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i)

in vitroolA 7 W Altel ¥
AHE Aokl AEIEs B 7 delAd mHRE E F UEeA
Adstr] 98 A &s AEVES vt 2

1) broth—dilution method%& ©]-& 3%t}

2) A& F20HY mybdo] ois] Zl=siof ok
3) Aol 2ol= nABES ATCC strain = AHE

4) MIC gko] 7| @tz wdt 59 20(xg/ml) olstoo}
st}

<
=

AAEANA 7Hd RaAo R Yeves g I 289, 9F
= vhgglo}l 379 wel Streptococcus mutans, Streptococcus
sobrinus, Lactobacillus & *|o}$-2153 #FdE Aol &3 92
a39%E 7FA+= 5323} Porphyromonas gingivalis, Actinobacillus sp.,
Prevotella sp., Fusobacterium sp. & 2 XFddfo =&3)
A ol 29E e HAd EH4E s Utk Ad=d AA
FE=Y FaEs AEE W, A Adyes HdE
Wiy By, Ao A, AR EHE vAES ofE
testell olgst=A, 7 3= EIME AL T FFE e T
Slth (14)

A7l Paul Cos &+ oldsh HA=He] AT S 18T o

A Aok & 137FA] Al diste] Ageidled, o T AE xA
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strain®©] 7}g dg] 2o]a # I glor=w F=2 21T} 3) In vitro
model A AE71¥ A Agst= 2ol Zhesud b F2
wolXnt, Eg@Aoly  AESA  wjdd  Fx Qlth
A Z A A wjeFsti= 2ol in vivost FARH] wlEel o %

S AdEstaxk & o 1C50, 1C90, MIC, MBC7F 7]+ oz 2
Atk 5) false—positive A¥}E F317] a4 AATE endpoint
criteriaZb A gEojor sty 6) FHA Ue FEE EE =5
HAEH tal= 7}s3 broth—dilution method & Al&3t=
$th.(15)  Paul Cos® f#s skl Ao 2ols AEe

AT

TCC straine AFE3F in vitro

Ad=d AA E= FE2ES 74 Ul Adel digt A in
W& agar diffusion method (well and disc) 2}
bioautographic method (direct and indirect), microdilution assay Al
7YA EF7F 9t} o] = broth—dilution assay®o] Az ¢l vpHo 7
nAEe] S A #H4 FXEQ Minimal  Inhibitory
Concentration (MIC) & 7% & 3Uth.(14) Paul Cos7} &wA AH
71k o & A5 1C50, 1C90, MIC, MBC & MIC7F 7Hg B d o=
SAH= ol 7€ FaEdde] vlat golstng MIC #h= A
7| Egk o =2 Akt
71E FdEd S 7P BHSEA dtEa 2ol EEEIAUY
MIC @2 S. mutanse]l ®3] 0.25-4.0 pg/ml o] FAAI
Erythromycin < S. mutans®] ™3] 1.5 gg/ml 7|%ke] MIC %=
7T <E 1> ofe] 7 W Algel diE 7= Al MIC g
Adelst Aoz o] #S Fiste broth—dilution method = 574t
MIC kel 20 pg/ml olatql AA=dwS AdEsH3ith

ol



<E1> 7)1E T

= 74 Wl Aol

Microbe MIC Reference
S. mutans 0.25—-4.0 (G"roflmos’
S. sobrinus 0.5-2.0 | Mauoetal
1995)
_ (Chung, Choo
Chlorhexidine S. mutans 0.25=4.0 | "1 2006)
S. mutans 0.4
S. salivarius 0.4 (Sampaio,
S. oralis 1.5 Pereira et al.
Lactobacillus casei 0.8 2009)
Candida albicans 15.0
(Hwang,
Hexamedine S. mutans 6 Chung et al.
2004)
Ervthromyein S. mutnas <1.5 (Yim, Ha et al.
Y Y S. sanguis <1.5 2010)
(Hwang,
Vancomycin S. mutans 1 Chung et al.
2004)
A. 39
actinomycetemcomitans ) (Liu, Shi et al.
3.9
S. mutans 39 2007)
Tricl A. viscosus )
riclosan
_ (Palombo
S. mutans 0.1-20 2011)
(Smullen,
S. mutans 5-50 Koutsou et al.
2007)
3 "H _{I:



A 3AEAE 2

Hgo] AWrlEe

ERoA 18%F9]

<E>= AWES WEATIE A
U wAE 9 MIC o= Ayt Zoja <E3>S
Ao ket g sk Aot

Masaru Sato 5= 137F4] 2] &9] W& FZE

Infusion (BHI) agar ®i#]o] +74 W A3
Azl 3 %
sl FarHo] e =
=gl Folalol AWelA  jackfruit® &ezl

G E AFHeR AEo 2ol HAER

S

o
i

Artocarpus heterophyllus] FEES

IEntE 75 (silica—gel chromatography)< ©]&

Zyzvo]l AR ) dilution method=
o} ¥ 7} (Artocarpin,
5,2',4"

o} 7} Al (Artocarpesin,

agar

isoprenylflavone) & 7}A
3.13-12.5 £ g/ml®] MIC#S 7HA

mutans®] t3] o}E7}H

g
Artocarpus heterophyllus?t 78 47 W A+l

phytochemical®] 2] -2+l
Foln st FHadtE
6.25 xg/ml |, oFEF}IH Al

)& Brain Heart
wekstel 14

AAS dol’lt). Artocarpus heterophyllus+
R e )

2B 7
gl A (16)
A7 - % -
skl A o
MICE stk

6— (3—methyl—1—butenyl) —
trihydroxy—3—isoprenyl—7—methoxyflavone),
5,7,2' 4'—tetrahydroxy—6—

off 3]
BT S,
12.5 pg/ml



e 7T B 7 242 AFAs Al dteiM i I EIAE
7R (17)

Erythrina variegate + 3$t=rolA sSllsdgt B 334 HAEE,
Masaru Sato =< 37|28 7FlgFx] AleA A3+ Erythrina
variegate®] E|E wWdtstal  opAlEel =¥ 5, AgIHA-HF-
I=2vtE 7Y (silica—gel chromatography)E ©]8€3}9] isoflavonoid
T AEsE FESI9Y. 1% Gv/v) w59 DSMO (dimethyl
sulfoxide) o] L3|Al7# agar dilution methodz= A3 A}
FZ9 77}A isoflavonoid & o8] 28] ~€}24d (erycristagallin, 3,9—
dihydroxy—2,10—di(y, y —dimethylallyl) —6a,11a—
dehydropterocarpan) Ad+°] S. mutans®| tha MIC 6.25 pxg/ml,
Actinomyces® Lactobacillus ©] dj3] MIC 1.56-6.25 pg/ml 3=
7V b A e gk el 28 Ao 7 vkt gl
H] (orientanol B, 9—hydroxy—3—methoxy—2—7,7 —
dimethylallylpterocarpan) & S. mutans 2} Actinomyces,
Lactobacillus I of) 5} o4 6.25-12.5 1 g/ml, of gl ~e}4d
o] o] (erystagallin A, 3,6a—dihydroxy—9—methoxy—2,10—di(y,y —
dimethylallyl) pterocarpan)i= 3.13—12.5 xg/ml ¥ MIC #&
7EA A -2Aatel ois] et adE UERSITE (18)

Kaempferia pandurata & SQIZUlAlo}ollA temu kunci 23l &+
FAEE AsHor AiL s Ad= fdll 2ol7|E SSiTth
Kaempferia pandurata®l*] %3t Isopanduratin Av Ay A3}
2Ags 7R HAAEAR FdeA gRFel  H7EAY, IF
Agagor ofEy I FH7MHZ|E st JK Hwang &<
Kaempferia  pandurata®] H&s FE2ES AgA-3

