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YELE R AR R K IR 2 ol 28 W) T A%, X L
RAEERAEBIIEE. H AT, W% R a5 £
SR AE NIIRTS S 1R I s 1) B 3 5 BBy L, 9%
1M, FE S, JCHAE A 22 X8 A4 7 _E o A i F 52
BEATRIE . AR B R0 1 78 A 00 S i 1)
HEAP I T BRAR B, I E A 08 1 2R PR BE
G AR B 45 WO 50 B2 46 A5 55, R BT i i X
AR BE Y 2 W, I 7 T 7P 4R T B AR
XA I A B9 5 i HL B, O AR & A v
1 IO FH B AH ) 2 PR A Bl

1 #RE5FE
1.1 RIe w4

TR AR T R WL A W R A R A T 4R
Mt GRS =1.0 x10° CFU/g,
1.2 it 5ERAK

Rk R 8 2 REAL X A i, A1
H 1 e B 11 9 =2 4 25 FH A A X9 240 2P {k B
H3(39.36 £0.11) g, kbl >h 6 4,4 4 \~FE
BLEAER 10 HA8 X) B2 1A iR il e R, Bt
A 2R 2 ) MR TR L it )R R S I 150 me/kg R
AR AR, 356 2 ] R 3 ) 7 il 4 M R S i 250
500,750 .1 000 mg/kg T PR AR 14 A Al ML o Ak fi 1]
HRIE AR 58 [ NRC (1994) 47 1Y A A7 X8 5 7
BEPLHI 0 EoK — SO AR R, L2 M SR KR
&R,
1.3 HAFEHE

WIS R 3 EE SR, B R B8 MoK, b
FR Gk TR B2 ™A i BRSO A] 77 A B SR R A T,
Fiz BRI S0 5 R E AT 9, O A JUVE 0 4 R
THER ARG S0 T T o IRy 42 d.
1.4 WS 7%
1.4.1 AKMRETE IR

I 25 I 12 h, DL & B A7 43 0 78 iR 5
1565 14,28 F1 42 RFRE 458}, Il #Ae - x8 H
B, Bk g5 Rk T 158 7 #9468 (average body
weight, ABW) |- H % & & (average daily feed
intake , ADFI) | 3 ) H 14 B ( average daily gain,
ADG) I} & I (feed/gain ratio, F/G) ,
1.4.2 Sy ds HIR%L

TR B 5 42 KX 1N TC R R AL, B
SRR T HXS PR G 8 52, JB SE ISR L, il £ i

i RER T =20 COARFIN . IR0 fi 5 E i vk
R, I BRG 107 o PR G B 1 P 5 1 SR 4 B T
SIRE A A e as B AR R Ao AR B AR
W(g/kg) =BEarBE (g)/AHE (kg) | o

®1 ERARAMREFRKF (RTFEAM)
Table 1 Composition and nutrient levels of

the basal diet (air-dry basis) %

I H Items
JEK} Ingredients

4 & Content

F 2k Corn 62.85
5k Soybean meal 31.50
K Soybean oil 1.30
1% Limestone 1.50
IR Z 85 CaHPO, 1.50
£k NaCl 0.35
7 R Methionine 0.08
Tk Premix 0.92
&3 Total 100. 00
H %7K SE Nutrient levels

R EE ME/(MJ/kg) 12.12
RLE H it CP 19. 00
5 Ca 0.95
A% AP 0.41
fi % i8 Lysine 0.92
HE % Methionine 0.39

IR R AT 7 AR 2 /4L The premix provides the fol-
lowing per kg of diet: VA 8 000 IU, VD, 1 000 IU, VE
10 TU, VK 0.5 mg, VB, 0. 01 mg, iffig folic acid 0. 55 mg,
JH 2 nicotinic acid 30 mg,jZ iR pantothenic acid 10 mg, 44
# biotin 0. 15 mg, Cu 8 mg, Fe 80 mg, Mn 60 mg, Zn
50 mg,10.35 mg,Se 0.2 mg,

