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28 238 X 20 Bl Bl F & E mRNA RiX B % i

XA e W R XS
(L BRI R IR %, S5 R TF 83005252 JLam R e sh Rk F AR 5B
A5 10220653, P #BIE A, LT 100048)

B E: ARABRBEFRPARFTANMARAKFREZRA RN EEZBERFAGE KT L
FBEIRBAT AL ARK A X a1 F A B mRNA A8 af £ K-FogFwm, A 336 21
B R 28R AT A A T, BHAANEL  BANAEHE 12 R, 7 X% 5 54
AR (R L), R A AR + 150 mg/kg £ FE (A F ), AR + 150,200,250,
300,350 mg/kgm E AR (ZEAMKR T I M. IV.Va), XA 42d, 2R LM 1) REKI.
N.VAFHE R4S EEKTHBA(P<0.05), FHEWEL AN LZFREEF (P>
0.05) , WA KN VAHTESFBAZZFEK(P<0.05), 2)RAKVAMRIEHKEIEST
KM &8 (P<0.05), FREHBBBATRBE LAK I ARZERFZ(P<0.05), EKRIN . Vaz
B AIEAE K E FARRF(P>0.05), 5 L& XM, ARV AMRERKEZTH(P<
0.05), 3))RHA KV A m@MILA K —6 K B mRNA 48 3F & KPR LM EEEFBEBIC(P <
0.05) , A AL IV, VAFIFE -y A EH mRNA Ag2F Kk KP4 2 B2 2 F BAK(P <0.05),
WEAKIV VA ERLE T —a A B mRNA A3t £ LK TR RBAEFZFHIK(P<0.05), %
LA AAARICA AR T R B AR AR 5 R AT A A KRR R UR BRI, IF AR R AR AT Kk

20 i ] T 3k B 49 mRNA A8 2 £ 3k K -F | vlif Ar 350 mg/kg 4 AR ACR A 45,
KEBIE: WHA K AT A A KRR 298 BB 458 290 B T ; mRNA A8 & ik K-F
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ARG ANERE | S B A B 16 B0 =S i 44U 5K
RN - [N mRNA A X2 2k K F- 19 5200
h it — 2B Iy BB T B G M AR 5 R 7 A
PRI

1 #MB5RF=*
1.1 RIEHR

IS T F K 28 R0 Kl B Rk TR AR
WS OB, A T A R 28 A W H R A R A F
e, REITHIAER NS E/E,
1.2 B ERFEE

EAI 336 H 1 H % fdt B 96 22 45 85 FH AT A 09
(I B At B B AR F B Fh 3G i), F- Bk &
H9(39.14 £0.17) g,3 2%, R H A HRE
FVERK, oAb G 98 F9 B 45 e 15 RS 3 1F W BT
HEAT , o 2R UL 58 R B BRER B0, 3 3 7% 3 30 4
i) FA2 50 7E b [ AR B A BE o X
HEAT .
1.3 R ATt

¥ 336 1 H ki 2248 8 F AT A XS BEHL 5K
T AL, 43 5 R R 2R (R R ) L A R +
150 mg/kg 4 % F 4 (PLE KA L al i fR +
150 mg/kgHi i K20 (BT Ik 1 41)  5E il ] K +
200 mg/kg T BRAL (HUEE AR T 41) L ah i ke +
250 mg/kg HL A AR (B Ak I 4H) L S Ak il AR +
300 mg/kg HT T BRAL (HLIE AR IV 41) L ah i ke +
350 mg/kg HLIE KA (FLIR ARV 41) , B4l 4 &
BLOBAESE 12 B, KA YRR EZ S AR
F(P>0.05), WFFABHIY 42 d,
1.4 KGR

DL K — SRR G AR R L Al iR AR, 4% NY/T
33—2004 MG IR FEPRAERCH o Al iR R 4L 9 S8 SR
KR,
1.5 AKMEERFEUE

B FREAT 1RG5 RE, HERR BRI B, 0 S 45
B E ARG R FER ;405 Tl gn sh 1,42 K
PRI 28 JEFR TR, 1545 A A F- 3 H 3 8 (ADG) |
V¥ H R & & (ADFL) FEHE H (F/G)
1.6 RE[BEEBNE

