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Experimental pathological study on prevention of periodontitis and
periimplantitis caused by drugs
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Topical application of GA into the rat gingival sulcus inhibited attachment
loss and alveolar bone resorption in LPS- induced experimental periodontitis. The study shows that
GA can potentially prevent periodontitis in rats. However, further investigations using randomized
clinical trials are required to prove this concept.



XL C—-19, F-19—1,
1. WFZEBRIA 4 WD 5

B JE RIT RN DR ZE DB L TOD B

FRAEMER B CTHY ., O FENMIE S (Williams
RC. 1990) 38 L OV JE ARk ~= AL 7oA L 2xf
T oM EORESUSITEIVAELDEHE 2
HILTWA (Genco RJ. 1984), 7T 7 DE
B RFBME N D DB D —  THRIERZE
B LT BE K03 WA 23 B AE S AU TV D D3
attachment loss ZZRINZTFIH T2 DITELS,
TR ROHDEFNOBENLEEIN TS, T
VY TIEV AR D ZAEEE R THY , E O
FRACHR 5y 238 £ (Isbrucker, R. A. Regul
Toxicol Pharmacol 2006) . fF#¢RECK =, HLRIE.
LTV NAX =R E L OERAR LTINS,

Glycyrrhetinic acid (GA) 13 h 2/ U D AW FHY
EEEZ RO EIA K ThD, GA [ I7 vaz

FafRLtv7F&Z—(GR) 7TV 7 iEMEAL
SO AR T MR R NS LA B EAE A A A

T4 (Kao, T. C. 2010 J Agric Food Chem,
Kroes, B. H. Immunology1997) . ZiLH D45 X
V. GA DM AR Z I T 5 EDRMIFRES D3,
attachment loss ~D B HL -G X7
VY,

2. WREOBEH

T x OEOHFFE Tl attachment loss 1Z1%
PEE A RIE B 5L T\ A2 E (Kuramoto,
A. ] Periodontal Res 2012) , 5|2 LPS TIEAEL
7= hO M A~ LPS 85U CHREH AR
AT TS Y 5L attachment loss BBEL O
FEF W N2 A U D L& H 1L 7= (Yoshinaga, Y
J Periodontal Res 2012), =2 CARMIETIL. =
DTy NEBRA I E 2T VA AL T LPS B
LY GA Z 1l I~ T 5L, attachment
loss ~D GA DRZEZ R AL AT HETL
7=

3. WFED ik

EBT A

25 VED MR D Lewis RIEMET O JEIEN
(Y TR AR AR K (PBS) IR LT
Escherichia coli (E. colp)LLPS (OIll: B4; Sigma, St
Louis, MO, USA) 150 u g %% H 9% complete
Freund’s adjuvant 300 u | Z¥%& 5L, 7 —AZ—
ELT 28 HELIC E. coliLPS & H 95
incomplete Freund’ s adjuvant 300 ul Z$#¢5-LC
IR RNET v M ERLLT=,

FwhE LPS BTN GA OB EHEITLD,
LPS+vehicle (LPS)#£, LPS+0.01% GA (Low)
#E, LPS+0.03% GA (Medium) &,

LPS+0.3% GA (High) #. PBS+vehicle

(control) BEIZ /71T 7~ GA OHIRIE/ER %
vehicle (propylene glycol: ethyl alcohol: PBS=8:
L DICHRELTZ GA A d AT~ N LRl 7,

Z—19,

CK—19 (Jtm)

