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their combination on production performance, antioxidant capacity and immune performance of Xizang chickens were inves-
tigated. A total of 240 14-day-old healthy Xizang chickens (half male and half female) were randomly divided into four
groups ; basal diet group (CK) , basal diet supplemented with 300 mg/kg compound enzyme preparation group ( NSP treat-
ment) , basal diet supplemented with 200 mg/kg antimicrobial peptide group ( AMPs treatment) and 300 mg/kg compound
enzyme preparation + 200 mg/kg antimicrobial peptide group ( NSP+AMPs treatment). At 42 and 63 days of age, two Xi-
zang chickens with similar body weight were selected from each replicate to calculate the production performance related in-
dicators. The results showed that compared with CK, NSP treatment, AMPs treatment and NSP + AMPs treatment could
significantly increase the average daily feed intake of Xizang chickens aged 21 days to 42 days (P<0.05). NSP + AMPs
treatment significantly increased the average daily gain of Xizang chickens (P<0.05). NSP + AMPs treatment significantly
reduced the content of malondialdehyde (MDA) in serum of 42-day-old and 63-day-old Xizang chickens ( P<0.05), and
significantly increased the activities of superoxide dismutase (SOD) and glutathione peroxidase ( GSH-Px) (P<0.05).
NSP treatment could significantly reduce the content of MDA in serum of 42-day-old and 63-day-old Xizang chickens, and
increase the activity of GSH-Px in serum of 42-day-old and 63-day-old Xizang chickens (P<0.05). AMPs treatment signifi-
cantly increased the activity of GSH-Px in serum of 42-day-old Xizang chickens and the activity of SOD in serum of 63-day-
old Xizang chickens ( P<0.05), and significantly decreased the content of MDA in serum of 63-day-old Xizang chickens.
NSP + AMPs treatment significantly decreased the content of MDA ( P<0.05) and increased the activity of GSH-Px ( P<
0.05) in the liver of 42-day-old and 63-day-old Xizang chickens. NSP treatment could significantly reduce the content of
MDA in the liver of 42-day-old Xizang chickens and significantly increase the activity of GSH-Px ( P<0.05). All treatments
could increase the activity of SOD in the liver of 42-day-old and 63-day-old Xizang chickens ( P<0.05). AMPs treatment
and NSP + AMPs treatment could significantly increase the bursal index of 42-day-old Xizang chickens (P<0.05), and
NSP + AMPs treatment could significantly increase the bursal index of 63-day-old Xizang chickens (P<0.05). All experi-
mental groups could significantly increase the serum Newcastle disease antibody titer of 42-day-old and 63-day-old Xizang
chickens (P<0.05). Both AMPs treatment and NSP + AMPs treatment significantly increased the content of immunoglobu-
lin Y (IgY) in serum of 42-day-old and 63-day-old Xizang chickens ( P<0.05). The combined addition of enzyme prepara-
tions and antimicrobial peptides in feed can significantly improve the antioxidant capacity, immune performance and produc-
tion performance of Xizang chickens. The combined addition of enzyme preparations and antimicrobial peptides is better
than the single addition of enzyme preparations or antimicrobial peptides.
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Table 1 Basal diet composition and nutrient level

= (%) || BIRYR Fi (%)
E S 65.52 HEH 18.47
=X 25.20 5 1.35
SR 2.00 B 0.66
KEi 2.00 R 0.49
WERR 55 2.00 AR 0.89
Fayy) 1.50 HER 0.41
L-BEIRBR £ (70%) 0.10
SALNOGE 0.10
FHER (98.5%) 0.05
W2 Yk 0.03
AL 0.30
TR 1.20
&it 100.00

WORRE B 1 kg fARHRAEAEE R A 9 600.0 1U, 42 % D43 600.0
U 4ErE 2 E 26,4 1U 4i4: % K, 2. 400 mg HE4E 2 B, 2.400 mg 4EA:
# B, 7. 680 mg. 4L E B, 3. 600 mg, 4EE &K B, 0.024 mg i R4S
12. 000 mg JHER 43.200 mg, "R 1. 200 mg AP % 0. 120 mg, HHK
600. 000 mg 4 ( CuSO, + 5SH,0) 9. 600 mg. %k (MnSO, H,0) 96.000
mg Bk (FeSO, + 7H,0) 36.000 mg. W[ Ca(10;), + H,0] 0.420 mg,
fili (Na,SeO; ) 0.180 mg, HeffiinlEMCHRER 12. 43 MI/kg,
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TERIR ISR 20 d 41 d BE 20 B T 4 F 5 2%
1, 1E42 Hi% 63 HIS FTHRANHE h kit 2 Rk
TAHIE ARG AT 2 AR S AT B . T8
kAL R M, FREE 1 h 5, TEOIAL
3 000 r/min&.L> 15 min ﬁj\%tﬂlﬂl{jﬁa%/\(fﬁﬁ%,
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TERIAS43 ~63 HIBBT B, A0 P34 H R i
5 CK M5 A 8.3 (P>0.05) , 5 CK AL, NSP+
AMPs Zb 3 & 25 52 T 60 F- 34 H 34 8 (P<0.05) , 1M
AMPs Ab XIS Y5 H 34 55 G 25 520 (P>0. 05) ;
BB R LA 4 R) 25 AN 3 (P>0.05) . CK
55 NSP AR ALV ZR 3. 33% , 1] AMPs Ab 2
ENSP+AMPs A HAYFETF A 0,

