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Abstract

Dental caries has been reportied to be infectious disease by Streptococcus
mutans(S. mutans). The ability of S. mutans to produce dental plaque has been
shown to be related to glucan synthesis from sucrose by glucosyltransferase
(GTase). Glucan is known to play an important role in the initiation of smooth
surface caries.

For preventing dental caries by traditional medicines, two hundred kinds of
natural products were assayed for inhibiting activity against S. mutans and
GTase. During the assay course, we chose some active plants against S. mutans
and GTase and then applied these plant extracts to toothpaéte.
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berberine % sodium lauryl sulfate(SLS), carboxymethylcellulose(CMC)&

SigmaA}el| A, brain heart infusion(BHI) € Difco Lab.(Detroit, Mich) o] 4] Tl

3t th.  Methanol, ethanol, glycerol ol dimethylsulfoxide(DMSQ) =

MallinckridtAbell Al < 3} o}

2. Mgy
1) =&y
Methanol&# & EA % — AxA %A B8 A 50g9] methanol 500miS
7hate] AoA 1047 M AHFEslY AR(sE, 7 HAE Y=o
methanolF & 58 AU

°]t}.  Aluminium hydroxide, sorbitol, chlorhexidine * digluconate,

)
2 ddol A8 FEL S mutans ATCC 27351 (serotype g)3 & <
T2 ZNEFAEZRE FH g wid typed] FF 2 Aeuysn
A4 A wF2RE B2 ATCC 25175(serotype c) S o2, 2+ #
&< Mitis salivarius(M.S)agarol] Altiul FF 4ColA BASH ARty
stockt 5= BHI brothel] ] v} F& wj F el glycerol?} DMSOE H7}ste] —
70ColA B#sA. 4F FaFHLH A MS. agardo] #-& BHI brothel ]
15~16AIZF vl F3t F, 2+ AR ALg-stE ot
(2) HEFE5E9 F7E4Y
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fth. & BHI agard] 2+ A &8& 713] HFsx=® 34T F petri—dishe] F
o] 2% t}&, BHI brothol] A1 15~16A]17F v] %3 S. mutans?& 1M Fo] 3}
of =L3Eh 37CoNA 48417 Wi g F, 7o ASGFE BFIA 45
of #AHZA Y+ M R FEE FHAA A FE(minimum inhibitory concen-
tration : MIC) 2 &%t

3) GTaseA s &84 ¥
(1) GTase &3 2 AA

S. mutans ATCC 251758 8L<] BHI brothdll 4] 37C, 18A]7F w3t ¥
LR (7200 g, 20%)3tq FAE AASE 2 45 HE ammonium sul-
fateZ 60—70% XEZAIZ F 4ColA 18417 WA &Pt ol @A st AAE
AAEL AR (7200% g, 208)3}] potassium phosphate buffer(KPB, 0.
05M, pH6.5)200mld)] {33 F £ buffer solutiono 2 24A17t dialysisA] &
t}. dialysis7} €88 & dA 4RSS BLES AAFNL ¥ crude
enzyme& hydroxyapatite2 FAH¥E columnd] FYUAZFE, oj2Z 7 Y& ¥
2 buffer solutiong GAH o2 £2AH AAH GTaseE At}

(2) A EFEE9 GTaseAHNEY 7
7] Wb os] A FZ¥E GTase 1004 g, sucrose 70ug 2L 0.02%
NaN;& &3l 0.05M KPB(pH6.5) 4mfo] =& A EF&EF9L 0, 10, 50,
100, 200ppm S Al 7}8l3 37TCelA 15A17E< 34121 &, AHE F7
<& Spectrophotometerol] 4 2] absorbance(660nm)Z A ZA3tFH ). o] A+
4] absorbance?] Z}A v glucan®] A A, & GTaseA & = u] ).
GTaseAAPAAEE &Aoo o8 F3tgov referance solution$]
absorbance(A)¥ A #AZ1 GTaseE AF&3%F W3- o] FFxo|t}.
Inhibition activity of GTase(%)=(1— A sample solutwn. ) X100
A referance solution
4) X% baseo| Ao AEFEES F7 R GTaseAHTHILY
(1) F&EAx
Az¥ = A (Thee sinensis LYEHAFR 95% &t 1000mE 7}3te
AL 1087 FAAHIHAE FEAH(NE, 2 AHRAE 4H3] BAEF3A
FTFHE 202g8 U 2 ol EF(Myrrh momol Eng), &3] (Morus alba
L.), < 9H(Cimicifuga heracleifatia Komarov) & 4719 7]&d #yd o 3
&3t Z47h 1.2g, 34g, 84g9 FFHES EUTh TYIL o]lF FFE
95% e &g 718t 50%(W/W)sxe F&24L AxsHd.

