2.4 HRFEERKETAB FRE AR N
2.4.1 KR BEsA MRS AL HRPORE
IKFB FR SR X 21 H i A XS (1 1 0 8 K0 % 3k 1R
PG HOE WAL 3 (P<<0.01),85% NRC 40 4 i
FERC R R T HAL 3 4,125% NRC 2H (1 g Jii +5
BRI [ HR F $ B w5 (P<<0. 01) 5 fH & H M 50 &

% 7K - XoF i i 4 E50E i AN B 25 (P=>0. 05) , Xf F
42 H I XS . HORL I3 R 7K1 XoF i i 4 2L
2 R BOP B 3 (P<<0.01),85% NRC 4
B M B i RS ANk TR A e B I T A 3 4
(P<20.01) 5 H KR 75 22 R 7K ~F- XoJ I U 4 2505 i R
B3 (P>0.05),

2.4.2 ik fdkdgAR P 6 NTAL H RN ER
K2 E R 21 H & A XS I GLO B i
HHkE (P<<0. 05), Hip 125% NRC 4 ifi i
GLO Jii ¥ B J5e i 5 {0 02 H O 5 2 R 7K OF X 21
AR ImES TP ALB R R E N A/G &
A i3 (P=>0. 05), H IR Z KX 42 H
4 AR LG o TP A GLO fy 5 5 vk B 5% i) 5 35
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85% NRC 41 #% fik, 125% NRC 41 f & HOALB B B WS R A/G WA R E R

(P<<0.05), H AT R AKN-XF 42 H # XS I (P>0.05),
x5 HRABAEBKFEFABHNRERERH
Table S Dietary threonine levels on immune organ index in broilers

Wi H FHE R /KF  Threonine level P

Ttem 85% NRC 100% NRC 125% NRC 150% NRC P value
21d
M6 HE 45 %4/ (g/kg) Spleen index 0.86+0.04 B 1.2140.07 A 1.22+0.16 A 1.06+0.10 A 0.001
Jig B #6 %1/ (g/kg) Thymus index 5.29740. 46 5.6940. 52 6.09+0. 50 5.6740.52 0.164
P [CHE45 %0/ (g/ke) Bursa index  1.8140.07 BC 2.0220.20 AB 2.1240.18 A 1.7840.07 C 0. 006
42 d
JI5 1 45 %5/ (2/kg) Spleen index 1.5340.38 1.8140.50 1.4340. 22 1.5340. 40 0.377
Jig B 46 %/ (g/kg) Thymus index 3.7540.24 B 4.3240.37 A 4.4340.28 A 4.46+0.28 A 0. 008
G5 %/ (g/ke) Bursa index 0.84740.07 A 1.0340.09 AB 1.2240. 05 BC 1.4940.18 C 0. 001

F6 HRABRFEEMAKTABYMEREIEIR
Table 6 Dietary threonine levels on serum immune indices in broilers

HiH AR /KF  Threonine level P (i

Ttem 85% NRC 100% NRC 125% NRC 150% NRC P value
21d
MM/ (g/L) TP 26.734+1.11 27.3241.72 27.67+1.11 27.63+2.15 0.722
HEMH/(g/L) ALB 16.3340.92 16.67+0. 42 17.02+1.31 16.53+1. 28 0.718
BEM/(g/L) GLO 10.184:0.50 b 11.1840.66 a 11.5340.82 a 11.0740.41 a 0.023
HERE A/G 1.6240.11 1.5020. 10 1.4640. 23 1.4940. 10 0.334
42.d
MEH/(g/L) TP 31.00%1.42 b 32.4141.40 ab 33.55+1.41 a 31.74%1.04 b 0. 026
H#ER/(g/L)  ALB 15.45+0. 99 16.05+0. 92 16.60+1.07 15.94+0. 43 0.215
BREE 1/ (g/L)  GLO 14.904:0.39 b 16.364-0. 99 a 16.4040.75 a 15.8041.16 ab 0.047
HEE A/G 1.05+0.08 0.99-+0.08 1.02+0. 10 1.0240.09 0.676

