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In vitro Adherence Properties of Bifidobacterium Strains and
Their Antagonistic Activity Against Enteropathogens
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Abstract: Twenty bifidobacterial strains were tested for adherence ability with cellular model systems in vi-
tro. Strain A03 and 106 showed high adherence to the epithelial cells. The inhibitory effects of Strain A03
and 106 on enteropathogen Staphylococcus aureus and Escherichia coli were demonstrated by simultaneous
incubation and antimicrobial testing. These antibacterial activities were mainly induced by organic acids
produced by bifidobacteria. The release of LDH of Caco-2 cells which were differently treated with bifido-
bacteria and enteropathogen, suggested that the adherence of bifidobacteria were essentially different with
those of enteropathogen, and the adhesion of strain A0O3 and 106 could prevent the harmful effect of S.
aureus and E. coli on Caco-2 cells.

Keywords: Bifidobacteria, Adherence, Enteropathogens, Antagonistic activity

EEWMAE: 863 (No. 2008AA10Z324); (No. 5072025);<* 77 (No. 2006BAD04A06)

ERAEE: Tel: 86-10-62737664; b<: lipinglan420@126.com © hERFRHENFRTMTRKSHESD hteo://Journals. in. ac.cn
Yrf5 B #A: 2008-10-10; #%5 HH#A: 2009-01-19



717

¢ ),
, (Forma scientific), TGL-16C (
), pHS-25 (
, ), 722S (
: ) ( )
1.2 R¥EAHZE
1.2.1  TUBAF B # B 1 B9 € :

, , HidalgoJ
, 1.2.2 #HFIAE: 24 h
: 108 CFU/mL, 0.4 mL
, 10 mL, pH 7.0 MRS , 37°C
, 36 h, 12 h ,
, -3l 1.2.3  HBAEN E N B AT & x4 Bw = 930 #4E
, AEeL 1)
20 , : 8000 r/min 10 min
, 2) :
2.5 mol/L NaOH , ,
| y, pH 65""70, s
1 MetshE 3)
1.1 iR 1 80°C 10 min
1.1.1 R HE 0 20 , ;
, 124 MEHBESHHEN Caco-2 HAERIEEMN
1 : , Staphy- :OEA R 1.2.1, 1mL
lococcus aereu ATCC 6538, ATCC : ImL ImL 11
, Escherichia coli CMCC(B)44102, 1 mL Caco-2 , )
, 3 37°C
1.1.2 4MpEiER: Caco-2 ’ 2 h, 8000 r/min 10 min, ,
ATCC HTB-37, (LDH) :
1.1.3 #EFHFE: MRS LDH ,
- LB 1.3 HEBIFHItFAIE
SPSS11.5
1.1.4 EF&: MEM Caco-2
7 HL E
| Gibco ( 2 RS540
) (0.25% , 0.03% EDTA, pH 2.1 XU AT A4 BT B8 1 B9 E
7.6~8.0); pH 7.4 PBS Caco-2 ,
1.15 RF=: (LDH) , 20
1 1
116 EFENEE: (10 mmx7.8 mmx6 mm) ,

© PERZRMEDARAATIKSHES http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



718 wehGEHR 2009, Vol.36, No.5

R 1 20 MROUEHF B AR B HE 5L

Table 1 Adherence of 20 Bifidobacterium strains tested

/ /

Strain Origin Adherence (¥+s) Strain Origin Adherence(x¥=s)
BM-1 5.23%+2.10 (gh) WY-2 4.68+2.12 (gh)
BM-2 16.29=+3.12  (d) WY-3 4.23+2.43 (h)
BM-3 6.22+3.21  (gh) WY-4 5.03%+2.15 (gh)
BM-4 9.97%+2.21 (f) 727-1 497217 (gh)
BM-5 8224272  (f) ZZ-2 748273 (g f)
BM-6 15.93%+3.21  (d) Z7-3 18.43+4.51 (d)
BM-7 36.73%+=3.38  (c) ZZ-4 17.3543.73 (d)

106 48.13+3.12 (b) CP1 12.73%+2.18  (e)
A03 48.98+5.11  (a) CP-2 12.8742.08  (e)
WY-1 4.87+1.95 (gh) CP-3 4014252 (h)

: 5% .
Note: The differences between the values with the same letters (in columns) are not statistically significant at P=0.05.

