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ABSTRACT

The objective of this study was to develcp an artificial dentin for easy handle and accurate observa-
tion of the mechanism on dental caries and 15 screen biologically active materials from the extracts of
traditional plants and fruits for prevention of early dental cares.

In order to produce disc PAHA (artificial dentin), the powdered hydroxylapatite was immobilized in a
20% polyacrylamide gel. The characteristics of disc PAHA was very similar to the surface, figure and
lattice of human enamel. after decalcification in 0.1M citric acid based on observation with SEM. The
critical point of decalcification of disc PAHA by acids was found to be pH 5.0-5.5, which was in agree-
ment with human enamel. The degree of decalcification from disc PAHA in 0.1IM citric acid solution
was sixfold higher than that of human enamel. This result suggested that disc PAHA would be useful as
a substitute of human enamel for in viro experiment. The extracts of garlic and Flower Apple A, B
seemed to inhibit growth of S. mutans. Especially, when the 3002 ¢ of its extracts added to the medium
to incubate S. mutans, F. apple B showed strongly an inhibitory effect in both the growth of S. mutans
and the synthesis of insoluble glucan.
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A7 7= Millere] 34aHAIT-4 (2, 3), Gottliebo] &
w85 A (4-6), Schatz] chig-aiA] oA (7,
8) 5o} vlaAd AMA Qe FAR dAHIE Q)
o1}, o}A7A] b7 ErL 8AE] T AR
283 gt weha ooy w3 ggise] oA
23 AR gz, B4 I3HE o8y, Ao|2A
W, 2wl Heiy 2 AHgT A4 ol ¥
g5 olgynE glov, FEI EAE AFA
23k Qch(9). &H, T AT-AIE st
F7Ade| AEsle= w|AE FNAE Streptococcus
mutans7} FALAS] Fo ddFde] #EAd
(10, 11). o] FF7} Bulsle glucosyltransferase
(GTase)3= type I3} type 117} Qlom, A& 7
A2 GTase 1= -1, 3 A§o] 49 B84 glucan
< A8} (12). S. mutanse o] E44 glucans}
3 221194 Awd AlFde® ¥abEL, o
AR A g Eofl EAe= S, mutans7} Hu)Ete 2
Z 7SS Ao} WAL 3N A x7) FA Y
o] Fr}(13-16). webA FA7pA] A7-Eo] &
3o} oubA) 7N #8ko 8= GTase inhibitor,
glucanase, =& WAl 73 A2A B4 AME S
a3 9)ey(17-22) &l Xo}-g-AleutA| 9] 7|
whol| o3k 3Rl 7 A bl ol ankE
ATA e Qe AAe|mg i A 9 oy
5o Hol$Alob it 2SI, A¥el 7Hd
3+ 9jste] Ao} st sttt

AE 3

oIx=X[0fe] HZ

20ml acrylamide-bisacrylamide(30 : 0.8w/w) ol
8.5ml ammonium persulfate(0.15g/10ml), 0.01ml
TEMED(N, N, N’, N'—teramethylethylenediamine)
& #3}3te] 20% polyacrylamide gelZ wHE1, o]
geldl 5.0g hydroxylapatite powder(BDH Chemi-
caliit, England)& o] & 4loj& o}& W7ol 0.9
cm, Z0o] 50cmgl frel5el ol Z3ct.

Gelo] A3 2& F {2802 N E gelE ¥
slo] EA7h 0.3cn7} HEE Axdsta, AYAdE
Zaweko] polyacrylamide hydroxylapatite(disc
PAHA)E 75 971 4ol A Edch(Fig. 1).
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Fig. 1. The preparation of disc PAHA and treat-
ment for scanning electron microscopic
examination.
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Lo Yo} 252 atomic absorption spectropho-
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ZARE y-Aoke 05mR/hEA AEofsta Aapd
g oblet Aol A wigke}. o] WhARA] Ao} He
A atell 9al ehsjEle] - vk Ql liquid
scintillation counter(LKB-Wallac, 1209) &) u+
AF] ok ZAshalrh.
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B 23uko. Serp type C, ATCC 104498 A148-3}
9Jen, 10ml THB(Todd-Hewitt Broth), BHI

(Brain Heart Infusion), THB+2% sucrose’} &,

o] 9l 15ml cap tubed] v]g] 8X|7} %<l THBo
A wjeksl dj5=7]9] S. mutans 100 1€ (10%ells/ml)
£ AFE3}lo, 37CE §7)%(candle jar)olA AY
A Eekst A, AwdA 30° 7)o uljekst et

S. mutans Z2)o] W2 disc PAHA 9 Z493]s
= 99} 722 wjopuieel disc PAHAS #H7)lsto
sjoFgt F, o wiokd 1mlZ 3} disc PAHAE
B 233 Ca*t+9 g A3}, S. mutans?)
%+ haematocytometer *£& 660nmol|4] spec-
trophotometer ©. 2 &35 & ZAst9c}.