1.4.3 I SRBEHE bR

13 AR RE R 1 G (1gG) e rkE 1 A
(IgA) FIfe BBk 8 1 M (1gM) 5 38 3R I S B2
FEMLHEAT I E , #MA 3(C3) AMA 4 (CA) TR
FI ELISA G207 G A 0, 5 T 6 1% 28 00 R T EE €
%, B R & W T A st R B A A W BOR A
BRZ
L4423 40 A 5 40 i DY 5 9 2 [ mRNA
FARS B
1.4.4.1 5|¥8t5 6 6

M5 GenBank 23 A1 38 5L A F 91 B 151 45 4
2,519 i AL U AR M BOR A R F 5
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Table 2 Primer sequences for fluorescence-based quantitative real-time PCR

A GenBank % [ifi 5 L7 2l g7
Genes GenBank accession numbers Primer sequences (5'—3") Products/bp
HAMAR -6 F:CCCAAGGTGACGGAGGAGGACGGCT
IL-6 NM_204628.1 R: TCCAGGTAGGTCTGAAAGGCGAACA 1od
THE -~ F.GACAAGTCAAAGCCGCACAT

M_205149. 1 12
IFN-y NM_205149 R:CAAGTCGTTCATCGGGAGC 0
I AL F - o AY765397 1 F. TACTCAGGACAGCCTATGCCAACAA 11
TNF-«a ’ R:GGAAGGGCAACTCATCTGAACTGG
B-Hlsh&EH L0165 F:AACACCCACACCCCTGTGAT 100
B-actin ) R: TGAGTCAAGCGCCAAAAGAA
1.4.4.2 LA RNA 42O 5% 55 500 mg/kg ¥ M 4. 750 mg/kg B fm 4.

F#82E RNA #2805 5] & (CWhbio. Co. ,Ltd. ,
Cat#CWO0581 ) $& U ZH ZUEA P i RNA 1844 Bt
P A AT . X BT SRECE) RNA AT R, A
Witg oi= . cDNA 4 i#% HiFi-MMLV cDNA 45
1 % & i 7 & (CWbio. Co., Ltd., Cat #
CWO0744 ) Ui B F A 4E .
1.4.4.3  SEE9EEE 5 PCR 74 %A

K F 20 wL 5z i 4K & : Real SYBR Mixture
(2%)10 pL,10 pwmol/L T4 0.4 pL,cD-
NA 2 pL, A 2B F/K % 20 uL, R A9 C
10 min, (95 C 15 5,60 T 60 s) x40 MEH
1.4.4.4  Fruedh 22l

AT D30 5 1) cDNA AR S 5 I 5k R ) A
e RS A bR e 2. BT dian T BGH
FE 1Y) cDNA FEA 4T 5 5B R B, R B
JEBE 3 HH A, AT 5L PO AT, SR
27 ACCR A B R I 2 i A 4 PP AR S 41 IR T
fifr R -6 (IL-6) , THEEK — y(IFN-y) i I3t
Bl — a( TNF-o) B2 E mRNA FHXTRIE K
1.5 FESGitFnsbIE

JIF A 95 BHE Y ] Excel AT H) 25 40 21, 1 H
SPSS 17. 0 B4 47 & it 43 ¥, A one-way ANO-
VA LS A RAH G FR AR 9 22 5, >R e/ i 35 9%
ZErEX 75 e A BRI T 2 H A 1 B
BV + ARIERE IR

2 # R
2.1 ARPTERRAKENEAFLBEK
T4 BE B 52 1)

M3 AL, A A L4 B R

1 000 mg/kgifs 4 i) V- 34 (R 5 B 3 = T X R4
(P<0.05),750 mg/kg WML A& KA, H 5 H
iR IR A 0] 25 5 AN 3 (P >0.05) #3004 S5t
ERAMEBERFARE(P>0.05), 28 Hip
iF,1 000 mg/kg ¥RANAL A3 14 5 2 1 X g
HMPLAEZRLA (P <0.05) ,42 HE W, B 3F 5 T X
M4 (P <0.05),