I ZvE 75 (silica—gel chromatography) & o] g3 =

10 J’—'! R 1_]|

=
=
2] ot



Isopanduratin Aell thal] -2 dAfol st 285 AFs3T 1%
DMSO®] £&|A71 Isopanduratin AE 1ml ¢ BHI broth7} &7l
FHe] two—fold methodE ©]&3] H&HEZACZ 3|AA|7]= broth
dilution method& ©]&3] MICE 3ttt S. mutnas o tist
Isopanduratin A% MIC+= 4 pxg/mlolar, 20 gxg/mlelA+= 159
A 28-S JER Rt} Isopanduratin Ax S. sobrinus®t S. sanguinis,
S. salivarius ° disiA= MIC 4 pgg/ml 9] w%e FA2ES
ettt FRAAE A (TEM) 22 ##st 43 10 pg/ml
F%o]A Isopanduratin A7} HrE|Zol AEZH oA FElE AEurS
o3 A7) 2= YERAITE (19)

Curcuma xanthorrhiza &= $h=ollA Z&oleta == A4

Al
A
Asdorn gAY, A, WM 5& A8IHE ° AE

£t} (20)  Curcuma xanthorrhiza ¢ A 4F=E7  dipotassium
glycyrrhizinate, ursodeoxycholic acidE &3t A|#|= in vitrool A
e #wHA AA A E<Ql Matrix metalloproteinase—2 (MMPs) =
gFEA o JAlgte A+ AArE AT (21) Hwang &
Curcuma xanthorrhiza2] ] | & FEES
odetreolEe]  &3fAlH  JEF (xanthorrhizol,  1,3,5,10—
bisabolatetraen—3—o0l) A< =8ttt} broth dilution method =
Agst Ay ZAEHES AP 1079 ¥+ S S. mutansel] 7HF
=2 g aRMIC 2 pg/ml, MBC 4 pg/mDE XStk A. viscosus,
P. gingivalis, S. sobrinus, S. sanguis, S. salivarius °l W3] MIC 4—
32 wg/ml, MBC 4-32pg/ml 9 Td#a¥s 7tk Candida
albicans®} Lactobacillus casei, Lactobacillus acidophilus®l] &A=
MIC 125 pg/ml o] w2 &8s 7Hv (22)

Drosera peltata Smith &+ StoolA oM E Ed+&

11 ___:rx | _'k.::-' : -l_-li



AFAEolthk. o] AES AAFlA FEFHE Plumbagin Al

A Al e asrt vkar 48 A vk N Didry &2 23k
AES oy 7HA gHE FEF3 DMSOe| &322 F agar diffusion
method®} broth dilution method® 7 W Aol tid Iz
Attt 1 A3} chloroform &% &3] S. mutans ° th3
MIC 31.25, S. sobrinus ° i3l MIC 15.625 gg/ml & 7}Fg =9kth
chloroformellA] F&3% EZHAE=E Al broth—dilution method =
MICE 3t A3} Plumbagin Ad+°] S. mutans$} S. sobrinusel 3]
MIC 1 pg/mlZ %2 FES 7Hilh (23)

Psoralea corylifolia & Skl 3312 = HIEAzt B2 &3

jgi

AEZ ek dg g AFEE Y] v}l Psoralea corylifolia®] A ok}
ool Ee]E = phenolic isoprenoid &9 H7Fx]2 (Bakuchiol)
A Feddo], Fargrgo] v A Utk (24) & H.

Katsura 5< Psoralea corylifolia Aol A diethyl ether® o3&
Z& Ayd RS AgA-HE-a=zZvE 289 (silica—gel
chromatography) 2 H7}x& AEE& F=39 0. broth—dilution
method® 77 Altel] thsh 285 A3t A3 S. mutans el
tjsled MIC 1.0-1.8 xgg/ml, S. sorbrinus®] & MIC 1.6 xg/ml,
Lactobacillus®l tha} MIC 1.0 xg/ml ¢ &+¥S HIT S. mutans
of thajM= &% Aoz s A e 1583 20 pg/ml
S5 slelA eds] BaE A g 9o EA4F, pH T
Aol el o Wt (25)

Humulus lupulus & 43 A==2 Folgty E2w W5 ¢fxo
Abgehe AER & 4eA vk Humulus lupulus®] eF3elr 2=

g AvlE FE (upulin) > FX ¢ LA 7ES TRt
=

[e] [e) =] = [e]
o = 9] &ukS L= Zurs Y= 3EES OFAkAd O

12 J’—'! R 1_]|



T 52 (humulone) o] 2} == iso—alpha acid 9}
=+ beta—acid7} 2 Ad&olth F9 &uks
e 422 dadsE 7 dua 484 gled 53] Bacillus,
Staphylococcus®t 2 I8l a7 vtz LA Sl
Bhattacharya < < I AA S F=3 N beta acid,
xanthohumol, Iso—alpha acid , tetra iso—alpha acid 2] Aol tf3f
Adstlth. FE 95% ool &MAA 74 sdEs FEIHAL
paper disc diffusion assayE ©]&€3}2] S. mutans®} S. salivarius, S.

sanguis 9 #FES AAARor =As¥TE. 18] broth dilution

methodE °| g3t & 1 AA| 9 F+=E29 S. mutans, S. salivarius, S.
70

sanguis®] gt MICE 743t AZgA N AHEEE FaEAd]
thymol, menthol, eucalyptol® S. mutans®] t©3t MICE 3/
Aate]l vlwetgitt. 28 ar old AFelA Fo FaEES =dtta
# %l ascorbic acidg FH7bsl AHMIEE WA A2k H7E §lo]
AETS WM AS A vlasklth. A3 A 3 paper disc
diffusion assay°llAl A3 F3 F+%= X5 S. mutans, S. salivarius,
S. sanguis °f W&l d+EHS MR AUt 1831 broth dilution
method = A¥E A3} F I AAL FEES beta acid7l S.
mutans®] sl MIC 2.0 pgg/ml & 7F4 & I8 B, 7=
=4 thymol & MIC 150 pgg/ml 2 thymol Rt} €53

e
ol

.

[
ju}

St e S ®olTth xanthohumol |, tetra iso—alpha acid, iso—alpha acid
7F 722k MIC 12,5, 125, 50 pg/ml 2 FAHJY HEEF
TAAEA = 20%2] AeE sEF 7HAL et ©] sElX beta—
acid thymol Rt S. mutansel] ¥ =2 & azE H AT ascorbic
acidel &= @FwtEA7F wi7bE= 22 ascorbic  acid7b 7kR
GArsta el oJgk Zlo] ofyze} pH Fael wE &dE YeEgt 9

X

13 A | - 1_l| o!



pHol A beta acidE $H3F ©f o g adrt ¥ Axlt (26)

r
H oo

T

Morus alba + &= &9}

=
olgtxl EHTE. Morus alba® €wjel o= ks, dudEst T
AY7HA] AeEd =4S Tt Slo] AW FC
A

2 @
g AuiE o™ (27), Morus alba® ¥l AWyzia Ee2w
o}

(e}

4
ok
(o,
S~
)

pus

=< kuwanon G A¥& F=silth. MIC %9
5742 well diffusion assay® ©l§3tl=d, S. mutansel] T3l
S22 2AAdy} dkgufo]lAle MIC 1 pg/mlel$la kuwanon G += MIC
8 pg/ml & sanguinarine (32 mg/ml), thymol (500 mg/ml) ©I
Hlsle] =& A ad=S 7FA 1 YAk (28) well diffusion assay +
ok lEo] AFE-3F broth dilution method £ MIC # S 2l o]A
fFojugt zlolE Hloe ATAATE AT (29), A FAT

FERIANY T 7|E =2 MICa#Y nlws] s u vz
SadS 7HX 1 Qo AZEY. T kuwanon G & time—Kkill

assay°lA 20 pg/ml FE°lA S. mutans & AdsE FAHS
RoFa, e 210 4<¢l S, sobrinus, S. sanguis ¥ X

_?_
Ao 7)= P. gingivalis ] tidlA %= MIC 8.0 pxg/ml o 33t

AR B (TEM) o2 #&e 43 k4 Kaempferia pandurata

=%9 Isopanduratin A ¥ Hre|gjo} A X®oA AMxzurs
A7l sk 2ge YERAH.(28) Morus alba & ©]-&%
& A7 elA+= Morus alba & HElE FEss FH wEgsEE JA

1o m
!

