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1 #MR5RE
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52 G ZF AT R R, PR R 2 AT R (B, sub-
tilis) HA ZF HLAF B ( B. licheniformis ) 5 4 1 %,
TSN 12, il I RO A ) R B A R A 4R
fit, MIE T $=1.5x10" CFU/g,
1.2 Rwigit

KR PRI B, e AR E AT [ (786 +
26) g1 35 H W87 G 22 W R 160 K, Bl B4y
S AU A4 ANER, BANER 8 H(AA
5 1/2), 28 NRC(1977) "y 78 35 5 B, 45
BB 2 W R AR R B RE A, DL AR b X R
VAR B BT I i A M2 o B Ath ) AR 4 8 B 8 % /K
SUL o X B2 e R Rt e A A 2K A A M
filt ) ML A i 400 mg/kg 4% RRLEE R (S R G
oy l) BRI AR AR, 5 1.2 .3 414 1) ) R A 3
Tk FR R I 200,300 i 400 mg/kg & A 2EAOFE E
il 750 1 B R R
1.3 {AxE®E

I 35 Hid i, X580 8 Ji . i A il
Sy ¥ 5 A6 DU A8 & OB B 58 B B F 35
H—EHA &N, BRI (60 cm x60 cm x
60 cm) i #7 2 HiEe . X5 Hx & DL Rl &
B T PR T A AR P, IR AR RE, A
NYOK BT fr v e i LA T
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Table 1 Composition and nutrient levels of

the basal diet ( air-dry basis) %

i H Items
JE 8} Ingredients

4+ Content

B {5 5K Alfalfa meal 30.00
F K Corn 21.00
5.4 Soybean meal 10. 70
/NFE %k Wheat bran 21.00
/NFE Wheat 7.00
7 Silkworm chrysalis 3.00
K K] Rapeseed meal 4.00
IR A %5 CaHPO, 0.90
1% Limestone 0.70
14h NaCl 0.50
i Z R Lysine 0.20
PR Premix” 1.00
411 Total 100. 00
K- Nutrient levels”

H1kHE DE/(MJ/kg) 10.71
HLEE H it CP 16. 02
M Ef4E CF 13.10
4 Ca 0.90
W P 0.62

D IR AT R T s AR MR 4t Premix provides the fol-
lowing per kg of diet;Fe 100 mg,Cu 120 mg,Zn 90 mg,Mn
30 mg,Mg 150 mg, VA 4 000 IU, VD, 1 000 IU, VE 50 mg,
AHH choline 1 mg,

PIALEE NI, A NS . DE is a calculated

value, while the other nutrient levels are measured values.

1.4 iERNERTE
1.4.1 JpiEN%Y) pH U E

IR L AU , fEALE 52 6 kT %, 70 5l PRI
ToAE = s BN A S g, SRR A
8P TT205 pH 3347 pH B , B4~ AP FE
ME 3 U, BOFHIE .
L.4.2 /N REIE S0E

1 BRI S AT S+ AR A L TR
2 em KA IE AR AL, A BEER K b i e H A
FOCBCH A (AR R SR R [ E . %W T A
WY R IR AR — Drange @, 27 4k 40 2
3BT 5 2 v R B s TR
1.4.3  Hnw e

R U6 S T W £ B, AR B g ik
0 R L LR AT T SUBCAT T L B 4 TR
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MEPRAREE . Bk e BIENED TR
P RCER I LA 10 S x4 [ 1g (CFU/g) [ R0,
KRAFT R L L BR AT 1 L OBLISE T 1 L 4 4R B A IR
AR 73 00 SR T 20 5 W 3% % ik L FL IR 4 7R 1] MRS
BB MRS +5 — ] —4 - @ -3 - MW - B —
DEE SR Ap = YNGR Yip P Y =W
NEEE FRILHATR SR

1.4, 4 I35 e 95 48 b R iy T8 285 JEE 43 0 7R A 93 3K
HH A(sIgA)illE

X SER) 6 FUR I A, O JIE R I, K >R B 14l
WIEA 5 mL B0, 3 000 r/min B0 5 min, ¥
B LIRS ESNEOE T, T -20 CTF
TRAE o SR ILTE B9 375 555 L ek 12 00 7 fie 2 BR AR
G(1gG) ARk E H M (IgM) FiAMA 3 (C,) (£b
fRacc) &,

