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Probiotic characteristics of Lactobacillus plantarum HO-69 applied in oral cavity YANG Ying'?, CHEN Wei',
ZHANG Hao', TANG Jian'. 1. State Key Laboratory of Food Science and Technology, School of Food Science and
Technology, Jiangnan University, Wuxi 214122, China; 2. Institute of Food Processing, Zhejiang Academy of Agri—
cultural Science, Hangzhou 310021, China

[Abstract]  Objective To investigate the probiotic characteristics of Lactobacillus plantarum L.plantarum HO-69
in oral cavity. Methods The adhesion ratios to teeth and dentine surface were determined by in wvitro models. Hy—
drophobicity and surface charges were measured by MATH method. Inhibitory activity was measured by agar well
diffusion method. Results The adhesion ratios to hard tissue were quite low. The hydrophobicity and surface charges
were high, and it exhibited inhibitory activity against some pathogens. Conclusion The probability is low for L.
plantarum HO-69 to initiate or accelerate dental caries. It shows broad-spectrum inhibitory activity and is potential
probiotics applied in oral cavity.

[Key words] Lactobacillus plantarum  oral cavity — adhesion  inhibitory spectrum

[1]O
1
“, 2 11
KCI 1 mmol/L. KH,PO,. 1 mmol/L
K,HPO,. 50 mmol/. KCI. 1 mmol/I. CaCl,. 0.1 mmol/L
Bl Lacto—- MgCl, pH 6.0 - PBS
bacillus plantarum  L.plantarum HO-69 [4].
MRS [5] SM
3 [6]
o o MSM 5¢g.
5g. 5¢g. 4 g, 3¢,
N -80 1mL. lg. I mL pH
7.0 °
[ 1 2008-02-25 [ 1 2008-04-14 1.2
L ] 1978 L.plantarum HO-69

[ ] Tel 0571-86404387



5 2008 10

West China Journal of Stomatology Vol.26 No.5 Oct.2008

e}

32411
32406 g . 32409 e
AS 1.72,
CMCC B 51387, CMCC B
50041, AS 1.543
N 7852058
1.3
L.plantarum HO-69 MRS
37 C 48 h o
1.4
1.4.1 L.plantarum HO-69
32406 MRS MSM 37C
18 h KCl 3
5x10* CFU/mL 5 mg/mL
KCl o
1.4.2 2h
0.22 pm
143
0.5 cm
KCl
144 08 10
5 mlL 2 mL
1h KCl
5 mg/mL 2 mL
0.5h KCl
2 mL
37 C 1.5h
o % = -
/ x100%
1.5
1.4.1.
2 mL 100 mg/mL. 4 °C 1h
KCl1 o 5 mg/mL
KClI 1h KClI
o pH 4.0. 5.0.
6.0. 7.0 0.5 mL
o % =

x100%
1.6
L.plantarum HO-69 MRS
3 37C 18 h
PBS 2 0
1.6.1
MATH B o
pH 62 PBS
ODsown 0.6 Ay 4 mL
1 mL 1 min 20 min
Ay
= A¢A; 1Ax100%,
1.6.2
MATH P
1.7
L.plantarum HO-69 MRS
18 h pH 6.0, 5.0,
40 3.0 pH MRS
2 0.22 pwm
100 pLL
(11
AU
AU/mL =
x10,
2
2.1
L.plantarum HO-69 MRS
37C 48 h
03~30mm 1 .
0.5~1.0 um 2~6 pm

3| L.plantarum HO-69 1) [ 7% T &
Fig 1 Colony of L.plantarum HO-69

37C



26 5 2008 10

© 484 - West China Journal of Stomatology Vol.26 No.5 Oct.2008
- . - ~
. 2 e - 25 W L.planiarum HO-69 0O & RaEekE32406
s <3 = “> —_—
peie et . 0 P —
[
- =
- € . —— . S |
. - ¥ W 15
+ e \ ul
7 - PR o =
M e e "N E W8 10 -
- ! - ? 2 - ‘
" o N 51
’ﬂf’ . = - ] —7 e —
< 4 Rt , ol me | e | o L
> r i 7.0 6.0 50 4.0
= SN Feh S e pH{
' )

