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Antieurodontic effect of various fractions extracted
from the leaves of Gymnema sylvestre.

Michio MIYOSHI, Toshiaki IMOTO and Takeshi KASAGI*
-,Depdﬂmem‘ of Physiology, Tottori University School of Medicine
- and Department of Nursing, Tottori University College k
of Medical Care Technology*, Yonago 683, Japan '

ABSTRACT
Sz‘repz‘ococcus mutans has been strongly implicated as a causative organism of dental caries.

In the present study, inhibitory effects of several fractions isolated from Gymmnema sylvesz‘re’s

leaves on glucan synthesis by Strepiococcus mutans under the presence of saccharose were

investigated in detail by liquid:culture methods in test tubes. The results are as follows ;

1) No inhibitory effect of three fractions of decootion, precipitation at pH3 and supernatant
from Gymnema sylvestre’s leaves was Observed.« ;

2) Inhibitory effect against glucan synthesis Wasv found to increase with increasing concentra-
tion of gymnemic acids (GA) from a dose of 0.5 mg/ml GA in proportion to logarithmic con-
centration.

3) Althoughbacterial growth was 1nh1b1ted by an apphcatmn of GA at the dose range of 1-10 ,
mg/ml, its population was attalned to saturate in the same level with the control ones at
the long run culture.

4) Gymnemic acids used were further separated to several kinds of homologues by means of
high performance liquid chi‘omatography system, but they did not show so greater inhibitory’
potency against the glucan eynthesis than that of GA before refined.

5) The enzymatic activity of glucosyltransferase which was separated from the bacterial coat
was markedly inhibited in the presence of GA.,

6) The inhibitory potency to the glucan synthesis was also found in glycyrrh1z1n but no poten-
cy in stevioside.

These results strongly suggest that gymnemic acids could be useful for generally preventing

formation of dental plaque as well as dental caries in social life,
(Accepted on February 10, 1987)
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R wiRid, b b OHBREMEERIRICHES 5T &
TELNTH A, HEEHEOREE LTid, Wil
OFMICHELET 2 HRZRASTHRYELZE LES
NWEHICF L BBEATAIDEHER SN TY
3. COFbsFTHICE LN BHEZENEIERO% L
i, ANBKED ST R YRGB ERIC SEA S
NTHVa. §8hb, 7 v FEROHEEREMOH
5, bAWIE, BEEREICE S T F o EERINGE
RIS ETIH S ST END, 5107 Foiipuil, &
M OBATRER TS F 2 % < BIC X 5 HE_EF0EIZD
BREZSATHEEY,

—J5, AR OENICEET AR O—

D2 b bay B R g v A (Streptococcus
mutans) RSP ERIBLEDEIEK T v h VICER,
CNBHETETOT F+ A VEICHET 2 ¢ & D%

BEEDNT 9. ARKRF 22 <RICHAONS

FSRIMEIERDB 7 v h YTERIC S BRI IVETRT b
DHEMCHRTF LD THS.

MR RBG®E

1. Fazg=w s YN 2EEDOF AL 2RO

4V FROMALRF LR = » VIVRZ 2 DRI
2 LT 60 °C OE/KHPICH SR L, chid
~5EBEVER L. K1 TRULE DI, Bk
(Decoction) 7z 2N gfEtcpH3ICH{E L, Uk

WY (Ppt) % 10,000 rpm, 10 S3fEL LTHED,

Z@ i (Sup) Llcapic. ity (Ppt) I3KT
Pelrth T & ) — T4 ~5EMIET > BRI, =&
J =R EZBIETCIEL, T 2#&F07 & b
VAEMATEL UTE ., FERREBET clEmE

U, BBy = F v A THAT CHRERTZE0E

Ufz. 2%, BELOITHT 2 F 25 <8 (GA) %
Y, HETELTERICAN.
2. WMk m< bS5 T 4 —ICk BAMIE
BonicFar<ii (GA) X, ISIKEIAREIM
BHEERI o= v 5T 4~V RT A (Fy VD)
ZHE S TRO LS UTHEEL 2. SERER (47
2FVNVEREEY Y AT, RFESpm) ZFREL
AEAEA S & (21.4mmiID X250 mmL) iZslkx
BRL, BHHEDA 2 7 —VIBEERRAICERSE
&, A& —IBE T0~80 BDOWHICIER I HE
& ORIEREBDLNGF L5 <BOBRSHIAETR LT

Dried leaves of Gymnema sylvestre

k- water 60°C, 5hr

filtration with gauze

T |
Residue Decoction
J&~ PH 3.0 (2N-H2504)

[ 1
Ppt Sup
k— wash with water
gs- ethanol

! e |
Ppt .- Sup

E acetone

Ppt Sup
dry =
"Residue
extraction with
diethyl carbonate

GA

HPLC
(reverse phase column).