Xf RS2 1 6 I A, SR 0 TA 28 1R K P
/NN, B R ICEF IR E R 210.5 ¢,
FK o TR R 22 vh Wi (pH 7. 4) F B 1A,
8 000 r/minf 0> 10 min, B g R A7 R XL
AT 0o i 0 2 i A R 6 sTgA it
1.5 HEREBESHH

R Ei s ] Excel 2003 3 (F 47 A0 BRI, SR

JH SPSS 14.0 G2 it % {4, one-way ANOVA #:47J7
223 #7, Duncan [R5 1T 2 H HL, BL P <0. 05
R 7% 5 S R PR bR T 45 2R DL M £ bR i
7227 RN

2 # R
2.1 EEFATEHFNARBENEY pH B
=1

H1E 2 W, BUAE RN i N A9 pH T 2 3%
(P >0.05), {5 1.2.3 A+ _HNEY
pH AR T X IRAL M PTAE R (P <0.05) ;15
2 3 =N AEY pH 2K T X IR R4 R
4L(P<0.05) i85 1 4173 WA ) pH AR T X 1R
HAMPLAERA, HERALE(P>0.05) ;% 17
) pH 52 J5 T, 1% 3 A BRI, AR TR
MHMPUERA (P <0.05) iK1 4153 IEALH
ARG HERARFE(P>0.05) 15 2
M EMTHARA(P<0.05) ;8 1.2.3 HHFH
[ pH 2 22 AR T X B 4L (P <0.05) 35 3 41
FERTPAERMA(P<0.05),

BFBAMFEHFIXA%EENEY pH K0T

Table 2 Effects of composite bacillus preparation on intestinal content pH of meat rabbits

&2
WH popiiEAN b EAH
Items Control group Antibiotics group
+—48% Duodenum 6.51 0. 16° 6.52 £0.13°
Z5 1l Jejunum 7.38£0.15" 7.43 +0.17°
[b] 7 Tleum 6.60 £0.16™ 6.68 £0.15°
HW Cecum 6.25 £0.18° 6.20 £0.16"™

WL o e W 2 4 5 3 4
Test group 1 Test group 2 Test group 3
6.30 £0.19° 6.00 £0.23" 5.97 £0. 14"
7.33 +0.20™ 7.16 £0.13* 7.13 £0.12°
6.54 £0.16" 6.44 0. 15" 6.40 £0. 14"
6.11 £0.15™ 6.01 £0.19® 5.88 £0.21°

AT R R AR AN NG PR 2257 B35 (P <0.05) MR 8i/NG TR R ZFRARE (P >0.05) . T,

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

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

2.2 EAFAMEHFINAZNIRELSH
A1)

HIZE 3 R, DU A AL /N 4 BEA B v
HAT— @M@ E ], B A B3 (P >0.05)
E 1.3 A+ AR SR R T R
(P<0.05) syt RAE M T & E R, B
i FER 3 41 (P <0.05) 515 1.2.3 41 [al i 4%
BRESHA —E R REEN, il 2 48
Fim T HAMAH (P <0.05),

BRI 2 21+ AR o B s TR R IR T A
(P <0.05) , Hofly 08 20 A T ) B4, {5 25 7 A
BE(P>0.05) s HiARAMKL 1.2 3 H= W
B R B2 1 25 I T X IR (P < 0. 05) , ]Iy 1 56
3HBEMTIIAERMAMILL 1.2 4(P<0.05);
Xk 7 e 8 TR JBE R0 5 T, B R AL A 1.3
HEMTHIRA(P <0.05) il 2 HRE & T
xR (P <0.05) o

XF+ A AR B MR R L (VCR)
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BRI 5 T, 5 2.3 4 S TR IR R AR
HEH(P<0.05) ;i XA 2.3 1055
VCR BB Em T XA (P <0.05) ;05 3 4111

s VCR f i, B3 T HABAS L (P <0.05) , fiA:
RAMLE 1.2 4 85 & TR A (P <0.05),

®3 EAFEAEHFIARNMIFERLSHZME

Table 3 Effects of composite bacillus preparation on intestinal mucosa morphology of meat rabbits

