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AAE2Q] Curcuma xanthorrhiza= A7
(Zingiberaceae) 215E2] UFO R Qmyrleole] %
oREAEE delA glon HelEie) diEo] ol
FHEE]E(xanthorrhizol,  1.8.5,10-bisabolatetraen-3-
ol sesquiterpenoid AlEe] SI¥HE=H 1970
29| Rimpler 5ol Qa4 412 Fe¥ict. 4

Curcuma xanthorrhiza®l gjgdoz= slota

T triglyceride g 7F WG he-
patoprotective effect)’” | 2= (nephrotoxicity) 7H
3_51_1}51). 601.0375}%52’55)’ Fdo](anti-metastasis) 2
% 2o) B Fr}. T3 Hwang 52 & Cur-
cuma xanthorrhiza®| 735t5ol] et ggst o
ARANE hasisletd, F28 S e S0
s JehE TR SRS ek, AE
gf&e] Xjo} $41F B 191 S, mutansel] thgk
2| A A% (Minimum Inhibitory Concentration
: MIC)7} chlorhexidine} ¥ ualo] fAleE e
Upehdr}ar sl "

B Ave] E£4L Curcuma xanthorrhiza oil
of el 73] oA F FARES gelslar g
o5 A B 229 A gE Adske 9l
op, o5 flate] v A|FH HES AFEI
Curcuma xanthorrhiza oil ©] interleukin-1p %
Porphyromonas gingivalis?t 212 X|FCIthA|
o4 matrix metalloproteinase-2(MMP-2) ¢}
A2} type IV collagen 3] Aol njzl= &2}
Wi, ole]gh Eatell il 7 AR AA
4 $-8o] 7FedAE ERls] By 98l Cur-
cuma xanthorrhiza oil - x|2Fo] 2|2} 2]
ARl mAl= EE WEEaIA) g,
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>
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jake4
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1. Y1 E — Curcuma xanthorrhiza oil

5] oFdell A ¥ Turmeric, Javanese (Cur-
cumae xanthorrhizae rhizome 7)91 Curcuma xan-
thorrhiza®l 712% ej& £} olar, n-dhks
A7rsto] dollA] 2427k 5% & onlisin). o
W FEANS RFsESaL n-datka) of oA
o|E EgH100: D H7BHIR 3] o] Cur-

cuma xanthorrhiza oil-& Hdo] AR&EIIT}
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2, i
b NRHETAIA(N vitro study)

1-1. Bacterial culture

Porphyromonas — gingivalis(ATCC ~ 53978) &
hemin(5 g/nf), menadion(0.5 g/mi) o] T4 bra-
in heart infusion brothelX ¥%7F O.D. 660
0.6~0.70] %% et ¥ 94lEe]10.000 x g
10 min)le] & FEAE 0.2 m FEEQ] FE
Z A Gerslsr 80T ol ARE- A7 Hasis

1-2. W7 QI MIZ HiRHCultures of Perio—

dontal Ligament(PDL) cells)

WAXES S8 WA A7RIE FBS(Fetal
bovine serum, Gibco Co..USA) 10%, &¥A|(Peni-
cillin G 100 g/mt, streptomycin 0.25¢¢/m¢, amphote-
ricin 25 pg/m0)7} Z7Rd a-minimal-essential
mediumMEM©] €01 A= 100mm HA] &A
FEloz 2 F7E 1/35-919] 25 22E- wo
W5 A AdElsitt ols AE 2242 25 mm’
tissue culture flasksol il 20% heat-i
nactivated FBS9 A7) aAl7F 0] s «
-MEM #iA] 2 BiBIAEH37C in 5% C0). A5 Sl
tf M2 g HAlo] FAdE T ujdls A7 sk
23] A1 3 0.24% Trypsin/EDTAZ o}-8- 5] A
T2 2] 3 5 1:3~1:49) v]&= AldejeFsisich

