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ABSTRACT

Study on the effects of herbal extracts on tooth
whitening, antioxidant, nitric oxide synthesis

and Streptoccocus mutans.

Hyun-A Jeong, Seok-sun Roh, Seok-Yin Lim

Fifteen herbs used in oral medicine were extracted in ethanol and screened for tooth whitening
effect, radical scavenging activity, inhibition of inducible nitric oxide synthase activity and

anti-bacterial activity on Streptoccocus mutans. The results are as followed:

1. The tooth whitening effect of toothpaste containing 1% ethanol extracts of 15 herbs was tested
in brushing method using artificially stained HAT tablet and bovine tooth specimens. Toothpaste
containing 1% of Vucia unijuga, Illicium verum, Angelica dahurica and Piper longum extracts
showed tooth whitening effects on both HAT tablet and bovine tooth specimens. But the others

did not show a considerable activity.

2. The antioxidant activity of ethanol extracts of 15 herbs was tested using the method of

1,1—diphenyl—2—-picryl hydrazy! (DPPH) reactivity. Two ethanol extracts of Cimicifuga
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heracleifolia and Phyllostachys nigra var. henonis

were found to be the most effective

on radical scavenging activity. C. heracleifolia and P. nigra var. henonis extracts removed

86% and 81% of DPPH radical at 0.01%, compared with butylated hydroxytoluene as

positive control.

3. The inhibition activity of ethanol

extracts on nitrate production

in RAW264.7 cell

stimulated by lipopolysacchride was tested using the Griess reagent. But all extracts did

not inhibit nitrate production.

4. The antibacterial activity on Streptoccocus mutans was tested by paper disk method. But

no one extract showed any anti—bacterial activity.

I.# W

Zoke 3ui7|5e AA7eH} T57e 2
o g7] 5 (v M)eltt. o]F FHAdE 71 7%
AR7)sol Mg FLA HALY, H2de A

37 F8:29] ol wat A7 A v
7150l %5384 F8% Aoz AaHz v
1.2).

Mgl e AR ¢ ot W FAHF
el mwe] My =L 1009d HFE ojn
A &5 e, Chappele 1877d tl¥AzA
22 AE¥Y AlE Oxalic acid ¥ Helztx
712383 9lom® Harlan® 18349 23t 4
g o) 8% Ao} vlYeS Hzxz Basdn’.

o} WA MHHY YQo2E Xof FA7|

dEdRoZAT} 2 FEe Bgd o Ao}

7 AR A9 fdAvld SE5R B4
FEapl HHFo Aste] Hoprh FA E:

ZAol dawd Soz wase At B3
Hol glen, g Fa7 dAoz okaldl o

@ gobd A4, &4 ARG 2L 5 7
A0 FAE AF A4, =Y Ak $4E

Az g, A%, Sokl @ FM, 291 7
ZANFEE AEZ AF A B Fo] Ut
T3 HFA =312 oudEo] oF3EWA A
bl wdol &g WAS Ao} Wie] @ U
ooz wuEm g},

FEARSTER M = (ERT - EREAE) YA
“ERFTE-BER", GERERHR) VA4 ¥
BEHZHHE e WA EL, CFBAr) Y

A “FEBE, B, KB olet s, & AR
o] et R4, 53 B, EBYER, FBY
KR wES R A 3t
Hag Holo] AgE y|EHoz AnfaEY
(Polishing), "% x5 H(Bleaching), X2
(Bonding), Laminate X} & ¥ (Laminating), Crown
A 2% (Crowning) % 57k Wyel FH wyo
2 od8d gen? Aojuwe] aws} lE o
¥H¢l EA2E 743} E(peroxide)o] 71 e
aejA glovt IFASEL ExpEke] Hm, oy
A& AN Aol on, Aoty F&o]
29 o)Fg FIHAII, AN 49 ALY B
AEEL A3t AFle 430 e Aoz Ud7A
AT g ole @ AatsiEe AsARA
1S FAF/H FAA Aot FxAG A

o .9 uk
Te 2

EX



do} Aol FAHAAFW Aohe JehlrlE
o%

2|
#3x, Agl A3 e T = ddx
wadel glom, EF Ao} F2A &y A
Sl Aok wdol B8 AR et 4D

SAEY Mt GolstA A2 o] B Xe}
Moz RE 4 AA @A & due
Bax IgHe)