W H Xt B2

Items Control group

A R4

Antibiotics group

o R
Test group 1

3 4
Test group 3

w2 H
Test group 2

B EE Villus height/ um

+ —45 % Duodenum 642.78 £76.21" 673.51 £73.22" 770.19 £92.44° 671.32 £68.16™ 750.32 £97. 63"
25l Jejunum 695.22 +82.54™ 733.61 £70.54" 679.51 £88.10™ 696.69 +59.35" 638.82 +78. 50"
[ % Tleum 557.16 £68.16" 599.35 £58.32" 565.11 £75.94" 664.91 £82.18" 601.90 +60. 78*
Fass % Crypt depth/pm

[ —#& % Duodenum 171.31 £10.55™ 166.28 +9.68™ 188.25+9.68°  154.69 £10.37" 159.96 +8.22"
2<% Jejunum 163.83 £12.35% 140.92 +7.62°  153.08 +10.19° 143.86 £9.78" 129.11 £8.09"
% Heum 128.77 £6.56° 119.90 £8.45°  119.10 +6.07" 138.70 £6.28° 106.38 +7.71°

HEREMERERELHE VCR

+ —45/% Duodenum 3.75 0. 54° 4.05 0. 66 4.09 £0.56™ 4.34 £0.56° 4.69 £0.55°
25 % Jejunum 4.24 £0.41° 5.21 +0. 38° 4.44 +0.28™ 4.84 £0.44" 4.95 +0.39"

[v] i Ileum

4.33 £0.32° 5.00 £0.29° 4.74 £0.42° 4.80 £0.31° 5.66 £0.40°

2.3 ERFANEHFAREREENZN
HIZE 4 Al AR AL 1.2 3 HE W
TR AT T R 2 B T X IR (P <0..05) 5 9t
AR AR T W b LR AT B BUBAT R A
o (P <0.05) ,mMiikss 1.2.3 HEE I T 5t
FUBRAT R SO B, P s 2 3 8 4

il 3 0 3 T HAb A 4L (P <0.05) 54T
AR 123 HI B FEIK T E BT AT
HREECE (P <0.05) , HAils 2.3 i FARAE
BHERTIARANE 1 4 (P <0.05) ;x4
SRR RO T A A (P <0.05) ¢

x4 EAFHEMEHFMARERERNZM

Table 4 Effects of composite bacillus preparation on caecal microflora of meat rabbits 1g(CFU/g)
Wi H X I 2 A RA g1 24 R 2 H W 3 4
Items Control group  Antibiotics group Test group 1 Test group 2 Test group 3
KK E. colibacillus 5.19 0. 14° 4.21 +0.16° 4.93 +0.09° 4.22 £0.20°  4.21 £0.12°
LERFFE Lactobacillus 5.84 £0.10® 5.76 £0.11° 6.95 +£0.09° 7.09+0.14%  7.09 =0.10°
WU FF & Bifidobacillus 5.74 +0.18" 5.56 £0.19" 5.97 £0.14¢ 6.09 +£0.10°  6.17 +£0.13¢
04 Total aerobic bacteria 6.98 £0.23° 6.22 £0.17° 6.16 £0.19° 5.46 £0.26"  5.43 +0.23"
R4 Total anaerobic bacteria 8.97 £0.07" 9.03 £0.12° 9.20 £0.10° 9.39£0.09°  9.40 +0.08°

2.4 SEFHITEHFI AR BB

H 3% 5 AN, 2 4Ly 1gG & & G i 35 2 1k
(P>0.05) ;X80 2.3 4K I35 1gM & & 8 & &
TRRAL (P <0.05) ;X5 2.3 HMiiF C, # C,
FEEER T4 (P<0.05),

P A Z XN i B sTgA & G 3 5
(P>0.05) 35 1.2.3 4/Ma Rl slgA & 51y
XA AIAE R, HER B (P <0.05),

HE 123 HZEZERALEH(P>0.05),

3 i i
3.1 S4FBAHEHANARFENSY pH &
E=A o)