IR (8], - X5 H 3% 5 5 1902 1 000 mg/kg
VR INAL, Lot B4R HE 10, 26% (P <0.05) , Hiflh
BB ZEFAEE(P>0.05),

SAMFHARER BELHERADE
(P>0.05) B30 41744 H R & 5 bl & fml ke b
TR R TR S T AR ) B A 3G 0 1 B kL R L )
A FRER S
2.2 AP TEREREAENZEAFAEEE
BEEHMNEm

JIT A B SE 0 B F AT A 0 G B #8157 35 & AL
S IR A AT 42 H R R, 4530 6 21 1 iR 4 2
WlE—ERE L TR, HER AR EP>
0.05) , FiRIH Z A 22 5 A 53 (P >0.05),
{FL g i 5 A R T R R T AN ) o i
S R

1 000 mg/kg %S I (1) ELIVE T 08w 5, EL ) HR
HAEm T 24.87% (P <0.05) , [hhtAERA &S T
10.55% (P >0.05) , HoAth #5328 55 21 0 L X A 2w
ABItE, HS X EAMPLERABET R EF
(P>0.05)

FHZE ML RER A ZF AR E(P>
0.05),
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Table 3  Effects of dietary Clostridium butyricum level on growth performance of egg-laying male chicks

TERRE A Clostridium butyricum group

W H % popiiEi) m%%éﬁ
Items Days of Control Antibiotic
age/d group group 250 mg/kg 500 mg/kg 750 mg/kg 1 000 mg/kg
" 98.00 103. 50 102. 50 104. 50 105. 50 104. 50
+2.16° +0.50° +1.50"® +1.89° +£2.06" +1.26°
SEHRE - 255.28 264.. 00 261.33 266. 56 266. 61 277.23
ABW/g +5.56" +3.12° +3.02° +3.28% +£3.30° +2.90°
. 469. 83 482. 62 493. 40 496. 60 499. 64 513.30
+11.45" +10.03® +8.47" +11.09% +£3.82%" +9.46"
SEHH K | 10.23 10. 82 10. 56 10. 87 10.96 11.28
ADG/g +0.27° +0.21° +0.24™ +0.26% £0.09" +0.23°
S H R - 26. 47 27.39 26.01 26.95 26. 64 27.13
ADFI/g +0.48 +2.73 +0.45 +0. 64 +0.67 +0.25
2.59 2.53 2.46 2.47 2.43 2. 40
FIE L F/G 1~42 +0.31 +0.05 +0.06 +0.05 +0.08 +0.03

[R5 Bl R AR A RN PR ROR 2 57 B35 (P <0.05)  M[FA/NG TR S TR R Z R ARE (P>0.05) . FE[F.

In the same row, 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.

F4 EARPTHREEKEX 42 BRERFAGIKBR IR % KEIEH 20

Table 4 Effects of dietary Clostridium butyricum level on the indices of thymus, spleen and bursa of

Fabricius of egg-laying male chicks aged 42 days

g it HE 441 P TERRE Y Clostridium butyricum group
Items Control group Antibiotic group 95 mg/kg 500 mg/kg 750 mg/kg 1 000 mg/kg
" v
Eﬁjﬂ%*ﬂﬁ 5.48 £0.77 7.57+0.88 5.79 £0.96 6.34 +0.59 6.70 =0.51 7.80 £0.74
Thymus index

.
H%EE#E;& 1.93 +£0.02° 2.18+0.12" 2.00£0.28" 2.14+0.13" 2.30+0.07"  2.41 £0.09"
Spleen index
3 B B K
kB 2.00 x£0.22 2.29 £0.55 2.16 £0.36 2.20 £0.56 2.74 £0. 66 2.67x£0.75

