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FK (40 AR EERR ) 1A T A, 45 17 50% 5 K5 H ¥
EZWAiERT 65% , mdt it A R R AEYRE A
PR Fl A
1.2 iR Eh ¥ R R 4R

RIS R 26 H W W1 7% 1Y AL x4 x K = Jo 44
AT s FLnfi i) 2 IR NRC (1998) 34 1978 e T 2
DA B 56 S W AR T, T ) S 4 4 R,
N SE TR IR 1,
1.3 Wit 5RFER

W5 90 kP HMKE LA 8.28 kg A3 F 1A &
FHIE SRS 12 PR N BENL 5 5 41, R4 3
NEE,BIER 6 M, 1 4 X% A R R
BAEIAR I ~ V 4L 3R 50 21, 40 ) A L e Fe rp %
400 mg/kg # 1 £ M, 250 500 Al 1 000 mg/kg
SREEINC] N

00 H R AT IH R AT T 21 H IR
W5, Wi 5 d JE a7 e 2R, iR 28 d, K50
SR FHREGA 1) MR RE, HOME 3 UK, R TR LA T e
TR R, B OEAROK A ] 5% 4 3 A il 0 AR
Rl I 1) 8 AR Y 2R AT
1.4 ERKMEEEFRNE

B JEHEAT 1RSSR HER AR B R 30 S 4%
HAFRE W FERE 20 0 Tl e 25 7 K (32 Hild) |
5514 K (39 Hi) 45 21 K (46 HEY) M 28 K
(53 Hif®) AT AR, T A HRE
1 (ADFI) ¥ HHE ( ADG) FIRIE H (F/G)
1.5 mEFEMAREFSENE

RIS 7 K (32 Hi) 25 14 K (39 Hi%) |
5521 K (46 A M 28 K (53 AR, 4N
A BEHLE I 2 S 560 1 s i CR 46 0l 2 mL,
#E 5 T 3 000 r/min B 0> 15 min il £ Il 3,
-20 C 1§ f¢, Il 3 IL-2, IL-4, IL-6, IEN-y il
TNF-o 75 5 i I 5 143 s UKL 1R 36 AR B 4 A FR
o8 F T A P R U I AR A

F1 EMAREABREFRKE(RTEL)
Table 1 Composition and nutrient levels of

the basal diet (air-dry basis) %

i H Items 4 & Content

JEUB} Ingredients

E K Corn 53.15
EtH Soybean meal 25.40
FLiEH Whey powder 6.00
fa 4 Fish meal 4.50
.l Soybean oil 2.80
e 5 T M H 1ML R 1 3.00
Spray dried porcine plasma protein powder

R %55 CaHPO, 2.00
1%} Limestone 1.40
14k NaCl 0.25
iR A} Premix " 1.50
&1t Total 100.00
#37/KF Nutrient levels”

R fiE ME/(MI/kg) 13.72
ML H R CP 21.10
5 Ca 0.68
KWk TP 0.59
Hi R Lys 1.14
HATR Met 0.32

VR R A 4 T 5 4R AR #2488 Premix provided the fol-
lowing per kg of the diet; Zn 80 mg,Mn 22 mg, Fe 80 mg,
Cu 225 mg, I 0.50 mg, Se 0.25 mg, VA 2 250 IU, VD,
1 050 IU,VE 16 IU, VK, 0.9 mg, VB, 2 mg, VB, 4.5 mg,
VB, 7 mg, VB, 0.03 mg, M nicotinic acid 30 mg, {Z IR
pantothenic acid 25 mg, ZfL B % choline chloride 400 mg,
MR folic acid 0.30 mg, 44 % biotin 0.20 mg,

DR E A B AN, KA Y N B (., Nutrient levels

were calculated values except CP.