A iB N 254 pH X 4k £5 I 8 fdt R B oA R W &=
BWVER . /Nm ISR pH R R X 0 B HE T
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% 20 &

PRl 28 225 B+ 70 FE R VR T, [ 8 AT g gt
Jo it 75 L ML X 8 IR 0 o W i AN A T .
Jo pH Y AR B2 AN ELHE R i PR SR AL R T &
7L HE A AL n] 51k 5 W% Kk G D5 B B Y
AL ARG W R BE S S W B AR, AT
)3 RE M 5 I K 8 5 () I 5 1o Tl A 0 X 2% 1
TR ZE AT T S 3R R T 3 e 8 P
Yy pH 3= 2458 i 1 s 1) 45 A A A B o A i 1
HHERRLZT 2k ) S5 RORRE I Ak 25 05 50 22 S 2 I 45K
PERR TR , A T B A 0 i T 1y pH™ | T I 25 £

FRER 700 AS B HAT P IR R DB . AR BIF T 45 21
R AT R T LUEE R R s
W [ LB B R P 3R B, 98 9 R R i N A
pH 2 T35k . 75 53 % 4100 2 F A 1 7T &
FEWERA BN A Y pH, B35 52 1 5 i
(1 A I U P e 3 9 0 G, 2 4 1)
MR ZEFRAT B AR AR TR+ AR = L [
ZYM pH ; W B S5 B8 R B, A 2R AT
W] 25 AR B T W A AR W LA SORT B 264 11 pHL

R5 EAFAAEHFIMAZERIENIIT

Table 5 Effects of composite bacillus preparation on immune function of meat rabbits

WH X R4 b EAH R 14 Riw 2 4 w3 4

Items Control group Antibiotics group  Test group 1 Test group 2 Test group 3
G EREE 1 G 1gG/ (mg/dL) 4.65+1.05 4.75 +1.24 4.71 0. 40 4.93 0. 52 4.86 +0.49
HEER A 1 M IgM/ (mg/dL) 0.28 +£0.07* 0.37 £0.10®  0.39 +£0.19"® 0.46 £0.08"  0.46 £0.04°
MK 3 C/(mg/dL) 0.14 £0.02"  0.15+0.06°  0.15 0. 02" 0.20 £0.03"  0.20 +0.02"
#MA 4 C,/(mg/dL) 0.02+0.01*  0.04+0.01*  0.03 +0.01® 0.05%0.01°  0.05=0.01°
SF I FI G ERE 1 A sIgA/ (mg/L) 1.31 £0.09° 1.37 £0.05° 1.66 +0.06" 1.72 +£0.06°  1.74 +0.10°

3.2 EAFAMEHFINAZNIRELSH
=21

/NI R TR B R ) R H) 2 B B, N
BB BRRS IR S VCR S i i /) g W Wi D) g
M E 2GR . /NS E o B B HE Al UK N5
A PALEEJBE 1) 2 fh T AR, DT 348 5 /0N i o 5 5% 0 T
(R HSCRE 77 5 7] IsF /) i 8 1) 38 4l LU i HE 432
ShREST, A A T B Lk A T B A i 3 1) RE e Ak
R G I TG B o e A% B2 S I 1) 2 00 i A
R WS A2 T, Uil I Mg 38 R Y b B A B B
Tt o3 WARE J7 3 58, /) B Ak S TH AR D REAS 21 92 5
[Fi Fo i et L B 200 M 49 A A bR, % T 1 45 1 114
A RE M5 s 2, 2 5 B IE 1978 57 W) T
RESIREAG, 52 LA = PR fE . VCR Al Z545 S /s
AT RER B, 24 VCR M i i, i 20 B X8 5=
I A 0 R SR 2RI

DA 250500 02 32 Sl 00 T A T /N i 266 i e 77 )
PERIPLRE 3220 « SR W03 PR R 2t AT A IE )
AW BRI, (N R R T AR
SEI RS AN A R PR R B T B A Y
A ROR B RS B AR, T3 w5 VCR; 73 4h,
it A R AR PN 3 T A L A A ) 4
PRI A ) A3 B A 18 i 38 P B0 RE A, AT sk