S
o

e

o

14 J’—'! R 1_]|



FEAT F Az FEES 21, AT FE Fol HeHA-IF-

AgvtE 7Y (silica—gel chromatography)Z ©o]&3fo] H2]g 4] 3
sanggenon C A#S FE3Ftl. broth dilution method® MICE
4% Ay Age] AMES 155%9 Aok FolA Morus albal
sanggenon C A+&o°] S. mutanse] 3] MIC 25 pxg/mlZ 7ME &
eSS Bt} A7t A-AE-g ZrlE 789 (silica—gel
chromatography) = H#| Ale] ether w¥o] 71 H& IFHdS
Bk, 18]a1  glass  tube® ©]€3% S, mutans® T HFF
AAAHANE  sanggenon C & HA 10 pg/ml FEoA T
<AletelA S, mutans® HAFE AMAIA glassell F-EHEs s
okt kAl Morus alba 2] BElelA FF3 A& < broth dilution
method& ©|&sto] 45 A3 77 Altel disi MIC 20 pg/ml
olate]l FHEAS Yehde A= AT A F U9

ATAAE FE3] 7= FeEdd vuded FaEs 7 v

Myristica fragrans = nutmegétil® Egw o]R9 Ex= Wy
g ol STt sk, Aol tkd 22 FER
o] 2t} Chung &< AZulA|otelAl st Myristica fragransE
EUSAA WEegE FE23 5 AepHA-FAF-A2vtE 289 (silica—
gel chromatography) = 7P AT} #2 oHolAMHolE FES
@3l Macelignan 38 FE33Ith. broth dilution method&
o] €3} S. mutansel e MIC ¢} #HA At %< MBC (minimum
bactericidal concentration)& =743 A3 Z2+zF MIC 3.9 pg/ml
MBC 7.8 pg/mlE 282 71A 3 vt ez eucalyptol (MIC
250 pg/ml), thymol (MIC 500 gg/ml) menthol (MIC 500 xg/ml)
Bop w2 g S HAY S sanguis o Wi E= MIC 2 xg/ml
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MBC 3.9 pg/ml Z ZFRIZIAAUR Ze Fds B, S
salivariusel] thalA= MIC9 MBC 25 31.3 pg/ml & F223Ad
(MIC 2 pg/ml, MBC 2 pg/ml) Hu= 92 8-S HAY. 183
Lactobacillus el ti3lA&= Macelignan©] L. acidophilus °f tjj3l]

MIC 2 xg/ml, MBC 3.9 xg/ml, L. casei © tsf4+= MIC 3.9 pg/ml,

MBC 7.8 pg/ml ¢l Hbal] 22 IAU2 1. acidophilus ©] tha] MIC
31.3 pg/ml, MBC 31.3 pxg/ml, L. casei ° tja|x+= MIC 31.3
rg/ml, MBC 62.5 pg/ml Z Macelignan®] Lactobacillus vl
ajr ERZIAALERT ¢ %2 FgrES 7HHT Macelignan
223 Ydoldel P. gingivalisol] tdiA+= MIC 125 xg/ml, MBC
250 upg/ml o= AUHoer w2 IH4HSE HIT  ES
Macelignani= AHtA A&eolA 20 pg/ml HE3telAl S, mutansE
T oJuel AHEtSItE (30) Rukayadi s Myristica fragrans©l X
2] $ Macelignan©] theFst w9t w=FAZte Al XA T o3
A a¥E 2h=A in vitro A¥S SIStk 71 A3 S, mutans, A.
viscosus, S. sanguis o 93 24A1FF sQF WHEolZl XA - uto
&l 10 xg/ml 552 macelignane 553 A w 2z 30%,
30%, 38%2 Al ars Bt (31)

Sagittaria pygmaea = St=olA  Eujgta S BAYO
oejsate] EEE AT AAEE (http://www.koreantk.com/)  °I
olatd  gtejsteM = P EEw S xste] wEW d
ela sl seke 2-8o] lvtal sttt Liu & S5 AN T3t

=

2] Sagittaria pygmaea & 943131l 95% d¥EE FEI T

<]

=

A7 A -HE-F 2 elE 129 (silica—gel chromatography) E
o] g3l 5714 3FES Hul3t T} serial dilution method® MICE

=98 A% FE¥ A¥  F  18-B-D-3 6 -
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diacetoxyglucopyranosyl—ent—kaur—16—ene A&%Fo] S. mutans<}
Actionomyces viscosus®| ©3a MIC 15.6 pg/mlz F2 &9k
e s Bk (32)
Vitis amurensisi= @=olA  GHFgta EEe 9G24 HAE=E
eYAFE T, dE, FFAME STEIE HACR Vitis
amurensis 2 g9} =7]Z AFgE7]E FYTE Yim 5 Vitis
amurensis 2 o®&E FF
mutans®} S. sanguis®] w3t dFHE 23ISR Y. disk diffusion
assay A3 97HA A2 & 274 2= AQd® 77k Ad&2ol BF S
sanguis® S. mutans®] tha] dF=HES A3 AT broth dilution
method & ©]&3] MIC9 MBCE =743% A trans—e—Viniferin
A Eo] S. mutansel WA MIC 25 pg/ml, MBC 50 pg/ml <
7}R 3 S, sanguisol sl MIC 12.5 gxg/ml, MBC 50 xg/ml k<
7HEE ols e glucosyltransferase B ¢ C & A3t
A5 o] &3 2] ¥Yelito] water—insoluble glucan
skl dolEA &, SHse Ae Aderdvh. v o}
5 %<l total bacterial adherence inhibition
(TBAD) & =73 A3 trans—e—Viniferin d+°] S. mutansell th3l
25 pg/ml, S. sanguisel W3] 50 pg/ml 2 7 & a5 HH
71E2] Al g AR nfolAle S, mutanso] ths] MIC <1.5 gg/ml,
MBC <1.5 gg/ml, TBAI 0.78 pxg/ml, S. sanguis®] tha] MIC 12.5
reg/ml, MBC 50 pxg/ml, TBAI 25 pg/ml #E 7FA trans—e-—
Viniferini= S. mutansell A& 3t az7F 9oj 2 A9k S, sanguise]l
sl vlsstk St dE 7Hso (33)
Magnoliae Cortex <& 3Zt=olx FHolg} Z= Foffz A&

S
g SRA ool F2 AAHT Namba 5 B QAT A
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%3k Magnoliae Cortex & WE2S o] &3] F=33th. He714A -
HE-gZvtE 789 (silica—gel chromatography) ©]&3&] ether
S 2 HE magmolol #} honokiol A& #83% . broth dilution
method& AFE3led MICE 743 23} Magnoliae Cortex®] HgHE
FEE2 S, mutanse] thal] MIC 25.0 pxg/ml %<5 7F8 3, magmolol
3} honokiol A& 724z} MIC 6.25 pg/ml, MIC 6.25 pg/ml #=
IR e. 2813 5% & EA8Fe] A+ magmolol ¥ honokiol A
EHF MIC 125 pg/ml #s 7HRH. thzwel S22 de] MIC
0.78 pg/ml , olg]AzZnto]xlo]l MIC 0.098 pg/ml Hili= S
s EAR V1= FHed F sl berbenne (MIC 50.0
pgg/mhHT= 232 MIC 2 7}l magmolol ¥ honokiol S.
mutans®] Wt 50-75 pg/ml FEoA 5EIL = A AAdEYE
7R A B2RAs| A A glucosyltransferase & Wl dHA
F2hg AsAl7lE 'k 7HAA ekt (34)