WEEME dZRE  GREER) VAN
SRR, MRS, CRETE) DA ‘myg
2, CRFEEA) WM %k, LMK, M
H, BUALHK, RALTH, REf $& EFRES
A EmAHoR BRI ot EFEH vlA
T BN JdTE oM #3A R

ol Azl BUFE WM T dF kA ME
e BEes d¥H¥or FHstna @mEH 15
& A FFFEE] g Ao} A

BYrrata, olE BEM FESESL T A
S Axsto AHERES Ao Aopn|W FHE
in vitrodl 28 ZHESFon, £ o 3k
FEE AopREF oY ® XF =2HS
et FL& OYAEAZ LA YE  nitric
oxide®] A4 A, Fd318 Hrt, FA dAdT
Q1 Streptococcus mutanso]l W3 IFHAL AF
3o, Freig A3E AA7)o BadtEs wpolth

mlm ol

[+

£

I HEHE R Hik

1. sk

1) ##H

£ AR A8 1589 Hire 2AUAG
FEFA2A)NIA TAE F HR] A LA
(Table 1).

Table 1. The fifteen species of herbs

BEL £

K% (Illicium verum Hooker

/NEF | Foeniculum vulgare Miller

¥5¥8 | Platycodon grandiflorum A. D. Candolle

B |Piper longum L.

HIE |Angelica dahurica Bentham et Hooker

=73F {Vucia unijuga

H#E |Cimicifuga heracleifolia Komarov

W% | Pinus densiflora Siebold et Zuccarini Pinus sp
H#4#. |[Nardostachys chinensis Batal

HI3 | Asiasarum sieboldi F. Maekawa

48 |Achyranthes bidentata Blume

#552 |Citrus unshiu Markovich
TH A | Taraxacum platycarpum H. Dahlstedt

14 |Phyllostachys nigra Munro var. henonis Stapf

35 |Aconitum ciliare Decaisne
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2717, &), IR Press (Perkin Elmer, USA),
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USA), Tissue culture plate [24 well, 96 well]
(o] TFalcon, USA), Fetal bovine

Acylate resin (Ciba,
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Gibco, USA),
reagent, Sodium nitrate (°}%} Sigma, USA) %
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Lipopolysaccharide, Griess
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Table 2. pH of herbal extracts tested

Herbal extracts pH
AN 5.74
INEES 5.52
40T 4.76
A 4.74
i 452
T it 4.36
A= 4.32
AN 4.30
£ £ 4.93
O 4.20
(ER /A 4.05
1T 4 4.04
5 1< 3.74
g 360
FAKE 356
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Figure 1. Comparison HAP tablet and bovine
tooth specimens. (a) and (b) show HAP tablet
after  whitening

specimens  before  and

experiment. (c) and (d) are bovine teeth
specimens before and after experiment. (e) and
(f) show the surfaces of HAP tablet and

bovine teeth specimens.
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Table 3. Whiting effect of herbal extracts on

.Lzl.'.

HAP tablet specimen

Herbal extracts Whit%ggl)g effect
i 5.7+0.89
EEEVA 4.3x0.27
4o 3.8£0.95
A 3.4x0.45
R 3.1£1.00
(25 TS 2.2+0.71
KT 2.0£0.36
i 1.3+0.56
INETF 0.8+£0.58
=I5F 0+0.08
%54 0+£0.30
AT 0+0.67
Yrtii 0+0.52
THHL 0£0.22
il 0+0.09
Control (D.W) 0+0.01
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Figure 2. Whiting effect of herbal extracts on
HAP tablet specimen.
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Holx Zo= ARt (Table 4, Figure 3).
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Table 4. Whiting effect of tooth paste containing 1% of herbal extracts on HAP tablet

specimen
Herbal extracts Whitening effect (AL)

=hF 10.0£3.58

KEH 9.98+3.13

B 8.21%x1.55

e 8.17£0.58

e 7.70+2.89

Mg 5.09+0.66

4k 5.06+0.88

H 2.45+1.58

Ly 1.13:0.34

WA 1.01£0.37

el id 1.01+0.28

NEFK 0.99£0.68

It kR 0.14+0.08

((EAT] 0.00£0.08

¥ 0.00£0.02

Control Toothpaste 020.02
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Figure 3. Whiting effect of tooth paste containing 1% of herbal extracts on HAT tablet

specimen




(2) A A A brushing 2F A7
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effectE Holx AHoZ HBrAHAUHTable 5,
Figure 4).