DA TR W TE R A 5 )R AR 2t T e
FEIIRE R B Mo SR GE , K
ZFAOATF O XS 1E VCR A2 4 3 5 25
M 26 2% R R A2 2 A A7 ) 00 G A 7 A0S 1 75 59 1
RAUR RIS R . ABFFEUESTE T & & 2F AT il
FRURT VTS PR G /N g 140 5 75 A R AR R Wi 5 531 X /1
s B (+ 48 = W Bl ) i) VCR HAT 3%
M fe AR
3.3 EAFAREHFYNARERERFIMN
i 3 TE KRR S AL R S A AR R
1 A 2 L, 5 A AR AR L, AR B W 1T
T FRGe A 5 5 o T M R B T
8 ol A= 0 15 0 % T A e B R W A IR A LA B
X A P 11 B 42 A LA AR B AR
WHERE W AP X R MRS E , 12 4E R K g 18
e R 25y T LA BB S R AR ST
FERBL, WS 5 A B G AR L, i 3 A B R R
R OO B PR B A5 i bR RO 2 W
T 448 T S AT B S5 A R R W
ZF AT TG Bl ) M T TR R A 1 R AR R BIL
HA < 2SR 1 ) 500 1 A 3 S RO O B e AR
PEMEAARNE L ZF AT R A B e A 2 B Al
2 PR IR S 5 1 9 Jo R 410 il AR 1k A R B
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o T 9 S AR ]I 3 RT3 FE I I N 2 R i SRR, A
AT DA S5 A 4 B8 IS0 A 1 B0, 0 I SR
AT T R, AKCE 3 B R B P85 A i X
2 g 30 T R X AR 8 A P08 S 21 S B
Guo %" i 5 25 A KT 141 T AR AT 48 M 3 oh K
o R B B I LR AF RO s A R 2
AT T A AT 43 0 S A 7 e ) O R B 2 ST R
GIRCIRCA TR L AN 7R S U PN 7R B R = IS
22.01% , FLIR B ADSUEFTF 8 23 513 5 17 7. 59% A
15. 69 % 5 W JR 045 " Al 5 2 6 T R R 1)
JE T 48 13 PR RS T T A D 0 R A 2
AT LG A R, R A S B AR T i — R )
A G AT R, AT SRS B LR AT A
RUBEFF R L% S B 4 T 00 22 BN () R J3E A 38
Tl B 22 TR 0 R A Tl 8 50 2 BN TR R B 1)
W o bl 3 AR i 3%, At W FLIR T B
RUSAT T B Al DR SRR 1 2800 e 22, K AT T A
TSR R B D (HAER 3 41 53R 2 42 W)
WEZESE . RWLE G 25 AT B R X A B
BRI OS2 A7 AR O R, 50 R T I 31— 5
I, X5 o A4S A R R A VR RO B TR .
3.4 EEFAFESFNAR BRI
G R 2 Bl W PR TR O 3 D7 25 R S
REMY T2 BE I 1, FE ML Bl A 8 8 v A 4 3
ZEIIRE, Horh 1gG Je i B AL AAC S A M S e R L
M BEA bR AR ARUE S I A 2 AR 1 1A
MR P A X ] 25 B g LT P 1gG & i {ELX IgM
O REJC L35 S s Ducle 45 AR RGE , A 2 HLFF
R LT TT 2 5 R/ BRI 1gG A IgM 5 45
TS HGE , S A AR B R AT A AT
I3 R AL T8 JR 0 1 1gG A IgM 35 45 6 B
JR A S T 2 AT AT AT 5 4R R R 5 -
Bt (5-HT) & 4 (19 77 20Ok fie g ALK [ 5 5% 2
Ao AWEIEE RS Bk ARGE A BT 22 5, ol i e
HT T8 & A Bl OB A 257 W (9 AS () BT B, {5 2
FEAT T 500 X6 A S P A S e 2 B — E e AR
Y
FIMAS 2 BIL A S 5 B 40 AR 48 10 R B 2 R o
Z 5 R By A0 BN 2 G B VR AR T A
RARER LAY NAE . C, RAEAMARIG i 72
B R, C, TEAMA B AL By Bl & B2
YER . WL, R H C, F1 C, B & Bk A
PEMBLIR B TR bR 2 — o A BETEAE R R,

