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Abstract The aim of this study was to investigate the antimicrobial effect of (-)-epigalocatechin on Fusobacterium
nucleatum, Prevotella intermedia, and Porphyromonas gingivalis. To test the antimicrobial effect of (-)-epigalocatechin,
the minimum inhibitory concentration (MIC) of against 4 strains of F nucleatum, 2 strains of P. intermedia, and 2 strains
of P. gingivalis was measured by broth dilution method. Time-kill curves were assessed for susceptible bacteria, testing
0xMIC (control group), 0.5xMIC, 1xMIC, and 2xMIC for (-)-epigalocatechin, by counting viable bacteria after 3, 90,
180, 360, 720, 1440 minutes. The MIC of (-)-epigalocatechin was 0.312-0.625, 0.625, and 0.625 mg/ml on the strains of
FE nucleatum, P. intermedia, and P. gingivalis, respectively. Time-kill curves demonstrated (-)-epigalocatechin had
bactericidal activity on P. intermedia ATCC 256117, P. gingival is ATCC 53978, and F. nucleatum subsp. fusiforme ATCC
51190". The results suggest that (-)-epigalocatechin can be useful in developing the oral hygiene product such as tooth
past and gargling solution for the prevention of periodontal diseases.
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1. ATN=
HoApe] ALE-E (-)-epigalocatechin® Sigma A}(St
Louis, MO, USA)IA 913} T}
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1) Al B Al vl

HoAFo| AM&E Fusobacterium nucleatum 4w+
(ATCC 25586, ATCC 10953, ATCC 49256, ATCC
51190), Prevotella intermedia 2v(ATCC 25611,
ATCC 49046) ZLE]3L Porphyromonas gingivalis 245
(ATCC 33277, ATCC 53978)= ATCC(American Type
Culture Collection (ATCC, Manassas, VA, USA)A
A3ATE. ol HFES WSS Hdl E nucleatum
tryptic soy broth®ll 0.5% yeast extract, 0.5% NaCl, 0.2%
glucose, 0.02% L-tryptophan, 4 ug/ml erythromycin,
5 ug/ml crystal violet, 5.0% Sheep blood & 1.5% agar’}
E3He AdemAol A wiefsidth. 23l WA #E
& HAFHuA| (tryptic soy broth 3%, yeast extract
0.5%, 0.025% resazurin 2 ml, agar 1.5%, cysteine HCI-
H,0 0.05%, hemin solution 0.5 mg/ml, vitamin K, 2 ng/
ml, sheep blood 5.0%)& AF&3sle] w]slsict. e +
T 37°C, anaerobic gas mixture(85% N,, 10% H,, 5%
CO,) Z1100A mf gttt

2) FH A A E %= (minimum inhibitory concentration;
MIC)

2 AgollM ARSE s 24 71 Aol ek (-)-
epigalocatechin®] A+ &35 SH37] L8k HAFEY
Az AA WA FAgon AT, ol 7}
7}e] FEE0 Tt 1.25, 0.625, 0.312, 0.16, 0 g/
m7b H5=2 2dE 0.0mle] AR, Microplate
Autoreader(Model; EL311SX, BIO-TEX Instruments Inc.,
Cortland, NY, USA)Z ©]&3}] 450 nme] v}go] ot
FHEst 01 URel AskE Mg 7z
0.1'ml % HESAT. Zzte] A8 o] 7 & #FES

AR E2] AA IR A 2447 F<F Bl Y-S F Microplate
AutoreaderE- ©]-831%] 540 nme] gl tst o]& w
Ae] FH=E AU o W 2+ #FES 1x10°
CFU/ml°] =%=% z}zte] wix| = 3]431tt. 100 Wl (-)-
epigalocatechin(5 mg/ml) €212 96 well plateol] ¥ &
zhzbe] WA & 128 ExpH o R Bk, FAE 7
E 100 pl A 2 T 37°C, ¥714 2oNA 24017 5
TSIt ol 72t RESES ZF 5] Adnix
5ul 3L TRA] 37°CollA] 244 7H?T vl 3ted
T HFHAA AFE gRlsle] HAFATEE
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3) Time-kill assay

(-)-Epigalocatechin®] z}zte] Aol tjdk MIC T%
(1xMIC) 2 ©]¢] 0.58(0.5xMIC) & 28] (2xMIC) =l
] 3, 90, 180, 360, 720, ¥ 1440%-°] Zd}gto] up2 g
+8-8& 243}, (-)-epigalocatechin®] z}tzte] Aol 4t
A F2 BAAY] 58S 2= AE AT #F
5 Ztzhe] AAuRA o 2441 7F Wi gt = 2 540 nmol]
A g o] FEEE At #57F 1x10° CFU/mI®]
Hes A YollA AAIGE 37ER] 2705 x
MIC, 1xMIC 2 2xMIC)°ll %A (-)-epigalocatechin} Al
7+ NS EF(1 mi)ste] 71 wid7IelA vl g7
a1, ZARSRALAL Bk i AlZelE 20 piE F 3G ©]
£ AR O] 1008] T 10,0008 345l =Esle]
4817 FRE st ¢ I e Als) &Sl o)
ol (-)-epigalocateching H7Fs}A] Q4L Allvt il S &
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1} gl pE