X[0F2A! oS ool 1K} B

10ml THB(2% sucrose 35-)ol] v|g] 8417} &
ot THBo A wloks S. mutans weFd 100 u0 & A
Z3r 5 e AEA 10040, 200 1, 300 20, 500 uf ,
e 1,000 48 5 H7lsted 37C 7)ZolA 104
Zb whokgt ohgoll pHRSle}l 660nmol|A] w484
of &gt S. mutans®] FAAALE A3t}

XI0IRA! ool 2K} B

Aok4] apasisl sl 14 B9 24
7FA 3 GTaseoll 93+ B84 glucan?] 49
QA % Aol A4 FewE 23] 23}
Hoz Aoj44 dbans HEs

10ml THB(2% sucrose )l 1709 disc PAHA
EE Aopdue Yu d4E F, T4 30ul “C-
sucrose(540mCi/mmol, 100,000cpm/uf )9} =4
4L 9Y 100uf S. mutansS HE3] 1247}
¢ W F, ImlE F3he] 9418-2](10,000x g
/15min)&ted A5 0.5mle 939 P Ak
ST, pellet of) L3} o] FAIF F, LSC
£ AR83}o] sucrose2¥-E] §HAJE insoluble glu-
can®) ek¢ Z4sheich(Fig. 2).
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Precultured Streptococcus mutans
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Fig. 2. The second screening method of the pre-
ventive effective materals from biological
active substance on dental caries.
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AL Ee USE e Flo
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o] ZA$-E o|v] pHr}l 6.0 wj o} k) pH 554



Vol.8, No.2

(A)

(B)
Fig. 3. Scanning electron microscopic photo-
graphs of human enamel and disc PAHA.

A:0.1M citric acid treated human enamel.
B:0.01M citric acid treated disc PAHA.

u ¥c} HAE 26 AEAHE gAlE 8u A
o wj¢ Eo =232 Jehya, ol whs| U4
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2= pH7} 4.00) o]E wi7pA] oA EA @
g@3ge 2 A #FE § sdck(Fig.
4).
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Fig. 4. Calcium demineralization effect of acids
at various pH value on disc PAHA.
O :citric acid, ® :lactic acid,
0 :acetic acid, ® :ascorpic acid,
% :propionic acid, ¢ :phosphoric acid,
o :hydrochloric acid.
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Fig. 5. P demineralization according to the dif-
ferent kind of acids and various pH from
radioactive human tooth.
® :citric acid, *:lactic acid, ®:acetic

acid.
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Table 1. The inhibitory effect of plant extracts on
growth of Streptococcus mutans.

Tested material Growth pH after 18hours
Control +++ 424
T E g +++ 431
e 2} +++ 426
3 = 7 +++ 432
2 & o} +++ 425
= 3} +++ 441
Z 2 3 B - 4.09
o gk o] & +++ 419
o} =3 +++ 436
2 A +++ 461
o} = e 7.15
e +++ 445
1} +++ 468
A FA ——— 5.25
ol 7 ® +++ 476
I} Gl +++ 471

2 AulF Foll A FoRA} Y kEAE T FH2s)
o, olg% FHTAA vhF Fol AzE A2 o
+ 100,000 x g2 204-7F QAR A1 F, A5
& A EA Q) A YA S.m 5
A5 13} 7B A3 £ 13} Fo] ey},

A} F57) S, mutans ] F4E A9 AR
o, 38 FA ARchs EA13} Bl oJAlas
7b 2A veht ASsA 23 SAE Ak
nly 32Ee gubde g FF gt A gle
U ACE ARNE Afel 157U Fele gAas
7k 78] @A kA e] gl Ao et

EAb3 BRE2ES 7 F=4UE S mutans®] wiok
Aol A7kt oh&oll pHH3eL S. mutans?] FA4%
£ 600nmel| 4] =A s}t (Fig. 6).