TR 42 KGR, M EL R 2 B, fiHf
PRI G, 4% 8 B0 35 8 52, WU i B LR | 3% £
P, IE BRI A 1 L2, F UE 4R T 1K 5 2517 FR
& IR R R E R

et H AR (mg/g) = fupiedi B H/ A,

®1 EREARARREFRKT(THHRER)
Table 1 Composition and nutrient levels of

the basal diet (DM basis) %

i H Items

JE 8} Ingredients
%>k Corn 62.85
5k Soybean meal 31.50
K7 Soybean oil 1.30
1% Limestone 1.50
MR Z 45 CaHPO, 1.50
&k NaCl 0.35

0

0

4 & Content

E AR Met .08
Wik Premix .92
4t Total 100. 00
F2 7K Nutrient levels

R E ME/(MJ/kg) 12.08
HEH T CP 19.00
5 Ca 0.95
HEWE AP 0.41
2R Lys 0.923
ERAIR Met 0.393

TR R 0y 4 T i A KR AR A (O & $U4E &) The premix
provided the following per kg of the diet ( without antibiot-
ics) :Cu 5 mg,Fe 75. 0 mg,Mn 56. 0 mg,I 0. 35 mg, Se
0.14 mg,Zn 38 mg, VA 1 420 IU,VD, 190 IU,VE 9.5 IU,
VK 0. 38 mg, #% # % riboflavin 3. 4 mg, jZ iR pantothenic
acid 9. 4 mg, JE& % BR nicotinic acid 26. 0 mg, VB,
0.009 mg, lHH choline 1 225 mg, 4= ¥ & biotin 0. 14 mg,
M-z folic acid 0. 52 mg, i 7% Z thioflavin 1. 0 mg, ML 1% &

pyridoxic acid 2.8 mg,

1.7 = HE A a7k aEEF & E mRNA
B 3 Rk K T B i E
L.7.1 gyt 56 M

H4 GenBank /A4 A XS I A 3 91 i 115 1 4 (3R
2) , 51 AL S AR MR BR A R 5 s
1.7.2  SERF9EO6E & PCR

FH#8 4l RNA $#2 B 57 & (CWbio. Co. ,Ltd. ,
Cat#CWO0581 ) $EHU S I 22U A h B0 RNA X iy
PEHURNA it &5 #4780 )5 , LA Chicken ACTB 2h
FHXTE N 2, DL HiFi-MMLV cDNA 55 1 445 1,
X F & (CWhbio. Co. ,Ltd. ,Cat#CW0744 ) #E:47 )2
ko B SEYTIFE)Y H:95 C 10 min, (95 T
155,60 T 60 s) x40 MEH
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®2 ZMEEEEER PCR3IHFF

Table 2 Primer sequences for fluorescence-based quantitative real-time PCR

519 191751 s’
Primers Primer sequences (5'—3") Products/bp
IL-6 F1-362 CCCAAGGTGACGGAGGAGGACGGCT 104
IL-6 R1-465 TCCAGGTAGGTCTGAAAGGCGAACA

IFN-y F2-364 GACAAGTCAAAGCCGCACAT 196
IFN-y R2-489 CAAGTCGTTCATCGGGAGC

TNF-a F2-298 TACTCAGGACAGCCTATGCCAACAA 11
TNF-a R2-408 GGAAGGGCAACTCATCTGAACTGG

Chicken ACTB Primer F AACACCCACACCCCTGTGAT 100

Chicken ACTB Primer R

TGAGTCAAGCGCCAAAAGAA

HRAE 52 B ¢ S o i PCR i 4 o I 45 2, i BR
D [ D BAER T a7 i R/ WS B Vi SN =11 e ek
HFH4fiN 2 -6 (IL-6) , THE - y(IFN-y) |
R RFE R F — o ( TNF-o0) #9356 ] mRNA AH %} =
KIKF-
1.8 HIERIER ST A

FI T Excel 144 %) 4 5 52 )5 46 B4 A 7 40 21
K I SPSS 17. 0 % ANOVA #:47 . #& M 504, JF
K H Duncan [Gik 4T 2 8 S, @ 45 58 DL OF
B + hrifE 2" FoR

2 FEREGH
2.1 RNA B KE

5 wL RNA, HT 1% BB B 8 e 0k A7 HiL 9K
HIIE 1 A9 RNA BE i A 3k & n] 3 W s & 21 18S
rRNA . 28S rRNA 55 rRNA fij 3 % #, H. 28S
rRNA (522205 18S rRNA [ 2 4%, X 3L W] T 2
B RNA J5UE FI S8 B R AF, Al FHOR R4 T B i ¢
Fl PCR 344,