2 A Aol 9]3}H, (-)-epigalocatechine 8.5+ X
FA3L A1+ F nucleatum, P intermedia 2

gingivalis®l] gk vt 2Hg-o] UL, HAGFIAF=
+ 0.625 mg/ml ©]3}tH(Table 1). <+ Hirasawa 50|
Eatbe] FHZ] AEES XF2g AldEol g A+t
oo AN A Al &JsH, P gingivaliset Prevotella
9 Ut HAEGAFE7F 1 mg/mle|UT}. S Lee
o] Hael o3, ZARRYH FE2E 584 9
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2 EE S ETh. CHMC-2032 429 oF
60%7F E2]9=R7<] 7MY FE o, 2 A
o4l =A% (-)-epigalocatechin®] P intermedia 2
gingivalis® ek FA2AAAA 5 == CHMC-20329 &
o] e 7HIZIE ISt P intermedia 2 P. gingivalis©|
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Table 1. Minimum inhibitory concentration of (-)-epigalocatechin
against three species of periodontopathogens

Strains MIC (mg/ml)
Fusobacterium nucleatum subsp. polymorphum 0.625
ATCC 10953"
Fusobacterium nucleatum subsp. nucleatum 0.312
ATCC 25586"
Fusobacterium nucleatum subsp. vincentii 0.312
ATCC 49256"
Fusobacterium nucleatum subsp. fusiforme 0.625
ATCC 51190"
Prevotella intermedia ATCC 256117 0.625
Prevotella intermedia ATCC 49046 0.625
Porphyromonas gingivalis ATCC 332777 0.625
Porphyromonas gingivalis ATCC 53978 0.312
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Fig. 1. (-)-Epigalocatechin time-kill curve on (A) F nucleatum
subsp. fusiforme ATCC 51190", (B) P. intermedia ATCC 256117,
and (C) P. gingivalis ATCC 53978" at different concentrations.
x, Control; €, 0.5xMIC; H , 1xMIC; A , 2xMIC.

E3F A1 XFge o)ghE xle] X 2As) X|HAM|
ot F-QlollA HIMetA HEHo] BAEATS. B, H
+ FRle] A2g SAE Yo R v 9HH AFA R
A 23t AHAAH P ointermedia’t =AE 739
FAH R Y el A HeHE AFAR T
7Y £A £35S BHASIA, P ointermedia’t 452 XFA]

5 o 5] M marker®Z AFEE 4 S FOoE H
AEJT. P gingivalis= 1% 44 7143 Aoz 3
O X528 dJdwez & dHA A, P gingivalis



164 Antimicrobial effect of (-)-epigalocatechin on Fusobacterium nucleatum, Prevotella intermedia and Porphyromonas gingivalis

o] F8 FZHRIAe AR EAER, o5 XFZ
3to] YA AdtzZ o] o] Foldl= Aow LA
)] A3}

om, X% Bl A AA A ST HHA o]
£ oz dHA IR, B A5 A3} (-)-epigalocatechin
o] P intermedia®} P gingivalis® t3}o] 222 714
3L A7) Wil AFAEge ot 9 X5 AR F g% E
27 8 4 Y= Tt PSS o 5 gk

o]/ge] @J}— Z3}8PH, (-)-epigalocatechin 5 Q.3F
2%k A1tolgt & 4= U= E nucleatum, P. intermedia
9 P gingivalis © gk A T3 UdSE E F AN
, O o] &% AFHS g ¢ g3 E FXNF F
U= 7 B XoF T FAAEE el o8
F UAE Aeg AztEnh

_]‘

=

waje] Eels)i
olg3le] AxAg Aelare] v
A3 st e ARG AU

1. (-)-epigalocatechin> F8.8F |5

JZ

)91 (-)-epigalocateching
3t A+ FES FALS

A §], 0_]o &E_o
nucleatum, P. intermedia 2 P. gingivalis®l] T3k ﬂ
27 AFE7T 0.625 mg/ml ©|3IE Ft EE-0]
o Aoz elGT]

2. Time-kill ¥4 2AJgE A3} (-)-epigalocatechin
2 F nucleatum, P. intermedia 2 P. gingivalis®l 2t
#AHgo] e AoE Vet

o]l A (-)-epigalocatechine X|FA S| o)

9 AT AR5 F AFE SN F e 7 =

oF 59 FAAANEE e o8 F US FeE A

7+l

N
kg

1. Gupta S: Chronic infection in the aetiology of atherosclerosis-
focus on Chlamydia pneumoniae. Atherosclerosis 143(1): 1-6,
1999.

2. Haraszthy VI, Zambon JJ, Trevisan M, Zeid M, Genco RIJ:
Identification of periodontal pathogens in atheromatous
plaques. J Periodontol 71(10): 1554-1560, 2000.

