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Effect of Asarum sieboldii Extracts on the Growth, Acid Production,
Adhesion, and Insoluble Glucan Synthesis of Streptococcus mutans
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Dental caries are the most commonly occurring chronic diseases in the dental field. Because of increasing sugar
consumption and extension of average human life, these diseases are widely found all over the world as the most
typical cause for a person to lose a tooth. Therefore, the development of more effective, substantial and safe preventive
agents against dental caries is strongly required. Streptococcus mutans is known as the causative bacterial playing the
most important role informing plaque and it is being noticed as major causative bacteria of dental caries. The present
study was designed to investigate the effect of Asarum sieboldii Miquel(Aristolochiaceae) extracts on the growth, acid
production, adhesion, and insoluble glucan synthesis of Streptococcus mutans(S. mutans). Both methanol and aqueous
extracts showed concentration dependent inhibitory activity against the growth and acid production of S. mutans, and
produced significant inhibition at the concentration of 100, 1,000 and 2,000 ug/ml compared to the control group(p<0.05
- p<0.01). The extracts markedly inhibited S. mutans adherence to HA treated with saliva, and cell adherence was
repressed by more than 50% at the concentration of 10 pg/ml and complete inhibition was observed at the
concentration of 2,000 pg/ml. On the activity of glucosyltransferase which synthesizes water insoluble glucan from
sucrose, methanol and aqueous extracts showed more than 70% inhibition over the concentration of 1,000 npg/ml.
Hence, we conclude that Asarum sieboldii might be a candidate of anticaries agent.
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Al ZE29] Streptococcus mutansol] thH A&, {84, B
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BE FEE, 29 24 2 FA ZEAMES S. mutans 4
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2, §4, HAl, A Bl T ARBEORTY. SR E
A, NE, S48, £, WA, SUBA, HA IS8R, ¥
A, g, grlolglA, Zanky 28 £%) Jrka 71250l
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m, EtS REES Bacillus subtilis S0l g} 87 2377} Q)
T, GERgo] Yo shet It okEER] Mlloll thgt R)
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olo] B ¢dFolAE A8 M) Qle HOE wEH
& MAl(Asarum sieboldii)g WErE, EEZ 2¥2} FEold 2t &
50] S mutansQ] HAI } MA x|, saliva coated
hydroxyapatite beadol] &+ &), Hi=84 SFU Y dA &
WE A RolA oMYl Thsd € ESILA BIXCh
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S3IGT) HEIS 2222 2 Bé A4l 100g2 219 HEIS
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% &, g‘ _TI.(LABCONCO)O{] 21 dE _ZEAIJ
0Coll HHIHA] UHol &8]sIdct

= gl A% d 3= Streptococcus mutans ATCC 25175
Z Brain heart infusion (BHI, Difco, US.A)) HAuRX]oll 1-2K}
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1%2] GlucoseZ} E0] 1= BHI dAniX]of] 2t Smie AjA]
AZE2 10, 100, 1,000, 2,000 pg/mlZ H71 & #< 1 x 10°
CFU/mi7} 5)#H BEsIKCE 37C9) E27)o)4 24417} s
% BHI gjX| & 7|E &2 ELISA reader(Molecular Devices, CF.,
USA)E 550nmollAl &HEEE HFsiem, 1ol pH
meter(ORIONSA 720, US.A)E 0|83l pHE S5l 4} 4
4 odx a3E AL T2 Al 2EEg ¥A &1
Al EBHAT

2) Efeyu]

EtUE 773 d0l gXIZRE] TiESAE A=E61H 2
HlE RAe dZ2 blo|Ad] AFT the, AHE B dUE
2](12,000rpm, 4T, 15&)5}d JHAEZ Fo I3, BHELE

EEH A7 Al 60TollA 3027 MElsh &, -20To 2
oA AFBBIITE
3) Bl O Z UE hydroxyapatite bead & A& 48