Bl 1. Fhaiws YN ZERD OELH
(Decoction), pH 3 ity (Ppt), pH3 ki
(Sup) BLUF o4 < (GA) AHEOTHE

Fl1~FsW3@mfiiiksn=r735 74—
TR N AE 2 RT .

3. 295 LTGA AR5 20MH (F1~F5) 1T/
Ui B2, AR 5 A (4.6 mmID X250 mmL)
ERNTGAEMT Ly vw 75 AT, MbITR
ULiF1~F4BXU 100 %4 2 ) —VTRHBICHEDL
SNBDWME 575, DS 7 ATHELI5 D045
IR LT 3. ‘
3. HEoOMEEE LB

S R R L, Streptococcus mutans, 11D 973
¥, GERERARFEERSEUITFROESIC K2 b0 2 B
FEEEBREAEIASE E MRS P oMmiFEic X -
TEF) R EEBICH U, 33 TTY ey pH 7.7
THRAL, £OEMRMIFLICRLTHD. BHOB
TEICIE T N R L R inA, SERAORMREME UT
BY oy —A%2&TR0ENERN, TNK1%0
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K2 A72F7vnVE¥EYYrvERELS
ViH# 7 AT BFLax~BOI/a< 5 4
F1~F 4AE5WBEH 5 L TESNIAEICHIE
LT3,
B 160 B2 2/ —nadts 20mM Y vEHE
Fig (H 7.0), #E :0.75min, # 5 AR :
25.0°C, Bt : 210nm, 724 —0 0.05 AU.

#1. TTY EioEmk .
Compositions Amount
Trypticase (BBL) 15g
Tryptose (Difco) 41g

Yeast extract (Difco) = 4g

KoHPO, 2g
KH,PO4 ' 5g
Na»COg3 28
NaCl 2g
Sucrose

or 10g
Glucose ,
Agar 15¢g (hard)

or
5¢g (soft)

Distilled water 1000 ml

Final pH 7.7

PoAn—REHTHHEM, 1%V vho—RILE
TR E AT 2 ORETINA 18z 2hEn gy
U, 7H#—%8%6 UROAHORKERIC LTh 5 2
L v FEAT 112 OB S, mutans # 400 pl/4 ml 24
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Bacterial strain (freezing)
TTY broth (glucose). liquid medium
90% Nz + 10% CO2

- 87°C; 2days:
ff,:fkfy'; o
TTY broth (glucose) liquid medium
90 % Nz + 10 % CO2 ‘
37 'C, 2 days | o
Cultured liquid medium
New liquid medium
909 Nz +10%.COs, 37°C
. Turbidimeter
~(Klett-Summerson éppratus)
;Klett units—lOOjjleO =

(Wavelength 660 nm)
400 pl l ‘Sucrose
4mlof TTY broth | Sjucose

+
GS extracts

3. TTY HEHcsg 5 S. mutans OEFSIGEE
ik

DHERI LT, 37~38 'C THELI ISR TR Lz
g, ERF R 5B, RBHT R 5 BELD L.
4. HEROER R
CEEOpoERICE, TTY Eiics ¥ oz
S Ui ke v T, i E 660 nm o B EEE
(Z vy b—Y=—y Vi) ZROT/ Ly FPEAE
WETHCERE-THEOHMMME & Uiz ("3).-
400 p1/4ml %0 OIEFEIFOBEEIZFN40 7 v v BT
TH5D. '

5. Jwh v ORER
CATERARREIC B O THER SN R, R HTNT
JKIERE 7 v A v DEEL, WE 660 nm DEFEE 2
WTEE & IR & LTy vy MEIRL T
el )

6. B TOS Vv vERDE

L7 P oEa O TTY kol s Bk
(7 Ly b BT 240) 7% 4,000 tpm, 4 5580, T0O
FEA b — 3 — % No. 101 T Lz b D1z, 0.02
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TTYbroth (glucose)
Klett units 240, pH 45

Sup Cell pellet
]

Filtration(no.10! Toyo-roshi)
pH70 (IN-NaOH )
Test solution F:0.0Z% Mertiolate

or : . 2
distilled water - Sucrose solution
2 IR | : 1

T T
Incubation 37°C 24hr
& (20000xg, 15min, 4C)
} i PPV R P I
Water-soluble ™ Water-insoluble
25 vols) 00%, ethanol

-Wash
Sup  Pellet . . (three times)
Dissolve in and
dialyze vs, H,0
72be,4C

1 .