Table 5. Whiting effect of tooth paste containing 1% of herbal extracts on bovine tooth

specimen.
Herbal extracts Whitening effect (AL)
KE & 19.97+2. 75
iy 19.9115.75
=75F 19.83+3.89
(= 17.67+4.21
E 17.6215.98
WAZE 16.2+2.92
4k 16.14+4.72
AR 13.58+2.17
NEF 13.24+1.91
FEEE 13.07x4.77
tr#h 12.82+2.12
1% 52 12.68+5.89
LA 12.26£4.43
T+t 10.57+4.89
S 8.7424.21
Control Toothpaste 13£0.89

25

Figure 4. Whiting effect of tooth paste containing 1% of herbal extracts on bovine

tooth specimen.
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2A8S HYH(Table 6, Figure 5).
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Table 6. Radical

herbal extracts

scavenging activities of

Radical scavenging
Herb extracts tested [2CiVity (%6)

0.1% 0.01%| 0.001%

4 90.1 54.7 10.1

R 87.2 58.2 9.8

VA 89.6 29.0 6.4

NS 91.6 323 6.1

AR 913 224 37

ANGES 85.6 12.9 3.6

RS 83.5 13.2 3.4

-k &1 175 32

LIRS 89.6 14.7 3.2

i 62.0 75 2.8

Pl 83.7 10.9 270

PN 2.5 9.6 27

K R 26.3 4.8 27

1 B 71.0 12.8 24

L 279 0 L.l

hydr()xy?(:fttl}élr;ge?BH’l‘) 9.3 67.8 151

(%)

o 8 &8 88

HuiRE ML aEE S &0t BHT

Figure 5. Radical Scavenging activities of

herbal extracts.
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Table 7. Effects of herbal extracts on nitric

oxide synthesis

Herbal extracts

Inhibiotion
rate
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't

o)
L5

* - means it has no inhibition activity

5. S. mutans 9] W& 7= Fr}
Paper disc Ho =

Zo| S. mutansol| w3 3T
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Figure 6. Anti-bacterial activities of herbal

extracts on S. mutans.

Table 8. Anti-bacterial

extracts on S. mutans

activities of herbal

Herbal extracts

Anti-bacteria
| activity

PNk
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ity
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F1l
s
THRR
GEN
IR
I
1 K
N
1 i

e
R

* - means it has no anti-bacterial activity
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kg Azt ALPL A9 Hopuw FHE
in vitrod 22 HEsYon, x£3t olE shek3:
EEE0] Aojud FF olYdr XNF 2L
Syt F8 YeEA=z d8A"d YdE nitric
oxided A4 A, FasE Gy}, 22 AAF
?l Streptococcus mutansol] g JFEFEL B
3k o},

E AYo) HAYE #4E AHEY HES
EHMFHEWE ke s, FEEILE EER
e auEo)l dol, FRIEM, LEHE B,
i, RAEH: 52 BRI FBES RMERE
W2 PERE WEMIRS T, BIIESE, W, MR
shs AkEEC] Qlol, RAFIL, nLHK, MAMRIESE, NG
BEME 52 BRI BB MERkHER
Peoke Fsetm, WohEEE, Ik S Aol L
o, LieRE, BIEMRE, B, FUE S GHsn,
NS Z iR AHS8d. Mt MR
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W= ke FEsty, BEEK, PR ste
zpgel Aol, MERE, M, R REBHRE ¥
H, IR, B#H % BHEES Z7hTE EhE

W PErke EEES D, EhBEILREE K
o} 9lo], BaEms, MILFR, BMEH S 1R
gt} e RYIHAER fhkE #iE, MK
33, BRES, WHME, BEDRSE gl
olol, EVRIE, MIHRIERS, WS O, KBS,
Tk ¢ BRdT BES BREHIME dke
WS T, REURIE, RMILE Bmem she K
fgol lol MRMiR, MR ABKE MRERS
S BT HRe KEFHEME tke HE
a3, B, PIBREmetE Afgel o), KMl
IEfa, Er, RERIR S WBHet, Aoz
#R MRSl ALEETh MEL ENESRMmE
PEskE EEANES T, FERMIELAE, EIFEE
3HE aksgel glo} USRS, MIEmEnL, EBRIE
B OSS HmWeTh 4HBe MrkE R,
MORIIE, WIFERTE &tgol o, ERF
M, W, ERpmEE 5 el Bas
LERME frke FRES D, BEHAD, BR
fbigste xige) o), MR, TEKE, Bt
S-S BT WAKS HIEREME ek
B U ESR, HARE, BN, FURE#E
B osgge) o), sREMET, FLEE MUE, W, H
R, B, BIEE AR 5 wlYt Mg
VEsRE HMORStE, WEMLE, REILES S %
figol glol, Zukngmk, (HAVER, BIBAIE, hEE
Wk, FEAE, BauEl 5% BEdt wes
ool ul T B2 thrke FEEH, HiESR,
TEERRE, MRS KKAEol Slo), FEEE,
B, DA, AR S wgEad®