Theobroma cacao & SHv d4kA¢] A& % Theobroma cacao]
Ao ke FE e 2FYE vt 2Qlth (35) Hirao &
77t Es 50% WEeEH 70% c¥es olgote] FEI FE=H
7h7te ApAle] AFAgk AQdtel] it FAde Askdt colony
forming unit (CFU) assay A3, IZFot= 1% 3% (w/v) &
gingivalis, F. nucleatum, P. intermedia 29 A#&A< FTEE4,
A Zre]EA 07 AesA T broth dilution method®E ©]§3¢] MICE
S4% A3 P. gingivalis o W3 FE=9 MIC #2 2.0-256
pg/ml A3, eE FEFE AR P. gingivalisel diasl MIC 2.0
pg/ml 02 v Aol vl €53 5 dtEs Bl (36)
Wong &> 207FA1e] AEA<l ghekokAe] wis 47FA 4
Aol digk &8s AFSAE T4 FAS 20714 SFAE

=

:

(I
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Fasta] Sl Wi 8994 AN FEES S. mutans, S. mitis,
S. sanguis, P. gingivalis 47}4 72U Al i3l broth dilution
methodE ol&3ste] Fes At A Ad, wishuy Al
Fructus armeniaca mume Yol 47}A] F7u] Ao B5F azrt
13T}, Fructus armeniaca mume+ P. gingivalise] o3} MIC 0.3
rg/ml, MBC 0.3 pg/ml & E3] & g H2 B9, S. mutanse]
A= MIC 78.1 pg/ml, MBC 156.3 pg/ml, S. mitisel] thalA+=
MIC 78.1 gg/ml, MBC 156.3 gg/ml, S. sanguis °| tjsf4+= MIC
78.1 pg/ml, MBC 78.1 pg/ml & Ho}$2] dlito] thsir= thi
o e S KBt agar diffusion method® e S AEHAS
Fructus armeniaca mume + ZZZ Ao HI3|A] S, mitis ¢} S.
sanguisell &l o W& AsRkbEE 7H5lch (1)

Coptidis rhizome + dolgt E& eFAE AL Eo <<l
AL T E, A 5 Ansted RSt T, dEeA e A
22olgty. Takahashi & S=olM T4 FHAS FFFol 247

st B v dYA 223t A F 24ds AA ARvtE g9

1

(high performance liquid chromatography)& ©]-&3}o] <z o|=
AEE FESgth. A% A3 Coptidis rhizome FEES A
naeslundii, P. gingivalis, P. intermedia, P. nigrescens % A.
actinomycetemcomitans ©l| t]sled 0.031-0.25 mg/ml ¢ MIC #t=
7FR AL Streptococcus €} Lactobacillus w+5¢ ©jsted MIC 0.5-2
mg/ml Z Y@ F7EHES HAY. Coptidis rhizomeold F=3+
berberine®] 7d-¢ P. gingivalisell tjsted MIC 13-50 gg/ml, A.
actinomycetemcomitans © t3}o] MIC 13—-200 pg/ml 9 &8-S
7F5tt. berberine= P. gingivalis ¥ A. actinomycetemcomitans ]

azocoll FH3ZAHS 0.05-0.015 mg/ml x4 50% oA
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sl Bk P. ointermedia @+ P. nigrescens ¢ azoalbumin I}
azocasein TIHEAHES  0.22-0.46 mg/ml FEA 50% oA
Z 8 8lH Tt berberine+ Streptococcus, Actinomyces %
Lactobacillus °f tialix = slda8S At skt (37)

Eucalyptus globules += & 9Ak#]9] 7|7} & w %S =2 Eucalyptus
globules o] FE=2 thekst e gole] 28-S 7ML Utk
oelx Stk Eucalyptus globules © @®l QozgR¥Y FZF3] W
macrocarpal<> X|o}-9-2F Pl HFAI Al A a Ut
Qo &4 A Qtd. Nagata 5+ Eucalyptus globules ¢ &
Qo zRY 7|Fdws AAstL 60% olekEel {3MAA FE=3
A7 A - E -3 ZulE 7189 (silica—gel chromatography) 1
o] &3] odolAElo]E ¥FS& FEF38H macrocarpal ABC AES
23k t}. broth dilution method & o] &a X543k elito]

w82 A" A3 macrocarpal AB,C AE-& P. gingivalis®l

<

=

(
-—

£ 2

3

[0
ftlo

7B 7Fst i ES BT P. gingivalise] tia macrocarpal A £ B
= MIC 1-5 pgg/ml , macrocarpal C & MIC 0.5—1 xg/ml & &2

odk
~

g2 7Hx= o7 vERth P, ointermedia, P. nigrescens, T.
denticola © tsll4l&= macrocarpal A ¢ B & MIC 10 pg/ml,
macrocarpal C &+ MIC 1 pg/ml & Ajx oz Fe d48S 7R
A. actinomycetemcomitans ¢} F. nucleatum & MIC 100 g g/ml
o]A+ S & macrocarpal o A&3S 7FA a1 A Th macrocarpal A,B,C
10 pg/ml &%EA P. gingivalis 7} Edo=zw IR
Hydroxyappatite bead o #&3k= Zla 70-80% Alsfis3ltt.
P.gingivalist= 2|72 7Hd Fod Al T stz AT

HellA P gingivalis7} AF2fy+=H| arginine—specific cysteine

rir

proteinase (Arg—gingipain; RGP) 3} lysine—specific cysteine
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proteinase (Lysgingipain; KGP) ©] &3t 9a3 sirfa d## Qi
i

e o
macrocarpal A,B,C 7} Al P. gingivalis® RGP ¢} KGP &4o] &

SJEA R A E, 50 pg/ml FENA FE 80%1Y At
LERSETE (38)

Mikania laevigata ¢ Mikania glomerata + <o opH g 7}xHY
=3t} A EZ guaco Bl &3] E™U Yatsuda < EEhEAab
Mikania laevigata <2} Mikania glomerata 2 A|4HE FH 35k
TEste F 70% olgEel &MAA FEoFAU. hexaned ©] &%
=g 2 ntE 789 (thin layer chromatography; TLC) = hexane
i odopAlElo]lE HEo AES FESIUTE Aol AESH
nAES ATCC strain®] ofHE =2 AW7|FS FHFAIIZ EZRAN

broth dilution method Z MIC ¢ MBCE =

0

O

oX
ro
iy,
&
=
-~
Q
S
Q

laevigata ¢} Mikania glomerata 2] hexane FZ&°|] 77t S,
mutansel] ofd MIC 12.5—-100 gg/ml, MBC 12.5—-100 pgg/ml <}
MIC 12.5—25 pg/ml, MBC 25—400 pxg/ml 9 &+¥

ol EAstel A el did Al FEEs E3EEE WHo=
=73 Ay} Mikania laevigata 2} Mikania glomeratat® S. mutans®l
sl 22 sub—MIC %<9 3.125-6.25  pg/mlelA S
AA3G T 1831 S. sobrinusel] W al Mikania laevigata ¢} Mikania
glomerata 7} 22z MIC 12.5—-25 pxg/ml, MBC 12.5—-25 pg/ml, S.
cricetus o &l zZtzb MIC 12.5 pg/ml, MBC 25-50 pg/ml ¢
a8 7R S. sobrinus € S, cricetusel WEIME 1% @
el Felwel et F2o] sub—MIC H%E% 3.125 pg/ml 9}
12.5 pg/ml FEelA A=At (39)
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Y27 s W AUbEe =21E
= 7 AT 40) wEbN ZREA
A, AYel we} od, AEs EHHol Wisty ZE
A A =l whey 2Ado] Aot bt (7) ZEREY AL FoAARS
A (resin) &S Z 50% oS At U (wax) 7} ¢k 30%,
kA = WEkE 7] = (essential oil)©] 10% Z7FE7F 5% 7)EF
Aol 5% AE AAFE YA 7E JRoEE A9y FHE Fio|
et Gepx| =], oAl vlER, wvE AE & st Qlth
(41) Z2ZA° 2 FAYAJF S Z = flavones, flavonol, flavonone
9 EdtEol=(flavonoid) A E]¥ = (polyphenol), WEF
d1te] Sl (40)