2.4.3 FWAFAREE HFE T TH, LI HIN

A2 B o H OB R S [R] K P 95 2 X P X AL T R

PE S5 PR X T 308 B AR 7K T B BT ] £ 38 i 5 7 o5
JEREAR .28 H % 35 B WA s H AR AR [ 7K F 19 750
R Xt 21,35 H I AR 1) 35 328 e 4 Tk 5 o b 25
(P<<0.05), H1,85% NRC 4H 51k, 125% NRC
Higm HB T 85% NRC 4 (P<C0. 05) 5 1F

SR PR IR B 5 i A B 35 (P <C0. 01, [R) B s 2
PL125% NRC A fe . H AR R K S 1 75 & g
X 14,28 H i PR RS (14 357 308 B 4R Tk S o S i 3
(P>0.05),

x7 BRAFREFEEE KT PG R R S E (log2)
Table 7  Effects of dietary threonine levels on the antibody to Newcastle disease virus of broilers (log2)
Hit/d BB AR/KFE  Threonine levels P
Day 85% NRC 100% NRC 125% NRC 150% NRC P value
14 5.3340.21 5.3340.21 6.17+0. 37 6.35+0. 36 0.095
21 6.3340.33 b 7.1740.48 ab 7.67+0.42 a 7.334+0.21 a 0.038
28 6.8340.31 7.50740.52 7.83+0.71 7.55+0. 26 0.069
35 6.33+0.42 b 7.00740. 26 ab 7.5040.34 a 7.4340.17 a 0.043
42 4.83+0.31 B 6.8340.31 A 7.00+0.37 A 6.8740.31 A 0.007
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3.1 ERRIREB KT T PG 4 7 e
3515 1 B

TR S AR 1) b 5 F R 2 — Xt TR X 1Y
AT PERE i B AL R SRS A BN, TR
—EFMET CBEE H O IR R KT 0 $R e TR G
(0 A 7= Pk RE A R B . AT BF AR AR
H OB I8 2 R K F R 0. 60 %0 IF, AT X8 B 2 7= 1k g
e fE. Rama Rao %" & B, H M 758 & B2 K F A
0. 70 Yo i, IS ) ADG | 2R £ 8 LA K f ) 1) 2%
T R AE . T IS S TEBE ST 22~ 42
H & S0P XS 98 R IR 75 Z i R B, 5 0. 55 %
AR A LR B O AL A H, IR ERR TR 4l
0.62%~0.83% # & ) ) ADF1 1 ADG i %
P HE RE R I, A XS ADG F1 ADFI Fifi H AR
IR KO I & ki A Ak . AR S F
FEAL I L 0 A JE R B TR % 100 Y0 T 0 A B H
o TR RS 114 ) 35 200 SR o g o e A5 78 S A /) 90 V%6
BCE 0 H R FEAR AE 0 F/G, e A R 10 ) {8 9
110 %6 Fic B A H R X I3 14 A K RE VA 4 i 1
M. XEARRGZERIEA -, HRHBEARKF
BELWAX K ADG M F/G. H 75 & 1R K F
i NRC i #2 fEi, WA ADG & F/G
A S T I8 B R K- g NRC A ol #E 74 5 19 8520
1150 %0 (AR BEFEAR A X% ADG, 3 F/G. JR
A B 0 A R B = 5 ) i R N R R
A o Mo B 5 A FH 68 4545 41 B 2 1% T FE 3 K 5t T B
S BT H ORI &R Y = ke B R H At
FE R 9 WCR A