1.6 HESiITS55H

ffi F Excel #EA47 %04 B9 R AL 22, A SPSS 19.0
ST A AT G T A, 2 # LB Duncan [GHE
HEAT . Bk L Ah A A 12 P (8 hR v 22
LR,

2 % B
2.1 EETUEBITET 735 £ K E RN
M 2 AT, 7E RS ), BR 33 ~39 H il
M4 (B M) T3 H R & B AT X 4L 4h,
HA PR B AR A m T3 Ml (A58
B (P>0.05) , FEEAREWIE , £ R 8 4175
SE-24 H 8 E A TR IR B 33~39 Hig T 4
Ma0~46 HIRMA 5HEHEF AR ZE (P>
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0.05) 4h, HoAx H ik Br AR 50 41 34 3 i 8 3 v
T4 (P<0.05 8% P<0.01) ;5% 47~53 HiEV
WP HMEES T IHMEZERAEE (P>0.05)
AN HAH BB VAN B E ST 04 (P<0.01),

TERE ARG I 8], 25 12050 20 R E L 440 T 0 R A
A M 2055 R e B IV ATV AR T D4 &
BYUR KA (I~ V 41) B} 5 H 5 500 401k
AR

x2 EATERKXEFEER TR

Table 2 Effects of complex antibacterial peptide on growth performance of weaned piglets

H i ek 2% Groups
Days of Indices 1 m v Vv
age
FHH R & ADFI/(g/d) 275.71241.17  295.71+41.58 295.71+41.58 311.43+35.32  315.71+39.52
26~32 VI HIEE ADG/(g/d) 213.86+48.43° 257.71+25.03%  257.29+28.58™  280.14x+20.00*® 292.71+7.36"
BE L F/G 1.29 1.15 1.11 1.08
SFH)H R ADFI/(g/d) 382.86+83.81  368.57+58.43 381.43+71.28 374.29+54.12  398.57+58.15
33~39 FXWHME ADG/(g/d) 262.00+7.74°  286.71£50.29°¢  300.00+46.76° 309.86+50.23*% 343.57+32.17*
BE L F/G 1.46 1.27 1.21 1.16
¥ H R AR ADFI/(g/d) 517.14£30.39  560.00+106.30  555.71+77.21 538.57+67.68  560.00%63.32
40~46 FHHIE ADG/(g/d) 319.64+82.60° 371.43+48.23%C  399.11+24.99*"  419.11+42.65*® 457.86+61.43"
REH F/G 1.62 1.39 1.29 1.22
- HRER ADFI/(g/d)737.14+121.48  775.71+47.56 805.71+85.61 777.14%87.12  754.29+69.01
47~53 ¥ HBE ADG/(g/d) 392.32+107.13%  482.14+68.47*°  510.00£96.67"*  540.54+39.00* 555.18+81.36"

BLE L F/G 1.88

1.58 1.44 1.36

FATEER B AR R RS 8/NE FRR R ZRA B (P>0.05) , FEAMF X/ NEAF R RESF BE (P<0.05) , FEEA

)4 n 22 A B 3 (P<0.01) o FAR[H],

In the same row, values with the same capital or small letter superscripts mean no significant difference ( P>0.05), while
with the same letter superscripts but in different case mean significant difference ( P<0.05), and with the different letter super-

scripts mean significant difference ( P<0.01). The same as below.

22 EAMEMREMFHEMLE IL2 SEH
=AU

HH % 3 AT HL, 645 SRR H S, 2530 560 4477 i
W IL-2 Sy e XA, 78 32 Hilt, VAl
IL-2 & w35 T4 B4l (P<0.01) 576 39 H
@, 00 IV VA IL-2 & &30 8w T X6 R
H(P<0.01) ;7E 46 F1 53 H#E, 43850 20 103 1L-2
SR FEE TR R4 (P<0.01), 4 13
IL-2 Fa ek 32 HR M4 H i 354 B KT
N4 (P<0.01) ; VA M IL-2 &% &7 32 Hig
S B E T I4, BEES AL E (P>
0.05) ; VALIMYE IL-2 & 745 H %35 3 st
e 141 (P<0.05 5% P<0.01) . & &40k
FEHE IS TL-2 5 i 52 500 AR 1 T s
23 EAMEMRXENFHEMLE IL4 SEH
A