Hydrolyze 74 N-H,S0,,100C, 2hr

| Quantitate glucose and fructose |
(Anthrone method)

X 4. S.mutans ® Eﬁ{z,kﬂg?‘ficcg: BEMAR &
zoERE o

BOANT 4 & V— b CEIMEEIRMREH) 20
AT TR A RS R T 2 SR A D
7o (R4). BEANEERTOERI Vv vEREE LT
i, BEMAKICY vy A e —R 1 BEML, X5E
BRMIEERIMLT, 37°C, 24 W0 % & %, 20,000
Xg, 15 43, 4°C TELLUT, BIREL 7 v
AvELT, ZOLEEKEEI VIV EL (22
—~VCHHR IS TR, £h2h 4 N 5k, 100°C,
2 BB TR I NIz 7 o, BoRE T
van vETHELR (K4).

] £

Fohn—2EEE LEOEE TTY i (No
suc) ICEIARE 10 7 vy PEIZEELTL S vh v
DERIRSL SNBOM, v hun—RECRiICNAS
ET VA VRKRBICERINS . X5 348 B % 48 1%
BHoREEZRLLEOTHE. KOPT, yvho
— A EFEMICEIE LTH 5N 3 BERROWEHSR
BT VA v THD. ThICE A x=EOR G
(Deco), b1z pH3 DY (PH 3 ppt) %
LR (Sup) 2RINLTH 7w v O

N

INT, D LAPPMEMTAEECH 5 5.
TRINVE 10 mg/ml OIFAICH O B BERE H i oh
OFBEE, WM ThHSOZERICI 230 TH
3.

ECABHMFE LR =B (GA) ZRMUILEEK
B, 1%0% v ha—ARELELTOEOR BH5T,
T v DHERIE 0.1 mg/ml @ GA TPPHL, 1
mg/ml TRY v v —2%EE&F7E Nosuc D4
LEALEBECEcIEsh s (MenLR). 10
mg/ml THLNAEAEEZ, GAHBIKLAHDTH
BZHAERRO I v ViZe L B oS,

ThoDfERABET ZRANTI vy FEATHE
L, 2E0b0nY 7 Ths. Nosuc piE&ICiE,
107 Vvy MBI TH -7 bDM1%BY v ha—2REH
BT v VRO 2T, % O 13 90 Bifric
ERLTWEL LT A, 10mg/ml GA A2
Ty hu—REFEERTO vy PR B ESIC12
& No suc 9 ZNITEN. F72, Sup H 51id-Deco
WInNEHTERa Yy o —~vD 1 BY v h o — ik
DHTNH VOERBEALTHNZC E0 5. B
BAE 105 4458040 7 Ly FBRTICED Lok R
DR 8TH5 . BIAREZ /2723 1, Deco, pH3
ppt, Sup ICHSNB 7 VA v OHERE R HSEEE I 1
KLUTNB T EMBRINTNS. ’

FarvBEFEE L, HUomES Y Fr) F
YT Y Fouy F v L ERREICHERREZEFD 2
T EA Y FICT 250 hEsh RIS D0 T~ b o
DBE6 DFHIRLTH S, 1mg/ml 7Y Fuy
FYIRINC & > TT W7 VEROWEZIR S S,
ZORRE R 1 mg/ml F 45 <BOZRICE N L
L, Bicaohna ks ic1lmg/ml 2574 v Fidid
FOMEHEEZSZ LN, 2O ERESHT, ¥
LAARBET ) FN) F v EOPEAMEIZREEE D
TebDOBER2THS. 7 vh vERINEZIEILIZITHE
B L, HERREBEELTNC &0 5.

FLATBO TN v ERIHER B EREET
HEEERLESONE I THB. ZOMEIIE,
#ax <8 0.5 mg/ml p BB, TIBEIC Ui
- THBMICHEALTH S, 10mg/ml GA TiZs v
HVOERIZa Y b a— VIR TEPIC 25 % TH
D, MERTII TS BELTND.

