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This study was conducted to investigate the potential of medicinal plants as oral health materials de-
rived from natural products. Among the extracts from 200 medicinal plants grown in Nepal, Laos,
Mongolia, Bangladesh, Vietnam, and China, stem extracts from Diospyros malabarica (1 mg/disc) showed
the highest antibacterial activity against Porphyromonas gingivalis ATCC33277 and Streptococcus mutans
ATCC25175. The D. malabarica stem extracts showed antibacterial activity similar to chlorhexidine, so-
dium lauryl sulfate, and triclosan, which were used as a positive control, as well as higher anti-
bacterial activity against S. mutans ATCC25175 than P. gingivalis ATCC33277. The D. malabarica stem
extracts showed bactericidal action (MBC, 0.4 mg/ml) against P. gingivalis ATCC33277 and bacterio-
static action against S. mutans ATCC25175. The biofilm production rate of S. mutans ATCC25175 and
the expression of the comX gene associated to biofilm formation in the cultures treated with 0.2-1.0
mg/ml of D. malabarica stem extracts were suppressed in a concentration-dependent manner. Based
on the above results, it can be concluded that D. malabarica stem extracts can be used as oral health
material derived from natural materials, as demonstrated by the bacteriostatic action and inhibition
of biofilm formation against S. mutans ATCC25175.
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(250 mM Tris-HCI, pH 8.3, 250 mM KCl, 50 mM MgCl, 2.5
mM spermidine, 50 mM DTT), 2.5 mM dNTP 4 ul, oligo-
dT (100 pmol/ul) 1 ul, RNase inhibitor (4 unit/ul) 2 ul,
M-MLYV reverse transcriptase (5 unit/ ul) 2 uls AA &
384}, RT-PCRS AccuPower premix” (Bioneer, Daejon,
Korea)& AH-&3te] 95Tl A 5%, 94Tl A 30%, 62Tl A 2
&4 30 cydes WHEE O3 72T A 102 ¢ F3Fst 2
e HdFd-2 PCR productE 1.0% agarose geldll #
7195 ste]l skt

Fig. 1. Antimicrobial activity of methanol extract of D. malabarica
SAAZ stems against P. gingivalis ATCC33277 (A) and S. mutans
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- a positive control (1 mg/ml), 4: chlorhexidine as a pos-
itive control (1 mg/ml), 5: triclosan as a positive control

AW OE p<0.05 FEAA FAA Fo8 AAES AA 8 (1 mg/ml), 6: methanol extracts of D. malabarica stems
o}, (1 mg/ml), 7: methanol extracts of D. malabarica stems
(2 mg/ml).
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e SAT AR, 2009 T FEE T AELUT(Diospyros Fgedgol g FEEA H& ¢ d=FYT 27 7=

malabarica) &7] FZE°| P. gingivalis ATCC33277% S. mu- =9 HAaAZAA vE HaLFdFEE S AT (Table
tans ATCC251759] thal 714 53 7T L Jerfgle 1). &2 P. gingivalis ATCC33277 W18 S. mutans ATCC
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ANAEANA 217 01%, 02%2} 03%9] =2 ALHT Q| gingioalis ATCC332770] T 5229 MICY! 04 mg/ml 2
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Table 1. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of methanol extract of D. malabarica
stems against P. gingivalis ATCC33277 and S. mutans ATCC25175

Concentration (mg/ml) MIC MBC
Strains
0 02 0.4 0.6 0.8 1.0 20 (mg/ml) (mg/ml)
P. gingivalis ATCC33277 + +/ - - - - - 0.4 04
S. mutans ATCC25175 + - - - - - - 02 ND¢

C

% growth on test medium. * no growth on test medium.  slow growth on test medium. * non-detection.



ATCC251750] el A7a4e st Ao2 B

et
o

e

re

TZUF E7| FE20| HI0|2EE YA 0|xl= F&
AEFUF £7] FZFE0] P. gingivalis ATCC332779} 6.
mutans ATCC251759] Hlo] L HE Ao wA& 03@%
Zhou 52919 WHE o] &3t 2ABIA o] QB F | ¢
A EAHE Zhou 5[29]7 Stepanovic 52719 ol &
of AHEH L Yoy Al Foll ©hE AL ob4 Y
A g7 Mgl vio] LA F S AAste Al Foll WE o
dat 4 el Aol FAsth4, 18]. P. gingivalis ATCC
332779} S. mutans ATCC25175 vl g FE2ES 0.2, 04,
06, 0.8, 1.0, 20 mg/ml =2 A2 stAE ul, P. gingivalis
ATCC33277 Yo A & vho] @8 Fo] A =3l A TH(data
not shown) S. mutans ATCC25175% 4 & vFo] L B E A4 ©]
A= A AT 5 AU FE20] 02, 04, 06, 08,
10,20 mg/ml F== Aefd wjFA AN S mutans ATCC
25175 wio] R B E A4 &2 77} 87.9%, 33.5%, 31.3%, 27%,
24.7%, 183%% FE29| 57} wopdsF u}o]g%g 37
o

o

°l dAHE AL &AT + YL #FY AFE F2E9
%(02-08 mg/ml)7} R FE A H = ﬁ% $AY 4
%AAE]'(Flg 2). OlL @‘%%—%%"J WAy FE2EY FE7)
EOHEFE Hho| 2 AR g0 Aadtes Ny FE=
o] S. mutans?] fﬂxl 0}0*] of MAE Gl B Lee [14]
9 B1%%E dA s Adtolr, wrgtA ARFUF £7]
FEES AL I8 S mutans] AEE QAT & &
Wk oy} vio] QB E AR AT F Yv HAEFr
FAAFEAZN AL 754 dohy g

OBacterial growth
© s BBiofilm formation

80

60
50

40

% of control

30

20

’ i|
0 e B T T T |

0 02 0.4 0.6 0.8 1.0 20

Cor ion of extract

Fig. 2. Bacterial growth and biofilm formation of S. mutans ATCC
25175 in brain-heart infusion broth (BHIB) treated with
methanol extracts of D. malabarica stems (0.2-2.0 mg/ml).
Growth and biofilm formation were measured under
anaerobic condition. All assays were performed in tripli-
cate, and mean values and standard deviations are shown.
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Fig. 3. The comC and comX gene expression of S. mutans ATCC
25175 treated with methanol extracts from D. malabarica
stems. The concentration of extracts is as follows: lane
1, 0 mg/ml as a control; lane 2, 0.2 mg/ml; lane 3, 0.4
mg/ml; lane 4, 0.6 mg/ml; lane 5, 0.8 mg/ml; lane 6,
1.0 mg/ml.
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