A4F28

thekx5=2}sks]#] Vol 35, No. 4, 2005

Curcuma xanthorriza oil %] 2F2]

e 2 Aoy oAast

FAQ . At STt AR FAB2 -
2 1,2
cAgAN .

xgxé%l,

ik S E AR B e
SBK21 o338 Abeler, ‘LG WA

Aesde] Fad 99 Adel ARz, 1 4
we Adle] g vt e S
220 WA g T, FH T2 A +
Fagol], Aegdrle] Fb BREIE G
191976 Page¢t Schroeders=
o] d= GAIE ZRHgEF o7 LESEle], FY
Aol w2t 271, 271, BH7), A37|R E5elel
. 27], 7], Sl 2219 Wl Eoh,
Z7] WHYIFE wgdde] e 1leErar si9)
I, #2ge] xsigel whet A6 Alite] gt -
A wg vk RS ®Badh vp gop Y

A 2QelA F5e] e A[ejAlt 44
2} olgt dykebd B Allwte] 78R AT
o] A ARgel o3k IHAQl 2o ofgit). e
2482 WA|Eds} 7IdA| 228 (kinin system), ©F2}

Y AF 7= (arachidonic acid pathway) 52 7H
AAAAA DS fi=sh, olelek AxiA, 1

94 1}4%40

R4

N
iy
o

oM,

ﬂ/\é §1,2,3 .

B 212

1,2,3
AE

setma, P F2H AYATA

R&D Park, th=

A ARE E3f ¥Ro] e
SdTAe] ST} vl weld Ao ot Al
shefiz Aole

AFAgke) 8 9l 22l vhdE Tagk @
2ol cytokine, collagenase, prostaglandin
5ol 9t} Cytokine <ollA interleukin-1R
(IL-1B) & A28 52 X248t 25l EAst
= AFASE Adtat ANAAES] AFEzkgel o)
A ZA 9§ 4¢] matrix metalloprote-

inase®] W4 Fxlslo] Atz v 9 = 55

I 34, A

99} 7o 2|23} |e)e] A% PAClE B8}
208 A|efe] AAl whel vhA] 1A73EE AR
9= 71AAdo] 9k asjuz A3k o
T AHH| Age] A4 1A% 145 S8l
Bje] A7l BEHoe) 1272 s)g 7R
1A Ae) 29 Ao, o1 9] nx
wHow ARRE, A, W A7), 5

Slan ek AL A

ﬁd
mir
ﬁ‘—hr

N

=

AR ER, AESEA AT AR 134 AANEhL

A et 2Fetud, WS 0 120-752



e EAo|A|RE RIS 7 A st
uet 2ok 2 ¢ 7] el 1 5nE
Q13 HAEA s1ekA] AJejzdel| thek A
7} 2his] s ok P 53] K)ok A&
o] FE AsA7lE 71EAR1 AlsE AREETh
et Addy 52 dRF x|oRt AREEE 79 o}
W e A Fhiolle gapAou 2|2 ¥
T I 12 s e o e d N b B Bt R S i
woll et oIS Hkeke Zlo] Badks st
k0 a2 dHEnE Uehlie 38k
AA 2= A, 84, bisbiguanide?] S=23A]
H(chlorhexidine), ¥HFeHs, EzjE=AH(triclosan)
I} 22 dsT, 55, AREEA, B4 diiAlE
o] BHal Hlom, ofejgt SHES X[ 77
AIX Y, chewing gum ‘sl $Hr¥lo] AREE|AL Q)

2 Aduate] 2
| o5t g3} 74 E A e] EAlE UERE A
o] Br}? ol2jgl EAle] HYow Yo
7 FARE glo] A&A 0% ARE 4= Sl Fd
Ze] FEo] A7=ar 9lty. Thymol, Sangui-

naria®”, herbal F2E54 =3} FZoly] 49l
2

2

i ob o o
i

oft 1

il

JAZH Curcuma xanthorrhiza= 3733}
(Zingiberaceae) 21&e] YFO= Qv |ote] AF
oRgAER U] glom Bt $HrE =
FEEE(xanthorrhizol,  1,3,5,10-bisabolatetraen-3-
o) sesquiterpenoid AlE9] == 1970
5919] Rimpler 59l 2Jeid 2 Ee]=ict 49
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patoprotective effect (nephrotoxicity) 734
FIPY | AL gldo] (anti-metastasis) T-&
%) o] B H9Uc}. =3 Hwang 5% 2 Cur-
cuma xanthorrhiza®| 77t tigk gLt <
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o)A matrix metalloproteinase-2(MMP-2)<]
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1. 9715 — Curcuma xanthorrhiza oil