1-3. Curcuma xanthorrhiza oil 2| Type IV
Collagenase/72—kDa  gelatinase(MVIP—

2) 2 oy 240
B 280l M= 4~83] Al ¢ A5 ) Al
2 v= 1A Aok, DMSO(Dimethyl Sulpho-
xide, Sigma, USA)ell 5#H]%¥! Curcuma xanthorr-
hiza oil& o-MEM B{#] U} 5527} 0, 0.5, 2, 8, 20
pg/ml F5E X2]g 5 1A17F & Porphyromonas
gingivalis W9¥NS 15 my/ml= viR)el 21 Fois)

of 3971 vjeksleitt. Curcuma xanthorrhiza oil

Ad] =52 0.5, 2, 8, 20 pg/mE 33] vk A55)0]
Aoz AP paired Student's t-test® thzrat
Fo)4E p(0.05 ollA njaraEle)

1-4, ™S Moo= J2m(Gelatin zymography)

AT M witel 1500 & buffer (2.5%
(w/v) SDS, 50 mM Tris HCl(pH 6.8), 0.005%
bromophenol blue, 3% sucrosel®} 1115 43
% 0.2% gelatin 3+ 8% SDS-polyacrylamide
gelolld] d71edsaioict. el F gele 2.5%
Triton X-100 2 50 mM Tris-HCl(pH 7.5) -84
oA A4s] umksle] 3084 23] MHE F Wk
buffer (50mM Tris-HCl(pH 7.5}, 10mM CaCls,
150mM NaCl)AelAd 37°Co 18A17F Hhg-AJZHT
Gel= 0.05% Coomassie brilliant blue R-250
(10% isopropyl alcohol ¥ 10% acetic acid) &= FA1
aka Al ol = Coomassie blue7}F #|71% 8-
oF stain AAE sIGiT) Aepdo] el Wi
Fra vpen o] Wite] FLE ofu|AEA7

(BIORAD Multiimager) S E3al #5131

1-5. Hof NI F2| HiY

MAAgo] = 7748t AgRlell A A et e e
¥ Histopaque-1077(Sigma, USA)S o183k 4
Tab dRRo g el EE ¥2]8k F phosphate
buffer saline(PBS) ©.& 2-338} A|#ls}e] 10% fetal
bovine serum(FBS), 100 U/ml penicillin®} 100
rg/mé streptomycine] $H4-% RPMI 1640(Gibco.
UsnolM 95% F71, 5% i sl FatH o= wl
&t

1-6. U SO0l Curcuma xanthorrhiza
ol O] IL-13 ‘4Nl OIN= FY

wjorgl ot sl MEE 24 well platec] 10°

cell/well 2 ®751] DMSORF #71gF RPMI 1640

RS 2t 02 BlaL E. coli lipopolysaccha-

ride(LPS, 25u/m)E A7) well®} LPS(25ug/

mf) +DMSO ol Curcuma xanthorrhiza oil & Hi

1055



Table 1. YYNFIY RN G FYYEI HIRHIR

i PR AgAe} oA}
HmpA| g Elgl dejgt 20.0% 20.0%
3l ER 0.22% 0.22%
T Cur_cum? xanthorhhiza oil 0.025% ~
(0} BEeln) f)°
R CECER) A2 4
i A, ey, ZAS T &k Al
* Curcuma xanthorrhiza oil @ Z¥E2]E 40% 3=
A FE0,0.02 0.1, 0.5, 2, 8, 20 ug/m7} ¥ Hgho] g, A Aol n)E gksk obg
=5 AE] 3 well & A0 R Bjo] 48417k vk} (el:aHA) & #1270 58351 edskon,
Sk Wl 2 Al BRI Bob 400 x g2 10 T U] ZxleEs wAAE Fo|Au Ald Bgu
X QRN e kS Bof &7 72] -80Coll = 7Ha olA] a2 THEE S
sARASINC. Ak IL-189) %E enzyme gk 22 4o gl Al
immunoassay system(Amersham UK)& o]
=7gskaL ELISA reader® 450nmollx] v #jak 1-2. Qe
sttt Curcuma xanthorrhiza oil *g] %
0.02, 0.1, 0.5, 2, 8, 20 pg/mtE 33 WH=- A5} ek
o] Ao AZFE paired b2 o)z e 339
Student’s t-test® s} )57 p(0.05 o] ol AY A F 4HEERT
ol sl 47 2slo] Ak 31
% ZAFsIA