—>28S rRNA
—>18S rRNA

El 1 RNA REREKE
Fig.1 Gel electrophoresis results of RNA samples

2.2 REMRMERFABEKERNZ N
H19E 3 AT LUA 723 B R & i b HUR IR
I TASXRBAZERARZF(P>0.05), HAR
A B, o3 0T BRZHREAR T 4. 86 % FI5. 99% ;
PURAKIL IV . VA S5 XA 22 7 3 (P <0.05),
435 He Xk BB 4H A T 6. 95% 8. 00% 1 9. 38%
WK T I V. VHAZHZES AR E (P>
0.05) . TEHEMFAN T AHIE b, &4 2 1
ZRARZE(P>0.05), fERELL b, BRx RA
Gb, HA X B 4 Z (7] 25 S A W3 (P >0.05) , ik 5

HAPPLR RN VA SX A 27 8 E (P <
0.05) , 4 HEX HRAL AR T 14. 46% F1 16. 06%
2.3 MERMERFABRERERHNEM
H 2% 4 LU % M B 48 £ 52, A
FZHLPIHEM L I I IV 2 E G E 2R
(P>0.05) (HI 8 & 5 T X4 (P <0.05), 41
FAE V4 2w T HAb S 41 (P <0.05) , BI45 3
0 A M R v R AT A 0 ) R4S B s, A bt
WKV SRS, B BAEE T 45.41% .
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Table 3 Effects of antimicrobial peptides on growth performance of young roosters for egg production

#H}] Groups ¥ H SRR ADFV/ (g/d)  FHHIEE ADG/(g/d) #E L F/G
XfRE4 CT 23.88 £0.12° 9.66 +0. 60 2.49 £0.15"
YA R4 ABT 23.52 +0. 54" 9.91 £0.38 2.38 £0.09"
HUERK [ 41 ABPs group | 22.72 0. 16™ 10.09 +0. 48 2.27 +0.12%
HiR BL T 41 ABPs group 11 22.45 £0.25™ 10.16 £0.13 2.21 +0.04™
BB Bk M40 ABPs group I 22.22 +0. 88" 10.23 +0. 41 2.18 +0.13®
BB AL IV4L ABPs group IV 21.97 +0. 48" 10.38 +0. 41 2.13 £0.13°
PLBE K V 41 ABPs group V 21.64 £0. 16* 10.40 +0.33 2.09 £0.07"

RIF R B ARA R ING TR R 2257 .35 (P <0.05) , MF/NE PR T RROR 227 A RFH (P >0.05) o F&F.

In the same column, values with different small letter superscripts mean significant difference (P <0.05), while with the

same small letter or no letter superscripts mean no significant difference (P >0.05). The same as below.

x4 NERMNERFABRERERHHZMW

Table 4 Effects of antimicrobial peptides on the indices of immune organs of young roosters for egg production

257 i B4 %

Groups Thymus index
XFHEZ CT 4.953 0. 225"
b R4 ABT 5.956 =0. 239"
HLHBL [ 41 ABPs group | 5.784 £0.234°
U Ik 1T 20 ABPs group [I 6.056 0. 718"
BB ML M4 ABPs group I 6.192 +0.221°
HIH IV ABPs group IV 6.288 £0.173"
P K V 41 ABPs group V 7.202 £0.176°

IR JIINE 4 %
Bursa of Fabricius index Spleen index
1.638 +0.315° 2.423 £0.116"
2.369 £0.651° 2.446 0. 180"
1.756 0. 496" 2.424 0. 275"
2.449 £0.551° 2.515 £0.185"
2.537 £0.651° 2.536 £0.131"
2.836 +0.716® 2.762 +0.317%
3.951 £0.132" 3.309 +0.589"

X7 FQBEFE B 52 ), BU DA K V 41 55 % B4
Pk I 25 B35 (P <0.05) , 544 RH Lt
AR I VA 2R ARE(P>0.05), HLEK
VAHMERER GRS ®EZ, B BAERE T
141.21% (P <0.05) ,