R A R I (R 2 .3 ) W R
B C, C, a5 k9 e 45 HRE 1Y 2 AT
R0 T e B L3 P C, L C, I R R — B,

STgA 2 i 1 6 6 8 14 2 A0 R 700, L
PP 5 — B B 2. H ATIA R, 2 F R 1
FO 2 42 AR 0 0 T 6 88 1) A T AL B T B 2 < 2 AR
ITE N 8 I IR AP AR G 45 b R T S 1
FT, 45 25 H B e U 7 )35 A i 25 Mo £ 445
TS PRy R0 I A 2 5 A DGk L 414, (i sTgA
Ptk W2 . Vinderola 25 4R IH , 2F AT I
T8 TR 2 00 X /N BB sTgA [ 40 A 18 AR 5
Ducle %" 4 0 47 18 , 25 7 FF B 960 7 B L HE sIgA
4300 5 25 2 i 2 0 A A R 2 FEAT B R
i 255 L4 L DR 119 32 325 A /N o Tz A 43 30 40
BRSOk sTgA B, ARBFFESS %
SEFURT R OUH P G/ B sTgA Jh A BB 4
Y 3 — B 90 45 S 15 2 J0 AT 11 8 2 25 o 0 7
HA B & E R RO AL

45 B

=A

@ e A IR0 5245 2 FAT B 5 mT L e 2k
P IE AT, RBCE WA A5 R B T A
TR I A (R I ] i e LA P S B R

@ ARB AT IR E G 2 AT R A
G IR R B T LSS IR D 300 ~ 400 mg/kg .
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ES -

WITTE W. Medical consequences of antibiotic use in

agriculture[ J ]. Science,1998,279:996 —997.

[ 2] MELLON M, BENBROOK C,BENBROOK K. Hog-
ging it. estimates of antimicrobial abuse in livestock
[ M]. Cambridge : Union of Concerned Scientists UCS
Publications 2001 ;192 —230.

(3] Aarfls. iRE ROk P A R FE SR T h
E s P69 ,2010,27(4) ;11 =12,

[ 4] ALHER, IMRY,RETT. 259 RHE IR % 55 55 52
W IS k[T ] AR Tl ,2005,26(20) :5 - 10.

[ 5] MELLON M, BENBROOK C,BENBROOK K. Hog-

ging it; estimates of antimicrobial abuse in livestock

[ M]. Washington,D. C. ; Union of Concerned Scien-



150 oW oE R or 26 &
tists Publications ,2001 ;7 —9. in rabbits before and after weaning[ J]. Reproduction

[ 6 ] BALTER M. Scientific cross-claims fly in continuing Nutrition Development,1995,35(4) :375 —386.
beef war[ J]. Science,1999 ,284.:1453 —1455. [19] 735, ke, Eaite, 5. 2R AT ST X W R s

(7] JBESE, BR G, w22, 7= LT 5 2 f AT 1 A T8 I T FLRR T R T 0% 1 g T . &5 1 7%
Ve E NS I E [T ] B A~ 4k , 2001, 17 FRRIREIE [ T]. i R AR 2 2 4 B AR B2 I,
(3):92 -96. 2006,35(1) :73 - 76.

[ 8] TAMEHIRO N,OKAMOTO-HOSOYA Y, OKAMO- [20] skilEdE, £, DBZE 5 HP RGN &R,
TO S, et al. Bacteriolysin,a novel phospholipid antibi- FHRE M EAE AT T]. b EF
otic produced by Bacillus subtilis 168[ J]. Antimicro- e 2010,37(1) .5 -9.
bial Agents Chemotherapy,2002,46(2) ;315 —320. [21] BREE, B9, AKHE, % MiE T LI A B

[ 9] FOLDES T,BANHEGYI I,HERPAI Z,et al. Isolation SO XS i 3 B R ZEE R NS f Y5
of Bacillus strains from the rhizosphere of cereals and [J]. P E%E & ,2012,34(6) ;10 —15.
in vitro screening for antagonism against phytopatho- [22] TOUCHETTE K J,CARROLL J A, ALLEE G L,et
genic, food-borne pathogenic and spoilage micro-or- al. Effect of spray-dried plasma and lipopolysaccharide
ganisms[ J]. Journal of Applied Microbiology , 2000, exposure on weaned Pigs: [ . Effects on the immune
89(5) :840 —841. axis of weaned Pigs[ J]. Journal of Animal Science,

