—= X —
I. 4 =
I. 2%y
. Qa4
N. = =3
V. A £
CEE
FEER
I. M =2
T7d sbA A3l 2ol S 2 FARL 3
ofEHel H4 %l A (Dental plaque) 7} H<le] =
T e, AAFPHE dAg 5+ god o]zl
Ag o) WS 44 4 gk
Al T2 eled o] sl Azl vl Bo]  oa)
FAS, olgEd e dA4H 284 clebEs)
Zotxoll Fatslm, whoalel] &gl 4lo] A3
224 xob-24 5E fabsie, AW FHAolE o
2 TFe AFe] At A el Fe3
A% gl (Jenkins, 1978 ; Hillam, 1975).
Al E 4 AT 2l Abbott 9} Hayes(1982)
= A4 &4 EAso ol Ciardis (1982) &

Streptococcus mutansoll )8k 244 ctiokig A4
s} e Rarddel alsl, Cuffinis(1982) & Strepi-
ococcus mutans 2| A 2ol 9= o] Qlxlo] o
& d735Fe 1, Rollas (1982) 3} 7 3k2 (1982) 2
T od4)AF ol o8l xylitol, mannitol I

maltose®] 44§ R wslgla, 7 (1983)L2 &Fql
o Tl A zle}-24 2L Aok Sireptoco-

ccus mutanss 2|3}k,

obat 4k3]E-#]

#E =F-2 1980 %

— ojaka] 342445 %) 1 Vol. 21, No.10, 1983 —

AZH2 AA, 42 g A=

8} 9l = (Coburn, 1979), A 2%
THa e} (Moermanns, 1982 ° Be_
rry2} Henry, 1981 ; Vadeboncoeur%, 1982 ° ; Yan-
kell5-, 1982).

3 Tsao% (1982)& FFoll4] F77rd 20 =
.ol o] &5 &= Huang-chin&% o] F7v| 452 4
el vlAw a3E e wb odom| Berry 9
Henry(1982) & =h 9| g8 2 2483l Glycyrrh
iza glaba¥-v] 5%-F 0] Streptococcus mutans®) 4
2, AFEA 2 pHE Sl @ ko] B s,
A3k (1978) = Fod (Mallotus Japonicus) 235 9]
st Eol A, 015 (1979)-S sk FFnk o
A AREE R AR RSl Anpuata e
off o]-gxl sobAle] FHok ALSo] wa 2wt

.A.«

A 5ol AE-xl qroFAle] 55 o] 2
NP4 Aol Adat A4 S5 v
23ke ZAbehe A2 MEE A JAELS
AEekerl B sEALRI 2 £ gle] £ A

o 44, aRfag 9 A4 vAL s

1. 84 FE& T4

ql4H( Ginseng, Panax ginseng), 773( Campanu-
laceae, Platycodon grandiflorum)s} 4 Al { Aristol-
ochiaceae, Asiasarum sieboldii)S 72+ 79 5o

TLES AASE AZFES 300284 Z A 3l

Abd Al 'E A el sl ool A4
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28] 6] &) Aba-Zels ol 1286l 8 A SRkl A Az 27 F5% e BHI brothel] E&she 7}
[e]

25 Z 47194 34175 BReh otedslel e Q4 #FFL WFsl  sucrose-
Z2z09 ¥elg & AEEE L yygoz & BHI brothel] o 3445 (Millipore filter, pore size
Zq b2 He FEUs £ste of satdek 0.22um) sk H 7}k odeh,

Z 2ol o thin film evaporator(Gallenkamp 3] A}, okl e HEuHE A skr] el A HIS
AF) 2 B0CA RebsFed £ JEAdxs) (Ed- 30°7A4FA Al shglom, 244 7ok wiokolg cf
wardsl A, AF)2 dEAZS AEAAA dess 2 AQael 7 WA AAAL Lelaa ol
iccatorol] B 38} %t 22 pHe} lactateZ Aol A}-8stGeh w4 &=k

dEaF: 2 oml Qe A Az 23] A st LA E

7 (1983) o] g3l FAWolA Eelgh Sirepto- Ao AAEz Fabed oAl dAHA HAsA G
coccus mutans Biotype I st V& A &oll 48313 o FAE A4 gk
c}. 7 F%%& candle jarg o] &3t 2% T Ewt ol Y oF A 43&51 MalE]x] O FAE £AE A
g+-¢-5) Brain heart infusion broth(BHI broth, Di- slel] z+zk 2mle] 0.5N NaOHE rlsbe A &
fco) 10mlel] o) & Alcist F 4 Al FFE A& Zebx (0.D. at 540nm)E Coleman Junior I Sp-
4*9*"1’“ ot ectrophotometer 2 & 3lo] 7zt FF-9 A} 4%

olah, MM 3 ZE 84 FEE9 53 L Ezere, ER¥a$0 FEetT gk ¥

7# AEye] A4z 2824, pH 2 lactate Ao Tetre WEgT FAFYc)