XoF R IVE i B rd) 52 ), BT RV AL 5 B R IV
HZ M ZERARE(P>0.05) 1% & TERIUA
JRIV AL AR IR 41 (P <0. 05) , Hofth #5035 41
ZIE TR EEZER(P>0.05) , AIHI, PRV A
ESHUTE K IV 21 B2 w5 R E 8 H5 ) OR BT A i B
XTHE L3R B T 36.57% (P <0.05) F1 13. 99%
(P>0.05)

2.4 MEMRMNZHALAPIIREHABEFER
mRNA 1§ 3 1% 7K 3 B9 % 1

2% 5 i LLE H, X IL-6 mRNA 3%} # 57K
R, B ik T Al 5 XA X B F 2R
(P>0.05), 1 H A3 45 1o 56 41 34 I 21K T X e 4
(P<0.05), Freg kI 0 IV 4 =z [a) G 8 35t 2%
(P >0.05), PU A AR V 418 & m K T HAth 45 41

(P<0.05) . st 2ul, BRyim ik 1 440, Hih 4
RIS BB A AL IL-6 mRNA A7 %) 35K,
Hrp DIBTH AR VAR b AR T 58.75% .

X} IFN-y mRNA A X} & 35 7K SF- /) 5% ), Pt A=
RHULPIEKI IV, VA B EMRFTXHA(P<
0.05) fH4 M ILREEZS(P>0.05), Hi
BRI DU S EHZM LR EEER (P>
0.05) ,PrE Ak I (I 10 IV ., V4l 8] JC & 35 Pk 2
F(P>0.05) , WHLEU,BRPIEAL T D45k, H
RANIH Y REA R AL IFN-y mRNA FHX 5
K, BAUE BRI IV |V 4 AT AR 240 2 8] SR
A HA B R RC I IV | V2 5 3 55 5 R 4 R AR
T45.97% \73.25% F175.32% .

Xf TNF-oc mRNA FH % 32 35 7K - 19 5% W), Bt A=
EA DN 1N BN N || RS PO R o =2
(P>0.05), $LHERKIV |V 4L 5 K F X5 B4 Fndip
Bk T 4 (P<0.05),H TNF-o mRNA #]%} 3
SRR BB A3 MBS T 21.93% .24.59%
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Table 5 Effects of antimicrobial peptides on mRNA relative expression level of proinflammatory

cytokine genes of young roosters for egg production

215 mRNA AHXf F 357K F mRNA relative expression level
Groups HAMAE -6 HFH L6 THE -y HFE IFN-y  MBERERF - a EF TNF-o

0.703 +0.039°
0.543 £0.051°
0.629 +0.009°
0.474 +0.018"™
0.464 +0.005™
0.430 +0.011°
0.290 +0. 008"

XfHRZH CT

PR 4 ABT

HiF Ik 1 24 ABPs group |
PiH M 0 44 ABPs group Il
Y Ik 40 ABPs group III
PiR M IV4] ABPs group IV
YUH AR V 41 ABPs group V

0.789 +0.055"
0.727 +0.037%
0.774 £0.073°
0.767 +0.047"
0.682 +0.021%
0.616 £0.017"
0.595 +0.017"

0.385 +0. 068"
0.156 0. 028"
0.264 +0.073%
0.226 +0.043®
0.208 £0. 084"
0.103 £0. 007"
0.095 £0.019"

KIS K S
3.1 HERMEGEKMEE. CREBEREHY
1]

Jaynes'" % B —Fh i i Ik B A AR AR K AR, I
TE 1990 4EHIE T L F, FHHED WU EM,
JH— 7l K % 30 K ( cecropin B) B4Rt 4k % 1
LSRN T L 0 40 X T X O LR AR R
TG S0 AR T A, 00 0 S 10 E J  i
FUEIIRE . 9 E 2% D W58 T IR0 58 5 B2 Bk
JOAC o 4 X% 6 2 s B 4 B B Tk O 4 L K i
i, 45 L] AROK PR B 1 g/ mL g i
B 19 R JHk A7 T U T AR A S S A B R T,
S BILAAS (9 20 i S e . A 6 4 I 52 < AR P R
TSR] K - K A 22 470 B K AT 76 R [ P 3 b 4 s 2
JRVAF25 06 A K i R 00 38 2 B 4 0, X 15 22 i
WFFELs S 2 AR — B A4 B 5" 008 00 195 4 &%
Gal-13 (HL k) X 4 X9 1K 85 6 2 35 5% 0, X 7] g
SRS TR B U A [5] 3l 499 1) B2 0 S — 3% B o
3.2 HUE R 4G E % 4 E F & E mRNA
EPOE Sy aE=A )

