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Effect of antibiotics or high-fat diet on diversity of intestinal
Lactobacillus spp. in rat
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Abstract: [Objective] This study aimed to investigate the diversity of intestinal Lactobacillus in
normal diet rats (NDR), high-fat diet rats (HFDR) and antibiotic diet rats (ADR). [Methods]
Culture-dependent and culture-independent methods (16S rRNA gene sequencing, DGGE and
g-PCR) were applied to isolation, identification and diversity analysis of intestinal Lactobacillus in
above three groups. [Results] According to the 16S rRNA gene sequencing analysis, L. johnsonii,
L. murinus, L. acidophilus, L. reuteri, L. plantarum, L. intestinals, L. animalis and L. vaginalis
were isolated from the intestinal of NDR. Whereas L. animalis were not able to find in HFDR,
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L. intestinals and L. vaginalis were not isolated from ADR. The DGGE results showed that there
was an obvious contrast in the composition of intestinal Lactobacillus among 3 groups, and a high
similarity in the same group as well. Comparing the richness of Lactobacillus in three groups, ADR
was the lowest one. Moreover, the intestinal Lactobacillus of NDR owed the highest diversity than
the others. The q-PCR data indicated that the population of Lactobacillus in NDR was higher than
that in other two groups, there was a significantly different (P<0.01) among three groups.
[Conclusion] The diversity of the intestinal Lactobacillus can be reduced with the interference of
high-fat diet or antibiotic.

Keywords: Intestinal Lactobacillus, Diversity, Isolation and identification, DGGE, q-PCR
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QIAamp DNA Stool Mini Kit (QIAGEN) SYBR®
Premix Ex Tag™II PCR TaKaRa
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) SDS-CTAB
(1] DNA
DNA 100 mg/L PCR

AD27F  ADI1495R 16S
rRNA PCR PCR 50 uL 5uL
10x Easy Taq buffer 4 uL ANTPs 1.5 pL

(10 pmol/uL) 1.5 uL 0.5 pL Easy Taq
(5 U/uL) 36 pL ddH,0 94 °C 5 min
94°Clmin 58°C1lmin 72°C2min 30
72 °C 10 min PCR

3) DNAStar

16S rRNA NCBI
BLAST (http://www.ncbi.nlm.nih.gov/blast/)

123 ZHMFHEEHR PCR-DGGE: (1)

DNA QIAamp DNA Stool Mini Kit
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2 PCR 1.2.3(1)
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PCR 8%
35%—55%
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[16]

&1 PCR#35|4
Table 1 Primers used for PCR

Primers Oligonucleotide sequences (5'—3') Product sizes (bp) References
AD27F GCAGAGTTCTCGGAGTCACGAAGAGTTTGATCCTGGCTCA )
ADI495R AGCGGATCACTTCACACAGGACTACGGCTACCTTGTTACG 1340 This study
Lacl AGCAGTAGGGAATCTTCCA
Lo (T GCCGCCCGGGGCGCGCCCCGGGCGGCCCGGGGGCACCGGGG 380 [13]

G-ATTYCACCGCTACACATG
LacF AGCAGTAGGGAATCTTCCA
LacR CACCGCTACACATGGAG % [14]
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Table 2 Species and amounts of Lactobacillus isolated from three groups

Treatment L. johnsonii L. murinus L. acidophilus L. reuteri L. plantarum L. intestinals L. animalis L. vaginalis
Normal 18 7 6 4 3 3 1 1
High-fat 9 3 2 3 1 2 - 1

Antibiotic 6 2 2 2 2 = 1 =

Note: —: The strain was not isolated.
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Figure 1 DGGE profile and clustering dendrogram
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Table 3 Sequencing results of DGGE bands

Selected band Closest relative Similarity (%) Size (bp) Accession number
a L. johnsonii 98 292 KF478832.1
b L. murinus 98 295 KC878286.1
c Uncultured Lactobacillus 99 291 IN692552.1
d L. reuteri 100 298 CP006603.1
S L. acidophilus 99 293 HG518159.1
f L. intestinals 98 293 FR683097.1
g Uncultured Lactobacillus 99 296 EF587940.1
h Uncultured Lactobacillus 99 293 EF597115.1
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x4 FTREEXRFEZFER Shannon-Wiener #5#F0 Sampson 5%

Table 4 Shannon-Wiener and Sampson index of intestinal Lactobacillus from different groups

Normal Shannon Simpson ! Antibiotic Shannon Simpson ! High-fat Shannon Simpson
1 1.94 0.86 ! 6 1.60 0.80 i 11 2.28 0.90
2 2.17 0.88 ! 7 2.08 0.87 | 12 2.19 0.89
3 2.19 0.89 ! 8 2.19 089 13 2.30 0.90
4 2.37 091 ! 9 1.94 086 ! 14 1.93 0.85
5 2.28 0.90 10 2.05 0.87 ; 15 1.59 0.79

Average 2.19 0.89 Average 1.97 0.86 i Average 2.06 0.87

107
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Figure 2 Standard curve and results of g-PCR of Lactobacillus from three groups
Note: Asterisks indicate the statistical significance. **: P<0.01.
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