A03 106 , 12h 24h 36h
(48.98+5.11) / (48.13+3.12) / , 2 3
15% 30 |/ , A03 106
30% 10~30 / , 12h 24h 36h 12h
30% 5~10 / , ,
25% 5 |/ 3 ; 24 h
14.62 |/ 36 h ,
, 36h , 106 AO03
3.78+0.00 log CFU/mL
22 WEHHESBFERSEFRR 6.730.00 log CFU/mL,
A03 106 , ,

x2 WEHESEHGHAFKERSEFNIRER

Table 2 The growth (log CFU/mL) of bifidobacteria and Staphylococcus aureus in monocultures and co-cultures

Variable Staphylococcus aureus cells count Variable bifidobacteria cells count
Treatments
12 h 24 h 36 h 12 h 24 h 36 h
S. aureus 9.03=+0.00 9.16=+0.00 9.10=+0.00
106 7.57+0.01 8.69+0.01 8.93+0.00
A03 7.7240.00 8.5640.04 9.03+0.00
106+S. aureus 7.81=%0.01 5.8140.01 3.78=+0.00 8.94=40.00 8.69=+0.00 8.03+0.01
AO03+S. aureus 8.16+0.00 7.74=20.01 6.73=20.00 8.60+0.02 8.6940.01 8.57+0.00

£33 WEHESHRERABHARSEFHIEER

Table 3 The growth (log CFU/mL) of bifidobacteria and Escherichia coli in monocultures and co-cultures

Variable Escherichia coli cells count Variable bifidobacteria cells count
Treatments
12 h 24 h 36 h 12 h 24 h 36 h
E. coli 8.79+0.01 8.89+0.00 8.97=+0.00

106 7.57+0.01 8.69+0.01 8.93+0.00

A03 7.72+0.00 8.56+0.04 9.03=+0.00
106+E. coli 8.20+0.01 7.57=0.01 4.48=+0.00 8.75+0.02 9.13+0.00 8.45+0.00
AO03+E. coli 7.88+0.01 7.53=0.00 6.28+0.00 8.96+0.01 8.75+0.01 8.60+0.00
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Table 5 Inhibitory activity after different treatment
! with Escherichia coli as indicator bacterium

Size of inhibition zone (mm)

Treatments
A03 106
24h  36h ; 20.98 24.98
Fermented Culture
, 106
, 36 h , Cell suspension 0 0
4.48+0.00 log CFU/mL, * 20.76 25.12
’ AO3 106 Supernatant
. 0 0
Neutralized supernant
) 80°C 10_min 20.98 24.60
80°C, 10 min
CK( MRS ) 0 0
Modified MRS medium
2.3 HREARETE MU AT B X BUR B RV E R " ,
A03 Note: *: The cultural supernatant after removing the strain cells.
106 2.4 XA E 5 BU% B X Caco-2 4 i i i 1% 14 #Y
( 4 5) A03 106 el
' Caco-2 ,
, 6 7
’ , Caco-2
LDH , A03
106 Caco-2 ,

F 4 FEACEEXHIE 1A 00 ’
Table 4 Inhibitory activity after different treatment Caco-2 , LDH
with Staphylococcus aereus as indicator bacterium

Size of inhibition zone (mm) !

Treatments
A03 106 , Caco-2
21.00 21.98 ’
Fermented Culture
Cell suspension 0 0 ‘_‘h:e
3 13
. ¥
20.10 21.78
Supernatant
. 0 0 ) )
Neutralized supernant
80°C 10_m|n 20.08 20.44 !
80°C, 10 min
CK( MRS ) q Q
Modified MRS medium [3.7.8]
e .
Note: *: The cultural supernatant after removing the strain cells. ) pH
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Table 6 Changes of LDH release of Caco-2 cells in-

fected with bifidobacteria strains and Staphylococcus ! LDH
aereus, Escherichia coli in monocultures and co-cultures ,

Treatments LDH(U/L) ’ ’

AO03 272.30439.84 ! LDH
11

106 624.42-4-6.64 [t , LDH

S. aereus 1225.36=%=19.92 A03 106,

A03+S. aereus 745.56:31.90**AA Caco-2

106+ S. aereus

774.65+6.64 BB

E. coli 769.95+13.28
AO3+E. coli 727.7046.64**AA
Caco-2
106+E. coli 727.70+19.91 BB '

: *: (A03+S. aereus/E. coli)
: (106+S. aereus/E. coli) 106
S. aereus/E. coli)
B: (106+S. aereus/E. coli)
bl AA BB: P<0.01.
Note: *: The differences between the values between (A03+
S. aereus/E. coli) and AO03 is statistically significant at P=0.05;
: The differences between the values between (106+S. aereus/E.
coli) and 106 is statistically significant at P=0.05; A: The differ- !
ences between the values between (A03+S. aereus/E. coli) and S.
aereus/E. coli is statistically significant at P=0.05; B: The differ-
ences between the values between (106+S. aereus/E. coli) and S. '
aereus/E. coli is statistically significant at P=0.05; **, , AA and
BB: The differences at P<0.01.

A03 ; ’ ’
7 A (A03+
S. aereus/E. coli ;
S. aereus/E. coli ;
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GB3100-3102-93 ( ),
d; h; min; S
mol/L, M ( ) N( )
r/min, rpm
Pa kPa MPa
ob( )
D kD, bp kb
: , 2 t(h) (
. ) : , cC % )

20 cm>=0.3 cm, 20>=<0.3 cm; 3°C~5°C 3~5°C; 3%~6% 3~6%
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