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Effect of zinc bacitracin on cecum microflora and immune
function of weaned Rex rabbits

ZOU Fu-qin'", WEN Bin*", SUN Hao', ZHOU Yi', ZENG Dong', NI Xue-qin",
WANG Ping”, YANG Ming-yue'
(1. Animal Micro-Ecology Institute, College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China;
2. Sichuan Academy of Grassland Science, Chengdu 611430, China)

Abstract: This experiment was conducted to evaluate the effects of zinc bacitracin on weaned Rex rabbit cecum microflora
and immune function. A total of 40 Rex rabbits weaned at 28 days of age were randomly allotted into two groups included
experimental group was fed with basal diet supplemented with zinc bacitracin 40 mg/kg and control group was fed with basal diet
without any antibiotics. The cecum microflora, mRNA expressions of TLR2 and TLR4, and peripheral blood cytokines in weaned
Rex rabbit were detected by PCR-DGGE real-time PCR and ELISA, respectively. PCR-DGGE results showed that compared with
control group, richness and evenness and microflora diversity were not significantly changed in experimental group (p>0.05).
Real-time PCR detection results showed that the Clostridium (cluster XIVa) in experimental group was greatly decreased (p<0.05).
In terms of immune function, the cytokine concentrations in peripheral blood, such as IL-1, IL-2, IL-4 and TNF-a were increased
significant in experimental group (p<0.05). The relative mRNA expression levels of TLR2 and TLR4 were up-regulated trends in
the experimental group. These results indicated that use of zinc bacitracin as a feed additive to weaned Rex rabbit might enhance
immune abilities and have no significant effects on cecum microbial community structure.
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[15] GAPDH 1.8 Quantity One (version 4.6.2;
qPCR Bio-Rad) PCR-DGGE SPSS19.0
TLR2 TLR4 mRNA o One-way Anova
=280, p<0.05 o
1
Table 1  Specific primers of bacterial
(53" (C)
(Bacterial species) Primer sequence(5'-3") TM(C) Reference
(200 bp) F-CGGCAACGAGCGCAACCC 60 [8]
Total bacteria R-CCATTGTAGCACGTGTGTAGCC
1V (230 bp) F-GCACAAGCAGTGGAGT 60 [9]
Clostridium cluster IV R-CTTCCTCCGTTTTGTCAA
XIVa (440 bp) F-AAATGACGGTACCTGACTAA 60 [10]
Clostridium cluster XIVa R-CTTTGAGTTTCATTCTTGCGAA
(140 bp) F-GGTGTCGGCTTAAGTGCCAT 68 [11]
Bacteroides-Prevotella-Porphyromonas R-CGGAYGTAAGGGCCGTGC
(230 bp) F-CATTGACGTTACCCGCAGAAGAAGC 52 [12]
Enterobacteriaceae family R-CTCTACGAGACTCAAGCTTGC
(144 bp) F-CCCTTATTGTTAGTTGCCATCATT 52 [11]
Enterococcus spp. R-ACTCGTTGTACTTCCCATTGT
(485 bp) F-AGAGTTTGATCCTGGCTCAG 60 [13-14]
Streptococcus spp. R-GTTAGCCGTCCCTTTCTGG
2 1-1
1-2
2.1 PCR-DGGE 28 d "
2-1
2-2
DNA 16S rDNA V3 PCR
23
PCR—DGGE o 0.70 073 076 0.79 082
Coefficient
49 46 N
1-1. 1-2. 1-3 3
3.90. 0.94. 49.33 3.82. 22,22, 23 3 .
0.92. 45.67 (p>0.05) ( 1) Note: In figure, the 1-1, 1-2 and 1-3 represent three samples
o ' ' ° in control group; the 2-1, 2-2 and 2-3 represent three samples
PCR-DGGE in experimental group.
1 PCR-DGGE
74 % Fig. I PCR-DGGE profile and cluster analysis of
the rex rabbits cecum contents
( Do .
2.2 gPCR gPCR . . .
N JA%N 0.59. 29.10 N
XIVa. N N N 0.39. 31.52,
(p>0.05). ELISA
(p>0.05) XIVa
(p<0.05) v IL-1. IL-2. IL-4. TNF-a
(p<0.05) IL-6. IL-10. IL-12. IFN-y
(p>0.05) ( 2). (p>0.05) ( 3).
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2 qPCR Log copies/g)
Table 2 qPCR detection of the experimental group and control group (Unit: Log copies/g)
v XIVa
Bacterial Total (Clostridium (Clostridium ~ Bacteroides-Prevotella- Enterobacteriaceae  Enterococcus Streptococcus
species bacteria cluster IV) cluster XIVa) Porphyromonas family spp. spp.
(n=5) 11.46+0.027 10.77+0.051 10.33+0.057 10.19+0.083 9.94+0.034 7.96+0.093 7.85+0.088
(n=5) 11.39+0.053 10.93+0.053 10.60+0.049 10.10+0.131 10.09+0.132 7.91+0.063 7.82+0.046
* (p<0.05).
Note: *Mean the significant difference compared with control group (p<0.05).
3 3
Table 3  Effect of zinc bacitracin on the rex rabbits
peripheral blood cytokines
Cytokines Experimental group Control group
IL-1 87.765+6.786" 52.815+7.662
1L-2 14.172+0.382" 10.162+0.055
1IL-4 25.134+1.110° 11.502+2.910
IL-6 132.063+27.176 78.333+13.126
IL-10 63.477+5.327 52.815+4.376 ©
1L-12 49.679+1.554 44.041+3.782
IFN-y 65.016+4.017 64.838+5.633 (6]
TNF-a 68.756+2.566" 45.966+5.491 ©
** (p<0.01).
Note: **Mean the significant extremely difference compared R
with control group (p<0.01).
o
2.4 ¢gPCR TLR2  TLR4 mRNA
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N TLR2 TLR4 mRNA
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Note: A showed TLR2 mRNA relative expression level;
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Fig. 2 Effect of zinc bacitracin on TLR2 and TLR4 mRNA TLR2 TLR4 mRNA

expression in the rex rabbits
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