F 44 T TROBERIBIEICT T B3R E &7 b DK
10TH3. 1%7 FoiEgkEhTi ’S. mutans i
TN VHBRERT DT EBEIET A, ZORER
K g% 24 B pic B D CABICEEA L, DithiafiikiE &



F o x MBI DL MPESIR

1% 0.1 1 10
Suc + pH3 ppt (mg/ml)

1% 0.1 1 10
Suc + Sup (mg/ml)

5. S.mutans O v VERICKIZTF &1 < EMBYORIR
b EEHLY (Deco), w:pH3 kY (PH3ppt), T :pH3 LiEF (Sup).
37°C, 48 BB T THE.
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0.1

10

1
+ GA (mg/ml)

1% GA Glycyr Stev
Suc + 1 mg/ml

K 6. _k:S.mutans 7 vH vERICKIZT GA OIIEIRHE
1%% v n—RAEEEMTRARERICAEEOBN T VA v EERT 5.
GA (1, 10 mg/ml) ZFEin L BREICEMAE LT,
F . S. mutans OEENELIC L B T h VAR
EroYvpua—2x, by hun—2+GA, ¥y ho—+7YFY)Fv
(Glycyr), v huo—2+2FEZF Y F (Stev) 2& 441,

37°C T4 KRG S ¥ 7.

135, LA, TNICFLLXEBRMINTNS
LEpEI ARSI B . B3 24 BRI IR IO
BAEDIFIZ¥EIC (1mg/ml GA) 3213 1/3 &
(10 mg/ml GA) K9 5. LH»L, 96 I DB
BTRFLATHRERNLTS LB TR LEES
ICEELTN 3.

X112, 1% 7 F v¥EkAEICE T 2 EEDE
JE o PHZE L2 BB DTH 5. HEREIFOREH

D pH T 7.7 ICHHELTH - 7o dDOHRFRITRE &L
BAEEL (K10), £hidtickkimo pH i35 Ll
TITFMBBCEREINTVS (K11).

K12, i F o x <A, S5IGEREES 2
2 57 4 —THERBRLTEONAZ T T IV
VICDWT, BRANBERICBY 57 v h v QAR
BB DFENERGBLE S VA v EIKEW S v VicH G
THNRbDTHB. 1%BY v Hu—RABEEHTI
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1 Suc

+GA
{mg/ml)

(mg/mi)

+Sup
{mgiml)
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{mg/mi)
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Klett units at 660nm
100

0 200
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1
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7. S.mutans Q7 VERICEIZEE L5
< e I OZhR
K5, K6 FORBMEICHE Lico v vENS
AFEIFAF—THRL, BEZRE LK.
110 7 v v F B OEE% 100 pl/4 ml 0FIAT
R L7,

~ (mg/ml)

Klett units at 660 nm
0 ] 200 4?0

1 suerose "
0l I

+Deco ;
(mg/mi) | 1 |

10 J

+pH3ppt ol it .
(mg/mi)| 1 R

10 : ]

sup |9 . ]

(mg/ml)| ! -

10 B - ]

+GA

200

8. S.mutans OV wH VERICKITTFE AR
< T ORhR
BRERR 7 0 45 Ulcksirird.

% 2. S. mutans DUEHKNFICE B2 0 ) VIRICRIES GA &
7Y Fy 5y (Glyeyr) OBFHZIR

WIG WSG

1 % Sucrose + Additives (mg/ml) -

: pg/ml % pg/ml %
1% Suc 666 100 120 100
1 9% Suc + GA (1.00) 284 43 15 13
1% Suc + GA (0.75) + Glycyr (0.25) 242 36 15 13
1% Suc + GA (0.50) + Glycyr '(0.50) 252 38 10 8
1% Suc + GA (0.25) + Glycyrk 0.75) 296 44 . - . 10 8
1% Suc : +. Glycyr (1.00) 278 42 15 13

WIG : Rigtk ok v, WSG L KRIgtEs v v

RIEHE T W F v O BERENCE , K v h
VERAEEON1/8 THS. chic GA 1 mg/ml
EIRINT 22 &K T, REMEZ vy VR K 1/8
KA oNED, bEdEDRVKELS vH YED

HiEz v ba—WEOHN1/4TH-. £2HDIGA
FHEICHEEHE LT 57 va viRBOTIR, TR
SIEIZRIZEEE TIEd 58, HEEEETO GA Ik
N, SREKREBERZLSNTHED.
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I N R - . 1 0
0 0.1 1 10