[10] WICHITRA L, SUPHAKUL P, SIVANUN 8. Purifi- 2002,80(2) :494 —501.
cation, characterization and synergistic activity of -1, [23] LETELLIER A, MESSIER S, LESSAND L. Assess-
3-glucanase and antibiotic extract from an antagonistic ment of various treatments to reduce carriage of Sal-
Bacillus subtilis NSRS 89-24 against rice blast and monella in swine[ J]. Canadian Journal of Veterinary
sheath blight[ J]. Enzyme and Microbial Technology, Research,2000,64 (1) ;27 —-31.

2006,38(7) :990 —997. [24] 528, ZRAEM, AOEZE, 55, H M VS I A 28 #6004 1

[11] WANG S L,WANG I L, WANG C H, et al. Produc- SHEGE R SESEWREm ] PEEE,
tion of antifungal compounds from chitin by Bacillus 2012,34(4) .18 —20.
subtilis[ J]. Enzyme and Microbial Technology ,2002 , [25] Z=R0E, BEfE R, X ERZE. & A Je X4k S 7 18 40
31(3) :321 —328. AR [T ], e E 4R A, 2008 ,44 (1) 153 —

[12] MENG M,SUN W Q,GEELHAAR L A, et al. Deni- 54.
tration of glycerol trinitrate by resting cells and cell ex- [26] HARESIGN W ,SWAN H,LEWIS D. The nutrition of
tracts of Bacillus thuringiensis cereus and Enterobact- the rabbits [ C ] //Nutrition and the climatic environ-
er agglomerans[ J]. Applied and Environmental Mi- ment. London ; CABI Publishing,1977.93 —111.
crobiology ,1995,61(7) :2548 —2553. [27]  A-BPAR, R HG R, sk 4 2. (R 5 5 IR 15 i S A 1R

[13] NRC. Nutrient requirements of rabbits[ S ]. Washing- B IEHHEBUE[T]. LR\ KF,1996,27
ton,D. C. ;National Academy of Sciences,1977:30. (3):284 —286.

[14] SUN X, MCELROY A, WEBB K E, Jr. Boriler per- [28] GUO X H,LID F,LU W Q,et al. Screening of Bacil-
formance and intestinal alterations when fed drug-free lus strains as potential probiotics and subsequent con-
diets[ J]. Poultry Science,2005,84(8) ;1294 —1302. firmation of the in vivo effectiveness of Bacillus subti-

[15] #FZ3, 80UF. MAEYFLmBE (M) Jbx.dt lis MAI39 in pigs[ J]. Antonie Leonwenhoel ,2006 ,90
R A, 1999. (2):139 — 146.

(16] hseTt, TRSE. R b il & s sk [T ] [29] 4. BEREZF SR R 0] A BIF ) B HE A I L S A
BRIEPE 7 ,1996,24(2) :107. H g BCR ST [ D . A0 267 18 3C. 2822t

[17] WANG Y,CHOJ H,CHEN Y J,et al. The effect of gl K24 ,2007.
probiotic Bio-Plus 2B® on growth performance, dry [30] % BE B, MR IE #L, 4 18 8¢, %. ] ] ERIC-PCR #I
matter and nitrogen digestibility and slurry noxious gas PCR-DGGE $5 A 43 #7 M IR Ak B2 28 F 4 5 1A X8 i 3B
emission in growing pigs [ J ]. Livestock Science, WEM ZEEELT]. 3 W& 3R %, 2010,22(4) :
2009,120(1/2) ;35 —42. 985 —991.

[18] PADIHA M T S,LICOIS D,GIDENNE T, et al. Rela- [31] AR, BAI K, ZH, & RS 528 A0 1 X A A=

tionships between microflora and caecal fermentation

KpEfE KT A A e g D RER S [T ). P &



14

(K 256 525 20 AT R R0 0T P Sl A 7 R S 8 DT RE FA) R ) 151

[32]

Wk ,2010,46(3) .22 —25.