A BREES 10040 H719e o ojn] 48
%2 FAAAL vhebdond 300 10 A+ H-E] 94%
olAre] oA F7HE Rodrt. 5004l o]ikell A w2
pHgke] wtobal 712 EAk BFEE 247} citric
acid 59 f714He wel st 9l7) "l A
o2 AR St

FAL BREEE Aopg-4] dubazte] 23 ¢4
£ AAIRE 2 100 E 7S o en disc
PAHA 9 Xo} Aol 4 glucan §AAA2HE-0] 1}
epton 30085 AH7MS W& S. mutansel 9
g glucan FAe] A9 e Ao 2 Yehl, o}

_Il}ll Ulo
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Table 2. The inhibitory effect of F. apple B ex-
tract on glucan synthesis of “C-sucrose
and Ca'* demineralization of disc

PAHA.
disc PAHA human enamel

Extract of f.

apple B demineral. | synthesis of | demineral. | synthesis of

(Ca**, ppm)|glucan(cpm) |(Ca**, ppm) | glucan(cpm)

Control 148 268.2 18.1 1849

10014 8.0 204.2 16.2 149.6

200 14 106 48.1 17.9 63.7

300 ul 12.8 17 22.7 8.5

4008 | 206 —89 318 20

500 18 S —84 449 03

(pH) A 660nm

&()—‘ p=2.0

6.0 =

growth rare

1.0

3.0

4.0

[ ]

0 100 200 300 500 1,000
F. apple B (ul)

Fig 6. The inhibitory dffect of extracts from F.
apple B on growth rate S. mutans after
18hours.
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Fig. 7. Inhibitory effect of each reactions from
extract of F. apple B by Amberlite IRA
400 on growth rate of S. mutans.

Table 3. The amount of organic acids in each
fractions of Amberlite IRA 400 from
extrat of F. apple B by HPLC.

No Oxalic acid Lactate Citrate Propionate Total

23 0.1* 0.1 T T 0.2
24 3.6 09 18 T 63
26 0.3 0.3 33 - 124 16.3
27 16 0.5 46 146 213
28 5.5 0.5 6.2 16 13.8
29 3.1 118 7.1 T 220
30 1.6 T 7.6 T 9.2
31 13 0.6 8.4 0.4 10.7
32 1.2 0.5 8.2 149 248
33 18 T 8.5 0.5 108
34 4 0.4 8.1 0.4 10.3
35 13 0.2 77 109 20.1
36 15 0.4 76 0.5 100
37 3.1 100 69 T 200
38 1.5 0.4 7.0 0.5 94
39 19 T 7.2 0.5 96
40 14 0.2 56 21 9.3

(T : trace, * ;uM/5 ul extract of F. apple B)

e EAE AHAS] 98] 4 Amberlite IRA
400(Aldrich Chemical Co.)& 7}Ax 150 % 20cm
9] columng- o]g3le] HCl4-H o B step gradient
systemo 2 §-&A17|9 3mly £E& e A,
a8 73} o] 23F-FN-H S. mutans A&}
7} vhehdo] Aatslos] B4 304, 354 9 404
Eoolx 7% e 2AAE} elsichFig,
7.
3lH

ey

o] £3E& Lowry ¥ o2 4 (25) o

Protein{ul/ml)
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Fig.8. TLC chromatogram of standard sugars
and fraction No. 22-40 from extracts of F.

apple B.
Solvent(Isopropanol : water, 4: 1)
Location regent(Aniline-dipheylamine)
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2 o375
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itrile) 2 7 $2¢ 248 2 A3} £ 3% o] o
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ol 7o 2 viehyit}.

pzeto 2, A BEEE FolA S. mutans
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Al S. mutans EA1A7} oy 24 EIRE 40
H H&7HAE AN F}(Fig. 8). A ax7) et
A kst B8 229 B8 239 AL o] &
52 ostovt AR} el 38 24045
B 83 40711 25 o] FEH0E A5 ct
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52S eAlstwzl d4ct. 20% polyacrylamide
geloll hydroxylapatiteZ &3§slo] <QlF Ao} (disc
PAHA)E Alxslelom o] iAo} Az}&dn]7
2 Az, 29 e ARA Y AzEG P 4
of oa FAEdS W] RoFo] Aol Hlofe} ul
$ frAkstgc

disc PAHA 9} human enamel 2 7}*) 31 Akl 9]
g H3e g vlag Ay AL FholR &
7} pH 5.0-5.524] dxjslg e H3&r = disc
PAHA7} Aoprct 6u) Ax w24 veh} AY
Ao A th-g-Xolx ALE-3}7]o AFR HAo® AR
=St

Al 3 dulF FEF F 13- ew EA A
9} B 18]3 upso] S. mutans® FAAA 577}
g A, o] FAME 53] #4Al} Be
300uf & #A7FS o S. mutansel] 9JF E4A
glucan?| A& 79 JAz:= 345 el
t}h. o] Elak BEAS 7FA 3 7|23 ql FelE A
AlgE Az HobgAl dibaz) sl BAe
glycose—amine §-%A|¢l o2 Az glrh
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