Hydroyapatite beads(Bio-Rad Lab., US.A)) 30mgg &{F+
2 53] A5l A2 YARE AASH £ 37CAllA AEAIA A
ol3dct. ZAZ ¥ hydroxyapatite bead 30mgE 1ml 9] B} Z
37°TCollA 6027 Alslad Bl beaddl]l AHAIZATE 1 & EF
NOog TWFE hydroyapatite bead(S-HA)E 0.1 M potasium
phosphate &+=M(KPB, pH 7.0)2 2 33) AHSH & M4l HES,
£ FEES 249 5TH(10, 100, 1,000, 2,000 ng/ml)S &1,
S. mutansE 1x10° CFU/ml o) EA B2 0}S 37TollA 311 &
Aol AERIAH 10rpme) £5F HEEEE sIHA] 90250t
S-HAo| EAH|ZC) 1 & 01 M KPB(pH 7.0)2 33] M&3 &
7(94} ZA)(50W, 30X)E ol83d] S-HAo BAF J& Hojx
& 3%t 1 thg TWE 344510 Mitis salivarius agar
plate(Difco, US.A)oll TSI 37C 2710141 24417 SQF vl
FAIA HteE ML 22 MY FEES €A B2 A
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Ng wEAlA AHEIGCE F, 0.04% sodium azideE 28}
04 M KPB(pH 6.0)Z 0.25ml A|EPol @2 &, 0.25mlo)
04M A1HEA, 0.25mlY M) HE S, B ZEE8 STEHE
2}7} @ 1, GTFase& 2ol £Z 1mlo] A SIY¥CE 37Col
Al 18417 Y & BESE AT & 227 ol
st ZSUIREOW, 4X)E olEdHTh. I F 5%
phenol€ 1ml, X H:SO4E 5ml EolFE & 3027 HHEA]
7] & ELISA reader (Molecular Devices) & 0] 835l 490nm
oA EZTLE EF3IUCE RS AEEAE €A @2
TOZ siith '

3. A&AFY B
Hge 2% 5)
T/ UHET]1009) A1E 0]B35lo] ABINTE ¥ Ade &
HZZTIWE SPSS (ver 10.0) € AB5IM, B EF
AHAIBIRCH, a=0.05 FFol b

4 ¥

1. QA ZEE9 S. mutans HAAH 0] 2= §7

ARG HBg, 8 2239 S mutansoll Tig S 48 E
TESE) 9ol BHI HAERR(1% Glucose &0l 2 Sufd
Xl Z&EE2E 10, 100, 1,000, 2,000 ug/mlQ] 5T 2 HIIs &,
S. mutansE EEGK 37T S27]014] 24417 Bl & BT
£ 483 23+ 1% 13 ok

it

Methanol Water

Fig. 1. The optical density of Streptococcus mutans by various
concentrations of methanol and aqueous extracts of Asarum
sieboldii. The optical density of Assx were read by a
spectrophotometer. *p(0.0t1 was statistically significant as determined by
Mann-Whitney U test for the mean values different from the control group.

AR FEEE €A LS tiEToIA] 0.598:0.006 FBTE
UEMIQ T, HENE 2222 10 pg/ml STolA 0545:0.022,
100 pg/ml ETolA] 0517:0.022, 1,000 pg/ml FTolA
0.397+0.011, 2,000 pg/ml HTolA} 0.281:0.0218 VIERY, N ER
ol u)&kd 2zt 9%, 14%, 34%, 53%9] HAIAH FHE LIERA
1, 100 pg/ml 0]4} sTolA] Rl Hlskd SAXLE 7
3t AJO|E LIERASITHP<0.01). BEXEEES 10 ug/mlisT oA
0.576+0.006, 100 pg/ml 5T ol4] 0.552+0.006, 1,000 pg/ml S5

0
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oll4] 0.499+0.016, 2,000 pg/ml ZTollA] 0472:0.0098 LIERN
ARFo) 15l 242t 4%, 8%, 17%, 21%9] HANGH FHE Ut
ERARICH, 100 ng/ml 0]4} EollA] chETol nigld EAA
o8 Rt AlE UEHIA L(p<0.01), s%7} E7HEFE o
AEI7t EoRTH