Ay Arel] WEr FaE sty $lel Olsong (1972) ujj oFod 2] pH& digital pH meter(Orion Research,
o] wp-& Hadste o]Lstdch Model 701A) 2 & A3l F40| L5525 ALY

o A E FEE 494 B F 0 FEE i, lactate Baker2} Summersondl# (Oser, 19
(Optical density at 540nm)»} 0.70] ==& Hi 65y 02 ZAgqch
A A Adag 345 0.05mE 41418 2ml B
HI brothell &&sta 37C ol A 24417} BhAb7kE uh I 4843
ok7] (Grant3]| A}, )l wiofslglor, AL}

2% 5% 5%% fAsHch 1. 2 e M o sHEAS st T8

ul okuf 2= BHI brothel] glicose 100mM, su- M EEZO &1
croset S0mME A stga, ARz AlAle FF Sucrose-BHI brothel] 244] 7+ wjokgt =+ 52
2o Z2sd) 4lstd EE7t 0.1%9} 1. 0% 5 A7-2 Biotype ] 3 Vol A -f4F8Lglo, glucose
2, Q4 FEEL0. 1%3} 0.5% 55 & sucrose- BHI brothel| 4] = BiotypelV 7} Biotype I &} rit
BHI brothel] % 7}s} ¢t wk b}

Table 1. Effects of water extract of Korean medicinal plants on the total growth rate of S.

mutans.
(0.D. at 540 nm)
Campanulaceae Ginseng Aristolochiaceae
Glucose | Sucrose
Biotyp 0.1% 1.0% 0.1% 0.5% 0.1% 1.0%

0753+ | 0.611% | 0.648= | 0646z | 0603« 0.587+| 0.740= | 0.634 =

Biotype I -
lotype 0.014 | 0006 | 0011 | 0006 | 0004 | 0004| 0.006 | 0.004
, 0776+ | 0.601+ | 0.635+ | 0564+ | 0490+ | 0.521+| 0.650%| 0.584 ¢
Biotype IV
0010 | 0010 | 0011 | 0018 | 0011 | 0025| 0006 | 0.004
* : P<0.005 (mean  S.E.)
#% . P<0.01
# : P<0.05
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Sucrose-BHI brothell 4| o] 44458 djzgle  #As= #oshi FAsigom, 1.0% 2743 A4

2 6|33 A3, S.mutans BiotypeI 9] Aaltx E 37]_1% Aaro] A E= AL B do
A7 A 2EEE 013 L0%5E2 A4 A4 FEEL01%2 0.5%2 W4T He 24
T AF FAALE A Skt e, 0.1% 3] 7;_&_0}034(;; %, A 15).
WM FEE ArMlele Ahske A4%E 2w L2} BiotypeI 5t V4| B ia$ol el A&
0.5% it 55 Asb ool e FoskA o 0.1% AA3} 0.1% A4 2744 2ozt g2uk1.0
A =l siet, % A7 1.0% A4 2 0.1%,0.5% <4 F3%

BiotypelVe] 442 0.1% 273 A4 F2% AR HAelA Foskddet R 2E, Al2E).

Table 2. Effects of water extract of Korean medicinal plants on per cent adherence of poly-

saccharide produced by S. mutans.

Campanulaceae Ginseng Aristolochiaceae
Glucose | Sucrose
Biotype 0.1% 1.0% 0.1% 05% 1 0.1% 1.0%
£ Ed £ *
. 54.3 = 85.4 = 87.3 = 90.4 = 94.2 = 95.6 | 85.2% 95.1 =
Biotype I
2.78 0.28 0.99 0.34 0.30 0.21 0.32 0.13
i 48,2 = 76.2 + 77.6+ |**80.8 | *89.0 | %922+ | 768+ |*91.5+«
Biotype IV
2.51 1.22 1.01 1.16 0.65 0.46 1.88 0.29
* . P <0.005 (mean + S.E.)
#* . P <0.025
Total % Adherence
Cell G § ;
06.7‘ ro;:;ztypc W 100 ] Biotype IV
0.60 90+
-
=
3
505 801
[=]
o)
70<
0‘4;, &
Total
Cell Growth % Adherence
087 Biotype 1 100§ Biotype I
E o7 904
z
S
G 061 80
0.54 70
7
Sucrose  0.1% 1.0%  01% 05%  0.1% L0% 0.1% 1.0%  0.1% 05%  0.1% 1.0%
Campanulaceae Ginseng Aristolochiaceae Sucrose  Campanulaceae Giseng Aristolochiaceae
Fig. 1. Effects of water extract of campanulaceae, Fig. 2. Effects of water extract of campanulaceae,

ginseng and aristolochiaceae on growth rate

of 8. mutans.
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Table 3.