5 eFdol 54 ® Turmeric, Javanese (Cur-
cumae xanthorrhizae rhizome 7)$) Curcuma xan-
thorrhiza®] A% ¥2lE 223} slar, n-ks
A7vete] dol M 2403 =3 5 o sl of
I3k T NS 7IFESetal n-3hky ol ZobAH]
olE &gel(100: D= /K8 Slo] ] Cur-
cuma xanthorrhiza oil& 9o} A&t}



2. A7

7} Alg#$](In vitro study)

1—-1. Bacterial culture

Porphyromonas gingivalistATCC  53978) &
hemin(5 g/nf), menadion(0.5 g/nf)©] ¥ bra-
in heart infusion brothelA s%=7} O.D. 660
0.6~0.70] =% uekel 5 A4E2(10.000 x g,
10 min) 3} = FeHS 0.2 ym WHHR] LE]
£ A "Hitslar -80C of] AR A7HA] BasiSict.

1-2. X5 1] Al ¥ Cultures of Perio—

dontal Ligament(PDL) cells)

WPAEE Slell LAE ATAE FBS(Fetal
bovine serum, Gibco Co.,USA) 10%, AA|(Peni-
cillin G 100 pg/ml, streptomycin 0.25¢g/m¢, amphote-
ricin 25 pg/ml)7F 7K a-minimal-essential
mediumMEM)©] £°] b= 100mm Al &A
FRoR At T3 1/34-91e] A5l 2241S o]
d 3 A eI ols A 248 25 mm?
tissue culture flasksell il 20% heat-i
nactivated FBS® 7] @847 501 = «
-MEM #A] 2 8 SIATHETC in 5% COy). A5 ]
o Alze] ¥ o] AT F vkl g Al st
23] AlA % 0.24% Trypsin/EDTAZ o]-& 3] A
XE ] 3T 1:3~1:49] vE2 Aldieiedsisic

1-3. Curcuma xanthorrhiza oil 2] Type IV
Collagenase/72—kDa gelatinase(MMP—
2) & oA g}

2 Aol M= 4~83] AlthuleF & x| QIeh Al
£ 9% UA F4ska, DMSO(Dimethyl Sulpho-
xide, Sigma, USA)®l =H]¥ Curcuma xanthorr-
hiza 0il& a-MEM ®iA] W] 55710, 0.5, 2, 8, 20
rg/ml S1=E Aelet § 1AZ § Porphyromonas
gingivalis PIFNS- 15 my/mlE BiA]el 21 Fold}
o] 397k wjsISit). Curcuma xanthorrhiza oil

A =% 0.5, 2, 8, 20 pg/mlE 33] WHE A3 5]
Aojx A= paired Student's t-test = i3}
frol5E p(0.05 oA Blaskeh

1—4. Al 2o 12]3)(Gelatin zymography)

] AE w1540 & buffer (2.5%
(w/v) SDS, 50 mM Tris HCI(pH 6.8), 0.005%
bromophenol blue, 3% sucrose)®} 1:1% 43-&
2 0.2% gelatin &+ 8% SDS-polyacrylamide
gelollx] Z7|dssisieh. w2 § gelS 2.5%
Triton X-100 2 50 mM Tris-HClL(pH 7.5) -1
of| 5] AAJ8] wRkste] 30i4 23] AIXgH F Wk
buffer (50mM Tris-HCl(pH 7.5), 10mM CaCl,,
150mM NaCl)’gollx 37°Cel 18A17F WESAIFT)
Gel= 0.05% Coomassie brilliant blue R-250
(10% isopropyl alcohol 2 10% acetic acid) 2= G4
alar 34 g ZF Coomassie blue7} #|7e g
OF gtain AAE sl3ich Aefdo] ZallE wie=
TS e o] wize] s omx|iEAY]
(BIORAD Multiimager) & &3l 334}

| Histopaque-1077(Sigma, USA)= o]-&3l d
LA Yo delMEE #2lgk $ phosphate
buffer saline(PBS) 22 2-33] M&slo] 10% fetal
bovine serum(FBS), 100 U/m¢ penicillin¥} 100
1g/ml streptomycin®] gHE RPMI 1640(Gibceo.
UsA)OIA 95% 871, 5% 2t sl FatA o= ul
¥l