3. Darveau RP, Tanner A, Page RC: The microbial challenge in
periodontitis. Periodontol 2000 14: 12-32, 1997.

4. Paster BJ, Boches SK, Galvin JL, Ericson RE, Lau CN,
Levanos VA, Sahasrabudhe A, Dewhirst FE: Bacterial
diversity in human subgingival plaque. J Bacteriol 183(12):
3770-3783, 2001.

5. Lacroix JM, Walker CB: Detection and prevalence of the

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

tetracycline resistance determinant 7er O in the microbiota
associated with adult periodontitis. Oral Microbiol Immunol
11(4): 282-288, 1996.

. Olsvik B, Tenover FC: Tetracycline resistance in periodontal

pathogens. Clin Infect Dis 16(4): S310-S313, 1993.

. Hattori Met, Kusumoto IT, Namba T, Ishigami T, Hara Y:

Effect of tea polyphenols on glucan synthesis by
glucosyltransferase from Streptococcus mutans. Chem Pharm
Bull (Tokyo) 38(3): 717-720, 1990.

Lim SH, Seo JS, Yoon YJ, Kim KW, Yoo SY, Kim HS,
Kook JK, Lee BR, Cha JH, Park JY: Effect of leaf-extract
from Camellia sinensis and seed-extract from Casia tora on
viability of mutans streptococci isolated from the interface
between orthodontic brackets and tooth surfaces. Korean J
Orthodon 33(5): 381-389, 2003.

. Hirasawa M, Takada K, Makimura M, Otake S: Improvement

of periodontal status by green tea catechin using a local
delivery system: A clinical pilot study. J Periodontal Res
37(6): 433-438, 2002.

Murray PR, Jorgensen JH: Quantitative susceptibility test
methods in major united states medical center. Antimicrob
Agents Chemother 20(1): 66-70, 1981.

Lee ES, Ahn TY, Yoon JJ, Kook JK, Lee RL, Kim DK:
Restraint effect on leaf-extract from Camella sinensis and
seed-extract from Casia tora against periodontopathogens. J
Korean Acad Dent Health 27(4): 569-579, 2003.

Kolenbrander PE, Ganeshkumar N, Cassels FJ, Hughes CV:
Coaggregation: specific adherence among human oral plaque
bacteria. FASEB J 7(5): 406-413, 1993.

Diaz PI, Zilm PS, Rogers AH: Fusobacterium nucleatum
supports the growth of Porphyromonas gingivalis in oxygenated
and carbon-dioxide-depleted environments. Microbiol 148(Pt2):
467-472, 2002.

Tew JG, Thomas SS, Ranney RR: Fusobacterium nucleatum-
mediated immunomodulation of the in vitro secondary
antibody response to tetanus toxoid and Actinobacillus
actinomycetemcomitans. ] Periodontal Res 22(6): 506-512,
1987.

Dorn BR, Leung KL, Progulske-Fox A: Invasion of human
oral epithelial cells by Prevotella intermedia. Infect Immun
66(12): 6054-6057, 1998.

Kim SJ; Ha MS, Choi EY, Choi JI, Choi IS: Prevotella
intermedia lipopolysaccharide stimulates release of nitric
oxide by inducing expression of inducible nitric oxide
synthase. J Periodontal Res 39(6): 424-431, 2004.

Saito K, Takahashi N, Horiuchi H, Yamada 1: Effects of
glucose on formation of cytotoxic end-products and proteolytic
activity of Prevotella intermedia, Prevotella nigrescens and
Porphyromonas gingivalis. ] Periodontal Res 36(6): 355-360,
2001.

Okamoto M, Maeda N, Kondo K, Leung KP: Hemolytic and
hemagglutinating activities of Prevotella intermedia and
Prevotella nigrescens. FEMS Microbiol Lett 178(2): 299-304,
1999.

Papapanou PN, Neiderud AM, Papadimitriou A, Sandros J,
Dahlén  G: “Checkerboard” assessments of periodontal
microbiota and serum antibody responses: a case-control
study. J Periodontol 71(6): 885-897, 2000.

Kook JK, Sakamoto T, Nishi K, Kim MK, Seong JH, Son
YN, Kim DK: Detection of Zannerella forsythia and/or
Prevotella intermedia might be useful for microbial predictive
markers for the outcome of initial periodontal treatment in



Journal of Dental Hygiene Science

Koreans. Microbiol Immunol 49(1): 9-16, 2005.

21. Socransky SS, Haffajee AD, Cugini MA, Smith C, Kent RL
Jr: Microbial complexes in subgingival plaque. J Clin
Periodontol 25(2): 134-144, 1998.

22.Li X, Kolltveit KM, Tronstad L, Olsen I: Systemic diseases

Vol. 10, No. 3, pp. 161~165 (2010) 165

caused by oral infection. Clin Microbiol Rev 13(4):547-558,
2000.

(Received April 6, 2010; Revised June 17, 2010;
Accepted June 18, 2010)

[ ]