oAMS fradtd MW & SME R R R
SO EEo] o) WFEEEREY 88" A
o2 Azt

AYAFHE dnA Fof 2589 pH

=
5

i

A% A BE FEE0] 356~574F iAol
= dl(Table 2), WPl A =}o} vje) A 2}7}
Ae AL &EA de dEoly whht A
7 Re EHEL O AHM 3E ARpHE #
Z 817 “H-v—"ﬂ ot E W o -‘f'”%‘ﬂ‘ﬁﬂh F 714

o2 g9A USS 7“5’_5}04 E g *a”%“’ﬂ
AHEE ek B AGFEE ARE ZAN F
7 pH7F 356 ~ 5749 A Wl HH £X
L Aee ¢ F Uk

Xote] mwWgIE 25CHA 164 B¢t
shaking3t= 7oz A% A %, A,
R, KEd, O, 48, &% F2E T4 9
M7t A 7S & + Ad=d(Table
3, Figure 2). o} $#<F5E2EE9 pHE 3.069
A 5322 TgEA EEFAL, AetrW wHE
Yeb A &k THER, RS, =70F, W, AN, U
AP FE2Z pHIL 4.04~4769 4499E& 1Y
o, A4 pHE 18 {718 4tslo) o3 viy
Aol ofyl FekFEFo X FF o] gl oW
AEo] Y gHE FE o2 ALHUY. 1
2} B Aoy 2 Edo] o\ A #
g dATe FY8A Ron, FF old dig
ATE FUIR FAHojoF & Rog AQyztEet

Ao} vwWgnE HrElr] 98] HAT tablet
A|H & 54003] brushing®d Ao ARelA=
=0T, KEE, aI1E, w\E, ¥, RE 4% 5
o FGFEFA WALt 5ol FrkEE A
o2 s Aded(Table 4, Figure 3). o] A
4% A% A vuHEd
shakingold &Z%FE YehlA E8d =577}
71 2o WALl Z71E Holu A e
WAz FHE EAW KEF, AL Fol &2
WAE F7HE B WA, shaking WHelA 7t
AR E A FINAY MFFEEE =)
T paEEd @2 gg Bion, #ine A

¢

£ shakingoll
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a2 WA A% o WA ued A & F
AT ot pHolfle]l BoFFEEA TP
Sl ojw 2o a4zl A8 FA4L 7
& A7lE E5E UehiE, Aok £gse) 9
£ o2 B Ee 45 B T I3 U
2479 YdHst Aol 2 Aoz 42A4Y

o

o} vlWa s Hrislr] A FES ol &
AP e HAP Aoz HAF3 9 2 J
< 3] 9 brushingS F#33ch o] HAP A
He] Wx7E A4 AJH] Hsty %7 wFd
stain®] HE7} fo]3l1, 2 staing ZHol7}t A
o], stain® FA 2 stain® AT HAH
Apolo] po]E Ho], HAP Al¥o| o @& 5400
3] ] brushingS & W& 3 AJHX & 3003
Ar2 HE& HF9 brushing 4¥E& HAEA
S th(Fig. 1. 4 AW ] 4% brushing 4
o] dal= HAT tablet AlHe Ao} FAlS)
A =ZThF, KEE, E#@5e 487t 8 =2
WA ZItE BAod, |, #M¥E, BE 4K
5ol a2 & A2 Jetgti(Table 5, Figure
4). 28 stain®] F7A7F g7] HEe] HAP A
HollAe &% L3 %Ud Ak 2 3%
E 133EY WS F7} Holx Aol #E
F ATk ole A AW FAEE siElE
stain(light stain)o] | ¢¥o] X3} Heo] gle v}
A L AR 3 FHoRFE ©AH
HYErE FrhE ez Ao