2. HRAZEEO] S mutans 4+ 44 Axol vjXj= g

Z gupg AlAlel FEE HUlo W2 S mutansol] 28 7
714 AA A FHE gobdy] {46 10, 100, 1,000, 2,000 p
g/ml =58 ATl S. mutinsE HESI A7 WY Fol
pH meterZ2 pHE F4&3 2= 18 29 2t M4 REES
WX 2e txFolA pHE 3.76:0.012 UEMRA L, HEIE &
ZE2 10 pg/ml ETolA] 3912001, 100 pg/mlizTollAlE
42110.01, 1,000 pg/ml STo)A}E 4.74+0.06, 2,000 pg/ml ST
ollA= 536016 100 pg/ml o4t =TolA thETo vlsid
EAXHOE {93 APIE LIEMIUCHp<0.05). 8 FEE2 10
pg/ml EEolAl 3.75:0.01, 100 pg/ml ZFolAE 3.97:0.005,
1,000ug/ml SEOIAE 4.66+0.04, 2,000 pg/ml =FolAME
5.15:0.23% 100 pg/ml o]4} STl WEZT SAECE &
gt xlo| 71 AACHp<0.05).

Cicontrol @10 ug/mi 3100 ug/ml 81,000 pg/ml 82,000 pg/ml

pH
o = NN W &2 O O

Methanol

Fig. 2. The pH of Streptococcus mutans by the various
concentrations of methanol and aqueous extracts of Asarum
sieboldii. *p¢0.05 was statistically significant as determined by Mann-Whitney U
test for the mean values different from the control group.

3. MFEEY SHA Rz dxol wXe &3

AXY FEEO| S-HAO S. mutans B2} A 171 U=
X ol Hul= I 37} Lok EZS 20.28:082(x10%0]
ROM, HEIE ZSE2 10 pg/ml STolA) 14.54:1.25(x10%,
100 pg/ml ETollAE 9.000.58(x10%, 1,000 pg/ml BT olA]
7.94+157(x10%, 2,000 pg/m! BEoAIE  7.47:0.50(x10%
(p<0.05)Z thZ=Foll BI&) Ztz} 56%, 61%, 63%, 96%2) HAH
HMeg B, ZE skold R SAXHLE /A A}
o7t UATHp<0.05). & FEE2S 249 koA
9.90+1.57(x10%), 5.38:1.72(x10%), 3.85:0.56 (x10%), 0.41:0.57
(<1042 thRZol )l 2tz 51%, 74%, 81%, 98%S) RAIIA)
€ 231, ZE 5T HETZH EAXHLE /9T Alo]
7t AR} THp<0.05).
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Fig. 3. The colony forming unit (CFU) of Streptococcus mutans to
the 30 mg saliva-coated hydroxyapatite beads by various
concentrations of methanol and aqueous extracts of Asarum
sieboldii. *p¢0.05 was statistically significant as determined by Mann-Whitney U
test for the mean values different from the controi group.

4. AIUFEES GTFaseo| 95 HI48Y S2F3 &Y Aol
nxe &%

Aljle REE0l HI8E 2 &Y Mak A7t AeA
Golg Zike I™ 49 2T RS 504126 pgolRie=wl, o)
Be REEE 10 pg/ml FTolA 482161 yig, 100 pg/ml SEoj
A} 414123 pg, 1,000 pg/ml STollA] 125£13 ug, 2,000 pg/ml =
TollAl 3.10£0.003 ugE LIERH tE 7ol HISKA 232} 4%, 18%,
75%, 9%9] Bl+8d ST BHAH ABE VERAUL, 100
ng/ml 018 SEolX hETo nigled EAXSE |sl Rlo
S UERIUCHp<0.05). & FEE2 AU SOl 463226 g,
345+21 pg, 137+10 ng, 3.10£0.003 pgE LIEhH tiEFol BI5KH
74zt 8%, 32%, 73%, 9%2] Hi48Y 287 #4 o9 EnE
UERN L, 100 ug/ml 0]4} SEoIA thEZo Higlel EAXS
Z /9% #0)E LIERAATHP<0.05).