fest bRt & 17 9 (1991) (41)



(2) 242
22T AzPdol we AxT 4BFEEL MY Table 13 22 A
e Aoke el wgel weh Azstach

Table 1. Recipe of toothpaste in the presence of plant extracts

Components Weight(% )
Aluminium hydroxide 47
Glycerin 10
Sorbitol 20
CMC 0.7
SLS 1.5
Methylbenzoate 0.15
Perfume 1
Myrrh extract 0.03—2.0
Morus extract 0.03—2.0
Cimicifuga extract 0.02—-0.4
Thea extract 0.01-0.2
Distilled water residues

Sum 100.0

3) FFEAF
a) =¥ FaTg4dy
A7) A vbo] wrel A Z=" X<k BHI broth® 0.06—0.18% ¥ Al 3] A 3
Z, S. mutansE 16A17F w3t wjokdd 29re& AHEEe 37C incubatorol] A
2417 W g3 e, XNgErs HAEEE Frod e FaE e FHI}A
o}
b) AIZHE qFHAE
A7) A ko] wel Alz8 x°& BHI brothZ 30%71# 343 F, S
mutansS 16A17F 3t vl FA S 10°%ells/mlE) Al HE3t] 37C incubatoral
A wleEstE A 1, 2, 3, 589 A AT WE Fol AAEARE SHIIH-.

(4) GTaseA & =74
A7l wel AzE At FHTFE 5%7HA AT v, dAEE
(3000rpm, 10min) 3t} A5 AL deth o] AL thA] KPBRE 15%7 A= 5
3 A el 4mlol] GTase 100ug L sucrose 70 g & 7}ste] 37ColA] 1547
¢ ¥HEAZ F, glucanB A A M ES SH AT
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Table 2. Anti—bacterial actvities of the methanol extracts of plants against S. mutans

Methanol extracts of plants MIC(ug /nt)
ATCC27351( g ) IATCC25175(e)| wild type

Morus alba L. 200 200 50
(EEK)

Myrrh momol Eng. 100 200 100
(12 %)

Coptis japonica Makino 500 500 500
(FH)

Magnolia officinalis Rehd. et 1000 1000 1000

WILS (FEE+H)

Houttuynia cordata Thund. 1000 1000 1000
(+28)

Chlorhexidine digluconate 1.0 1.0 10

Berberine hydrochloride 200 100 200

_2) GTaseA s &3
Plaque Aol 1< a3 IS 3le S. mutansd] TAJFE A2 GTase
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A a3 A% A3, Tabls 304 B+ w9} ZFo] methanol extracto] A =
<svh, BT, T, A, #¥8A R PAFo], HO extractll A= #dE, 7,
FFE, AR, &, s @4 429, AHEE 4 Sxe] A EFEEEC] BT
GTaseA & &35 e U 27 Mutastein @ Tannic acide} B2 Q@3 A3,
THtEEE] o/EEFRT Hold GTaseA | EHE efATh