_GA concentration (mg/ml)
(+ 1 % sucrose)

B9 S.mutans DI VHERICRIETE 5% < BOBR
HiEhiT 660 nm (ICHB ) AMEE, W 1 B v o~ IR U 72 L4 B OB
%74 (n=1~6). ‘

® &
_—8 —/—— g —=
200 8/ — a 7
- a
] / /
2 J
% /
w0
2 / " after 48 hr
Bl 8 o© @
g / @ 1% glucose 100
K i / a O: -1 0.1] o8
| /i'/ | O:4GA |1 90
07 N 1 N 1 . L i3
” - p - - = o6

Time (hr)
M 10. 1%7 FulizaiiEicsy 5 S, mutans ORFEICKIZ T &5 < BOZHH
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® . 1 % glucose

e 0:0.1
7L BS\ O:1 | +GA
\\ Ao | (me/mb
O o
% 6 |- ‘\\ \
9} U\
5+ @ \A
o —_
I p————
4k
i i 1
0 24 48 72 %

Time (hr)’

= 11. WiPﬁM%@ﬁﬁmc@S7mmms@ﬁ§C%o%h@pH 74k, BXU
FRITHT B F 43 < EOBhE

Polysaccharides (mg/ml)

sucrose

: Water-insoluble glucan

[]: Water-soluble glucan

: Fructan

+G
(1 mg/mli)

+HPLC (1 mg/mi)

[ 12. ° S. mutans OB EBERICI 27 vy vERICKHT 2 GA BX U GA X b4
LS F 1 ~F5 QHIGIRhE S

5 =

B RERI LTI, "E<7f>>lo$ﬁﬁ BDE DN
TOiehs, Koch MR E L RRET2ICEELE-T
B %E‘éﬁfa:aﬂ@&% 1 ELTELAIEDITHS.

1924 4%, FEE @ Clarke Dpshiflfooze
77308 Streptococens mutans T F

SR bm@ xL 93

w&mmt HponTnsd .C@W@K&*%GP
OIFNED Orland WTH Y, HSEIMET v 1%
U\’Jfﬁﬁiﬁg‘,rﬁj@m;ﬁ%ﬁo Jo ¥ B S, mutans
WG LISVIRD , WY SRR AT H RIS
BhcEEE ORI LTz, S 5, Fitzgerald &
Keyes 23 HEIChm - T B/ h 2 2 —D S Al
P OEROBEEESEEL, < 5O ERICIERTE
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VOOMCHERET 3 L, CohofE/lEgEREo s
BHEEFERT ZHEER L. 20k, e LU
TP PRE S HE S, T S ITHIBESEIYIC RS sy
BIASNTH B0, BE TSRO RE
{b2rgkstc & b, S, mutans 3 THECHSEHINT
WAY, S mutans Yy h o — M THIRT S &
REEBCKEDONEYEIERRT 5. L L, EERE)
MRS LIS OB, 92 S. sanguis
S.mitior 13 &3 Streptococcus TH - T HHEY
R LI WD, CONBFRZEBEBABERTD LS

wavwbs a7z s —+ (GTase) O SIC L -,

TH o e —ABLOREEI v VAR ENS T &
MBRETHD, Chp o DENHEEE R R
W LT3R E 5 L Ehbh T3,

PE-T, RETHTEO—2 I, S. mutans

FEMEREIC L > THRETZCENE L SN B
8, S. mutans 39 » Hu—~ 25T B LEELT
L EHHERIO—DTHAS . Z0HiCE, F
LFBOFANELOND. Fas<wBiIllde O
HERRE S RINMICHE X202 0b b T E55H <
POHONTOEMNSTH 59, Far<BoObZA
WHEERICDNTIE, BLIKE - T, NETDT ¥
BERAUEIEIT 3 C ESHE SR TN S,

DI EDS, Fuht=BOH D MR
KNI I N B b 75h3, LT S, mutans 1T 1
By Hn—REFRIKFLFTBERMLTEZL 2 &
Jh Y OERIIME XN EMHE L (X6).
T OMEEIFRIT, FarvROBEICKE L THRE
L, 1%%vhu—RQEET Tl 0.5 mg/ml GA
POASI, 10mg/ml GA IKBINTIE 75 D7 v
1 VEEMEIERERY (K9).