PO KA 205 T S R8Ik, 8 s ik
AT B AR A0, ok v ok 2 LT 9 £ 40 i
HA R T, X LA 98 i S 0 L AT i 5 4 7
(i I ) SR e 2 DR - LIS PN 3
W T R4 M ) FF B 2 (IR 4 i [
T, WA A e 2 20 10 T B AL 4, A R
2 Tl 240 0 19 A T I 6 , 7 AL 48 i S A G 88 I
S AR o B T R, 7E X PR &
P4 RO B 7 TR AR — sy
L PR T LA B AT A SR A A T A T e 4%, A

HAE SN 1) 85 Bk Ry 115 M R, AR SCIE 5 % 17 4
P -F IL-6 \IFN-y }z TNF-a & R ai R PEH 1, 5
FEFRT A BT v K % L JE P mRNA A %] 2 187K
SR

TIL-6 J2 FH ¥ 1 B 5 200 Bf 9k O 4 i % b Bz
2 L 55 7 R A ) — IO B, N Y 2 e
JifL B BE 72 A R TL-6 , 52 31 3 345t i %k IL-6
LD, R LA e AR B v R AR
TIL-67K V-] S i 2H 240 4 R FE o TL-6 7E 2V 480
S AR FH 32 B 2 Bk 6 22 ol A0 1 A 4R A
I 20 7 A 2k R 2R A, W B TR T
SR B ILE TL-6 7P 53 = TR . MA
TR 2 10 ok X0 2 M PR T W S R T 5 R A Y
FHLE, V010 T TR G A 1) 5 W8 11 240 i o8 M 20
K IL-6 (1 55 mRNA FH X 2 35 7K 7 B ) B 41
WETHE, RS B A &R (HD11) £ 8 £ 8 A
TS , AT 26 M40 B F TL-6 [ 35 ) mRNA A %}
FEIRKOF- B S R, U8 B R AR S A AR B
e, ELGIRBIE RIE RN . TEN-y J&—Ff o 5z
PET ) 2 850 X, L S RN & A N 1) TFN-y
BRI HLAAR 1 20 B A 5 S (R 46 7R 4, BRI
3 ) S fiE PCR 4 I A4 3% 25 Jigg 240 it 18]
FHEL P mRNA X3R5 K, 0] DL s i B A4 11
Y0 MG PE T REIR 75 . TNF-au S — FhAa 250 (0 B 48 1k
L PR T, % 45 o A0 2R B AT 2 A0 R 45
PEJAE (1) K g B2 6 OSSR AT . TNF-au fi2 R HILTHI A2
355 fioh & v 248 R A ) 3 1k DA B3 i
F A0 LG BT 3 F (ECAMSs ) YRk . R Bk 22 13
T $E N, B RAE 1) & £ 5 ECAMs [y 3Rk 1
BRA T

FU TR KT 3l 4 i 9% 1 4 e R 7 R 3% 5 11 5
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Wl 7E S ) 2 U R B R iE . AR g g RER (2] EFE RWIE, KEH,F. JURK Cecropin B X}
) D 8 A 2 3 2 B A A 8 T 0 WA T RGN 1], T R
PEANI A T 9 5 5 mRNA AL 350K, X IL6 F2010.32(1) 289 ~41.

25 VIh g i TE e 19 RPN - —
mRNA H{% %A R e L v v L ﬁ?ﬁ;@ iig&-ﬁ;ﬁjﬁfj{ﬁ ’fgj ?ﬁ‘%iﬂ
YL R G AT X 25 K 7, B UL B V 4413 e 2000 25090) 0 g0,

5 B 68, B AR 4 »2009, ; -
Ay DR RN T 350 me/ke BESCREN 4y gy e pping Gats no s s stas
X IFN-y mRNA fH3X) 35 ACY M50, 2 50 Ak RE 0300 O ILSBT G2 [ D . 103 i . A
éﬂi@ﬁ—l:l;%ﬂg%% ) 1@@ L‘,{ 350 mg/kg ﬁﬁﬁﬂﬁi% E:\ ':F'[Eifﬁﬂkj(%,2006;56 —63.