DUCLE J H, HONG H A, BARBOSA T M, et al.
Characterization of Bacillus probiotics available for
human use[ J]. Applied and Environment Microbiolo-
2y ,2004,70(4) .61 —71.

W 2, A B, X A, 4 ARG IR 45 2 RS SR
B R O R BT R S  BR A R X R 1 3 A
ALY ). BB E AR ,2005,36 (4) 1352 —356.
TR, A, R A, A B AR R g e K
J« HPA %l 5-HT BEARMIAYma [ T]. s & Jr =4k,
2009,21(6) :945 —952.

TRESC, TS5 AL, S5 GPRE b 5 0k 5 2 S AT
B0 B AR PR RE S BT LT RE R E R [T ]
hYE FE 244 ,2011,23(5) :881 —886.

ROUND J L,MAZMANIAN S K. The gut microbiota

shapes intestinal immune responses during health and

[37]

disease [ J]. Nature Reviews Immunology, 2009, 9
(5):313 —323.

YASUI H, NAGAOKA N, HAYAKAWA K. Aug-
mentation of anti-influenza virus hemagglutinin anti-
body production by Peyer’ s with
Bifidobacterium breve VIT4064 [ J]. Clinical and Di-
agnostic Laboratory Immunology, 1994 ,1(2) :244 —
246.

VINDEROLA G,MATAR C,PERDIGON G. Role of

intestinal epithelial cells in immune effects mediated

patch cells

by gram-positive probiotic bacteria: involvement to
toll-like receptors[ J |. Clinical and Vaccine Immunol-
0gy,2005,12(9) ;1075 —1084.

PR, R, SRR, A R B2 ST TR XA A /)
[ Ry B8R R S K TLR B HISZ W [T ] & O =
4% ,2011,42(4) :562 —566.



152 I/ = S S R 26 4

A Composite Bacillus Preparation: Effects on Intestinal Development and
Immune Function of Meat Rabbits

REN Yongjun LEI Min KUANG Liangde LI Congyan ZHENG Jie ZHANG Cuixia YANG Chao
LI Qin ZHANG Xiangyu XIE Xiaohong GUO Zhigiang "
( Sichuan Animal Science Academy, Chengdu 610066, China)

Abstract: This study was conducted to investigate the effects of composite bacillus preparation (CBP) on in-
testinal development and immune function of meat rabbits. A total of 160 New Zealand meat rabbits aged 35
days were randomly assigned into five groups with 4 replicates in each group and 8 rabbits per replicate ( half
male and half female). Rabbits in control group were fed a basal diet, those in antibiotics group were fed the
basal diet supplemented with 400 mg/kg enramycin (4% ) , while those in test groups 1, 2 and 3 were fed the
basal diet supplemented with CBP at 200, 300 and 400 mg/kg, respectively. The CBP was consist of 50% B.
subtilis and 50% B. licheniformis, and total live bacterial number of it was =1.5 x 10" CFU/g. The test las-
ted for 8 weeks. The results showed as follows; intestinal content pH in test groups 1, 2 and 3 were decreased,
and whole intestinal content pH was significantly decrease in test group 3 (P <0.05); villus height/crypt
depth in test groups 2 and 3 was significantly increased (P <0.05) ; the number of E. coli and total aerobic
bacteria in cecum in test groups 1, 2 and 3 was significantly decreased, while that of lactobacilli, bifidobacte-
ria and total anaerobic bacteria was significantly increased ( P <0.05) ; serum immunoglobulin M, comple-
ments 3 and 4 contents in test groups 2 and 3 were significantly increased ( P <0.05) , meanwhile, intestinal
mucosal secreted immunoglobulin A content in test groups 1, 2 and 3 was significantly increased (P <0.05).
It is concluded that supplementation of CBP can promote intestinal development, stimulate the proliferation of
beneficial bacteria and inhibit the harmful ones in the cecum, as well as improve immune function. It is sug-
gested that the optimal supplemental level in meat rabbit’ s diet is 300 to 400 mg/kg. [ Chinese Journal of Ani-
mal Nutrition, 2014, 26 (1) :144-152 ]
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