ETOTYNIFL, AT NT AL DL E R
T O T 538 & T o7, low BETIX
50 wg/ ul®LPS & 0.01%GA 8 5-Li=, E%A
— I 1 25008 YL LPS 2 3 [ T &5
LU&\ 0.01% GA % 1 [alif§ T L7z, {ii 50
bRIL 5 &Lz, Zavk 2 BIfDIR L 72, 2k
17—/ EL T, 24 FF#ARIC 10 A RIAT-72, A
FRD AT 22— LT LPS $ 5N PBS & GA &
BN vehicle & F L7z, 2C 10 B H O F
D 1 K% 2B LT-, 7> M Charles River
Japan (Tokyo, Japan)XDE AL . specific
pathogen—free JRHE T the Biomedical Research
Center, Center for Frontier Life Sciences
(Nagasaki University, Nagasaki, Japan)lZ CEHE
L7=, O EE LFHEEBRITREIX, the Guidelines
for Animal Experimentation of Nagasaki
University (Zfi\ ), the Institutional Animal
Care and Use Committee DFRFFE 1S TIT o7,

MmiEHL LPS IgG Lkl ~LEERR D= D
indirect ELISA ¥

6 FBRAGART (N—RAFA2) W F 5 HH. 10
B HOBEZIZEN TN, 2 TCOTVIDOIRE T
FRE 0B iU Ty 2 4 BEL 7=, Mg o
# LPS IgG HU{AL L% indirect ELISA 1 T
LTz, 0.05M KR/ 77— CHsfRLTZ 2.5
ug/ml @ LPS iR % 96 /X /L2 4°C16 FREfH
EFA{ L. 0.05% Tween 20/PBS (2T wash L7z
% . 0.1% bovine albumin serum/PBS IZC=iR . 1
FFfH] blocking L7=, 0.05% Tween 20/PBS {ZT
wash U727 . 0.1% bovine serum albumin/PBS %
R 1 REF SIS ST, 0.05% Tween 20/PBS 12
C wash L72%%. 1000 {5 A7 L 7= 100 pl O ifiE
A, il 1 RSS2, 0.05% Tween
20/PBS (2T wash L72#£. 4000 {7 fRL 7= HRP
FE3% goat anti—rat IgG (Invitrogen, Tokyo,
Japan) T=IR 1 BEEISSSHE 72, 0.05% Tween
20/PBS (2T wash L7=%%. substrate reagent
pack (R&D Systems, Minneapolis, MN, USA)%
WL TR TGS, ﬁ% IM H,HO, T
SOSZEASEIEL, & 450nm (238120 g A~
AraFL—R N =X —THIELT,

Each day PBS+vehicle application

| ]
Control — 1¢ T T 1
Lo i |
1 1 1
i 1
| |
[ 1

LPs Each day LPS+vehicle application

it

B,E
1
Low i ) Each day LPS+GA appli:ation
High : e | ]
1 1 1
1 1
1 1 1 1 1
(day) -28 01 5 10

LPSVor PBS v V GAD':vehicle? ? V !

min) o s 10




KRR A VR
GRS H 1%, ESE BRI BT
%A % 4% paraformaldehyde/PBS (ZC4°C. 10

REREE LTz, £ D% 10% EDTA/PBS (2T 4°C,

3 EBMLIKL . AMeX #(Sato et al. 1986)1Z2C/Y\
T4 ATz, TR TRK LR, 28
FEAT LR OF L AZEEL, 58760°C D3
TIAENRBER T2, ZOXIT U TERIL 723
ST 4T ay o RS — % central

roots level T H AT 4 1 m OJESIZHELIL .

NTT 4 Y R R SRR LT,

RELRBR 2R B H

KTy T, 10 B x5 o) A ERL
7o BMNO—HT D1, MR O7-D 1
hematoxylin and eosin(HE)J2@%21T>7-1% . [
18 AEATY 7 D Image ] (U.S. National Institutes
of Health, Bethesda, MD, USA)Z{# HHL T, LA
T DL 7RI FHA A T o7,
cement—enamel junction (CEJ)2>& ABMEIZEEL
TG B oWkl £ C O HBEE
attachment loss LU CRHAIL 7z, CEJ 25 Al
B ECEWMEE L~V ELCRHAIL 72, 72,
PE BRI LIE B N D4 > D=y
(50 um X 50 pm) HORIEVERIIRE R O S
R NORIEVE RS A e B ER T
(X400) TEHAIL 7=, IRO—HF DIL, i F il
RalEE D7 tartrate—resistant acid
phosphatase(TRAP)%: 4 (Katayama et al. 1972)
ATV, B E TEE A5 500 1m O'F i FIZAF
TET D240 TRAP [hthfiiias | ieEfifasL
TEHAIL 7=,