Kim T2 gStarolA AQFst T2 EZAE Ae&&:E FF3 broth
microdilution assay® ©°lg3dl FA Wl Aol dist FaEHS
A3t S, mutans® ATCC strain®] tia] MIC 35 pg/ml ¢
aE S VAT 13, thE S, mutans strain®l] tidte] MIC 17.5—
35 pxg/ml < 7F5 k. S. sobrinusel Wia] ATCC straine MIC 35
pg/ml, T strainol distel MIC 17.5-70 pg/ml & 8-S
B¢t Time—kill assay 2%, S. mutans(ATCC strain) o]l thaljA+=
4X0 MICS wskod= Adads H3lew, S. sobrinus(ATCC

strain) o] tiallA = 2X MIC o] oA Ayt 285 7FX| 30 ]It



(41)

Atac Uzela & otEgt REEQ U] A WofA FH¢t g Eg]
77 Wl Aol digh 3y b

st F 96%9] oeteE o]g3d F=3sth. S. mutans, S. aureus, S.
sobrinus, S. epidermidis, E. feaclais, Micrococcus luteus 934 S/
O3 p. aeruginosa, E. coli, Salmonella typhimurium,
Enterobacter aerogenes Y| &#F9% 1354+, Candida albicans, C.
tropicalis, C. krusei 2} #Z& @&Xo] o3t F+#=#HES microdilution
methodE ©]&3ate] AU vl AdeA FH ZrZeies

dereel b 44 v gAwE s

2-256 pg/ml ® W&
WIS BTl W AW ZeEesd FYRS EHehnieo|si)
GRRolRAT A7 Fohuolmel EAME Aot Um B
e s FEsd ek nageel DMSOY AF FE
gde] 9ge nAA gonz MIC ) Aol 7t wEalsd
24 Aol wWEolgn AZEth b Gdel ¥ EzEear

4
N

19] Bursa—Orhangazi A|®WolA AFH s T2 Z A2 S, sobrinus
of MIC 2 pg/ml & 7F¢ =& %S B3, S. mutans ©f
el A= MIC 8 pg/ml, th2 28wt dis= MIC 2-8 1g/ml
#s 7Y a8 Sl deidE MIC 8—-16 pg/ml 2% Bursa—
Orhangazi A|®%e] Z2ZA7F 71 52 8-S X3, Candida
o sl E MIC 4-16 pg/ml O& thE Ae] ZgZ e ol 0
T g s 7Y oE Al Ao Z2EY A 9A] S, sobrinusel
sl MIC 2-8 pg/mloz UE vAE Hlg & ¥ 7HlaL
S. mutansel] &A= MIC 32—-64 xg/ml ¢ & 7Hxth (40)

Koo 52 Z2Z&g o ¥3te AHo] S, mutans® S. sanguinis 7}
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U5 3}=  glucosyltransferase & Asfst=X], T o]E5 v g ol
3 Adlsle dds steAod dis) Adsilvh. 1 A3 30714 ¢
A Eo] glucosyltransferase A3 ZgES 7K1 Qa, o] =
ZetHwol=2]  AdFE<l flavonone ¥ flavonolo]l 71 s
Asfaklet. 283 tt—farnesol Ag&°] MIC 14-28 pg/ml , MBC
56—112 pg/ml o2 7P &3AQ 4285 et 121
tt—farnesol & 56-112 pg/ml FEolA 4AZE o] wljF Al
At g et (42)
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3. 77 oA 3+ FES 3= A (essential oil)

UEl = 4+ Cryptomeria japonica F+Z3%F Z1o]9t}l. Cryptomeria
)i oFAlotel| Al &5t Aeh= H = Cryptomeria

japonica®l ¢ AEETZH IS 7HHA QA

1

japonica (A}

(essential oil) &

Jo

SR o] = (flavonoid) A&+ Fdtl UAnt. Cha &2 gh=olA
A5 Cryptomeria japonica ¢ ¢l& ##i TR/ 4/ &=
FZ33 . broth dilution method & ©]&
T Aol tish s Aoz SHsn. Ad A9 FE3
Cryptomeria japonica ¢ A+ S. mutans ¢ S. sanguinis, S.
sobrinus, A. actinomycetemcomitans, F. nucleatum, P. intermedia %!
P. gingivalis & BHIXSH 1152 Aol d&] 2% Fa8HS 7HH 3
ATE E. colid Alglsta MIC, 0.025-0.8 mg/ml, MBC 0.025-1.6
mg/ml o] &2 &S 7F5oh P. gingivalis o] thal MIC 25 g g/ml,
MBC 50 pgg/ml ©2 7} =2 35S w1}
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Al 4 A 23 A8 23

A in vitroolA T4 Wl Altel dis VIS = vl wEnkst
GrEs 7HA kil yEpd 189 A= ZEE A fiEiA
DA ATE AN A, sl =4l HbE ARy 7 Wl
Aol ddE QAAFATFI 398, MG A (mouthrinse) & 7 Wl
ayol #HE YEAEATTE 39 AAE F 6E] A FEATTH
ANtk Xk A-PHE =i F 2% Curcuma xanthorrhiza,
Magnoliae Cortex ¢ 7% U =aHE HZ37] 98 F2RYadd
olzwWH YA (randomized double blind clinical trial; RCT)-&
& ZEREYAY 4 W &Zdel  #dd
WY A8 (interventional study) ©]1th. Humulus lupulus®} Myristica
fragrans, 7He TAAIE AL d/ADAT7E 22 184 HAEA L
D5 FRoEy o)W d4AIE (randomized double blind clinical
trial; RCT) °& AAEAT. 7 9] 14F°] A= H7be Aof *&
TAAA A e AT ANEA AT 4F9] AE
zrEese] st dAAIFAT o dis] AFAANHI AP
AE Aol wmep <3E4>el AFElsksit

Curcuma xanthorrhiza = ¢4 7]=%d ®F W2 in vitroolA S.
mutans & H|Z3 7AW Aol dis dixzwrl SRRIdAd v e

daES A A (22) ANE 52 57He Ay

il

Algetelar, 1

r'\

=

X
il

(

S AF2 Curcuma  xanthorrhiza & &3 x|k, v]shH

NEA S AL/ TS AFsde. 22l Addda & 220
Aze 2oreve gow  Edesd EHS WAl 98
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2
vivo BEdg& Rt nd (split mouth method) & AFE-3lo] gH7
Aldstla, AddAE TR T 89 (randomization) skl
A dAte A dZA7E 25 AAERIA] g2 A] & Xetes
ah FA9EE o]lFWA /AR (randomized double blind clinical
trial; RCT) ©°2 AASAH. &4 553, AAAE 92
toothshield®] &z 3573 Al F ywx] 7|7 thA] Sl&

