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Abstract: This study was conducted to investigate the effects of composite bacillus preparation (CBP) on bR R

intestinal development and immune function of meat rabbits. A total of 160 New Zealand meat rabbits aged 35 days b 25 MG
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 b R
supplemented with 400 mg/kg enramycin (4%), while those in test groups 1, 2 and 3 were fed the basal diet b KERE
supplemented with CBP at 200, 300 and 400 mg/kg, respectively. The CBP was consist of 50% B. subtilis and 50% v
B. licheniformis, and total live bacterial number of it was =1.5X 1010 CFU/g. The test lasted for 8 weeks. The
results showed as follows: intestinal content pH in test groups 1, 2 and 3 were decreased, and whole intestinal A
content pH was significantly decrease in test group 3 (P<0.05); villus height/crypt depth in test groups 2 and 3 was } EISHER
significantly increased (P<0.05); the number of E. coli and total aerobic bacteria in cecum in test groups 1, 2 and 3 y R
was significantly decreased, while that of lactobacilli, bifidobacteria and total anaerobic bacteria was significantly
increased (P<0.05); serum immunoglobulin M, complements 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 suggested that the optimal supplemental level in meat rabbit's diet is 300 to 400
mg/kg.

b B

Keywords: composite bacillus preparation, meat rabbit, intestinal development, immune
function

WA H 39 2013-08-21;
Few:



ER R ARMER (CARS-44-B-4) ; AuithEirl Clk) BHFEI (201303143) 5 MUK RIS L B B AR 7T S5 4E o
W (2012NZ0005) ; R ARALEREEH (SASA2009YZ005)

TR SRR

SIRAASC:
FERZE, TR, JB RS | A SEAAT BRI P S Bl ok 75 R s ThRE (KIS [3]. e 37544, 2014,V26(1): 144-152

REN Yongjun, LEI Min, KUANG Liangde etc . A Composite Bacillus Preparation: Effects on Intestinal Development and Immune Function of Mea
Rabbits[J]. Chinese Journal of Animal Nutrition, 2014,V26(1): 144-152.
R A

http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2014.01.019 5% http://118.145.16.228/Jweb_dwyy/CN/Y2014/V26/11/

[1] WITTE W.Medical consequences of antibiotic use in agriculture[J].Science, 1998, 279:996-997.

[2] MELLON M, BENBROOK C, BENBROOK K.Hogging it:estimates of antimicrobial abuse in livestock[M].Cambridge:Union of Concerned Scienti:
UCS Publications, 2001:192-230.

[31 A0Alak. ek & oyl 2 & 5EH[3]. T B3k, 2010, 27(4):11-12.
[4]1 (TR, MY, RETC. PR IR EREE 2w (W 5k e [3]. 4k Tk, 2005, 26(20):5-10.

[5] MELLON M, BENBROOK C, BENBROOK K.Hogging it:estimates of antimicrobial abuse in livestock[M].Washington, D.C.:Union of Concerned
Scientists Publications, 2001:7-9.

[6] BALTER M.Scientific cross-claims fly in continuing beef war[J].Science, 1999, 284:1453-1455.

[71  BELoR, Sk, A = JUT BT 2 AR IR (0 0 1 S e R 0 [J]. Bl %4, 2001, 17(3):92-96.

[8] WANG S L, WANG I L, WANG C H, et al.Production of antifungal compounds from chitin by Bacillus subtilis[J].Enzyme and Microbial Techn
2002, 31(3):321-328, cros™!

[91 MENG M, SUN W Q, GEELHAAR L A, et al.Denitration of glycerol trinitrate by resting cells and cell extracts of Bacillus thuringiensis cereus
Enterobacter agglomerans[J].Applied and Environmental Microbiology, 1995, 61(7):2548-2553.

[10] SUN X, MCELROY A, WEBB K E, Jr.Boriler performance and intestinal alterations when fed drug-free diets[J].Poultry Science, 2005, 84
(8):1294-1302.

[11] BRA7EZE, W5 SR S EORE IM] . Ao s B R A, 1999.
[12] Bhsid, TRBE. g Lhyhikle e e ak & A [J] . BRI B 2%, 1996, 24(2):107.