H % 4 AT, B 32 H IS4 4AT ¥4 103 TL-4 7%

WS AL E(P>0.05) 4h, 25 4 L7 1L-4 7
HAE 39,46 .53 H ¥ 0 & & T X4 (P<
0.01), IM4LifiE IL-4 & EAERR 32 H i IMY 4 H
WA BT T4 (P<0.01) ; IV 4H 1L 3% IL-4 &
BESSHB B FEE T T4 (P<0.05); V4 i
IL-4 FHE7ERR 32 H AN 4 H e 35 18 3 ol il B
ZET I H(P<0.05 8 P<0.01) , E&HiHEKA
FEHE IS TL-4 55 8 52 500 AR 1 T s
24 EAMBEMRXEMHFEMT IL-6 2/
=AU

12 5 FTAL B 2 A48 103 IL-6 & f7E 32
Him T RAMEZE S AR (P>0.05) 4h, &1k
K40 I35 TL-6 & 7E 45 H i 0 1 35 5 T Xt a4
(P<0.01), I04H %% IL-6 & HE7E 32 F1 53 H
3 i B AR T 14 (P<0.05 5 P<0.01) ; IV A
VALIME IL-6 7 21645 HiR 5 B 5 sl B % & T
11 40 ( P<0.05 5§ P<0.01) , & &0 A5 1
I IL-6 2 i 2 A R =
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Table 3 Effects of complex antibacterial peptide on serum IL-2 content of weaned piglets ng/L
H % 205 Groups
Days of age I I I \Y \Y
32 227.72+7.36" 236.04+8.66" 228.34+11.54" 233.06+10.23% 251.08+9.92%
39 238.61+9.33° 260.79+7.68"° 243.49+7.18° 269.34+7.85" 282.59+6.15*
46 240.77+6.79° 276.52+6.51° 256.06+6.46° 281.44+5.46"° 305.36+5.58"
53 228.84+11.62° 276.89+6.26"° 251.22+5.35° 280.38+6.25"° 304.20+5.44*
*F4 SEETERKIETTENLE IL-4 =090
Table 4 Effects of complex antibacterial peptide on serum IL-4 content of weaned piglets ng/L
H # 2 5| Groups
Days of age I | I [\ \Y
32 52.48+1.86 53.63+1.94 53.75+1.52 52.63+1.67 53.82+1.55
39 54.16+0.85" 63.22+1.21% 58.11+1.92¢ 65.10+1.66"" 66.67+2.05*
46 53.09+1.16" 68.62+2.05"° 60.27+2.37°¢ 70.84+1.46"" 72.83+1.94*
53 51.17+1.32"° 67.01+1.54 57.05+1.60° 69.78+2.09" 72.54+1.22*
EEMERIT BT M E IL-6 & =/S20E
Table 5 Effects of complex antibacterial peptide on serum IL-6 content of weaned piglets ng/L
H i 215 Groups
Days of age I I I \Y \Y
32 463.95+8.55"° 486.51+9.40% 471.64+9.39% 489.66+8.47" 498.58+7.91*
39 468.10+10.08" 517.84+10.28° 504.09+9.62°¢ 537.22+10.48" 560.42+12.32*
46 443.88+11.91° 533.47+13.99¢ 513.92+11.87¢ 577.38+17.79% 602.06+12.48%
53 378.59+17.34" 536.01+11.76° 461.85+14.65" 560.61+11.85 583.77+12.31*

2.5 EAMBERXEMFEME IFN-y 28 0.01) ;BIVAIM T IFN-y &1 40 H ST 14
=AU HERANEE (P>0.05) 40, VTV 4 17 TFN-y

6 1A AR AL LTS IFN-y &7 H TRES BB Y ES T 14(P<0.01), EG
WM 2 E T AR (P<0.01), MMM $0 W K4 A7 36 3 IFN-y & & 2 7 & 4K 8 P
IFNy S BAESHBHIREZERTIH(P< THE,