Ocontrol 10 pg/ml 1100 pg/ml 1,000 pg/ml 82,000 pg/mi
600
500 r
400 +
300
200
100 1

0

Water insoluble glucan, ug

Methanol Water

Fig. 4. The effect of methanol and aqueous extracts of Asarum
sieboldii upon the water insoluble glucan production by
glucosyltransferase. *np(005 was statistically significant as determined by
Mann-Whitney U test for the mean values different from the control group.
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HAZES FA71BQ A, PHEA, HEA & DB
2 A18Ele] Utk XS d7oll wEW 1 & ¥R Hd
E2 AopAlo: S ENE Wche RAQZE HU HI U

A WY} (Aristolochiaceae)oll £3H Thay

L0

P £

2 EXZIE 2 NELEE 9N BHE AXRS Ao,
B2l 7hE (), ool ol @rl() tiEd ‘dxolgll 3y
HAck . YEe Feuh o 23%0ldl, FYRE
methyleugenol(42.40%)Q1t], 0]QJol| croweacin(14.46%), asaricin
(9.34%), B-pinene(2.79%), a-terpineol (258%)®7} Lo,
asarilin, elemicin, safrole, eucarvone, sabinene, croweacin, a
-pinene,  a-thujene, myrcene, terpinen-4-ol, a-terpineol,
myristicin =3 BRE Qe APPOZ B asdignt

ololl & @ToAE HAIE HEE, EE 22 F&3ld 2}
SEE S mutensoll WS HFT A BY AA gHE BHETIH
om, S-HAol 2AMd 3, Hisgd 227 84 dx a3
£ ZF5i¥et 1 Z3 229 8o) £&80| st E1Es
Z S, mutansol] TS &M 4 BY A 3t ke AL
Z Ueh} A19A 39 57 71l wek 244 Ald
9 47 odH AT BUKichE e 2 e An
E UEMIRTE #0t ohigl & 8o wiet 37} Rolzt A
e, HERE ZEE2 10, 100, 1,000, 2,000 pg/ml ST o)A
A1 REBEE WA RS URTZE 71ESE 3 HE dRE
ol Z}z} 9%, 14%, 34%, 53%SiCk. olo) Wl B F&EL 21ne
BEolAl 4%, 8%, 17%, 21%E, HEkE FEEL 2,000 ug/mig
SEAA S mutans® JA&AE 1/28% A BT