A et WYl oA F Ao
o3

Ao Fofgh Aldelx] A7} &
UERlE i 3 ARIRIZE 207] olela Al5g
Zol7} 3mm o3l et gl Alke FA9lE
AEslslnt. & 6579 QAP BRElon, 33
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Figure 1. Off MZO| NS
E2 M shieldE IHL 25

R L R I

12 71289l %A 4 %

gaisiet. sleke) A Xl o= SIiaL, blee-
ding on probing(BOP) 6719, vhH=#| A= 4
7ol thated 7123t} R Loe & Sil-
ness gingival index, Silness & Loe plaque
index, Bleeding on probing =02 Z43}3Ct.
o1& A A% (Scaling:So) RTINS
(Tooth brush instruction:TBD S A8t 1€
Ao kS Ye shield® A2 A 3k 23],
Modified Bass method® Ald¥sles 3191
Shieldell 1.5g¢] #[oke Ae- ¥ WA Azpsiar

(Figure 1), Y 2ok 1.5g% 3ol 28 & &
AS 187 A& 3 5 ks s Aol W
1L shield= AASH, F2F F9lol @2 A|eke 15
mee] E2 1027t ollles sioich. Ao, A
A A AE e AR 5 A RIS
Fol A 51 = sisich
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Table 2. Study design

.

Gl
Pl
BOP

& A
221 35 5 Y Al floh 28 RGE oA

=319

1-4, Sy

APaat dizt Alole] dRIglA 7t shield
% no shield F-¢jell 2lo] baseline ¥} 35+ Alo]¢]
v+ Wilcoxon signed ranks AMgslsi) &
$t 7} baseline 2 35l 2lo] shieldE 4=reh 3

}.
Kruskal-WallisZ A}83}14)
. 3L
1. N A}

1) Curcuma xanthorrhiza oil0l] 21SF MMP—2 &
A o 20t

ZAlols 2] Ay} Porphyromonas gingivalis

HjFelio] Al AFEQld] AlEHE ARl
72kDa =17]¢] Aepel #3) H7} wi=rt gelgglo
™, o]R9] &3} ¥ 62kDa W=T} okebA] Hlof
e Exfgol] 2] Aste] MMP-271 2l w]= 718 oF
T ATk K 3 oA ®%o] Curcuma xanthorr-
hiza oil ©] 0.5, 2, 8, 20 pg/mE 2] ToA=
it vlasle] Fie 9E9 MMP-29] Axlel
AE B3low oA &ake 7 Het 60, 80, 95%
2 Aefll A SAH R Foldt AA8-L Lehid
THTable 3, Figure 2).

=,

2) ol HOHN|ZZO)IY Curcuma xanthorrhiza oil
Ol IL-1p WO ONj= ¥

doll Aol igk LPS % A] Curcuma
xanthorrhiza oil®] 1L-18 A= 23l
Z230.02, 0.1 pg/mb 01421 0.5, 2, 8, 20 pe/ml A
el olxE vzt Hlwsle] s 9 A9 11-1B
o] WIAE Bolor oA axb= 22 Bt 5, 8,
38, 42, 80, 88% = LRI THFigure 3).