* 6 EATMERITETTIEME IFN-y S 2R 2N

Table 6 Effects of complex antibacterial peptide on serum IFN-y content of weaned piglets ng/L
H % 205 Groups
Days of age I I I \Y \Y
32 547.20+11.90" 625.43+11.36° 592.95+12.78" 666.37+11.85"° 692.59+12.47%
39 525.01+13.41° 658.16+13.47° 586.81+13.65" 690.61+12.47" 716.43+10.18*
46 469.57+12.41° 647.42+13.01° 570.29+13.91€ 664.16+14.05" 692.10+11.18*
53 547.20+11.90F 625.43+11.36° 592.95+12.78" 666.37+11.85° 692.59+12.474
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2.6 EEMBERTEPIFREMF INF-a SEH
=AU

H R 7 LA BRI 2047 4% 19 TNF-a & 5 7E
39 H & LR A7 175 TNF-a & & 1E 32,39,
46 H & & TXT A(H 2 % A 3 (P>0.05) b, 4%
RIS 4 M TNF-a & i 7E 45 H % 2 1 25 slop d 3
BT XTA (P<0.058P<0.01) , I 2 1fn 35

TNF-o & 7E 46 Al 53 H i B K T 11 41 (P<
0.01) ; V4 1ML ¥ TNF-a SRS HRY e T 1
HHERAREF(P>0.05); VA I TNF-a &
RS H Y B 35 uli il 3 5 T 1141 (P<0.05 1§
P<0.01) ., &GP R A5 M7E TNF-o 5 i 52
FRHEHORE T

R7 SANEKXETFEMNE TNF-o 2282200

Table 7 Effects of complex antibacterial peptide on serum TNF-a content of weaned piglets ng/L
H # 215 Groups
Days of age I | I |\ \Y
32 53.59+3.70"° 60.86+4.98° 54.95+4.22° 62.65x4.18*" 68.40+5.20"
39 63.15+6.11°° 72.35+6.505 68.34+6.995¢ 78.08+6.73"8 86.20+7.23%
46 69.55+6.83° 87.89+6.77% 75.40+6.25°¢ 95.33+6.11° 100.84+6.82"
53 64.62+6.60" 01.84+6.37° 76.68+6.86 101.34+6.68*" 108.80+6.37*
“ L DRl RO I B A I DR R R R A R
RIS o N WS BRI A A IL-2 B ME T(Th) 1
3.1 S EMAET T TR E KL TUZ0 L R 5, % T ML AR 1) B 8 1o 25 ke 4 o B AR

WF5T 2 B, PR IR RE A APE 2 sh i A= K, AT
M S R AR PR RE T PR IR S B e
KWy i b v A B 8 1 R AT, 2GR
HRERKE, REFREEEMBRERE SRS
TREE LUAEL, DT ek 382 /D i 66 PR A 85 44 , 185 5 T Ak
W Re RS A AR S5 R R W] IR
HIA N 400 mg/kg BB 2 HH RE 4 i W A1 1 7
BIHREREMTYHBE FEMOBE L, X5 Yuan
S 100~1 000 mg/kg #EE 2 4 R IR T 4%
ATF 5% 285 S — 2 W R 4 0 B8 i 250 500
1 000 mg/kg% &L IR REA L = Wi 054156 -
PIH RS AT H IS & IO L, X 5k
5 2 T B 5 2 o A DR A A T AR R S
150,300,450 mg/kg KX %% & Pt 1§ K Fl 180,250 .
320 mg/kg K& RPUR AR FREE R, Hoh,
1 000 mg/kg & A LA KA A= KR B AL T
400 mg/kg HE LB,
3.2 EAMBERXENFELEAREFSEH
A

20 R R IR G SR R G LR E R
JoF R Ak 20 M AR Y v T R 2 D RE Y 2 K T
FE 2R 11 slORE 2 1, FEAILAAR 9 00 088 7 28 BN\ A J
N ¥ HEUEE G A K R S E T
THIEC 25 G BEEAE . AILAAS P 48 L I 7 22 T) A B 1Y