Bursa of Fabricius index

2.3 ARDTEBRBREKENZERFABMLF
5% 35 FR A9 3 M

B % 5 AT, Bl o 1R AR R TR MR T AN N A 1Y
SO, R 7 B R AT X 45 T I T e 48 AR 3 A
B 1000 mg/kg 7S H 4L X i 5 W 45
JEFE AR I R ) 5 K o

42 HIR B, 2 3 4L s 1eG 1y 7 & 5 % I
AH LA 0 2 4R & (P <0.05) ,750 mg/kg BN
2H .1 000 mg/kg WML ILIE 1eG & & 59k &R
AL AR, EZ5 B3 (P <0.05), {54+
M35 1gG & &t fe s 9 /& 1 000 mg/kg M4, 5
250 mg/kg BN 500 mg/kg U ML AH Lk 25 7 i
#(P<0.05),

1 000 mg/kg #8475 TgA A& & s,
FEETHBAMPIAERH(P<0.05), 5
250 mg/kgiS M4 500 mg/kg 7S HIZH AH Ho L 15 22
S (P <0.05) ,{H1Y5 750 mg/kg AIMALAH H 22
RARE(P>0.05),

AR AL LG 1gM 5 & 50 IR fbeA: R4l
M ZEFARE(P>0.05),

MYE C3 & my R 25 2R o, £ 1250 21 1M 7
C3 & GX A A L B 48 (P <0.05), BR
250 mg/kg FIMASL, HAp X m A i C3 & &=
S5 R Mt B R E (P <0.05), Hrp
1 000 mg/kgifs M4 I C3 & it &1, HLx MR 4
5 62.82% , LA Z 445 51. 18% , £ 5
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HZ M EFARZE(P>0.05),
M C4 & BEAE T RR AR T S A A 5
ALk A m 2 5 A R E (P >0.05), 55Xt

MRAM R AR % (P>0.05),
A5 1 2 L T8 T IO P 0T R 2 A LU R
A, HERALE(P>0.05),

x5 ARPFTEREREKTEI 42 BRERFLBME IgG . IgA IgM,C3,C4 & E A H & iE M 200
Table 5 Effects of dietary Clostridium butyricum level on the contents of IgG, IgA, IgM, C3 and

C4 and the activity of lysozyme in serum of egg-laying male chicks aged 42 days

i H pugi:ih iR

TRWE Clostridium butyricum group

Items Control group  Antibiotic group

250 mg/kg

500 mg/kg 750 mg/kg 1 000 mg/kg

SRR G . 5. 10"
AN 102.44 £6.83" 118.15 +5.19™ 120.
SRR 1 A : 343
A Cn/mL ) 51.52 £0.41°  57.08+3.43"  60.
GBERRiE A M 91.25+0.85 91.50+0.20  92.
I1eM/ (ng/mL)
A& 3 a @
e/l 02.14 +4.77°  99.23 £2.96" 137.
M 4

58.11+2.28  60.37+3.53  59.
C4/(pg/mL) - )
i T 75.15+2.56  80.00+3.72  80.
Lysozyme/ (U/mL)

60 £2.98" 61.10+1.88"

00 £0.00 92.25 £0.48

26 +3.29 59.83 £2.51

00 £2.89 381.82 £4.08

31 £6.26% 124.59 +2.28" 135.87 £6.37% 150.94 +8. 26"

64.91 £2.90™ 73.39 +3.58°

92.25£0.85 92.50 £0.29

60 £5.34™ 144.19 £4.20° 141.82 £3.69° 150.02 +6.37°

60.48 £2.36 61.62+1.72

98.18 £2.53 92.73 £2.91

2.4 ARBPTHRBREAKEXNZERFLABTH
AL RIL-6, IFN-y & TNF-a mRNA #f 3t % i%
7K F I

26 AT, & T 42 H B8 AT A XS 2
2R84 IL-6 mRNA Ff X 187K, 750 mg/kg ¥
TN 1 000 mg/kg 7 i 2H 55 %F HE 24 L i 2 P AR
(P<0.05), 5AEXAHEFARE (P>
0.05),250 mg/kg N4l 500 mg/kg ¥4l 5 xt
MAMPUERAYZ R AR E(P>0.05), £
Mz ZEFWAEE(P>0.05),