1-6. gl Al FollA Curcuma xanthorrhiza
oil o] IL—13 AAdell WX 9

Hijoky]l ol sl MZE 24 well plateol] 10°

cell/well 2 =5} DMSOYF %71k RPMI 1640

RS 0% 1Al E coli®] lipopolysaccha-

ride(LPS, 25ug/m)E A713F welld} LPS(25ue/

ml) +DMSO ¢l Curcuma xanthorrhiza oil < i



Table 1. A@A % oz k] AL iul&

T2 TRE AR x|k ozx] ¢k
AHEA] ek Y] At 20.0% 20.0%
EShER 0.22% 0.22%
T Curcuma xanthorhhiza oil 0.095% ~
(a2 ) o
RERRESSO R A 4
7IEMd 2
A, A, A 2 e

* Curcuma xanthorrhiza oil : ZE2ZE 40% 3%

AW E=0,0.02 0.1, 0.5, 2, 8, 20 ug/m7} =
T2 g 3 well S A0 = 510 484171 njjoka}
I & ZF AR Hfols ol 400 x g2 10
11 NS Hol 24 W74 -80°Cel|
I1-1B9] & enzyme
immunoassay system(Amersham UK)S ©]-83}¢]
=793lal ELISA reader® 450nmellx] H]A =
3l93tl. Curcuma xanthorrhiza oil #2] &%
0.02, 0.1, 0.5, 2, 8, 20 ug/m= 33] ¥ A9ls)
o] Qojzl AFE paired
Student's t-test® x4 o p<0.05
oA v uLaskiet.
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Xlole] 47NA(HA AR, AFEH, ZAEE, A S V=
0 1 X2ell Xep7t ep A ks
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iii) &8#)4= - Bleeding on probing(BOP)
o] 6HellA 71EskaL B3 F 10x $oll E8o] &= A9+ 12 7SI, 23X &2 9= 002 9t

= 52 99| & AHENquadrant) S Y= HH
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o). afete] d Aok tdo® 8131aL, blee-
ding on probing(BOP)< 6709, WHA| A=

el hste] 7158t A= Loe & Sil-
ness gingival index, Silness & Loe plaque
index, Bleeding on probing =22 =743t}
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ARG, A
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Table 2. Study design

baseline 3weeks
Gl ¥ *
PI * *
BOP * *
© A HjFelio] Azl A1 AlZHYE AdeHellA
23035 F il Al Sl 22 HTE T 72kDa =7]¢] Aepd Zaf] 7F M=r} S1E]e
A8l o, o]31e] &443} ® 62kDa W=7} oA Ko

A} izt Alole] ldFellA 7} shield
2 no shield §-¢1°ll 1] baseline ¥} 37 Alo]<]
BH)w= Wilcoxon signed rankE ARESIIth &=
St 7} baseline 2 35l 9)o] shieldE “=tet K-
)¢} oF 3k K9 Alole] H|W= Mann Whitney
TS ARSI Uiz, AdT Alele] Hlu=
Kruskal-Wallis& A-&3}3ict.

m. A543
AR A4

p—t
>
ek

J

1) Curcuma xanthorrhiza oilel] ©]3F MMP—2 1+
3 A g3}

2ol 1efy] A} Porphyromonas gingivalis

ufeh FApg) o)Azt MMP-27} s 2ls &
T A & 3 oA BZe] Curcuma xanthorr-
hiza oil ©] 0.5, 2, 8, 20 ug/m= A&]¥ M=
s Hlaste] w1 o491 MMP-29] 434k
AE Blom oA aik= 247 Wit 60, 80, 95%
= AgrolA FAA SR fFod AAle-S VRERSL
UHTable 3, Figure 2).

2) M A E|A] Curcuma xanthorrhiza oil
o] IL—1B Aol wjz)= gk

ol dalAzo] ek LPS A= A] Curcuma
xanthorrhiza oil9] 11-18 A= A3
A2 0.02, 0.1 pg/mb 0131 0.5, 2, 8, 20 pg/mé A
2 oAt Blase] e =AY 1118
o] AR S Bl om AA| gahk= 27 Hit 5, 8,
38, 42, 80, 88%= LJERI UK Figure 3).