Mo IL-2 A s AR T2 %S T 41 i 3 58
A A Rl e 7/ v A A 11 1 o N NNl
(CTL) F1 A SR 345 (NKO) 20 600 25 40 0 1 5 i 2
WAL B4 A 5, R F e R ER R 1 (Ig) M
1gG Y431 5 BT Th 20 I Ak R il 2 Pl B R 7
DAY R 8 o 285 5 nl Al A0 S I B A 40 e R
IFN-y il TNF-a IR 50 R F—-B (TNF-B) >
IL-4 FEZRTEAR T 4HM SR AZ 20 i A A 533
JIES A 240 0 gl e 4 A T /i A 0 TL-4
TEPTT T B 4HAE A 204k 364k, DL TEfE 3 DL Th2
21 B S A A B 328 1 20 o AR R R A AR
I Y TL-6 3222 2k U8 T 3% 1k 1Y B A2 41 i, i ) 3
LY TL-6 W) 32 Hy 2T 24t 41 A 5 R 35 Ik 2
L=, TL-6 AT 3E B 20 i 358 58 A0 Ak 5 A1 2 2

AL A 1gG  IgM Fl IgA |, 7E T 20 fd b i & 1L-2
[ 77 2 F LA -2 2K (IL-2R) 1y 3k,
IFN-yF % CD; Thl 4l .CD; T Zfiig F1 NK 4
M=, TFN-y R30S 5 4 At 2R 560 DR i A= 9
2 3 HA 40 S ( CTL \NK 40045 ) %& 45 40 i 25 1
YERR S Bk BRI Y L R 4 oi =" TPN-y
IRAE Thl BY S py ok B v 50 2 o 22 A €0, 0015 &
HYMAEEE SR (MHC) 1 BIAT A& H A%
IR AT 2 8 5 TN -y 0 30 ol 40 e i) A= R RN 1,
{H 2] 5 SIS 5 S0 CD; T 41 S8 Tk 4%
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il 28 BN EFE Y L TNF-oo 3%l HLAK £ R 41 ity
QU RER A SN i o N IR = 0 e O 3
AL P9 R AN R 2 R A R A T AN R TR A R
RCH M55 ) F= A R i TNF-o il {2 3F T 40
it e At NKC 40 % i 200 e 1 2% 495 T 42 5 4 SR —
T e L1 AT 9 0T, 76 I Bl A2 R T 4 440
EEEEEENER

PRSI R BT, N o= B 80 22 0 5 /) B DG
0 i 14 B A 490 TL-4 TEN—y | A 3 K
AEIE o F e R s M B A R - 18
(IL-18) M) JfRE WM A] IL— 1B i #k A 4P A i BA A%
Y 77 A2 TL-6, 14 % - 10 (IL-10) Fi # 1k A
T i Hancock 4EUT | GN b BB HT MK
CEMAREB M RAW 40l (A~ F - 15 (IL-15)
(I8 . MR 56 0 5 & BRL, 0 BA JIK B 2 v X9 g
JIE IL-2 mRNA #3835 5, Horp 200 F1 400 mg/kg
PO P IR AL A 50 25 4 v 3 0k i 3 2 2 B 5
RIL, R A P K BE B0 AT ARG 2 i 4 24
HRT e PRI IR 7 2L ] mRNA (1) 3k, Hivdr 200,
250,300 F1 350 mg/kg Bt K ) 8 3 9 il 1L-6 F1
IFN-y mRNA [ 4 %f % 35 7K F, 300 1350 mg/kg
BB K M TNF-a mRNA (%48 % 36 35 K F
A OIS TUTE IR W W5 A7 103 48 ML DR % 2 10
SO A A W AR GE A3 50 25 L 3R W . ) R b s in
400 mg/kg B 1 2 W HE $& = W 09 A7 4 10 3 IL-2
IL-4 IL-6 IFN-y fll TNF-a i & #&, X 5 Yuan
SR G A5 I 7E TR TR ORI 324 ~ 563 mg/kg
B 2 e 3 P = W AT I3 P TIL-2 i IFN-
vy By i (I I 21 d) A — 2 A A i
T IL-4 5 50 W R ) 45 SR ) 5 A 56 2 R
AN, v] i 5 1R M R 20 Y B[R] A DG 4R
FL 2 BRI 250 500 .1 000 mg/kg & & B ik
¥ e A7 A4 = W 05 A7 8 il 3 IL-2 IL-4 IL-6
IFN-y Al TNF-a {8 75 i, DLV 4 3008 e o B 5, B
BAPURE KA INE N 1 000 mg/kg IRCR &4, H
N 500 .1 000 mg/kg & A PU B KBS X5 1L 785 44 ffd
K78 1 42 S ORI T 400 mg/kg # € 24,
X R A B0 TE BRAE 8 o £ = I TF IL-2  IL-4  IL-
6 IFN-y 1 TNF-a [ 75 1t 3k $2 w5 W 3 4158 1) 5 58
Jifig.