DMSO

2 8 20

60 80 9

Table 3. Curcuma xanthorrhiza oil0ll 2/t MMP-2 2P i 83
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Figure 2. Curcuma xanthorrhiza oil®l MMP-2 Figure 3. Curcuma xanthorrhiza oil & IL-18
N2 i =21t

2. ey Ay 2 o)} HolX ebolt}. TS 3F ¥ shields 4

25t FlellAls Ao bzl Blste] FAH
1) NI2NNGngval index ; Q) o2 Fogt 7445 BRI (Table 4. Figure 4)
]

Shield2 A2FF 29olA baselined} 35 5 2) TNERANILPlague index ; Pl)
A5 Hl de EHZWW“ o Sle = Baselineol Hlgle] 35 & a“’}" Blale] HH
77F e WA, Adatelxe el S Aol shield& F2Fgh 791¢] AepA|a= iz, *E‘%EL
7t Ve A %‘9%3}. Shield& %L%‘S}Xl ok 59 BellA BAA R ol ~7}7} URER oLt
oM baseline¥} 35 Atolel] A, EHJZ_EL s 231A] ok Fflollxf= W A7t giiet Shleld
& alols JehlA et 35 Aol A 2 A2k B shields 428 & 59
shield& F2Heh F-9lok ksl o2 F-915 vl uig] 35 F oir, A el felRk St

o) mw dlazolids AR oo ROl fo) 7l ekt iz A9 Al SAso
3 x|exjge] Z7P) Ve vk gl e I8k 2e]7} §IAT) (Table 5, Figure 5)

Table 4. T‘I N (Gingival index ; Gl)

cont.rol group (n=30) : experimental group (n=31)

~ no shield shield no shield shield
baseline 0.67+0.44 0.71x0.39 0.6910.47 0.74+0.44
3weeks 0.55+0.23 0.94+0.48"" 0.57+0.33 0.73+0.38’

* © Statistically significant from baseline at p<0.05
fi Statistically significant from no shielded area at p<0.05
I Statistically significant from control at p{0.05
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Gl index

1.4
1.2 — - - T
x 1
2 i
o |
baseline Day 3 weeks
chnnrrol_no shield [l control_shield |
[TJexperimental no shield [Jexperimental shield | |

Table 4. 2N[L (Gingival index ; GI)
* 1 Statistically significant from baseline at p{0.05
" : Statistically significant from no shielded area at p<0.05
" Statistically significant from control at p¢0.05

Table 5. NEIN|L (Plague index ; Pl)

o omlpom e300 expér_imenml‘-gfﬁgp}(-':i%m):5'-*;*_-'

i Cnaeield 0 shield noshield ~ shield
baseline 0.42+0.31 0.43+0.25 0.5120.34 0.5140.29
3weeks 0.40+0.20 0.76+0.30%" 0.48:0.29 0.71£0.34*'

. Statistically significant from baseline at p<0.05
. Statistically significant from no shielded area at p{0.05

r Pl index
1.2
*xk * Kk
1
0.8 -
=
Z s T il
=
a 0.4
0.2 a4 i
0
baseline Day 3 weeks
[ control_no shield M control_shield
[Jexperimental_no shield [ experimental_shield

Table 5. NEINR(Plaque index ; PI)
*  Statistically significant from baseline at p{0.05
! Statistically significant from no shielded area at <0.05
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Table 6. &8N % (Bleeding on probing ; BOP)

baseline 0.24+0.26 0.30+0.23 0.29+0.25 0.31+0.26
3weeks 0.19+0.14 0.36£0.28" 0.1520.16" 0.25+0.22"

*© Statistically significant from baseline at p<0.05
" Statistically significant from no shielded area at p{0.05

3 =gnie o= B zle|7t fIith. ShieldE ket 59
Baselineo| HJgl 35 ¥ ZAiolA shieldE = ARl ke ol Hjsle] 37 & oo
A3l Helo] HEASE Uiz ART B A BFoA §o3 vt F7PL veldar, o
] @ ZJo)7) ¢lla, shieldE F&SHA] 42 79 Z7 3 AT AlolollA BAK R fojgh xjol7t
= AT S mak 74} YeRtou) Tz 219t Table 6, Figure 6, 7, 8).
BOP
0.7 :
0.6 =

baseline 3 weeks

-0.1
Day
[@ control_no shield B control_shield "
[ experimental_no shield [] experimental_shield !

