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Effects of BS22, a kind of lactobacillus plantarum, on the adsorption

of aflatoxin B; and intestinal flora in broiler chicken

Zhang Yan'?, Zeng Dong'*, Ni Xueqin'?*, Wang Jian', Zeng Yan'?, Jian Ping'?

(1.Animal Microecology Institute, College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130,
China; 2. Key Laboratory of Animal Disease and Human Health of Sichuan Province, Chengdu 611130, China)

Abstract: In order to investigate the detoxification of Lactobacillus plantarum BS22 on aflatoxin and its influence on gut

microflora of broilers chicken, various amount of BS22 addition test with and without feeding were arranged. Test of 10°,
107, 10® CF U/g amount of BS22 were added into the feedstuff with 50 pg of B, (AFB;), and the AFB; content was
measured after day 0, 15 and 30 day. The results showed that AFB ;| content in feeding group was significantly decreased

after BS22 addition. While, it increased with the storage time of feedstuff at the same amount of addition. The test for

feeding broilers, last for 28 days, was set into three groups, they were group I, basal diet (control group); group II, basal
diet plus 50 pg/kg AFB;; group III, basal diet plus 50 pg/kg AFB, and Lactobacillus plantarum BS22 (1.0x10° CFU/g

feed). Structure of bacterial communities and contents in glandular stomach, duodenum, jejunum, ileum, cecum and
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mucosa were compared using PCR-DGGE approach at the fourth week. The results showed that Shannon-Wiener index

(H'), Evenness (Ey) and Richness (S) in group III were higher than that in group II and group I for those contents in all

gastrointestinal except for in ileum. Clustering diagram showed that group II and group I clustered together, group III,

however, was separated in gastrointestinal except for in glandular stomach and in cecum. For those in mucosa, the

Shannon—Wiener index (H') and Evenness (£y) in group II were higher than that in group III and group I in mucosa

except for in jejunum and cecum. The Shannon—Wiener index (H') in group III and group I were the same or similar.

Cluster analysis showed that group III and group I clustered together, while group II was separated in mucosa except for

in ileum and cecum. In general, aflatoxin B, took little effect on the flora in intestinal contents, but had greater impact on

mucosal flora. Lactobacillus plantarum BS22 could adjust the imbalance of mucosal flora caused by aflatoxin B;.

Keywords: Lactobacillus plantarum; aflatoxin By; intestinal flora; Polymerase chain reaction-denaturing gradient gel

electrophoresis(PCR-DGGE); diversity; broilers
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Table 1 Composition of basal diets and nutrient levels

/%

®

51.64 (ME MlJ/kg) 14.16
39.60 (CP %) 21.17
4.30 (Met %) 0.49
DL- 0.20 (Ca %) 1.07
1.85 (AP %) 0.71
1.30
0.40
v 0.03
0.18
050
100.00
A 40 000 IU Ds
10 000 TU E 251U K;55 mg B2 mg
B, 16 mg Bs 6 mg B, 0.03 mg 35mg D-
25 mg 0.5 mg 05mg @
100 mg 25 mg 120 mg 70 mg 0.8 mg 1 mg
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Table 2 Experimental design of BS22 addition in feedstuff

A lkg
B lkg +50 ug AFB,
C lkg +50 pg AFB, + 10°CFU/g BS22
D lkg +50 pg AFB, + 10" CFU /g BS22
E lkg +50 pg AFB, + 10° CFU /g BS22
0 15 30 1
20 g -20 C
(ELISA)
AFB,
AFB;
ELISA
1.3 AXGREFIRE
1 120
3 4 10 3
(P>0.05)
28d I ( ) 11
50 ng/kg AFB; 111 1 kg
50 pg AFB, 0.1% BS22
(1x10°CFU/g) 2
24 h
1.4 HWEESILIASY. FIRXERIEH AFB,
2
28
5 (
)
5 2 mL
5 200 pL
2 mL -80 C
1.2 ABF,
[7] DNA

DNA

1.5 EFE2HE DNA 16S rDNA V3 [X i 1

[8] 16SIRNA  V;
(339~539 bp) 5-CGCCCGGGG
CGCGCCCCGGGCGGGGCGGGGGCACGGGGGG
ACTCCTACGGGAGGCAGCAGT-3'

5-GTAT TACCGCGGCTGCTGGCAC-3' PCR

(25 uL) (10 pmol/uL) 1.0 uL
2xTaq Master Mix 12.5 pL DNA( )1.0 2.0
ns 25 ulL PCR

94 C 4min 94 °C 30s
58 C 30s 72°C 2min 30
72 C 0min  1.0% PCR
1.6 PCR-DGGE 7
PCR-DGGE 9]
35% 65%(100% 7 mol/L
40% )

IXTAE 100V 60 C 14 16h

1.7  EIRREM RS RIS I e AN

DGGE
100 pL 0.1%Triton X-100
4 C 1 uL 1.5
16S rDNA V3
DGGE
DGGE
ims DNA 1.5
V; GC PCR
pMDI19-T
PCR
DH5a
1 3
( ) Chromas 2
GenBank
1.8 o
DGGE 1
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Table 3 The content of AFB; in feedstuff
AFB, &% /(ngkg™)
0d 15d 304d 1T
A (0.004+0.01)e  (0.006+0.01)¢  (0.008+0.01)e 11 ( 4 1-a
B (49.17+0.09)a  (49.64£0.04)a  (50.14+0.01)a b I )
C (27.34£0.01)b  (27.45£0.03)b  (27.55+0.02)b I I a)
D (24.34+0.02)c  (24.69£0.02)c  (25.82+0.05)c
87% 66% I a
E (20.83+0.02)d  (22.55+0.04)d  (24.52+0.06)c
) 79% 55%
(P<0.05)
pm— | SR T
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Fig.1 PCR-DGGE profiles and clustering results

of 16S rDNA in V3 region from microbiota in gut content
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Table 4 Shannon-Wiener index (H"), evenness (Ey) and richness (S) of microbiota in gut contents