ALE O E njE i) & n|dER2 BANE AF8ld
a0l €39 oA STHHARIER o] &6} o] ZFolA]
F714lolgke LHE0] HEE X $40REEE TN
711 & pHE Wol=LY. E3] S. mutansoll QI3 YAHE &
714k R|otR4l Bl HPHQ FEg niXie 598 Q01od),
oA pHE 3760101, HiEtE FEETN B FEE 101
g/ml BLolAiE 217} 391, 3752 S9EQ) x}o)7} IO,
100 ug/ml 1,000 ug/ml, 2,000 pg/ml TTo| HEE RBEL
2}7}, 421, 474, 536, B Z&EEE 3.75, 3.97, 466, 5152 S.
mutans2] 4t QYo FYHOZ AMFJCHp<0.05). et £
AlQlA pH 55 Rtke 25 @2 pHICL $18 X &80
AotEHS Ao HARZ AASh=A Lolr7) ¢ S-HAo
g 2AdH EE BRI AN HEeE FEE2 10, 100,
1,000, 2,000 pg/mlS} sTAlA thETol Blsh 2+zt 56%, 61%,
63%, 96%, & ZEES 229 sTolA 51%, 74%, 81%, 98% 2
RAAHMEE Ho HE 5T fo8oz dxzigled
(p<0.05), 10 ug/ml SEAE 50%0])4 A& W7} YR,
2,000pg/ml ZLolMe EAlo] A9 AxEle ASE vehdrh
S. mutans= GTFaseE 4415l AZOZRE] LY TIEAQI
LS gttt SRS -84 230 d2EYN vl
824 ¥R RECE ERFLL B2 0484 480 By
O A&l FHW Algol XH 724 THol| BAdle AE
A5 Ade 8WE KL Elo AL MEEAE 7
FAIITY T REAVIHo] gle ThE HATEY B W 54
2 Rskd R FAEE o8 & ohiEl AIFE X & F9] |§X17]
Bl Ak 7hsH e E7IZCE. olol IS8 S B
A 4 3 A vigtg HEEE 10, 100, 1,000, 2,000 pg/mi
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9 ELolA] iR Fol vlal ¥zt 4%, 18%, 75%, 9%, B £&E
& 120 sTollA 8%, 32%, 73%, 9% HHAUMES Hol 100
ng/ml 01219 ETolA FARSE ARFY 20(p<0.05), 1,000
pg/ml FEOAE 70% olak EHdo] AdF) =R em, 2,000 pg/ml
sLoME B8y 2870 A9 gHYElx) aflet ol &
WE Eekdl HH, Al ZFES S mutansd) BT F71419
A oA ZIETHEE, SHA) tigh 2a34 9} v]4+=8d 287
g dxlol gl =t o]ZEot Al FEELS XHEME
x5l X014l ool 71oE AOZ AYzigm, AtFo] oH
FHM R0l 2121 ETE VERHEX Ol A &484 HE S
AX @571 O Zgelojor & ROZ AZICE

R

Z|oF2A! AR E 7HEEl7] a HEEQ] MAIE HESE,
22 Z&31 S mutans®) HF3} 4F Y Az, S-HAo| B2
A, B8 237 Y YA 38 &30l tes Z2
ANE AUk S mutansd] HAAX o] A4l FEES €A
oI thZz ol Hlah 10, 100, 1,000, 2,000 ug/ml STollA HE
2 REES 117 9%, 14%, 34%, 53%, EEZSES 4%, 8%, 17%,
21%E VIERH O], 100 nug/mloj&} sTollA S. mutans®] 4 EAA)
Tt RAHSE JRL(p<0.01), S. mutansS] 4 WEF2
ZgolAl pHE 376, HEHE £E=2 10, 100, 1,000, 2,000 p
g/ml ETolA] ZHZ} 391, 4.21, 474, 536, B REES 3.75,
3.97, 4.66, 5155 VIERNO], 100 pg/ml 014} =T oAl S. mutans
9] At YK g7} FYHECE APTHp<0.05). = S-HAO
S. mutans 2AF AxE0] R0l dlgt HEE FEES 10,
100, 1,000, 2,000 pg/ml BTolA 212} 56%, 61%, 63%, %%, &
ZEBES 51%, 74%, 81%, 98%E FEAAA g} KXoz
UA LT (p<0.05), 10 pg/ml STOANME 50% 0]4S] S. mutans
9] hydroxyapatite bead AR G347} AU, GTFaseol 9
S Bl 20 Y AEE S 21 tiERTol vld wES
ZZES 10, 100, 1,000, 2000 g/ml EEoA 242} 4%, 18%,
75%, 9%, B REE2L2 8%, 32%, 73%, 99%9] gAAH Fao)
AR IL(p<0.05), 2,000 pg/ml FEoME HIFLEH Y &Y
o] A9l o|FoAA] = ALT UERITH

ool Z2nE EUZ dlo B wl, MU S. mutans®] &t
83 Sk AN oA "ok, S mutans9] X]o}EHAQ)
HAb vl 8 S Y dAol Boisld, gRloteA 53
E 7I0g £+ A ROE Holth
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