BB A OMRRRFZRIRR

B P EICHE LT FIEICHE, EE
AERERN T D701, mEEARISHEARTD
WO CL ORERL S T D Clg DS
ALY BT T Tz, BT 7481 N
R~V d X — B RIELDZDIC
H,Oy/methanol T 30 43 B L 72, ZD#%-PFIE
HIME 12 TR 30 43 blocking L7=, ¥R IZ rabbit
anti-C1gB antibody (1:250, AVIVA Systems
Biology, San Diego, CA, USA)% 4°C16 B[ St
XH7=, D% biotinylated goat anti-rabbit
immunoglobulins (1:200, Dako, Glostrup,

Denmark){ZC 30 23 IS8 70, 208 %
peroxidase—conjugated streptavidin(Dako,
Glostrup, Denmark){ZC 30 43 S ESH, &kIZ
metal enhanced DAB substrate kit(Thermo
Fisher Scientific K.K., Kanagawa, Japan)iZ T/
JirSH, hematoxylin 127C 2 YA LT,

LPS DAEREF IR

4 F B OYRITHL, PR THD LPS 24
T DT DI L Y e A T o T2, i
T4 WRMEAS VAU F — B ARIEL
DT=H1Z HyOymethanol T 30 434 L 7=, FD
#% v X I H M2 CERIE 30 43 blocking L7z, %
|Z mouse anti-LPS antibody (1:100, Abcam plc,
Cambridge, UK)% 4°C16 B R n&E7-, =D
% biotinylated goat anti-mouse immunoglobulins
(1:200, Wako Pure Chemical Industries, Ltd.,
Osaka, Japan)iZT 30 /SRS E 72, ZilHnd)
% peroxidase—conjugated streptavidin(Dako,
Glostrup, Denmark)IZC 30 4SS, &kIZ
metal enhanced DAB substrate kit(Thermo
Fisher Scientific K.K., Kanagawa, Japan)iZ T/
JirSH, hematoxylin 127C 2 YL @A LT=,

WA FHIAENT
WEEHEAOMEMTI StatMate 111 Z W TITo 72,
£ B o #£1% one—factor ANOVA B LW
Tukey s test ICTHIELT=, p<0.05 2 HF E %D
VEAHTR T, I FIE £ SD TRLT,
4. WFFERCR

MEH LPS IgG HkL v
MIEH O LPS 1gG FLikL~LiE, £ TORET,
ERHEIEHZBL T EA LT,

067 -4A~ Control
s -0~ LpS
5] -0= Low s
2 o0
» 041 y
©
>
o
(o]
an
021
&
T
-
£
0 1
Baseline 5 10
Number of applications
Y ERAE AR T BT L

Control group Tik, BEICELIZH oy 0SS
bR AR X A b AV EEIC LT
W, #EA ERRNERES BT ORE AT
VESIE MR N D LT E LT,

LPS group TiX, LPS Ziii FL7= O ZHROBA
R EANRIZ A R F ALEE LD T I
BEIL ., AR N LT, $2E BRI
EOCHEFELCRD ., MR BRI AL AR TR
ERREEL TV Db Db BT, A EEND



FAE MBI X < DO RIEVEMIE A FEL T2, K
JE PRI D IR 3 1 X 2 UL BR 2 RO 4 Hh Bk 3
H O TV, R SRS A MR OEE FUTERIZ 72
D, B TRE GRS Z < O RIEMER I3
FELTz, —H o _E R IAEL, rra— A
LCu=,