ML 375 A Ak 46 A A 5 AT LR R 0 % sh W ML A
AR 7K ST B AR B R O . IV e ALT R
AST 2 30 W7 00 L R BT I S g Y 2 4> o 3
Febm . ARWFIRLE R F W, B AR TR = R KT f8 B %
PG 21 HE A 42 H @& M35 ALT A9 36 o4 f
42 HiE AST BYTE 2. H 125% NRC 41 150 %
NRC 413 1 F il 70 75 7 2 % & F 85% NRC 4
PIK 100% NRC #4H. Habte-Tsion 25 F1 Gao
EUIRRGY R B H ORI R S OF- 4 5 ) L T
ALT F1 AST 3 ¥, Jf Hid & 93 2 R i ALT F1
AST TE PR X SR RAF LR —. M
S, Valizade %5 i 5% 3 B 75 20 W8 7K OF- X A1 39
Mg AST 3% ¥ B A 5 .

M35 UA AT RLE UL M 2 e B A ) 3

AR AR K . 24 RS 235 R S S A s 4 01 2 2
B o R R i = L S R LR
g s UA W BE T 2525 B e
MR A5 20 5 AU R R S A 3 s UA
FEREAG . T 5 A B 58 & B H AR P R & R K
F-REAS B 15~21 H b st UA i,
0.90% H AR I8 & R K F- 41 UA M i % = T
0.70%F10.80% 4. [MFEM, Gong %" HF 58 &
BUIMTE UA KPR 1 R ol JLRR 2 2L W 1 e =
o R . ABF ST S SRR, H OB OR [F K
SEFREIRXT 21 HIR AN 42 H 4 AW 75 UA ¥
S A 5 FORR T IR S R KT S AR S 1o L AR
SRBUNE T UA W E M T Y 5 & Rk R
NRC(1994) #f 7 7 Af o I 3 v UA W e ik
AT, HORH IR 2 R 7K 72 NRC b o #E 77 5 0
QIR VB 1A R E KT XS HRIR
ZIR K- NRC b o HE 77 5 B, P39 9 A 77
e L A A .

Mg i TG S S5gHALM K& Kk
Koo BT DL Wt LA B 7 G B0 5 B S IV
TC ¥ B W] DL >F 40 Wi AL 44 i 195 0 B0 1 00 5 A%
BRI h F R I3 22 R 7K ST X 3K A 1 MR E RS B
AR ERW ., Westermeier %1 & BUAESh ¥ H AR
Hh I SR 7K - BE 8% 52 e JL AL 0 i AR, S 3K
Mg H TG KR IR E AW T . AR
X AILAA B 7 A 1 5 o K AR DL ) 75 2 — 2P
5% .
3.2 HRASBKENABINGERELURE
& 11 88 B9 B i

FE S IR N S5 0 A 00 1 Rl 2L P e T
e B i R T-SOD F1 GSH-Px, ML P 33 46 Flt [l 156
PE B T8 BE 98 A XU 1 2 P 20 240 i A 5T Y it 4R
PR RN B 3 0 A B, S AL A 1 TR B AR N 4 g
G0 1 B A R A 5 B BT R AR o AR AR R
BT i MDA, 38 i 22 ' /Y & & 0T LA 3L
W HLAR P 2H 240 M i o o AR A AR B R T
SOD 1 GSH-Px i P 14 5 i . MDA ¥ Ji 3l 25 Fifi
ZEAEN . ARBFIEAE R E W, B 125% NRC
TR E W R 21 HAR A 42 H IR XS
Mg GSH-Px (16 M, e W F e m 42 H kA
XL R T-SOD B3P . Azzam 251 5T & 3
H OB VR I 35 &0 8 X MDA . 2 Bt B ik fit GSH-Px
PV 520 X SOD [ IE YA i & 52
S HRBABEI 0. 1% 0. 3% IR EABRAAH L, H R
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RPN 0. 2% IR AR ) SOD 3% M % i, {H 2 % T
SOD /5% we AL H A 1 B A B 56 1 0F 58 45
H A s Chen S5 & BLH M PN 3 g/kg 95
RIRSHIN 1 g/kg 175 2 W2 AH L B8 W 2 B K 1
i MDA & &, % L SOD WA # ., 7 2 R
X LR BT AL E 1 16 52 i) S AR AL ) 75 22 0F— 25
W5