Table 6. &7 %2 (Bleeding of probing ; BOP)
* : Statistically significant from baseline at p<0.05
* . Statistically significant from no shielded area at p<0.05

(@) 27 Al scaling 3 %4 (b) 3% ¥ 7} Al bleeding on probing
ehd

Figure 7. Curcuma xanthorrhiza BI®F 740N shield Y £
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(a) &3 A scaling ¥ 255

o] &9, &t Fehl w3 oA 28-S ol 9
slod Alg@Alg] AollA] 11-189}F matrix metallo-
proteinase(MMP-2)2] ¥ Ao wx]= oJgks

O

#Ae12 2, Curcuma xanthorrhiza’} 7] 2&
A el A= A gk Doy flsie] 2

o Aectal Aol Ees 1% &
3 xﬂﬁel el 5] e G kgl o 2

landin, IL- IBE% ﬁ%”i cytokine¥} 2] oju| g4
¢l matrix metalloproteinase(MMP):= ZgHz2]
3} X2l 9 E ofrlshy 2o uquod 21
of F83k e ¥ Atate] 2hge o)

o

ghfAe] d5Ad o #Olﬂ}: SAs ved o, g9
211 23] oA BHe 7&?& &t E%] A g}

el B 24 g g oA & Zteofof
gt} A #2521 Curcuma Xanthorrhlza oil&
olelgt &3} Qo sighEo] LehlE 1 Ale
o, FaEEaA A 2olxAl ThE gryle) =}
goll o5t &} 7k, kA

o) A & A H)
thz Aol &8 7Fsdell gk A7) 2=
5

253) -54)
, Lee 577& =) o

<} (<]
A Aol Fagt e s B ¢ prosta-

glanding g4d8k= 8491 cyclooxygenase-2 &}

(b) 37F ¥ 714} A] bleeding on
probing Bel7] &

Figure 8. Curcuma xanthorrhiza 2'{ N A0 shield H= 29

nitric oxide synthase®] ¥&o] Curcuma xan-
thorrhizadll 2Jsl] 5] Z4sl= 59 Id 9=
AAAE et g5S Wl } Ijr T3k H-
wang &Y 2Joke-4E B #5391 S mutans

gl A58 91521 Porphyromonas gmgwahs Ac-
tinomyces viscosusel Wt FHiAHAAREE
D MIO)Ol ¢
Curcuma xanthorrhiza”} chlorhexidine®} v]s:
g gre] etEaE Jehdvla sslen] e
Kim 57" 34 ahrAlz} 9)sk shrels no)
+0 W&ol Curcuma xanthorrhiza® Xjop8-2)
Fed ot XSl Meld St g IS "olvk
AL Skt ATl Al ¥ Sl Cur-
cuma xanthorrhiza7} x5 ko] viAA2 v
A A= IL-1Bell disto] mig- vk 5 #i9j0.5, 2,
8. 20 p/py WA RE AAS = G5 vehn], 2]
s} AHA] A2 F s type IV colla-
genase(MMP-2)©] A3 55 o&2 02 70,5,
2. 8, 20 ug/u)SkAL Qe HESISIT) o3 A}
£ &3] Curcuma xanthorrhiza’} x|5F#=2]
”Jrﬂ] Agle] X1 gl oslE A=t gapEow
e LAl =30t
@% 8-S Bl ¥ Curcuma xanthorr-
G} A oRE {83 X dolry] 9
3 o] EHo] &3k A|oplA] vehb: Aea 9
A2 A ENE 2ARBIACE SN baseline®} ¥
wslod 35 % shields &g F-9jolM= Cur-

(Minimum Inhibitory Concentration



cuma xanthorrhizazb g8l 219Kz 3 Tt
A ke XeKgey) ZFOIA AR} frolet
Al 2718199k, o) Curcuma xanthorrhiza7} 4]
Aol 9% wikEE Solls 28 AN
el A 9 2 Al & TPt glEE 2o
Zr}, X ox)5=¢) nlulolA] shield® A2E 9 &
Ut 35 & ol wisl Z7prh dofut whd, A
WL baselineoll vlal] 2 2fol7} fISict. &gt o
o)A shieldS A2H3E 95 gAehA] & 5