SYP2E o &9} 4ust BuRsd BE 2

A% Agd ARAHAE 42, 5 2P B84

2 AU 548 A B2E BTG olH
o]

A el HAME dAIFAHNMZ
o AsNrge RAEZ wrEo Au, ANE
(phagocyte)oll 93] TEjx ZFEwE & =43
= FAFHA 9L 3= Aol dest 4, o

L3 A (ionizing radiation), A&AM, FEF

HArE, Felar], AT EFA g8 ey A
AzAE FTAN o, A, T8, AG,
24 $H9% B AYS dodle 8%
F9o stz ddA dod, FFHLZE x3)
9 & Y Aoz AT Y. 2 gt
AE o1 § FAHALE FAIEF] BAHAA
ANFzF I Fad L = o=
Hass o
2 ZAF3-§ 2] 7] (superoxide  anion
radical ; 027), #4844 (hydrogen peroxide ;
H.Q0), 438171 (hydroxyl radical ; .OH),
a8 15842 (singlet oxygen ; '02) $9] 4
7AA FREG. odd BgAre] TR RE
ANF2EAE B3] Al o] & &
gri7t & Aok whgEtyl Aol FaE o
2 u¥n, 42 FREZRYH AL fE719 ¥
< dAStE 7S e A ALgo
ol FAsAAE ZA FAE S FE
7 gatsl ZE& Ze HEAT, ¥
=

DNAE F53t FHEILTY T2

oXx

(T

Q

e
Y]

o b

(i< )
ek

At FASY FLFORE

FAgrL2 AJANNAFE 9L 3§
superoxide dismutase (SOD), #4itstF4E
3 AdxEzEZ ABAI|E catalase, 233 &
& glutathione& ARE3 FHArstyayd A
gEol AR FEVE Ay Mol T
HE|A7= ZAE&E 3 glutathione
peroxide o] HEH RolH, 433 LS 2=
vl A7 o2 vlEely E (tocopherol), ¥Etgl C
(ascorbic acid), B-caroten®} Z& HvlE}INIF-9F &
AHuric acid), bilirubin ¥ 4HY Fo] glod,
oJEL FE7IE WolA, 7] Aol Al
T FE712 A3 g ggEe] FYrI=
otate L vt ol iR
HEATS AX W9l A& {7

oz Yot 4¥L FIHE YA

goodr o Ao o
o
N
]

Moo AR

)
u

O

b i
to rlr 1
PV
re

A

s

l
A
B}
2

ok
2
of
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gt gl &4¥ DNAE F53te
TOoZE

A g
'r‘—‘—;'r_g_
reductase 50| Y.

B A3es B8 A 5o §a7] scavengerZ 3z
3t HEY FAEAS R dve B
2o A, TRAB AEHT Y wH
# 15%S ez AFzAsrd F23 4%
< B2 e FAARY g4& AN E
Zgo] At A2 JRE xAEen, 1 Ax
FHER, 1740, 3, B, AKX WuA Jdsd
Pzt e & HOIE Rz Hlzad. 53 ¢
43} radical 2AHE FiRet trane A¢
0.01% oA <FAdzT BHTS <F 86%%
81%2] DPPH radical 2A#E 2 ¥ o, 0.001%

ANE ztzt ‘4 63%%t 67%9 F&& HoA
g FAsEe Hols Aoz zAHUY. 2 °]
olo] AT HIA 2 HAKEE 001% A FA
BHTel tial 2tz o 48%, 43% 2 33%FEe
radical 2AH g B vuy ¢35 s S
B AtHTable 6, Figure 5). o|E 323EL A

U FAES FF F4HA AFE AR AF T
ZAGE ol st e Faz e o, T
Z3s, 5233, 949, Frielad #4494, =35
w2 5 oy Rofo] AW ALEE HEY
A RoZ AzhdAr.