FETRR XS 21~ 63 H BB Br, 5 CK AH L, NSP+
AMPs AbHE -3 H 3 W2 5L = (P<0.05) , 1
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Table 2 Effects of adding enzyme preparations and antibacterial peptides in feed on production performance of Xizang chickens

F b3 PRI R RHE KL Ak
(8 (&)

21~42 Hily CK 23.88+0.44h 5.94+0.13b 4.01+0.04a 8.33%
NSP 26.01+0.69a 6.80+0.23a 3.81+0.32a 6.66%
AMPs 25.27+0.36a 6.63+0.36b 3.98+0.33a 3.33%
NSP+AMPs 27.42+0.54a 6.89+0.44a 3.72+0.16a 3.33%
43~63 Hi% CK 25.96+0.32a 7.25+0.66b 3.58+0.09a 3.33%
NSP 27.64+0.12a 8.52+0.51b 3.24+0.14a 3.33%

AMPs 26.36+0.52a 7.61+0.32b 3.55+0.12a 0

NSP+AMPs 28.63+0.52a 8.98+0.69a 3.18+0.04a 0
21~63 Hily CK 24.92+0.36a 6.59+0.35b 3.78+0.10a 11.66%
NSP 26.82+0.19a 7.66+0.41b 3.52+0.34a 10.00%
AMPs 25.99+0.41a 7.12+0.38b 3.76+0.22a 3.33%
NSP+AMPs 28.00+0.53a 7.94+0.59a 3.45+0.14a 3.33%

CK; X M BERl ) ; NSP Ab 38 . ZERIEDR RN 300 mg/kg B 4 MEHIF) ; AMPs Ab34 . FERIAEDRIA N 200 mg/ kgt i Ik ; NSP+AMPs 40 B . JEA 47 %}
N 300 mg/ k& A EEHIF+200 me/ ket K, HITF H & [l — 58065 A RNG FhER R 223 B35 (P<0.05) ,
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H2¢ 3 nl 0, 7EONY 42 H IR, 5 CK M 1,
NSP Zb B 5 NSP+AMPs Ab HH i 25 [ AR 5 XY 1 75
MDA 1 (P<0.05) , AMPs &b 384 1fi 75+ MDA
HHEY5 CK 2% A 5% (P>0.05) ; NSP+AMPs 4b
B AT {2 P = Y ML R SOD WM (P<0.05) 5 4%
IRIG 2H Y 1ML 3 b GSH-Px 1% MR W E E T
CK(P<0.05), DL L4550, NSP &b 3 nf $2 &
42 H B 35 GSH-Px 35 1E , FAK MDA &+,
AMPs 4b B o] $& 5 8 XS 1 3E o GSH-Px 3 1,
NSP+AMPs &b 34 B B 1G58 1L 37 H MDA & i, X
5 T SOD F GSH-Px fITHE

FEFEAY 63 H T, £ 050 4 M7 MDA % 53
BFKT CK (P<0.05) ;55 CK AL, AMPs FINSP+
AMPs 4b P 5 25 $2 7 1 ¥ b SoD i M (P<
0.05) ; NSP /b B 5 NSP+ AMPs &b B 8 X9 1fi. 35
GSH-Px 151 B & T CK(P<0.05) , il AMPs #bFf
JEAG I o GSH-Px WtES CK ML 2= F AR
F(P>0.05), DL Lg5R U] NSP AbH W H i 63
H 7 88 X9 1L 75 ' GSH-Px 1% M, &Ik MDA & &,
AMPs Ab PR AT 42 & 103 SOD & 1, B MDA &
0 ; MINSP+ AMPs Ab BN AT BEAK L 78 H MDA 7%
B R T SOD F1 GSH-Px (R3E
F 3 GRS BN B R RENG I S AR 4R AR

g1l
Table 3 Effects of adding enzyme preparations and antibacterial

peptides in feed on antioxidant related indexes in serum of

Xizang chickens

Hie b (]\flzﬁl/é’lr\n% 5((%])/:1??)i GS<H1}]/7xm§ﬁ
QA% K 2.56£028a  117.27:2.67h  546.63£9.55h
NSP 20640.12b  125.74£331ab  607.43+18.41a
AMPs 2.14027a  126.60£9.69ab 637.13+22.66a
NSP+AMPs  1.89+0.32b  143.542731a  705.54£6.55
63 At CK 3.60£027a  211.09+8.06b  442.12+18.21b
NSP 2.53:043b  239.68+11.55b 511.90£13.97
AMPs 2.14£0.07he  278.30£6.05a  468.799.55h
NSP+AMPs  1.99+0.13¢  256.53:9.63a  547.84+7.22a