B 2 Lplantarum HO-69 & A TE#E
Fig 2 Morphology of L.plantarum HO -69

LR x 1600

Garm’ s staining

# 3 Lplantarum HO-69'57% 585 1R (324060 T BEH 8 A
JF R B

x 1 600 Fig 3 Adhesion percentage of L.plantarum HO-69 and Strepto-
22 coccus mutans 32406 to saliva covered dentine
2.2.1 2.3
L.plantarum HO-69
32406 L.plantarum HO-69 78% . T0% N
. 32406 62% . 59%
22%  L.plantarum HO-69 47%
1%. L.plantarum HO-69
209 L.plantarum HO-69
32406 L.plantarum HO-69 ’
2.4  L.plantarum HO-69
32406 L.plantarum HO-69 L.plantarum HO-69
L.plantarum HO-69 ’
) 1,
1 L.plantarum HO-69
Tab 1 Inhibitory spectrum of fermented supernatant of L.plantarum HO-69
AU/mL pH
32411 SM 80 6.0
32406 SM 80 6.0
32409 SM 80 6.0
AS1.72 80 6.0
0 —
752058 MRS 0 —
MRS 0 —
AS1.543 40 5.0
CMCC B 50041 40 5.0
CMCC B 51387 40 5.0
0 —
1 L.plantarum HO-69 N pHS5.0
AS1.543. CMCC B 50041
3 AS1.72 CMCC B 51387 o

752058 .



26 5 2008 10
West China Journal of Stomatology Vol.26 No.5 Oct.2008 © 485 -

2]

[15-16]

N o L.plan—
tarum HO-69

pH N o
L.plantarum HO-69

Lol o L.plantarum HO-69

[12]

[1]  Peter HA, Nicholas SM, Elisabeth MS. Bergey’s manual of sys—
tematic bacteriology|M]. 2nd ed. Baltimore Williams and Wilkins
Co, 1986 1209-1234.
2] : M. ,
° 1999 37-60.
LIU Tian—jia. The microbiological principle of oral diseases[M].
Beijing People’s Medical Publishing House, 1999 37-60.
[3] , , ,
[13-14] [J]- , 2005, 17 5 344-
345.
YANG Ying, CHEN Wei, TANG Jian, et al. Metabolic groups

pH

and surface properties of Lactobacilli from healthy and cariogenic
saliva[J]. Chin J Microecology, 2005, 17 5 344-345.
[4] . . (M].
3 1 , 1994 683.
ZHUGE Jian, WANG Zheng —xiang. Handbook in experimental
methods of industrial microorganism[M]. Beijing China Light In-
3 © dustry Press, 1994 683.
L.plantarum HO-69 N [5] , . — [M].
, 1996 78.
32406 YANG Jie-bin, GUO Xing-hua. Lactic acid bacteria—Dbiological
foundation and application|M]. Beijing China Light Industry Press,
1996 78.
[6] , ) ,
~ [J]. , 2006, 36 3 13-17.
o N YANG Ying, CHEN Wei, ZHANG Hao, et al. Antibacterial sub—
L.plantarum HO-69 stance producing Lactobacillus strain  Selection and characteri—
zation[]]. Industrial Microbiol, 2006, 36 3 13-17.

L.plantarum HO0-69 )

, 1998, 16 1 73-78.

489



West China Journal of Stomatology Vol.26 No.5 Oct.2008

2008 10
- 489 -

0.46 mmx0.64 mm

0.41 mmx0.56 mm

[1-6]
o

MEAW

MEAW

MEAW

(1]

2]

3]

[4]

(5]

(8]

9

[10]

[11]

« LH (1]

0.56 mmx0.71 mm
0.43 mmx0.64 mm
“L”

Kim YH. Anterior open bite and its treatment with multiloop
edgewise arch wire[]]. Angle Orthod, 1987, 57 4 290-321.
Chang YI, Moon SC. Cephalometric evaluation of the anterior
open bite treatment[J]. Am ] Orthod Dentofacial Orthop, 1999,
115 1 29-38.
[J1. . 2001, 8 2 89-

92.
FU Min—kui. The multiloop edgewise arch wire MEAW
technique[J]. Chin J Orthodont, 2001, 8 2 89-92.

, . [J]-

, 2003, 19 2 154-156.