BT X TNF-oo mRNA X 2238 7K - 1 20, AT [ 5] BEUTLER B. Innate immunity ; an overview[J]. Mo-
BRIV VLB B I 35 . X T REZ i T lecular Immunology ,2004,40(12) :845 —859.
)RR TP BT K BRI G R R T AOE v, R [ 6] LEONARD W J. Fundamental immunology [ M ]. 4th
BT TE A M R 19 3L B mRNA A X 25 5% 7K S f ed. Philadelphia: Lippincott-Raven Publishers, 1999 .
I AT RS T DU S5 wem. )
(7] XUAH SR AHN, @A, 55 A ) AR B2 5 24 FL IR 48 IL-

. 18 IL-6 (i [ ] . o [ £ B2 A 35, 2011,47 (10)
4 .Q.E -L/E\' 35 -36. "

RPN KR R ERAEE R (g7 pms Wt r. 80 R T IO
P AT A0 A KRR L o P 4 18 4 R AIG PCR I 75 v 10 2 7 Je Jop P [ ). oo ) 6 6 o 2
IL-6 IFN-y }% TNF-o mRNA [ #f %} 3 ik 7K F, A 2010,40(12) 1265 — 1270.

T A& %8 5% 17 18 46 5E 19 & A, o DL fRDRR 8 & [ 9] FELDMANN M,MAINI R N. Anti-TNF alpha thera-
350 mg/ kg R R4 41 py of rheumatoid arthritis; what have we learned?
[J]. Annual Review of Immunology,2001,19:163 —

5% Uk 196.
[10] BRADLEY J R. TNF-mediated inflammatory disease
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Antimicrobial Peptides; Effects on Growth Performance, Immune Indices and
mRNA Expression of Related Cytokine Genes in Jejunum of
Young Roosters for Egg Production

LIU Liru' YANG Kailun' HUA Jing® LIU Tingting® WANG Xiaoxia®*
(1. College of Animal Science, Xinjiang Agricultural University, Urumgi 830052, China; 2. Animal Science and
Technology Institute, Beijing University of Agriculture, Beijing 102206, China;
3. Capital Normal University, Beijing 100048, China)

Abstract: This experiment was conducted to investigate the effects of antibacterial pepitides ( cecropin, ABPs)
on growth performance, immune organ indices and mRNA expression levels of proinflammatory cytokine genes
in jejunum of Hy-Line Brown young roosters for egg production. Three hundred and thirty-six 1-day-old
healthy Hy-Line Brown young roosters for egg production were selected, and randomly divided into seven
groups with four replicates in each group and twelve chicks in each replicate. The young roosters in seven
groups were fed a basal diet ( control group), basal diet + 150 mg/kg aureomycin ( antibiotics group ), and
basal diet + 150 ( ABPs group [ ), 200 ( ABPs group 1l ), 250 ( ABPs group I ), 300 ( ABPs group IV ),
350 mg/kg ABPs ( ABPs group V ), respectively. The feeding experiment lasted for 42 days. The results
showed as follows: 1) the average daily feed intake in ABPs groups IlI, IV and V were significantly lower
than that in the control group (P <0.05) , and the F/G in ABPs groups IV and V was significantly lower than
that in the control group( P <0.05), but there was no significant difference in average daily gain among all
groups (P >0.05). 2) The thymus index in ABPs group V was significantly higher than that in the other
groups (P <0.05), and the bursa of Fabricius index was significantly higher than that in the control group and
ABPs group [ (P <0.05) ;there was no significant difference in the spleen index between ABPs group IV and
ABPs group V (P >0.05), but ABPs group V was significantly higher than the other groups (P <0.05).
3) The relative expression level of IL-6 gene in ABPs group V was significantly decreased compared with that
in the other groups ( P <0.05), that of IJFN-y gene in ABPs groups [, IV and V was significantly lower
than that in the control group (P <0.05) , and that of TNF-a gene in ABPs groups [V and V was significantly
lower than that in the control group ( P <0.05). To sum up, ABPs added in the basal diet can improve growth
performance and immune function, and decrease mRNA relative expression level of cytokine genes in jejunum
of young roosters for egg production to some extent. The optimal added amount is 350 mg/kg. [ Chinese Jour-
nal of Animal Nutrition, 2012, 24(7) :1345-1351 ]

Key words: antibacterial peptides; young roosters for egg production; growth performance; immune organ in-

dices; cytokines; mRNA relative expression level
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