ru,.
tlo

methionine  sulphoxide

=Rl
il

Nitric oxide (NO)+= nitric oxide
synthase(NOS)e] ol&] @A =0, AAg 3}eko
NOE #H¥%F, A, #3495 22 34 -?’2.‘—% ks

e}
A dFAENA Fo AdEgE e HAoez
A Utk ERFFENA nitric oxide synthase
' AAF, gss SAd wet Type I, 11,
Imel A7+ Fejrt F89ch ©]F constitutive
NOS&t & 4= 9= neuronal NOS (type D}
endothelial NOS (type D% <2 type I <
inducible type NOS (iNOS)+: cytokine®| Y Ao
oA &u]¥ lipopolysaccharide, 223 calcium

o
ol

ionophoreo] & AR M EoA AAET,
A A Y INOSE BFe NOE AAstd 773
AoE U R AFHSAA T2 FEE e

ez A Ao AF NOt o AAEE
FAZ 2 A EAETHRE VERAT 24
Ab2 ol 8lb9l superoxide anion (027)# ¥F-g&f
WEMS 717 peroxynitrite (ONOO)E A48t
D2 0% 723 5450 fEEde] Ho ¢F
£ 2 APl FoF gL I o
ZHA dE5 AFEFY 24 ¢ FEXE A
7] $8f INOS9 A& dAzZA e Yol
B ol RAn gtk AFAA dAFE diF
9] iNOS inhibitores XA# /A +x=5 7}
# competitive inhibitiondl SA4-& shzlou
AA Bolio] BEJEZ g 52 AR
e FAEZ /HAZ Aok w2 AAAH o=z
iINOS9 7158 dAslE A5% 7I3 JAEA
o] e Be x=¥E v]goln glow, 2 F

3 dehydrocostus

o

oX

B Saussurea lappadl X &
lactone °] INOSe| 2]3 NOo A& AT
e BaE vRE 2 A i navp 2
£5) 1 9opE®,

olo] B AFME HAAY #EEH 1558
o2 iNOSel 93 NO#HA S dAA 7= =&
o] A& A9 AHE RAW 2647 AL E o] &3
HrAsdoud B8 JAdEe] AU AE R
A= A HTable 7).

AL °1iil°ﬂ"1 7 e nAE RIS

73 e Z U, & 35099 ujg
7+ % U]‘%‘E Zo] EZAQ3}E Aoz RIHT
At 2F Aol AHAHO Y FHE

fo &

I HFEAY A7 AFHL Ye vRE
Streptococcus mutans (S, mutans)® o]tk S.
mutans © Streptococcus sobrinus & &A T7%
A 7HE Bol BAHI UYv TR, Xop-4
Wi AYH S mutans o] FRBAL AF
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£

o28e 44, B84 UBAE TE A
2a w0 ggayde & 9 @!%, a8l
¥ A

S. mutans?t FEE 0|43 34
A A = 45

o

& 715 7

He 79 99 o2 FT wu Qo GatA
AN o 2L FAUNATAANE A 4T
Agel F tgol Hof Y= Feh o) B @

FANE A4d

o
disk

mutans®l] ™HE FHFHo] QU

getFEE 15%F°] S mutans
FaHE AWE A9 AFE paper
grtstg ot HwEHIE S
Aoz ZAHA

&l

Moz zE

t}H(Table 8, Figure 6).

o]del HEMERE
e
43, o1&
cdel 28E F

Ao} ol
L& Aoz
sk,

2 ¢854 Qe

gt BW BiEo] @
BFERY RS g4, R @
FIAY @FEEBXHE MLt
gL Hog ¥

V. & &

Fol 28] AHEHL BEHN 15T
FFFEE T Aot HYEAS
AF zAL By Fo YAEA

nitric oxide®] A4 <A, F4tst

2 7}, Streptococcus mutansol] gk T o
st} @Ed A S 2L AE2S 4UT

1. Shaking

WMo 2 HAP tablet A]# 2] stainAl
A ZAng Hrtg A, @FE, HR, 4B
¥, B So°] shaking d¥9 HAE 9
W37l 3 ooz FFF Aopuld FF

X393 XS o] &3 HAP
brushingdt ¥ Aeln|®gsg A
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g AT, =HTF, KEE, @i, G, 8
3 ol brushing A5 WA Wshst
7ol402 FE@ EIHE B

3. FFFEEE THY AASE o) 4
A8 & brushingd F o} niWEdE
7v& A, =75, W, XEE O, &
= MIE 4REol So] brushing HFe] 9
Mze] wWist 150802 Fed FAS
B

F RS fTHE $5E
y_aagna, X RTE AR
Fx¢ FAREHs ve

5. 15% 2] %ok

24 A5

R5 nitric oxide(NO)
Ath

=E

1

i
e

o
Ji
[
£ o

6. 1529 #d4FE2EL2 EF S mutans o W
3 JaAlFHe] AUk
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