WANG Xi, LI Jin-biao. Treatment of open bite with multiloop

therapy

edgewise arch wire technic[]J]. J Pract Stomatol, 2003, 19 2
154-156.

5 s

[J]- , 2004, 22 3 216-

485
ZHAN Ling, LIU Tian—jia, YUE Song-ling, et al. Study on the
adhesion of an endemic strain of Streptococcus mutans serotype
C to acquired pellicle A comparison of the methods to ex—
tract adhesins from Streptococcus mutans[J]. West China J Stom-—
atol, 1998, 16 1 73-78.
Liu T, Gibbons RJ, Hay DL Streptococcus cricetus and Strepio—
coccus rattus bind to different segments of collagen molecules|]].
Oral Microbiol Immunol, 1990, 5 3 143-148.
Rosenberg M, Judes H, Weiss E. Cell surface hydrophobicity of
dental plaque microorganisms in situ[J]. Infect Immun, 1983, 42
2 831-834.
Geertsema FL, Van der Mei HC, Busscher HJ. Microbiol cell
surface hydrophobicity. The involvment of electrostatic interac —
tions in microbiol adhesion to hydrocarbons MATH [J]. J Mi-
crobiol Meth, 1993, 18 1 61-68.
[M].

, 2000 10.
Ministry of Health of the People’s Republic of China. Chinese
pharmacopoeia[M]. Guangzhou Gongdong Science and Technology
Press, 2000 Appendix 10.

(6]

(71

(8]

%1

[10]

[12]

[13]

[14]

[15]

[16]

219.
JIN Chang-wei, LIN Jiu—xiang, XU Bao—hua. Research of cranio—
occlusional change of skeletal class ~ malocclusion in permanent
dentition treated by the multiloop edgewise arch wire technique
[J]. West China J Stomatol, 2004, 22 3 216-219.
. > , . MEAW
[J]- , 2006, 22 2 151-154.
LU Tao, BAI Ding, CHEN Yang—xi, et al. Application of MEAW
technique for dental midline correction in end—stage of fixed
orthodontic therapy in adult patients[J]. J Pract Stomatol, 2006,
22 2 151-154.
Yang WS, Kim BH, Kim YH. A study of the regional load
deflection rate of multiloop edgewise arch wire[J]. Angle Orthod,
2001, 71 2 103-109.
Graber TM, Vanarsdall RL Jr. Orthodontics —current principles
and techniques[M]. 3rd ed. USA Mosby, 2000 259-292.
[M].
, 1996 115-130.
ZHAO Yun-feng. Oral biomechanics[M]. Beijing Peking Union
Medical College and Beijing Medical University Joint Press,
1996 115-130.
[M].
, 1995 136-153.
LUO Song —jiao. Contemporary practical orthodontic technique
and theory [M].
Beijing Medical University Joint Press, 1995 136-153.

Beijing  Peking Union Medical College and

Gibbons RJ, Hay DI, Cisar JO, et al. Adsorbed salivary pro-—
line—rich protein 1 and stathein Receptors for type 1 fimbriae
of Actinomyces viscosus T14V-]J1 on apatitic surfaces[J]. Infect
Immun, 1988, 56 11 2990-2993.

Sookkhee S, Chulasiri M, Prachyabrued W. Lactic acid bacteria
from healthy oral cavity of Thai volunteers Inhibition of oral
pathogens[J]. J Appl Microbiol, 2001, 90 2 172-179.

Nase L, Hatakka K, Savilahti E, et al. Effect of long—term con—
sumption of a probiotic bacterium, Lactobacillus rhamnosus GG,
in milk on dental caries and caries risk in children[]J]. Caries
Res, 2001, 35 6 412-420.

Tylewska SK, Fischetti VA, Gibbons RJ. Binding selectivity of
Streptococcus pyogenes and M-—protein to epithelial cells differs
from that of lipoteichoic acid[J]. Curr Microbiol, 1988, 16 4
209-216.

Hu CC, Ryu OH, Qian Q, et al. Cloning, characterization, and
heterologous expression of exon—4—containing amelogenin mRNAs

[71. J Dent Res, 1997, 76 2 641-647.