L ) R R EC 2 R R B R AR
AT GEEE R W], H O IR 2R /K T W 5 5 5 e Y
R 1 L U i 5. W R e B0ORT TR TG 2 48 2k, B
125% NRC 75 R 7K - 241 1) e % 28 B 48 B0 = .
T LMD R B R N O R R
15 TR AT X 9 [ 4 i K00 ML 4 85, HORR I3 01 /K
R 0. 70% 8K 6. 7 g/kg B L HURE R E 48 B0 B
s Chen 2 BESY ok HIREN N 1 g/kg 95 & R
AE Sk 5 15 0 PR A R IV F A G BT L AN 3 g/ kg
I 2 TR B S 25 1 R f AR X T A 53X 5 AR B O
SERMAF . HE N R] AR 5 SR AR 5 0 1F B
(R BRI G 928 25 B 200 L 1 344 5 A G (R AR R AL
A R ik — 2B 5K

AR 45 AR R W L H AR [ K 7 (9 95 & iR
XPRXY 21 Hig A 42 HB Mg GLO f1 i & 5%
M, I FLXE 42 H & A9 i3 TP A3 35 5w , H 4R
PLNRC #rifEHERE R0 125% AP Y & & i
. TP Al 4EFE I 2K % 3% e 42U (1 3h AT i
A pH MFRE . HAKCE OB LA 35 57 Fi e
PERBL ., GLO EE N e sk & 1, ol g ok
JEM RSN R K& s S sk, R L, SRER
B 2K o g BR AR A R AY S R
(7R €= TP S i BN |l <N R BT iR N
P SRR e ThRE . FAMED YR &
B, H OV I 75 2 R RE W% 3 fE F XY BSA Bk
(7= A BIAT S IS h TPLALB DL K GLO %
TR R B . SKRHE R ZE A ST HOR IR A
iz K S (0. 49% ., 0. 59%. 0. 69%. 0. 79% #I
0.89%0)%F 2~3 H & i 4 K 1A e e 2 1 BB B &
PR, IR R TR 0K 3o L e Bk 1 1eG B R
R B S 2 O LR S S K T i i
T E BR 8 1 1gG M 0T & W N Wi I, iyl TP
1 ALB B & 75 2 B2 7K 7 19 38 Jn ¥4 e 7t 5 B
IR R #, 554h . Azzam 5557 K B, 5 95 & R K
SR 0. A7 Yo LAl H R L WS 0. 77 %0 B IR
2 7K T il 6% 26 M 1 0 228 A B v B A R P A 928 R 2R
H 1gG /K. Mao ZE1" B 98 & BE L 76475 H R

43590 % 0 AT 3 Ak IR SR K SF R 0. 74%6.0. 89 %
L1 % o & R, s 3% T 21 H OB Wi 11 4%
13 1gG A IEN-y 7K -, Heshmat %" fi
T 3T AR I & R 7K - 2B XS AN G G 73 B AR i
o JE 152 W AF 5 235 5k BRI R /85 - NIRC (1994)
FRifE 0. 07 Y0 1 75 & IR 1T LA = & IR X 4 3 2R 2R
FRY BT f ke B2, 17 4R M S T NRC (1994) 45 1
0. 14 %6 ,0. 31 % 75 2 2 1) 45 S E0 46 1 A0 5 B3 i v
F NRC199D FRiE 0. 07 % A B 1Y 1gG . 1gM F
Tg A (1 3T 1 Vi B iy » 3X 55 AR BT 90 1) 4 200 245 O
ARAFF .