Effects of water extract of Korean medicinal plants on the concentration of hydrogen ion

(Unit: micro Mole)

Campanulaceae Ginseng Aristolochiaceae
Glucose | Sucrose
Biotype C0.1% 1.0% 0.1% 0.5% 0.1% 1.0%
# * & EZ 3
. 70.9 = 81.0 = 88.6 = 88.4 = 84.2 + 69.2+ | 93.6 = 71.2 %
Biotype I
3.56 3.04 2.41 1.42 1.48 1.73 0.75 0.74
. 76.5 = 735+ | *79.6% | *I8.1+ 740+ | *63.7+|*81.3+ | *67.4=
Biotype IV
0.87 0.31 0.24 0.65 0.65 0.28 0.36 0.19
* 1 P<0005 *+: P<0.01 # : P<O0.05 (mean £ S.E.)

Table 4. Effects of water extract of Korean medicinal plants on the pH of media cultured for 24

hours

Glucose Sucrose

Campanulaceae

Ginseng Aristolochiaceae

Biotype 0.1%

1.0%

0.1% 0.5% 0.1% 1.0%

Biotype I 4.15 4.09 4.05

Biotype IV 4.13 4.10

4,05

4,11

4.08 4.16 4.03 4,15

4,13 4.20 4.09 4.17

2. T20|R2sX2 pHol| 0|X|&=
o &3

S. mutans Biotype] 3} W¢] <=

Wl gl el4k, A 4L

2o} Al 4 Foll FA]w uf, sucrose-BHI broth o] 4]

Biotypel o] VRl & Al seo] Hom 4%

o \,LoL‘;}_

Py

27, F

Biotype ] & A 73} Q4F 228 0,1% =

FdolE FEsFE Abe] ¢l

0.1% A
0.5% ¢

2k

BiotypelVell w3t 27

g 3= Biotypel 3} 72

3. Lactate®Aof CHst

7k dF 2wkt el lactates 5= Biotypel

o _‘;Lr/} F3 29, sucrose-BHI brothel] # 715

& Biotype I 3} Woll #]¢] od5ke Z=x

lzﬂ FEE-% BiotypeI ol wsl 0.5% =

o4, BiotypelV &= 0. 13} 0.5% FEell4 F2ls)

Eoll4

g2t 1. O% 71 73 3}
FEE AR F51A FohEg oM
A4zt 1,.0% A4l "4 siAdst

Al
1A

Li%

g

N
%1

L“

3]

o
o,

A4l
B 3ek(

’

ok

i °

oF

foi
X dp

Fig, 3.
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©M) | Biotype IV

804

70+]

604]

Biotype 1

80

70+

604

01% 1.0%
Aristolochizceae

0.1% 05%
Giseng

0.1% 1.0%
Sucrose Campanulaceae

Effects of water extract of campanulaceae,

ginseng and aristolochiaceae on concentration
of hydrogen ion.



Table 5. Effects of water extract of Korean medicinal plants on production of lactate for 24 hours

culture )
(Unit: mg)
Campanulaceae Ginseng Aristolochiaceae
Glucose | Sucrose
Biotype 0.1% 1.0% 0.1% 0.5% 0.1% 1.0%
* EES kX3
Biotype I 14,6 = 14.8 = 14,5 = 14.2 = 14.3 114+ 1172 11.5 =
O
P 0.35 0.49 0.49 0.19 0.34 0.45 | 0.36 0.44
. 131+ 126+ | 12.8+# 128+ |#104= | * 9.6+ | 124z | *1062
Biotype IV
0.37 0.42 0.31 0.43 0.54 0.47 0.29 0.35
£ . P < 0.001 (mean * S.E.)
* P < 0.005
# :P<0.01
A lactate A4S A m, A4 FEFEE Bio-
type I o] o] oAl E 98 712, BiotypelV = 1.0 N. T &t
% x5 A lactate® Aol 24t (A S5 E, A
zop-al Folf A G Al o] slclo] 5w A
el H4E oAl Ao

mg) .
13 Biotype IV

] o
WA ATsw g A4 o AE DL bisbigr
anides, °Fo]2-9] A=A 4, phenol F3HE, F 7]
0|2 @ A% shFA|Eo| 9o (Robrishd, 1981
; Shklair3-, 1981 ; Bender¢} Marquis, 1982 ; Gri-
gsby%-, 1982 ; Moermann%-, 1982 ; Vadeboncoeur
5 %, 1982 ; Yankell5, 1982), A 2o] b=

e &2 AFeo] Aokl z+go) Al 43}

Tl A ZF AR 4+ dx BEeler Fsb
&9 Bioype Aok Sl FshAo e ol el el

(]

104}

Y f”i“‘

|5} 32 (Berry2} Henry,
1981 ; 1982), Tsao5 (1982)-2 ZZof|4] AL =&

. WobAlel FEg o] FRAT el 4A4E oAl
1A AdAgE shalela Baskd Fokel4 A
Suose Cumpaninese sy Ao S5t kB4 E2) FEFol ANFgl AdsE

' SlgEel s Eakg A+ ok
Fig. 4. Effect of water extract of campanulaceae, o] 5-(1979) & Fokol4 olg=lgind  sruleAE
ginseng and aristolochiaceae on production AES} Azl 22X ol ALEE grekdl s 231F0
of lactate. 2, AopedSel 365, AFAgel] 59F 0] wralek



Az A= R, o] grefAlT
o 4gate BAS o T
1979).