Table 3. The inhibitory effects of plant extracts on GTase

Inhibition activity (%)
Extracts MeOH extract(ppm) H,O extract(ppm)
Plants Conc. of
extract 5 10 50 100 10 50 100 200
(rg/md)
1. &0} 11 11 39 62 17 17 27 30
2. E3H 3 6 13 49 7 7 13 19
3. 34 4 4 4 - 14 25 31 40
4. 87 15 16 - — 15 20 25 49
5. &gk 10 17 49 -— 4 7 14 17
6. A4l 15 17 29 46 9 18 18 24
7. ZF o 2 - - 17 48 - —
8. T4t - - = - 28 28 30 33
9. &% 3 5 27 27 15 24 27 34
10. 3¢l 4 5 36 - 12 12 12 15
11. 98 =} 0 13 44 — 9 9 9 22
12. A}d& 5 7 - - 8 14 25 35
13. =x} 4 - - - 13 20 25 30
14. A& 13 19 — - 17 26 35 45
15. §& 0O 6 — -— 0 18 24 45
Mutastein 2 45 53 63
Standard | Tannic acid 23 50 — —

(— ! not detect)
2. X|2f baseO|A2] ASFEES] g % GTaseX oA T3
1) 7559

AA8 NE £58F S50 9792 AW Avy 2 2 2392 o
o Ak AZS F 2 AFL 0.06%0IA 0.18%74A A4}A FFH
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AlgE& & Z3, Table 49 & AFAE AU

Table 4. Anti—bacterial activities of the methanol extracts of active plants
in toothpaste against S. mutans ATCC 25175

Conc. of extract{ % ) Conc. of toothpaste(%)
Morus Myrrh 0.06 0.08 0.10 0.12 0.14
0.0 0.0 + + + + +
1.0 0.0 -+ + -+ - —
2.0 0.0 — - - - —
0.0 1.0 - - - - —
0.0 2.0 - - — - —
[ + : growth
— : no growth

EW A Aoke A4E W FE P AL neisted 30% e
M AEE 97Y A9e A W Bobd Hune 15 T& 289 239
& aste Aot AT FFAAS JETH Table 5).

Table 5. Anti—bacterial activities of the methanol extracts of active plants
in 30% toothpaste against S. mutens ATCC 25175

Conc. of extracts Numbers of viable bacteria
(x10729%) (x10° cells)
Morus Myrrh Imin 2min 3min 5min
0 0 2160 2200 16 6.4
0 3 13.8 12.9 6.5 6.5
0 9 8.5 8.5 5.3 4.9
3 0 6.1 16.9 8.1 7.5
3 3 3.0 22.0 6.5 4.1
3 9 7.4 5.1 4.7 3.0

2) GTaseA s &}

AN AE FEFEESF 2 GTase A EHE /1A= ¢ & =3 =
24E AFTexE TR AAE ART F, 0)EE 15% 71A 34 sto
GTasaA | &A1 ¥ & 3 A, Table 63 e A3}E AU = 0.05% %1}
F29 g 002% H5AFE&4E EFFTRHS X 15% L H0] GTaseB A&
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56% A & o} A ot

Table 6. The inhibitory effects of plant extracts in 1.5% toothpaste on

GTase
Conc. of extracts(x1072%) Inhil.)it.ion
activity
Cimicifuga Thea (%)
0 0 4
2 1 22
8 4 31
20 10 44
40 20 56

Table 4, 5, 69] ZAFo]|x BE ulelzto] xjeF X ulifo] Eof, Auls], 4w},
EBEE MEY A%, ASFESEES MESA F2 Aol vl
% R GTaseA&axE Yl weby ol# g BYE

FEES T G2 F5T FAAY a7 ZidhEH

v.d £

EHH] FAAFAE AT AT ARER 2004 Fe] AHLgo] S
mutans B GTaseA | 855 FAAe Az, ¢ 2 e FH2EETFAY
W Hold JFEE 21 e S Ao vt € A FEEETA
2 ui¢ AE3 GTase A &FE&E e Uth = o] 23t - H 3 GTase
AHEGHAE 7R FE2BELS X o%based] HIISAE o5 L 2Y=E &

AHe AL Ayt mex B, "]’“"3] iz} 9 Fu3&2ES 3
E X 1x1F o2& S mutansol] § 3 o= 22}75:] 2 8. mutans7}
A EE GTaseE A SIZEZN FX o4 °ﬂ ] 7198 & gleg e A4d
o}
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