CK .NSP ., AMPs NSP+AMPs L3 2 {3, MDA . N ¥ ;S0D. H4E1k
YA s GSH-Px - 22 Wt H M S e . AR ) B ) — 30 £ 5
RI/ING FhE R 25 57 1.3 (P<0.05)

2.3 AR B H F A E B S AR 5
A EXHIEFRHRMm

26 4 W], FE XS 42 H i Ak, NSP &b B
NSP+AMPs 4b 56 4 i i MDA 5 £ 1 KT
CK(P<0.05) , 1M AMPs &b B XS fFE fp MDA & &
5 CK M %A B3 (P>0.05) ; 551056 4 AT
SOD & ¥ B #F T CK (P<0.05) ; NSP Ab B |
NSP+AMPs 40 BB JHHE H GSH-P 16 PE 375 T
CK (P<0.05) ,AMPs Ab PR T H GSH-Px 1P
5 CK M ZRARE (P>0.05), I ES5REH,
AMPs AbFRAY AT HE =7 42 H & 800 BT JIE H SOD /3%
PE , NSP AL B K2 NSP+AMPs Ab 33 A [ AP 58 X T e rp
MDA 7 &t , b ] £2 & E H SOD F1 GSH-Px 113
P

TR 63 H #¥H), NSP+AMPs Ab H g X A
MDA & B Z KT CK (P<0.05) ,NSP AbFE AMPs
AbFR 5 CK AR Eb %S T E H MDA & & G It 3 25
SE(P>0.05) ; £ AL HRZH 0 B E H SoD & M5 CK
AH A4 B R (P<0. 05) ; NSP+AMPs b B 539 AT
fE R GSH-Px 11 .2 5 T CK (P<0.05) , 1fii GSH-
Px 15 PEAE NSP b FH AMPs 4bFH 5 CK 8] G i 2 22
F(P>0.05), DL EZERERY] 63 HIBES, NSP 4b 3
FTAMPs 2k P ACRT 2 55 9808 S E h SoD & Pk i
NSP+AMPs 4b B AT B AL IE H MDA % 2, 34 7T 44
EIFIE R SOD F1 GSH-Px HYTEE

R4 AR RFI T E KBS S LS LB R IERR

A1)

Table 4 Effects of adding enzyme preparations and antibacterial
peptides in feed on antioxidant related indexes in the liver
of Xizang chickens

42 Hir CK 3.06+0.62a  295.79+6.36b  545.90+15.48b

NSP 2.08+0.49b  325.43+3.56a 724.35+6.52a
AMPs 2.82+0.87a  302.25+5.63a  578.54+20.19b
NSP+AMPs  2.66+0.98b  370.09+9.24a  798.69+9.98a
63 HiE CK 2.91+0.18a  268.97+11.48b 575.42+5.35b
NSP 2.71+0.16a  325.73+9.28a  586.40+3.96b
AMPs 2.51+0.87a  319.6+14.22a 588.72+9.43b
NSP+AMPs  1.96+0.06b  399.60+11.79a 707.96+10.86a

CK NSP ,AMPs NSP+AMPs JL3& 2 7, MDA SOD GSH-Px JL3 3
. MR B R385 A RS TR R 25 57 B35 (P<0.05) .
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H13% 5 A0, 7E50NS 42 H R E, 5 CK A I, t . .

AMPs Zb3H 5 NSP+AMPs b S5 I 2 14 i 1 1[G = 1 2w

PEHRHL(P<0.05) , T 45 20 o] J J0E 45 £ ) G 2 2 & soop

5(P>0.05) - I

P

PR 4 Tk IR 45 % (P<0.05) , 1] NSP &b B
AMPs 4b PR CK AH Hb 80 2 (R F8 5000 B 3 %
5 (P>0.05) , H 25 21 1] 58 X 5 U g 038 o b 3% 2
S (P>0.05)

x5 (ARRRMESFIMAEKEGRERE ERNZMm
Table 5 Effects of adding enzyme preparations and antibacterial
peptides in feed on immune organ index of Xizang chick-

ens

42 Hi% 63 Hi%
%éﬂ y r N S Y e S p 1)
RICHEARE  MNERREL TRICHEEEL MUNEHREK
CK 0.38+0.02b  0.23x0.0la  0.44£0.03b  0.17+0.0la
NSP 0.40£0.02b  0.24£0.02a  0.49+0.04b  0.17+0.18a
AMPs 0.52+0.04a  0.2320.0la  0.53+0.28b  0.18+0.01a
NSP+AMPs  0.50+0.08a  0.24+0.0la  0.56+0.03a  0.19+0.0la

CK NSP . AMPs NSP+AMPs .3 2 1, [al—31%dE 5 A /NG 74
FRZEFREE(P<0.05),
2.5 fA Rl b R 3 AR
IgY 220N
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Fig.1 Effects of adding enzyme preparations and antimicrobial
peptides in feed on immunoglobulin Y (IgY) content in

serum of Xizang chickens
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Fig.2 Effects of adding enzyme preparations and antimicrobial
peptides in feed on Newcastle disease antibody titer of

Xizang chickens
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