1 o H]3l )3k 2 &A=} ST AR wbel, A
oAl shieldS AFERE H-9l9f AR o
19) Alolol] £ zlo]7} gl om, shieldE 4237
el thzgtst At Aol frold Sl Al
7} et ol A48} -8 7|AIA A8 A7
Zake] %] ek Aol A% Curcuma xanthorrhiza
o ©J3} baselined} B|52EF F=r0] A 2AF7F 4]
28 Uehlie, x&do) gt YAEH 7hee B
ojzrt, miAjeto g FAPA] shield7h BAE
Hele= THZ;LJ% A B 37 - Aol 2 ¥

—{m

;

312 Holx] eotort shields AT 22 H-9]
o e *‘545101 hzoll sl feld vk 2
b VRt ol A&t e AME A AlE
B2} AeET 144 A2 el =Eate] 71A14
AAE Qo737 FAl9 Curcuma xanthorrhiza”}
Tl 3k 9 dht 28-S Ao F S 8|
wfFolz} o4 A7
Aefe 47 A8 gl FoE AR S
2)80] Pz 2L el ejgitks et A

Loe 527 Bossman & Powell™ & 2173k %|-20])
Al Fo] 7k X&do] FEEARE &
el T ABE AlAE B9 A AFASE
383 4 Q18-S KoL), olefe ANES v
o7 AFA] 27| o & 2EE& 918 71AIA AH
A} tlEo] vz FuoR A Ae} Aok &
sal4 xg) 24 24 tjst ofe =
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—-Abstract-

Suppressive effect of Curcuma xanthorrhiza oil
on plaque and gingivitis

Ji-youn Hong, DDS"* - Sang-Nyun Kim, PhD* - Won- Ho Ha, MS* - Sug-Youn Chang, MS*
In-Kwon Jang, DDS"? - Ji-Eun Park, DDS"? - Sung-Won Jung, DDS'?
Yoo-Jung Um, DDS"* - Chong-Kwan Kim, DDS, MSD, PhD"%*

'Department of Periodontology, College of Dentistry, Yonsei University,
“Research Institute for Periodontal Regeneration,
"Brain Korea 21 Project for Medical Science.
“LG Household & Healthcare R&D Park, Dae Jeon, Korea

To find out the suppressive effect of natural extract Curcuma xanthorrhiza on IL-1B and
MMP-2 derived from periodontal ligament cells through in vitro study and to confirm its effect
on plaque and gingivitis through clinical study, Curcuma xanthorrhiza containing toothpaste was
used and following results were produced.

1. In vitro study, type IV collagenase MMP-2 production was inhibited dose-dependently in
the group treated with Curcuma xanthorrhiza compared to the control group.

2. In vitro study, the production of IL-1 which is one of the inflammatory mediators
associated with periodontitis was inhibited dose-dependently in the group treated with
Curcuma xanthorrhiza.

3. On the third week, the plaque index of the groups treated with or without Curcuma
xanthorrhiza containing toothpastes were both increased significantly compared to the
baseline(p(0.05).

4. On the third week, the gingival index of the group treated with Curcuma xanthorrhiza
containing toothpaste was not significantly different from baseline. However, the group
treated without Curcuma xanthorrhiza containing toothpaste showed a significant increase
of gingival index at shielded area(p0.05).
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5. The gingival index of the group without Curcuma xanthorrhiza containing toothpaste
showed a significant increase in the sites without tooth brushing when compared to sites
with tooth brushing(p(0.05). However, there was no significant difference for the group with
Curcuma xanthorrhiza containing toothpaste in sites either with or without tooth brushing.

6. The Bleeding on probing for the group without Curcuma xanthorrhiza containing toothpaste
showed no significant difference even when tooth brushing was done. However, for the
group with Curcuma xanthorrhiza containing toothpaste, bleeding on probing was

significantly reduced compared to baseline when tooth brushing was done(p<0.05).

Key words : toothpastes containing Curcuma xanthorrhiza, antimicrobial effect, antiinflammatory effect
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