FF IFN-y mRNA X} &k K, #1850 241

SXRAFGARAMILH 2E R A RF (P>
0.05) , %X 4l Z [t 22 5+ A B3 (P >0.05),
(ELRE A (R RR R T R MR T A o i P 3, SR A
W73 IS IFN-y mRNA AR5 KF 2 8T
R R

&K F TNF-a mRNA A X 3% ik K F,
1 000 mg/kg#sINZH fe ik, 5 % B2 A bE 22 5 0 3%
(P<0.05), lEXF IR FEAR T 45.91% , 5P R
HEFARE(P>0.05) , HARFIKEA 5] 4
MR ZERALE (P>0.05) 5l AZ
] s 22 5 AN 3% (P >0.05) o

Fz6 AMPTERREKE42 ARERFABEHAELR S IL-6 IFN-y 2 TNF-o mRNA B3} Rk 7K F 200
Table 6 Effects of dietary Clostridium butyricum level on IL-6, IFN-y and TNF-o« mRNA

relative expression levels in jejunum tissue of egg-laying male chicks aged 42 days

B Xf R4 TR

TR B Clostridium butyricum group

Genes Control group  Antibiotic group

250 mg/kg

500 mg/kg 750 mg/kg 1 000 mg/kg

FAEN R -6
IL6

FHIE -
IFN-y

IR T — o
TNF-a

0.820 £0.144 0.548 £0.078

0.736 £0.256

1.089 £0.120* 0.740 £0.196™ 0.837 0. 130 0.696 +0.232™ 0.629 +0.121° 0.583 +0. 468"

0.515+0.209 0.432+0.129 0.421 £0.010

0.954 £0.041* 0.829 £0.167 0.803 £0.106™ 0.812 +0.121"™ 0.701 £0.195® 0.516 0. 042"
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3 3t i
3.1 ARPTERREAKEXNEAFABEK
E3-:0pA |

B E OV H BGOSR BT R AR B A
WRACR M EE R, TRREAMRAERIEHC A
PARZ RIS A2 P2 9T W, A 4
KRN 0. 3% (1T B2 18 T i 57 RE 08 5 A 1Y)
ArEbERE, A PR R H B E FRAUE E L B b
AR T M R KA, B85 T IR XS T 1 Fi
TBEST o R AEAS ) 3 g 2 B AR R b s i T R
PR T 1] MR PR A XS, S 3 BRI T AT XS E 1 B
pH, S E I T E W FL B B L, [R) B S R
TEMR TR, L8R K o 56 65 N 15 R 7 &
23 T 266 S A O Tl 5 M K R B TR AR TR T LA
P iE B E B Y T R RS R, FRAR
pH , HE T KM A T 55 3 AR, AR i FL IR TR
SEA g ) B I 1 — 20 14 n A g B A R
() F e, DT B35 1 38 A B, ke B A K A .
Araki 25" OIRGE  T RO TR AE I E PYRERS R TR
B s & AR KO REEY) o, X LR B R
fEAE R RE ™ AR TE B B B 1B AP e RS, X
YU R AT A AR I RE, X AT RB LR T R AR A
eEESYIE RN — AL R E
B, TRRBRE MK 1 000 mg/kg i, F-¥ H
8 A, R E R /DS, U0 BHOE B TR AR B U N
IR 2 AT A0 1 A K M e A — 2 1 42 i A
o BEMFAXS 42 IS EHATE SR FIRAG, 4
DT B AE 12 59 5 00 1) % PR BT IR B B, M TR
KGR L, A AR E R T, $8042 H
U - 25 4 B (i 1K
3.2 ARPTHBEBREAKENEZERFABEE
SBEEHMNEm