I YR 9 0 AR R T R AL A 977 D IR S 2 )
fi 7 PRI BE s DAL AT e A1 0 i B 1 g
LR P B2 AR WAL RS 5 32 30 205 5 (1
24+, Bhargava % BFE AN 95 2 BR AE RATAS
) o 88 IO 25 I 7+ S 2 2 O TR A AR L F 9T 4
H HRRPER I 0. 50 %6 B 5 & R K SF- . RS 19 8
WRE BRI B B R AR AL (B ORI S R
IRV 2 0. 70 Y0 B PR B 30 8 4R U I
B, HL k2238 0 75 2 W oK 7 vl g 45 B &
B IR B B L O HLBEE 5 2R KT 13
W PR W BE (9 K T BB 0% 4E RF TR K I
Maroufyan Z& 0 58 H R 38 0 25 22 18 A g 4
i W R T ok TG B 5 1 A TR X A i S I Y 52
Wi, 25 R R BT H AR th s s T NRC(1994) 7 =
PRl 3 A% 04 7 2 R R 2 1R B 0 3 2 v B bl e 4t
TR . X SRR R AT . AT
FHI,125% NRC J5 & 02 7K F- 4108 3 8 e A K
- d5e e Ul BH 3 A T 2 R UK T R R R 8 bt A
T BE 7K1 5T HL e 6% U6l 22 57 I % Bt 14 T 2 1
R B DA 150 W3 345 4 488 i H AR 93 2 R 7K F- T 44
e PRI XS 1 5 PR RE

4% #

H KR AN [6] 75 28 R /K - f 35 52 Wil TR X 14 1 J
FERMI R H . RO 2 MUK 7 NRC(199) e
TER PR AE LT G A A 7 PE e AR AE

ZEA HOR IR Z R KT X R 3G Bt A Ak R T e
PEFEBR B RZ MR HAR IR R KF 5 NRC(1994) Ky
125 Y0 B o PRIXS B 40 480 Ak R S 8 HIL e e 1
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Effects of Dietary Threonine Levels on Growth Performance, Antioxidant

Capacities and Immune Function of Broiler Chickens

LIU Shengguo., QU Zhengxiang, MENG Guohua, GAO Yupeng and MIN Yuna

(College of Animal Science and Technology, Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract The study was conducted to investigate the impacts of dietary threonine levels on growth
performance and immune function in broilers chicken. Four hundred and thirty-two 1-day-old AA
broilers were randomly allocated to four dietary treatments with six replicates of 18 broilers each. Di-
etary threonine levels were 85% ., 100%, 125%, and 150% of NRC recommendation for broilers, re-
spectively. Growth performance, serum biochemical indexes, antioxidant and immune indexes were
determined. The results showed that dietary threonine levels had significant effect on average daily
gain and feed conversion ratio, whereas average daily feed intake was not influenced by dietary threo-
nine level, and threonine level in the NRC recommendations (1994)that was optimum for growth per-
formance. The threonine levels had significant effect on serum glutathione peroxidase and totalserum
super oxide dismutase, and the highest activities of total super oxide dismutase and glutathione perox-
idase were obtained at 125% threonine level. Excess dietary threonine level triggered plasma aspartate
aminotransferase and alanine aminotransferase activities, increased content of uric acid. Excess dietary
threonine level (about 125%) could increase excretion of globulin and total protein in serum, and im-
proved spleen index, thymus index and bursal index. On 21d, 35 d and 42 d, the antibody concentra-
tions of newcastle disease virus showed significant response to different graded concentrations of thre-
onine, and the highest serum antibody concentrations of newcastle disease virus were obtained at
125% dietary threonine level. In conclusion, threonine level in the NRCrecommendations (1994) was
optimum for growth performance, and 125% of threonine level in the NRC recommendations (1994)
had better effects on antioxidant function, and immune function of broilers.

Key words Threonine; Broilers; Growth performance; Antioxidant; Immune function
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