FE (ug/md) DMSO 2 8 20
A& (%) 60 80 95

Table 3. Curcuma xanthorrhiza oilol <3 MMP-2 2& oA &3}



120

100

80

& T Doaah
% 60 T wasan
20

40

20

UT—T 1= P 17T ==

90
80
70

g 0 002y o

] B o=/ ol

ar 20 gg%%o‘S
g

40 (8™ 02l

I B 8 5l o

30 o2 iy

20

mmm@@@%ﬁ%ﬁt'ﬁormlza oilg]

=1L —

Figure 2. Curcuma xanthorrhiza oil¥] MMP-2
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1) X 2-A]9~(Gingival index ; GI)

ShieldE 7423 7-9lolA baseline¥} 35+ $-2]
A S HwEhH UlRTAE §94 g =
7PF YRt vhE | Adtell M= el e Aol
7F YEA] @49)t}. ShieldE 26 %2 59
o| A<= baseline?} 37+ /\}0]01] :L )zt 2%

& AfelE YERIA eFsiTh 3?—«] @ﬂoﬂ/ﬂ
shield& z}st 599} XL"LO}X] o
af B tixarolxds s ek 91l o
g AeAge] 7P veRd v, AdatelsE

Table 4. X|2X4*(Gingival index ; Gl)

Figure 3. Curcuma xanthorrhiza oil € IL-13
A A 8.7

2 ZJo)7} HolX] et} W3k 35 ¥ shieldE &
28l Fololl = Alto] izl nlste] EAA
o7 Folgt 745 YERNRITE (Table 4, Figure 4)

2) A|EfX]5=(Plaque index ; PI)

Baselineel vlsle] 35 & Ax}s vlwsl] &
shield& 42t 7919 A oAl iz, 29
Rl EAA O el ST e oL), %
ZahA] %2 F9lelAe= E Aoz} glSltt. Shleld
2 A3 19 shieldE ZRehA] k& H-9jol
Hlsl 377 & dizt, A%t 2relA freldk 27t
7F vERtar, tiztet A AfoloA] EAH R
frefgt Zol7} GGt (Table 5, Figure 5)
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control group (n=30)

experimental group (n=31)

no shield shield no shield shield
baseline 0.67+0.44 0.71+0.39 0.69+0.47 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

"1 Statistically significant from no shielded area at p<0.05

I Statistically significant from control at p<0.05
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baseline Day 3 weeks

[ control_no shield [ control_shield
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Table 4. X2#]4= (Gingival index ; GI)

* ¢ 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. X EjX|4 (Plaque index ; PI)

control group (n=30) experimental group (n=31)

no shield shield no shield shield
baseline 0.42+0.31 0.43+0.25 0.51+0.34 0.51£0.29
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

* 1 Statistically significant from no shielded area at p<0.05

Plangdex
1.2
q = -
0.8 [
R
-
a @4 |
0.2 ||+ I
0
baseline Day Fweaks
Day
Orentihia shis ehield B cortr ARy _shield
g PEURSHALIS SAS Seld O Pxpprmﬁﬁpﬁ”mﬂfﬁ‘—sme'd

Table 5. X €A 4=(Plaque index ; PI)
* . Statistically significant from baseline at p<0.05
*: Statistically significant from no shielded area at p<0.05



Table 6. ¥4 (Bleeding on probing ;: BOP)

control group (n=30) experimental group (n=31)

no shield shield no shield shield
baseline 0.24+0.26 0.30£0.23 0.29+0.25 0.31+0.26
3weeks 0.1940.14 0.36+0.28" 0.15+0.16" 0.25+0.22"

*

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

4

3) E8A|¢ TME E Zol7} §IL) ShieldE A2k H-¢
Baselinedll HIg}] 35 & ZAuol|A| shieldE = LA eF F-9lell vgle] 37 &tz
kel Hojo] E8X = et Adlet 25 et Bl folgd vkl S7PF Ve, o

A | 2Jol7} §191aL, shieldS FRelA] &8 19 Zr b ATt AlolollA] BAH R foldh Zjolrt
= Al fofgt vk 7Har) vERton) tix $SItHTable 6, Figure 6, 7, 8).

w77 T
066 -
= -+
056 =
o 04 =
L OES] = -
02 — — —
i —
© | L
baseline 3 weeks
-0
Day
O [JuoliedLne shlzield @ con g tonbioe khield
O Cexeerimenttdno shiefdield O expd Jexperimenté iefikld

Table 6. &3 % 5=(Bleeding of probing ; BOP)
* . Statistically significant from baseline at p<0.05
* ¢ Statistically significant from no shielded area at p<0.05

(a) A A scaling & 25 (b) 3% % 7AA} Al bleeding on probing
LER
Figure 7. Curcuma xanthorrhiza Y] g X ¢kaoll 4] shield &2 H-¢
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8, 20 pg/p) AAFE AAISh= EXFE EhiH, 24
o] AHA1 A9 F FRI type IV colla-
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cuma xanthorrhiza”} g8 ka3 gk
EA] 9 XKzt EFoll A XEfAETE frelst
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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-168 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-1B 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(p<0.05).
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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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