FTHALeE AWAF A FHANE ABeit 1
A Ql&EAANE A EA| o= Curcuma xanthorrhiza Xt

A
VERE, ARPTAN BE A mE AL oAt

1

mﬁ
o

vebytt. 55 A3 & Curcuma xanthorrhiza X3 A X A7}
ek Hls] 47.9% Y FYvst A9 AAadE Ht

Y

toothshield% AHE& APALPATRPNAE A@2H gopad

e, AFTeNM ferdE T
38.1% Z7bb Mol Aed  oAEAET mgou BAHC
FovatA gger 2D

Magnoliae Cortex i= Al 7]&3% viel o] S, mutans ¢ H2&

=
BT Aeg A%t 135 FH59

u

Asfeh= adE 7HAL A AR, I FEF=<?] magmolol ¥
honokiolo] & EAJstelA] EZ=ZIAIH FAFSE S, mutans©l
A AgS 7FA a2 Uth(34) Hellstrom S 0.3%% Magnoliae
FEES X AAAL AAATH 2Hel st @ate] oS
Aldetdnt. 10299 AduidAE $3F F=(stratified sampling)

= AREste] A2 Aol wet AYder yFa Zb FwkolA
SeFEe WAoo g FEIGY. 51> Magnoliae Al A9

T "89] placebowr o ® HFont zhzk 593t
3 Hextz Ay 4673 gz 4879 AddidAL

30 M 2T II ol



sttt F IS 6701€E Bek el 2WA Fojx MAAR
FAstR L, AlE Al A3 371E %, 670 Fo Quigley and Hein
Index 9} *|&%]4(gingival index) & ZAFSFTE F29jdg o] F3]
A28 (randomized double blind clinical trial; RCT) ©& A A&}

ABAS APA BE oW aFe] FekgiA o £ dE® stk

6714 F F I EF fFAvskA A2d A HALE
B (p<0.001) Aol dixwel v FonstA w2 HAAas

H Ao (p<0.001) Magnoliae AMAA= A= el Qloix 7|&E
A HuPys W FEEIANGY vt a3E YHEa,
AdAAEE] HhoAs FRRIAANPRTG A2 A4S e
(43)

Marta < ZEEHUA FE2ES XIS AXAZE 74 ol oud
FHFE vA=A AFE A 408 H AFVF AT 4098s Yo E
& EHAEE Slth ZEEZYAE JdEEs EME FESL
3% s=olm AT A9 VwHA &dn. F IE> 47 2084
ZrEYS FEEC EHE AAAL} A b2 AAA] IF0 =
Fol 8 Bob AdS A, A A=l AAE 20 =
AR A gt JEE 4 F AERF AT 1 A F AXA Aol
Frojul st zpol= yreEbbA] kgt ont A kbl A Frh AAke A
A B 7 1A JRAdel vrebtar, X Efell od A2 fgel
T SRR AFA ] HAQl |s7F YEhA] bkt (44)
Humulus lupulus, && <A 7|&Estdj® W3 oFXof 2o]= AEF
in vitroolA & AAS] FEFEF beta acid’t S. mutansel] tfsl H
Fes 7RIt (26) gz AT & FEES
%] 7= (polyphenol) 2] dF<I

I g2 etE Aol d (proanthocyanidin) < ¢F 35% 3¥3%stal a1, & Uk

31 SEA



AFAS 7HA L YA e A 29 Ao PAE gow Fo
NErE FEES E3H3E mouthrinse”} 774 W X2FA 3} X H A9t

o
WAl viAE 9FS ARAUG. AF mde AFYAE T
1

A& S = H3y wxal Al HA (parallel—group, crossover study) 3}
F29 e o]F W UAFAIE (randomized double blind clinical trial;

Aok 2979 AAUAAE Alw 149, Blw
7

So] FHAZ AB 1%° mouthrinse® vpfo] & WAl oz 397
ARRSE S SQith el Zhzke] Ade] & wwid 7+ o XS
F3 2FEole} ALK FHAAE A3 colony forming unit
(CFU) assay = AWM W9 S, mutans £AE SH3HTEH A F
A3}, & FEES X33 mouthrinse?] ¥282 BE At AbAfol A
UERHA] 949kar, placeboell HlE] FefwlatAl A WA A7) HAE
B3 (p<0.001) mouthrinse AFE- %9 S. mutans 2] 4% placebo
Hop foustA AAaskAth (p<0.05) AR A FE §F FEE
323F mouthrinse 9} placebo$} folm|st 2ol & e =] ¢Skt (45)
Myristica fragrans & nut megdti%® E&#m oA 7]&3z S.
mutans ¢ S. sanguis & T4 W Mol ZEEIAAHI v
G S A Qew (30) e AdEAlte AEE Asfske
9% 7FA2 du(31)Maha &< nut megE Z¥I AMEL
mouthrinse$}  7]E£]  FHAAR  EEREIALS]  FAFTHEH
AWM 7 G thdt in vivo studyE FH3ATE A3 2SS

)
A oleta B4 (Mosud TS o4 169E o 47

32 M 2T II ol



mouthrinse® 5UA AL =2 &9tk nut megdS XTI
mouthrinse= 20mg?] nut meg F% 24 w2 70%9 cdEdd=
=gsto] =nlekaith. & o] A iR =

279 mouthrinse & 3% 1822 x}83tw, 297 F4 & oS
5U7FE A2 5479 Y& mouthrinseE AE3ES 3%t AT
Fa9gd ol U4AE (randomized double blind clinical trial;

RCT) °% AA8gi: 7t Ag7izte]  dujeitt et
W

N

A5 (plaque index) <} | 2#] = (modified gingival index) & 574

tlo

stolt. A3 A3, nut meg FEE Z3tsk  mouthrinse 2}
S2E2IAIL AL Ao vls] XHAFY X< (plaque index) oA
FomE S Bla(p < 0.05) F AP Aol fFevgh Aol
ERRA ekt (p>0.05) W E

index) A= ¥ 744 FAAHAL KA Aol Z hehhA ot

2

2| &A= (modified  gingival

(p>0.05) nut meg FE=ES X3S mouthrinse + T olA
gzl SEEIAALE X A5 gzl vls avE 7HHTh (46)
Koo & 3% Z2ELYAE TH$ mouthwash7t 77 ol A gel
2= Gl die AlFerdith A 2ES 68 AdddAE
shvel  Iwo® oAl AA AdTd T (ZREYAE
xghshA] o2 e A9 mouthwash) & AFEsHAl sk A}
A+ (crossover  study)®23  o]F™ A (double  blind) 4 o=
AAsEATE AWMA @A 3UZE STl 29 16mle] TEEEA

X3 mouthwash@ 1#3F FAAZ Stes T 49x] ==

O

X e) A 4= (plaque index)E AN A2AAXE]S EA3)] insoluble
polysaccharide &S SAsIET. 7U3HY] FX7] o]F 33U
ZZ2EIA BXESH mouthwashd AFEsHAl st 22 who=

2]
A A AL ASAA A Fdsin. AdVIE F

33 2 2 1_]| &l



= A FRARE FEE ol
daddxte] 7 o A S AR A9 A, AsA )