AN- 1 2.83 0.72 17 DN- [ 2.56 0.65 13
AN-1I 2.83 0.72 17 DN-1I 2.64 0.67 14
AN-IIT 3.00 0.76 20 DN-III 2.71 0.69 15
BN- 1 3.26 0.83 26 EN-1 2.94 0.75 19
BN-1I 3.22 0.82 25 EN-II 3.04 0.77 21
BN-IIT 3.30 0.84 27 EN-III 2.94 0.75 19
CN-1 2.89 0.74 18 FN-1 3.53 0.90 34
CN-1I 2.89 0.74 18 FN-1I 3.53 0.90 34
CN-IIT 3.00 0.76 20 FN-III 3.56 0.90 35
N A B C D E F I 1 I 1T 1
2.4 MAMHLEFEME 16S rDNA V3 XERK DGGE
F& B PCR-DGGE Ei%Hn % #1547 2-a b I
168 tDNA V3 @) 1 1
0 0
PCR-DGGE 2 94% 62%
(V)
1l I 11 92%
0
M m 1 63%
(5 2a b
061 065 070 075 080 085 090 1.00

A B C D E F M [ 1 I II il
B2 HUEFRMAE16S rDNA VX EE F B BIPCR-DGGEREIIE IR L4 R
Fig.2 PCR-DGGE profiles and clustering results of 16S rDNA in V3 region from microbiota in gut mucosa
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Table 5 Shannon-Wiener index (H"), Evenness (Ey) and Richness (S) of microbiota in gut mucosa
AM- | 2.83 0.75 17 DM- I 2.77 0.73 16
AM-11 2.94 0.78 19 DM-II 2.71 0.72 15
AM-III 2.94 0.78 19 DM-III 2.77 0.73 16
BM- [ 3.04 0.80 21 EM- [ 3.04 0.81 21
BM-1I 3.30 0.87 27 EM-1I 3.09 0.82 22
BM-III 3.18 0.84 24 EM-III 3.00 0.79 20
CM-1 2.94 0.78 19 FM- 1 3.47 0.92 32
CM-1I 3.14 0.83 23 FM-1I 343 0.91 31
CM-III 2.83 0.75 17 FM-III 3.40 0.90 30
A B C D E F M I 1 I II I
25 HUESEHUNEMRFBEG IR (Lacobacillus helveticus) 1 7
ERF O
DGGE 19 10 11 I
11 8 ( 1 2
) GenBank (Uncultured Faecalibacterium sp.) 12 14
( 6 7 15 I 12
(Lactobacillus (Clostridium sp.) 14
crispatus) (Lactobacillus salivarius) (Uncultured Lachnospiraceae bacterium) 17
(Lactobacillus acidophilus) 19 1
(Acinetobacter sp.) (Bacteroidetes

(Streptococcus  pasteurianus)

(Lactobacillus  amylovorus) bacterium)
6 DGGERMFHIFFRIEFHERFRFIIMBLASTH
Table 6 BLAST analysis of genomic sequences in common bands and special bands in DGGE
/bp GenBank ( ) 1%
1 151 Uncultured bacterium (JF260833.1) 99
2 156 Lactobacillus crispatus (KF684066.1) 100
3 156 Lactobacillus salivarius (KF588360.1) 97
4 157 Actinobacterium SL—11 (KC817538.1) 99
5 156 Lactobacillus acidophilus (KF548315.1) 100
6 156 Lactobacillus amylovorus strain FQ103 (KF418830.1) 100
7 151 Uncultured Bacteroidetes bacterium clone C-5—1 (KF827076.1) 97
8 151 Flavobacterium sp. $146.08.SCU.W.GilLN (JX287651.1) 99
9 157 Streptococcus pasteurianus strain (KF767899.1) 99
10 131 Uncultured Faecalibacterium sp. (KF508452.1) 98
11 151 Uncultured organism clone ELU0116-T290-S-NI_000056 (HQ789275.1) 100
12 134 Clostridium sp. AUH-JLC235 (GU128175.1) 100
13 134 Uncultured Clostridiales bacterium gene (AB702856.1) 97
14 131 Uncultured Lachnospiraceae bacterium(KF505051.1) 100
15 131 Uncultured bacterium clone E416QYJ01FDJ2R(HQ295900.1) 100
16 156 Lactobacillus helveticus strain M3—1 (AM117137.1) 99
17 157 Acinetobacter sp. NM—18 (JQ765576.1) 99
18 157 Uncultured Acinetobacter sp. clone DVBSD J362 (KF463964.1) 100
19 151 Bacteroidetes bacterium zo31 (AF531002.1) 97
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