g e MG A QR R AR AR E
i R N T 5 R R B P K B B A MR S 5L
PR S B 922, XoF A4 L B 38 LA B A VR 93 A
HEMRAYTIEN. BRERERFAM,Z B4
HL A3 A LA 35 T o TR 2 8 25 A R A1 ] o iz
FE AL AN M G AR TR T g 1 D R AR
HEkE AR EE G, ER 3 N E
)& B IRASFPLEE MR 55 B MR E 4 5 1) g
Ko — WAy e g B B S T A S
YA AE K R R A 2L B T B, 2 S E B o ) 3R

B, G0 45 B0 $2 0 R R A B AV, AR5
MIZE R 42 FSET, BT XS 1) 1 i 4 2R
EANE iR e PR RO P8 N SN i E S i)
HOT R B TR N R B m X E TE  E
1000 mg/kg T TR M & U8 i 21 1) B0 48 4, B 55 40
ARG ZER AR E  H S TR A, xR
AT TR TR 6 R AT A 39 AR K R R e R
HRE A BRMAEH, BB L JE A7 A XS G R 5 &
H, AR AL S A T RE 7, 1k B R AR
KEM,
3.3 AP TERAEKENERFLAGMDE
REIEIRHI RN

G P2 S ML TEU3 A0 HE bR B D v 5 0 L AR R I
PN AT 1) A B S AL 1Y) G T G R
JE A I R A T (R BEBR A A0 M R R )
K RAEAER, $e SR e & fe ). e sk &
M (1gG IgA IgM %) J& FZ W e . 1gG &
B G BR R (1, I B i A G s BR
FE, Bt R, RS E 8T &,
TgM j7 A ] f5 5, G B A% T MR 4 4 T 2o
F 1gG  (H 3 W, 15 FEVE B4, e B e 0 5
BeEE o TgA J2AM 0 W P i 2 e e 3R R
F1, FEDRAP 36 W A5 ST TR 0 AR T i
SEHRAE ), RE 52 R M PL IEUR R A . C3 L C4
EAMA RGP R R 2 R E WAL, X e
FEIReE & 2 AAE M, T ATENUR B 8 A
A LG I 3R B L S AN TS BRI R A
HILBEXT o A 00 2R A7 3 A 0 1 4% 2 40 L %o 4
AR A A5 1 FH o VS TR I S 2 p G A B s
e AR P e RE AR ), 3 o R AN B 22 A
T % K A AR P LA S A e

SR 7 4 1 160 3k 21 H kAL x K x K
W 38 VE R 5, 25 SR 2 B, 5 00 BRALAH L, 1R R
HOAS I T R M2 A A I T T 1gG A C3 Fr i i 4R
L IR ELA R LT TgA R R
PIRIFSE 2 B0 T T MR AR T %o fish £ T Ab Bt L A 90k % 78
S5 1T (R RE ) L 12K TR T LA B g A 0 i 3 9 L L I
T RIS 2 80 V7 T I S5 1 T 42, 398 o ot 2 e ) TgM
Frie RIRHGE 5 AT A — B, A I 1Y 4
FU, T ERAR T T DABE 5 I 75 P 1gG A (C3 B F
it ,1 000 mg/kg WS INAL B 2 T AL Rbi A R
Y, 6B — A o 0 TR MR B T R LA A AR T
GaRE KO-, 0 B AT 08 Ga e TR, 1 0 0 5 41K
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3.4 AMPTERREKENZERAFLBEE 4 4 £