EREZA X3t mouthwash7} o) 2ol H] 3] &l st

offf oY

N

ASFATE (p<0.001) H2A=E] W2l insoluble polysaccharide?]
w=7b Aol dEeHa fosiAl wth (p<0.05) = 7
Jel7F EA43te Aol ZREZHAE XS mouthwash7}

insoluble polysaccharide A4S Alet= @&
2 ygdd, ada A8 77 o 37k O AukA sy
e oM@ RALE b dgkth (4D

rlo
[-'O
o
ﬁr‘
fuj
o

. R ksl



FE & fFopuUEylsesi[od aigniosu

(2002 Fin ARSI R 00BEAE | oo | Apnis purlq SEE— sodo1d
‘T2 18 A7) ‘00H) TE Kielafss o J —8[qnop ‘JBA0SS0ID : - d
HOpUT anbEld je|a [e0ga281d (I
210 FE o 22T Apris
..m W _ ) ; ) ..,.... =
B 18 ¥,1IBY [FEE Byl [EHIPUIIEMEME & S4Ep C 91 I3A0SE012 “[8[eled) | esULIyInow | SUBIERI] BOTISLIAN
‘IEIIRS [V ¥epul anbeld FR|vEEEE BE2Th (B 14
Fi&E ElalEd [FEIpUIEnDE (1
(L00Z T Hi2lafeE {2 (apris
T8 um,m.EMmmWH & SUEINWCS h Hm._ﬁ #la 20033210 (g siEp © 87 J9A0SSOID ‘[a[eted) | 9SULNMInOW | Snndn] SninWni]
"m_umﬁ:.ﬂmw H:n_h _.ﬂu....u_q_.b—ﬂ.._mr .“—..UM
HOpUI anDEN Ye|a |e0gQa2E1d (1
A = "B 18
,mHn_.c a b R 2E= HEaa 2 - a1gedy1001 STj0do 14
Hemo N —BYInHg PlEEEL k=2ERF a 08 =E 2 d
‘ZITMBISEUE ) £
(4Apnis
o E BT - LIE £ BIR
210z E_“_Enhw Fi ¥epul [BAIEUI IO 5 ) dnoz [aqieed .| #izedylool | x81J07) SETOUBER
pUE WoISTIaL) Kielafs4 fela 0Ga28[d g ‘BUIdWIES payllels)
] 124
(007 1218 TR XIpll [BAIEUI SHaam e 193 81320171001 mm“__gt_ufcmm
iR TReE Eislatp L f2|a fo0ga0Eld c == BWIN3INY
s1380gns
808UaI8I8Y 1ngay poLIad 10 pOTIa[Y BOLIIIUA(] 12npoad [BINIE N
I8quinu

LBEREDE B REE K £ BREK BlLR EFERRE GE>

35



=
Agstorng dAEHo] &t &8 9o v aHRE JHH L A
broth—dilution methodE AF8 3HA %2 A3FAz= A=A
weba] et Akg ol9le] gdte] s HA=EHE o BAEAY
R omN ol AFHE HAEAC diE]  broth—dilution
methodE AREal 71& Fd=dd vluws] FdFHoz o= Hr9
FdrEs A FUHHoE e a7t Ut

Curcuma xanthorrhiza, Magnoliae Cortex 7} #7Fg Xk RCT
A¥ in vivoeld FEuEtA Ae9s Ak FHowE YERRT
Humulus lupulus, Myristica fragrans 7} Z7Fe 373418 A= RCT
A3 in vivoolAd FovletAl AH AHe AT &AL
A7kE Ak in vivoeld A A E&nE vEWHl
TAAGA = AH ABEE AdAANZH. AT RCT= AA9
ATAH7E glo] ZEEYAS 74 Wl 5y ¥ Sl desit
458 A=o disk RCTE EF ASAFTE SH7IToE A%k,

A7 Aok F WAl tE A AT A3 YAk ol

36 21

| &1

11



AFH in vitro A T FAA

o]
2 gtk wEbA in vitroolA 7HE &=

801—

2pA] A i,

=3
=

Aol

3

S

HdA S

fe]

ihl

]

A

ﬁo

e

2] OFof

37



Z3 1)

il

o

1. Badria FA, Zidan OA. Natural products for dental caries
prevention. Journal of medicinal food. 2004;7(3):381—4.

2. BAEAZFSE 201298 S50 A Bl AL 2013,

3. Palombo EA. Traditional medicinal plant extracts and natural

products with activity against oral bacteria: potential application in
the prevention and treatment of oral diseases. Evidence—based
Complementary and Alternative Medicine. 2011;2011.

4. Featherstone JD. The science and practice of -caries
prevention. JOURNAL—-AMERICAN DENTAL ASSOCIATION.
20005131 (7):887-900.

5. Loesche W. Dental caries and periodontitis: contrasting two
infections that have medical implications. Infectious disease clinics
of North America. 2007;21(2):471-502.

6. Marsh P. Microbial ecology of dental plaque and its
significance in health and disease. Advances in dental research.
1994:8(2):263-"71.

7. Libério SA, Pereira ALA, Araljo MJA, Dutra RP, Nascimento
FR, Monteiro—Neto V, et al. The potential use of propolis as a
cariostatic agent and its actions on mutans group streptococci.
Journal of ethnopharmacology. 2009;125(1):1-9.

8. Chaurasia A, Patil R, Nagar A. Miswak in oral cavity-An
update. Journal of Oral Biology and Craniofacial Research. 2012.

9. Global Toothpaste Market to Reach US$12.6 Billion by 2015,

38 L ‘_]l



According to New Report by Global Industry Analysts, Inc.
http://www.prweb.com/releases/toothpaste_oral_care/whitening_reg
ular/prweb4661914.htm: Global Industry Analysts, Inc.; 2010 [cited
2013 9.29].

10. Signoretto C, Canepari P, Stauder M, Vezzulli L, Pruzzo C.
Functional foods and strategies contrasting bacterial adhesion.
Current opinion in biotechnology. 2012;23(2):160-7.

11. Wong R, Hiagg U, Samaranayake L, Yuen M, Seneviratne C,
Kao R. Antimicrobial activity of Chinese medicine herbs against
common bacteria in oral biofilm. A pilot study. International journal
of oral and maxillofacial surgery. 2010;39(6):599—-605.

12. Thaweboon S, Nakornchai S, Miyake Y, Yanagisawa T,
Thaweboon B, Soo—Ampon S, et al. Remineralization of enamel
subsurface lesions by xylitol chewing gum containing funoran and
calcium hydrogenphosphate. 2009.

13. Rassameemasmaung S, Phusudsawang P, Sangalungkarn V.
Effect of green tea mouthwash on oral malodor. ISRN Preventive
Medicine. 2012;2013.

14. Valgas C, Souza SMd, Smania EF, Sméania Jr A. Screening
methods to determine antibacterial activity of natural products.
Brazilian Journal of Microbiology. 2007;38(2):369—80.

15. Cos P, Vlietinck AJ, Berghe DV, Maes L. Anti—infective
potential of natural products: How to develop a stronger in vitro
‘proof—of—concept’. Journal of ethnopharmacology.
2006;106(3):290—-302.

16. Ganesan S. Traditional oral care medicinal plants survey of

39 A | - 1_l| o!



Tamil Nadu. Nat Prod Rad. 2008;7(2):166—72.

17. Sato M, Fujiwara S, Tsuchiya H, Fujii T, Iinuma M, Tosa H,
et al. Flavones with antibacterial activity against cariogenic bacteria.
Journal of ethnopharmacology. 1996;54(2):171—6.

18. Sato M, Tanaka H, Fujiwara S, Hirata M, Yamaguchi R, Etoh
H, et al. Antibacterial property of isoflavonoids isolated from
Erythrina variegata against cariogenic oral bacteria. Phytomedicine.
2003;10(5):427-33.

19. Hwang J—K, Chung J—Y, Baek N—I, Park J—H. Isopanduratin
A from Kaempferia pandurata as an active antibacterial agent
against cariogenic Streptococcus mutans. International journal of
antimicrobial agents. 2004;23(4):377—81.

20. ¥A4, HAEd

95, AHS

foliian ;g—(ﬂ:ﬂ, E}‘X]%’ et al.

’ ’

HAAFEE Curcuma xanthorriza oil HAFS] X = 224
oAl &3t o gkA] 5288 %], 2005;35(4):1053—-71.