[13] WANG Y, CHOJ H, CHEN Y J, et al.The effect of probiotic Bio-Plus 2B® on growth performance, dry matter and nitrogen digestibility and :
noxious gas emission in growing pigs[J].Livestock Science, 2009, 120(1/2):35-42.

[14] 2555, whoc, 3ehte, S 2R AFUAT RSO Mgy il o (4 Ml SURR T . R IAFT BRI S P HR T R 5 1 AR AL R SR [ AR AR AROR 22 224 - AL AR B2 AR, 2006, 35(1;
76.

[15] ki, e, DEZE, S5 HRRA ISR 2E AT s R AR W AE R B I i [3]. [ & s B2, 2010, 37(1):5-9.
[16] MREE, AU, R, S5 A 2RI 1A A LR B ORI SR XSl TR S RN, SE R[] FE R &, 2012, 34(6):10-15.

[17] TOUCHETTE K J, CARROLL J A, ALLEE G L, et al.Effect of spray-dried plasma and lipopolysaccharide exposure on weaned Pigs: | .Effects
immune axis of weaned Pigs[J].Journal of Animal Science, 2002, 80(2):494-501.

[18] LETELLIER A, MESSIER S, LESSAND L.Assessment of various treatments to reduce carriage of Salmonella in swine[J].Canadian Journal of
Veterinary Research, 2000, 64(1):27-31.

[19] =37, Zsmty, BIEA, 5. HHASINHLAR 2F FAT oo B0 il i i S TS S M [J]. T E X &, 2012, 34(4):18-20.

[20] “=WMs, BRAmaL, IR & A o 4IRS i A ZUB A S g m [J]. v [ 4 B2 26k, 2008, 44(1):53-54.

[21] HARESIGN W, SWAN H, LEWIS D.The nutrition of the rabbits[C]//Nutrition and the climatic environment.London:CABI Publishing, 1977:93
[22] B, Ko R, SR AR5 IS AN R BOE R BT S [I]. AR R 2224, 1996, 27(3):284-286.

[23] “Ea. W RF 2E A B 550 0 o) B ECAE T L S A vl () B AR W [D] L 22 18 30 Je 22 b el K3, 2007.

[24] #EERL, BRIEAL, Hifefg, 55 FIHERIC-PCRHNIPCR-DGGEFA /T Al B 28 fAT iR PI XS I JE T B (¥ 2 FEIE[J]. 3h B 7774, 2010, 22(4):985-991.

[25] AARWE, BHIE, 24, S5 AR B0 PO ALKk 8 R R AR S5 Th e s [J].h & 47, 2010, 46(3):22-25.

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

[27] B EZE, MR, X4, & AR 24 255 0% 2% B Fe 30U R i R e e 3k g A AT & S 3 AR [3]. & B = 244k, 2005, 36(4):352-356.
[28] #EHE, 104K, AR, SIS kK A HPARIS- HT G841 132 [J] . 38 97244k, 2009, 21(6):945-952.
[29] PhIEs, T35, BAL, 25 AR as AN B 2R AAT o S Aa AR KPR BE . S RIPTAE L SO RS I S [I]. 38 37243, 2011, 23(5):881-886.

[30] YASUI H, NAGAOKA N, HAYAKAWA K.Augmentation of anti-influenza virus hemagglutinin antibody production by Peyer's patch cells with
Bifidobacterium breve VIT4064[J].Clinical and Diagnostic Laboratory Immunology, 1994, 1(2):244-246.



[31] F=#E, X%, ki, 5 AR BTN R R G K TLRFIEE W [J]. & AU B 254k, 2011, 42(4):562-566.

[1] PNELIE, Mrdte ], EAGER, K94, 5KIF5F, MOt RS e MRS B W A 57 AL B L S AT I [9]. shrE 7Rak, 2014,26(1): 54-62
PRE, LA, FEME, SR, ROUK, BT, SRS, FRIDET. AN IR 58 ROBE R L 5% 77 0T W 7 A5 % A1 J ik £ 0 i rP A2 2R DU SR R A D S R [3]. B0

2] %, 2014,26(1): 184-189