AL IL-6 IFN-y B TNF-« mRNA 1§ 3t % %
KRR

Mg FaREKERE T TR A s
R MEIRIEA 7 A 1%, FE R H e
S Ja 43 00 1 B8 R 1 A0 I T BB Y S 5 R E IO L
R A AT A S AR B B Bl ANy 2K
A TL-6  TNF-o 2 B 50 58 A 5 40 1
YR N 5, 7E 2008 M 48 RE B b ke = 224, IFN-
v SR ARATE R A M DR -, RIS R A e 1Y
3 AN A, O LA SR A M e se 15 B st . IL-6
ST AR AE A DR T i 3 4R 2 41 4 5 RN 4
N3 = s LR g HS BT T A BN IE R, TR
PR TR0 T SR B B2 4 ( DSS) 75 5 1 21k 1t 97 1
g5 R (UC) /NRATRITIER, AT A il TNF-o 1)
SRR HS IR, X e 4 g A 1
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Clostridium butyricum Affects Growth Performance, Immune Indices and
mRNA Expression of Related Cytokine Genes in Jejunum of
Egg-Laying Male Chicks

LIU Tingting' HUA Jing® WANG Xiaoxia’* LIU Liru" HAI Peng’

(1. College of Animal Science and Technology, Beijing Agricultural University, Beijing 102206, China;
2. College of Biotechnology, Beijing Agricultural University, Beijing 102206, China; 3. District
Commission of Beijing’ s Changping District, Beijing 102200, China; 4. College of Animal
Science, Xinjiang Agricultural University, Urumqi 830052, China; 5. Fuxin City Animal
Health Inspection of Liaoning Province, Fuxin 123000, China)

Abstract; This experiment was conducted to study the effects of Clostridium butyricum on growth perform-
ance, immune indices and the mRNA relative expression of some related cytokine genes in jejunum of egg-lay-
ing male chicks. A total of 240 one-day-old healthy Hy-Line egg-laying male chicks were randomly divided in-
to 6 groups with 4 replicates in each group and 10 chicks in each replicate. The basal diet was supplemented
with 0 (control group) and 150 mg/kg aureomycin ( antibiotic group) , 250 (EG250) , 500 ( EG500), 750
(EG750) ,and 1 000 mg/kg (EGI1 000) Clostridium butyricum , respectively. Growth performance, immune
organ indices, serum immune indices and mRNA relative expression of some related cytokines were determined
in different periods. The experiment lasted for 42 days. The results showed as follows: 1) compared with the
control group, average body weight and average daily gain of chicks in EG1 000 were significantly increased
(P <0.05), but the supplementation of Clostridium butyricum had no effects on average daily feed intake and
feed/gain ratio during the whole experimental period (P >0.05). 2) Spleen index of chicks in EG 1 000 was
significantly higher than that in the control group (P <0.05) , but there were no significant differences in thy-
mus index and bursa of Fabricius index of chicks among all groups (P >0.05). 3) The serum IgG content in
all Clostridium butyricum groups was significantly higher than that in the control group (P <0.05) , and serum
IgG content in EG750 and EG1 000 was significantly higher than that in the antibiotic group (P <0.05). The
serum IgA content of chicks in EG1 000 was the highest during the whole experimental period, and there was
a significant difference between EG1 000 and the control group or antibiotic group ( P <0.05). The serum C3
content of chicks in all Clostridium butyricum groups was significantly higher than that in the control group
(P<0.05). 4) The relative expression level of IL-6 mRNA in jejunum of chicks in EG750 and EG1 000 was
significantly lower than that in the control group ( P <0.05) ; the relative expression of TNF-oo mRNA in EG1
000 was the lowest during the whole experimental period, and there was a significant difference between EG1
000 and the control group (P <0.05). In conclusion, adding appropriate level of Clostridium butyricum to the
diet can improve growth performance, enhance immune organ growth and function of chicks, and suppress the
inflammation. The 1 000 mg/kg Clostridium butyricum had the best effect among the six groups. [ Chinese
Journal of Animal Nutrition, 2012, 24(7) :1302-1310 |
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