4 F it
] KR I R R 5 T 0 4 4 2

KM fe, Jf 4 = Wr 05 47 46 13 IL-2 IL-4 IL-6,
IFN-y Il TNF-a 1) 75 &, DA B2 55 B 205 475 19 fe
SEINRE, AN 1 000 mg/kg IR 84

SE k.
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Effects of Complex Antibacterial Peptide on Growth Performance and
Serum Cytokine Contents of Weaned Piglets

YUAN Wei' REN Zhihua' DENG Youtian' DENG Huidan' DENG Junliang'* HU Yang®
(1. Key Laboratory of Animal Diseases and Environmental Hazard of Sichuan Province, Key Laboratory of
Animal Disease and Human Health of Sichuan Province, College of Veterinary, Sichuan Agricultural University ,
Ya’ an 625014, China; 2. Rota Bioengineering Co., Ltd., Chengdu 610000, China)

Abstract; This experiment was conducted to investigate the effects of complex antibacterial peptide on growth
performance and serum cytokine contents of weaned piglets. Ninety 26-day-old healthy crossed weaned piglets
( DurocxLandraceXYorkshire) were randomly divided into 5 groups with 3 replicates per group and 6 piglets
per replicate according to the similar body weight, and half male and half female. The piglets in control group
were fed a basal diet and those in experimental groups were fed the basal diet supplemented with 400 mg/kg
Astragalus polysaccharide, and 250, 500, 1 000 mg/kg complex antibacterial peptide, respectively. The ex-
periment period was 28 days. The results showed as follows: 1) compared with the control group, the supple-
mentation of 250, 500 and 1 000 mg/kg complex antibacterial peptide and 400 mg/kg Astragalus polysaccha-
ride could improve the average daily gain and decrease the ratio of feed to gain of weaned piglets, and the
effects of the 1 000 mg/kg complex antibacterial peptide were better than those of 400 mg/kg Astragalus poly-
saccharide. 2) Compared with the control group, the supplementation of 250 mg/kg complex antibacterial pep-
tide could significantly improve the contents of serum interleukin (IL)-2 (46 and 53 days of age) , IL-4 (39,
46 and 53 days of age) , IL-6 (39, 46 and 53 days of age) , interferon-y (IFN-y) (32, 39, 46 and 53 days
of age) and tumor necrosis factor-a ( TNF-a) (53 days of age) ( P<0.05 or P<0.01). During the entire ex-
perimental period, except the supplementation of 500 mg/kg complex antibacterial peptide had no significant
effects on serum IL-2 and IL-4 contents of weaned piglets at the age of 32 days and the supplementation of
1 000 mg/kg complex antibacterial peptide had no significant effects on serum IL-4 content of weaned piglets
at the age of 32 days ( P>0.05) , the contents of serum IL-2, IL-4, IL-6, IFN-y and TNF-a were significantly
improved by the supplementation of 500 and 1 000 mg/kg complex antibacterial peptide ( P<0.05 or P<
0.01), and the effects of them were better than those of 400 mg/kg Astragalus polysaccharide. In conclusion
the supplementation of complex antibacterial peptide can enhance the growth performance and immune function
of weaned piglets, and the 1 000 mg/kg complex antibacterial peptide supplementation has the better effects.
[ Chinese Journal of Animal Nutrition, 2015, 27(3) .885-892 ]
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