78, A4d, A, HeE, A, JIE Y, et al. Curcuma
xanthorrhiza oil 2 SEulHAI XA o] X2 A a2 2005.
22. Hwang J, Shim J, Pyun Y. Antibacterial activity of
xanthorrhizol from Curcuma xanthorrhiza against oral pathogens.
Fitoterapia. 2000;71(3):321-3.
23. Didry N, Dubreuil L, Trotin F, Pinkas M. Antimicrobial
activity of aerial parts of Drosera peltata Smith on oral bacteria.
Journal of ethnopharmacology. 1998;60(1):91—6.
24. Labbé C, Faini F, Coll J, Connolly JD. Bakuchiol derivatives
from the leaves of Psoralea glandulosa. Phytochemistry.

1996;42(5):1299-303.

40 A | - 1_l| o!



25. Katsura H, Tsukiyama R—I, Suzuki A, Kobayashi M. In vitro
antimicrobial activities of bakuchiol against oral microorganisms.
Antimicrobial agents and chemotherapy. 2001;45(11):3009—13.

26. Bhattacharya S, Virani S, Zavro M, Haas GJ. Inhibition of
Streptococcus mutans and Other Oral streptococci by hop (Humulus
lupulus L.) constituents. Economic Botany. 2003;57 (1):118—-25.

27. Kim E, Lee Y, Leem H, Seo I, Yu M, Kang D, et al.
Comparison of nutritional and functional constituents, and
physicochemical characteristics of mulberrys from seven different
Morus alba L. cultivars. Journal of The Korean Society of Food
Science and Nutrition. 2010;39.

28. Park K, You J, Lee H, Baek N, Hwang J. Kuwanon G: an
antibacterial agent from the root bark of Morus alba against oral
pathogens. Journal of ethnopharmacology. 2003;84(2):181—5.

29. Du Toit E, Rautenbach M. A sensitive standardised micro—
gel well diffusion assay for the determination of antimicrobial
activity. Journal of microbiological methods. 2000;42(2):159—-65.
30. Chung J, Choo J, Lee M, Hwang J. Anticariogenic activity of
macelignan isolated from Myristica fragrans (nutmeg) against
Streptococcus mutans. Phytomedicine. 2006;13(4):261—6.

31. Rukayadi Y, Kim K—H, Hwang J—K. In vitro anti biofilm
activity of macelignan isolated from Myristica fragrans Houtt.
against oral primary colonizer bacteria. Phytotherapy Research.
2008;22(3):308—-12.

32. Liu X—=T, Shi Y, Yu B, Williams ID, Sung HH-Y, Zhang Q, et

al. Antibacterial diterpenoids from Sagittaria pygmaea. Planta

41 A | - 1_l| o!



medica. 2007;73(01):84-90.

33. Yim N, Ha DT, Trung TN, Kim JP, Lee S, Na M, et al. The
antimicrobial activity of compounds from the leaf and stem of Vitis
amurensis against two oral pathogens. Bioorganic & medicinal
chemistry letters. 2010;20(3):1165—8.

34. Namba T, Tsunezuka M, Hattori M. Dental caries prevention
by traditional Chinese medicines. Part II. Potent antibacterial action
of Magnoliae cortex extracts against Streptococcus mutans. Planta
medica. 1982;44(2):100—6.

35. Ferrazzano GF, Amato I, Ingenito A, De Natale A, Pollio A.
Anti—cariogenic effects of polyphenols from plant stimulant
beverages (cocoa, coffee, tea). Fitoterapia. 2009;80(5):255—62.
36. Hirao C, Nishimura E, Kamei M, Ohshima T, Maeda N.
Antibacterial effects of cocoa on periodontal pathogenic bacteria.
Journal of Oral Biosciences. 2010;52(3):283—91.

37. Hu J, Takahashi N, Yamada T. Coptidis rhizoma inhibits
growth and proteases of oral Dbacteria. Oral diseases.
2000;6 (5):297-302.

38. Nagata H, Inagaki Y, Yamamoto Y, Maeda K, Kataoka K,
Osawa K, et al. Inhibitory effects of macrocarpals on the biological
activity of Porphyromonas gingivalis and other periodontopathic
bacteria. Oral microbiology and immunology. 2006;21(3):159—-63.
39. Yatsuda R, Rosalen P, Cury J, Murata R, Rehder V, Melo L,
et al. Effects of Mikania genus plants on growth and cell adherence

of  mutans streptococci. Journal of  ethnopharmacology.

2005;97(2):183-9.

42 A | - 1_l| o!



40. Uzel A, Sorkun K, Ongag O, Cogulu D, Gengay O. Chemical
compositions and antimicrobial activities of four different Anatolian
propolis samples. Microbiological research. 2005;160(2):189-95.
41. Kim MJ, Kim CS, Kim B—H, Ro S—B, Lim YK, Park S—N, et
al. Antimicrobial effect of Korean propolis against the mutans
streptococci isolated from Korean. The Journal of Microbiology.
2011;49(1):161—4.

42. Koo H, Rosalen PL, Cury JA, Park YK, Bowen WH. Effects
of compounds found in propolis on Streptococcus mutans growth
and on glucosyltransferase activity. Antimicrobial agents and
chemotherapy. 2002;46(5):1302—-9.

43. Hellstrém M, Ramberg P. The effect of a dentifrice
containing Magnolia extract on established plaque and gingivitis in
man: a six—month clinical study. International journal of dental
hygiene. 2013.

44. Tanasiewicz M, Skucha—Nowak M, Dawiec M, Krol W, Skaba
D, Twardawa H. Influence of hygienic preparations with a 3%
content of ethanol extract of brazilian propolis on the state of the
oral cavity. Advances in Clinical and Experimental Medicine.
2012;21(1):81-92.

45. Shinada K, Tagashira M, Watanabe H, Sopapornamorn P,
Kanayama A, Kanda T, et al. Hop bract polyphenols reduced three—
day dental plaque regrowth. Journal of dental research.
2007;86(9):848—-51.

46. Al-Saffar MT, Rafi'A AT, Taga GA, Taga AA. The Effect of
New Formula (Nut Meg Extract) As A Mouth Wash Compared With

43 A | - 1_l| o!



Chlorhexidine Mouth Wash. Al—Rafidain Dental Journal. 2013;8(2).
47. Koo H, Cury JA, Rosalen PL, Ambrosano G, MB au, Ikegaki
M, et al. Effect of a mouthrinse containing selected propolis on 3—

day dental plaque accumulation and polysaccharide formation.

Caries research. 2002;36(6):445—8.

44 ] H “i 1_'_” .



Abstract

Review of the potential use of
natural products
as toothpaste ingredients

Seo—hyun Jung
School of dentistry
The Graduate School

Seoul National University

Dental caries and periodontal diseases are chronic infective
diseases and the pathology of these diseases are well established.
Also, these diseases are preventive by good oral hygiene. Their
pathology is well established and can preventive by good oral
hygiene. Traditionally, natural products have been used for
prevention and treatment of oral diseases. Natural products have
various therapeutic effects such as antimicrobial activity and anti—
adhesion activity. The objective of this study is to screen the
natural products that inhibit the growth of oral pathogen associated
with dental caries and periodontal diseases. The natural products
were searched by using Google scholar search engine. Then, the
searched products were chosen after comparing them with the
conventional antibacterial agents. There were eighteen plant
species and propolis that satisfied the screening criteria. Dentifrices

containing the extracts of Curcuma xanthorrhiza, Magnoliae Cortex,
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Humulus lupulus, Mpyristica fragrans and propolis showed the
effects of reducing gingivitis in vivo study. Further studies on the
biological activity of toothpastes containing these plants and

propolis should be conducted.
Keywords : natural product, toothpaste, dental caries, periodontal
diseases, antimicrobial activity
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