7) 7} (Campanulaceae, Platycodon grandiflorum)
o AopgAl Eal 2| F AR B AR gt
2 saponing 2% T3, 1 9ol E glycoside 2}
Blesle S b o (o]s) o), 1979), Azl A
(1982) ol 2ls) SAAFHo| o] oAl uh vk

B A 285 AR 84 FEEL Sir
eptococcus mutans Biotype 1 24 V2| Az B
Agu 4RAE FANTSH AL 84 F
Z%ol vhekel BEo] i Xl AEAl A
oz A4z=ch

A Al (Aristolochiaceae, Asiasarum sieboldid) %=
2)op-94 Z3) 2] FA %ol o] 45 FEAE o] me-
thyl eugenol& 50% &r-f3k, phenol 3gExE 7
A i (o]ghel, 1979), #5(1982)0] HA4 A4k
E g} u} o} A4l F5F-2 Sireptococcus
mutans®] A Az} FwHa-gol] sl a8 %
A dou 1%FEANA A4S dAASE S
4 24ch

Q)4+ (Panax ginseng) 352 choFgt oFel &

o
3
N,
£
M
S
oy
fe
°
He
ofl
ot
X
)
ofl,
A,
N i
i g
52
32
R

sk )& oll

Vadeboncoeurs, 1982), #tekale] #%E AEE
z2Zubd o] whe} zpolrh ) ol ALl o
7o) 2 gshe, BgAo R EAste o8 FET

9
gebAl AE T 5%E 24 R 4A2 ol g
o JPsqr FANETAL AU + doelt 47

V. &

AopeAZ s 2555 Ale] se A
AL oA 7 BAL ARels) $la el el
FAAT AHFE Ao sER gk T84
Z5Eo] T vlgEe 44, ST R A

Ao A5 FFE e TR Ll
Streptococcus mutans Biotype I 3 V3.2, suc-
rose-BHI brothol] wjoksle] 4a-gap FHo¥2h§

oz Zabshglm, pHet  AAHE
Hepstol AAAL Sl mabed EAY A o

|4l FEE A TFAAEE AA A7
2] gl o) Qi 0.5% s xell4 Biotype 19|
A A%, BiotypelV 2l AA-& 0.1%%} 0.5% &=l

2. AFS EREAEe 27,4400 2610%
0.1%39} 0.5% wx oA F715

3. Streptococcus mutans Biotype I =} V2| 4k
H4 8L 0.5% 4. 0% A4 FEF AR
]

A7 FEE-& Sireplococcus mulans Bioty-

4. 3
pel 3t Ve Aara Aol ogakol glont A4zt 4l

o
A E2EEL dAgsE JHEsh
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STUDIES ON THE MECHANISM OF DENTAL PLAQUE FORMATION AND
ITS INHIBITION BY DRUGS

Joong Soo Kim, Hyung Chan Kim, Sun Jin Choih,
Kack Kyun Kim, Jong Heun Lee, Dong Kyun Cheong

College of Dentistry, Seoul National University
.......... 3 ADSTIACE € . o i e e e e e e e e

This study was designed to determine the antiplaque effect of water extract of Korean medi-
cinal plants on selected oral bacteria from Korean in vitro and compare their activity.

Korean medicinal plants, campanulaceae, ginseng and aristolochiaceae which were used for
dental caries and periodontal disease were selected and extracted with water for 3 hours, Extracts
were lyophylized and added into sucrose-BHI broth.

Strephtococcus mutans biotype 1 and IV isolated from Korean were incubated with culture
media and the growth rate and adherence were determined turbidometrically at 540 nm and pro-
duction of acid was analyzed.

Water extract of campanulaceae and aristolochiaceae did not inhibit the growth of oral
bacteria but growth of S. mutans biotype I was inhibited by 0.5% of ginseng water extract and
at concentration of 0.1 and 0.5%, ginseng water extract could inhibit the growth of S. mutans
biotype IV. The surface adherence of oral bacetria was not affected by water extract of three
medicinal plants.

Acid producing activity of S. mutans biotype I and IV and production of lactate were signifi-

cantly inhibited by extracts of ginseng and aristolochaiceae.
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