Low BETIX, LRICELORIEMMIAEFEDT-,
attachment loss 1% 3/5 7 v ZI1Zi8 7, —F,
Medium #f, High £ Ci3f#EA EENB IO S
FHFE DO RIAEMEMARIX D 72< | attachment loss &
BRI TE,

SAEME AR S D FHHI

B b RN L OYE PH O ARk o oo RIENE
MM E T D2 CRIEAFM LT, #46
ERRNRFETEMIE L control BEEELERL T
LPS BECTHBEIZHEINL TV /2, Medium #%,-High
BETIZLPS BEFB L O Low BEL HEB L TH BT
PUT, fE AR ORIEMEMEIT1 2=y
’b7=0 DI $ R LT VD, control #EL i
LT LIPS BECHEICHEMLTEY., Low
B, Medium #,High B CI% LPS BEL L CH
Bl Lz,

Attachment loss OFHH]

cement—enamel junction (CEJ)72>6 1R ICHEL
T LR ot A £ T O BEREA loss of
attachment &L CEHHIL 7=, Control BTl loss
of attachment Z2<FRDRH>>7=M, LPS BT

1342 TD rat IZ loss of attachment Z38& ,
80.5%28.3 um Toh 7=, Low group Tl loss of
attachment 2% 41.6 +=48.6 ym F T L,
medium group, high group TIXZE&IZHIHIS
7

TOZEXY, GA W HRE MR R E R W
attachment loss Z4i| 322 L3RS LT,

TRAP Y537 R R O & &L~ D FHHl,
Control FEOHFEE TEEIIIELNTHY, E
AT 2<RRO R0 T2, —J5 . LPS BECidtE
FEETEEOEREIIAFETHY, 27TD block (2
B 23R, GA HERE Tl e Minz
BLEROIRD T2, CE] OB THI E T
WAEEL XL ELUTCEIIL 72, LPS BE TIX
control FE& L TH EIZH WA HEITL T
VW2, GA ¥ 5.8£L control BEDOHFEE L ~LiX
[FIfRE CThoT,

£
El

(1 L S - N X
IV Il L)
3 T 15
& 3 o
S 2
g 5 g 10
£ £
5 1 5 °
o ]
i o 2
Control LPS Low  High = Control  LPS Low High

o 120 4
E
=2

2 80 4
.0

€

[
E p

3

£

<

Control : s ' Low ' High "

A Ty MG "B’:_

i ) .' . = ,}Z.‘wc
} T _\ i ‘“_"3;*
© 1 © -

*

08 * *
8 E 600
206 2
5 E 400 1
B E
2 2 W

02

0 01

(ontol 15 low High (ool 1S Llow High

ClqB S fa/k R G T R



IEE A RO E | S A I R IR
BT OMAE C1 ORERLASY Clg DLk
Y279 L THERLTE Low BEDOH
attachment loss ZFR&72H DX LPS #%Tid Clq
DEFEE | SRIEMEMARNZEL Tz

#BA LB R TREMEBEICROT, —
J7C., Attachment loss ZER70 o572 control
B Low BEDO—3F M OY Medium #£,High B Cix
Clq DJGFT~OERITFRDO 72772,

LPS SRR R AT R

LPS BETIX, EEBLO EEZ TR Ak~
LPS M2 %3880 7=, GA #5-12LV attachment
loss 23| E 417~ Medium B£, High B£T% LPS
DB ITFRO =M, LPS BEL R L CTHgn-T=,
F72. GA DIRFEN &< DHE LPS DY 355<
Tpot,

ZOZEED, GA BHUROEAZHE T 5 HE
PEARIB ST,

5. FRFEFRmE
(WFgEFRE | AFFesTE 8 K VBT 724 1
T TRR)

GEEams GE 110)

Topical application of glycyrrhetinic acid in the

gingival sulcus inhibits attachment loss in
lipopolysaccharide—induced experimental
periodontitis in rats.
Takamori A, Yoshinaga Y, Ukai T, Nakamura H,
Takamori Y, Izumi S, Shiraishi C, Hara Y.J]
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