AW, Far<BEEUBHTOFEIhTH
WORS, PIAE, BB S (Deco) & 2 VWi
PH 3 #h#4s (pH 3 ppt) 1T W TR VY v DR
B LABALTHWS (I8). coc&id, Hllzh
TRV FICIEFE & 5 =B OEAZEET 298
», HOSTFHRAEBESEIPENEINTHSC
EERLTVEDh NI, THE, GAZEAT
WIS Sup ARSI vh vEREEELTHE (”
7, 8). BHIhik GA gahicid, REZoF
L2 BBEUORERSE ENTH S AREEITAZH
(K2). Uk L, EEEEEM TV v RIS
RicshrERrixzscdhs (M12). FEEEKT
B0, FarvBOFERE ST MY T
VRO 2HTF Iy n VEEEEKTHE ) Fu) F

VT, FLFwBEBIZE CBED v VA
H2hRrsH 5 N6 OFRD. FhFrr<ieEs ) F
WY F v EOBRERICE O T S HINSIRLS S
ICBER Do tc &S, Zvd HIRIEITERE O
H = XL EMERIGELTH S0, A7id & HHT
LT3 EbELEND. FioF b i < IRORBIAR
WAERETR EWR D oo T &, MY FuvEkk
o o/ v 7 v VEEREHA T ST IHIgh R 258
TE5ELERL. L, 7V FY FUIRIEBEET
DT BRI R D1 » o€ &1, F4cY
Fouy F 3D 150 {5 OH kA 2T B B8F L%
< HRENAR I L VI T RBIREEZD
&, (LS ORI IS ASK & I RGO
WELTEHNTO2OhbHNEN. wIhicLTd
AT ANEIAREERBRRIPHENZREEST
5. S, mutans |37 F oaaEilld, & 86
U CHEZEIHE A 24 W 38083 2 &, HERIEE AL
fafncE T 2 (K10). HEEBBHICFE L <z 1
~10 mg/ml e 5 LR K » THIEIZINA 5N B
S, 96 AR - SIERINOBE &R UHEEICE 5.
o i, 7T RNTHd 5 S, mutans OO
BT % & & % < BBHET LD LB SN 5D,
F O ESRIIEA TGS, BREOCHETHS
Feic, BB SO E B S, FUMDEE
B, 7 FoieEic s o 5 ik o pH 28
fLicbENTNE (K11). T78bb, RN T
Wl X 7oAy, 24 TR o pH 135 £ TEAL
TEM, Farvikr1~10 mg/ml F$ind 3 & pH
126.3 ZALIILIH». LU, i (K10)
TH 517z 96 Bt o RIS pH kit T
BRI &SI 96 B thicldfafmiLTcind (F11).
CDC i, EHICAEIN TN ST F bR s
NHER, pH @METLcEThiE, F¥ar<Bi
COMERESIEI L ST 5.
CNFETRRNTEeF LR <BOT v I v HERADE
BERIE, 2, S. mutans O BEEAHHR GTase @
TEMEBE I & B ¢ L1312 © GTase o HEEi) 50
b THB. TNETICWE I TS GTase OFF
YEPRZEWE 12 Aspergillus terreus i S &z
LRRATFAVBHIONTN Y., 2ODRE VY
BTHB. Tk vEERMGIZIRE Bl TR ICHE T
FCEZBE, bEARATFA VIBERWICEESANS A
5. FNRMEAMIHERS 2D THE. Foire
BRAIC BRI DTLAZ RTF A Y XD D8
TREMTIEH N, #adbds. ThidFrix~l



F < 0

DO H AR DSRE 2 2 A 5 AU . —hH,
ST~z s
S XTI BE R BEREIRED B, 7Y FAY
F VOB ITHEREE TER N TR0 f-
T, ¥hrx<HBOHUIIHZIEEL ) Fr) F vk
BEEEEE ST HEABDLET (FE2), HETH
WS 2 EMBIEZBAE LD - & SIUUMNE RN

FHHHERZENA LS.
s &
F Lt w o YR LD SN SN ARG O
Foo e 2 & B 72wdic, S, mutans @ 7 v 5 VIE

B A R N R IR O B o
FRERILTOMY TH B

1. +sz-yw«xaﬁ@ﬁ%mm%,ﬁmm:*

Bs X OB FEIC R IMERERE s - 7

2. FARTEZ0.5mg/ml QEEMLDL S VY v
BEAMEIhERAS A S AL, SRR U 72 b8 » THVRIS)
REBHA L. |

3. <R B4k O 345 % 1~ 10 mg/ml GA
OUEETIE e, EBEHOERTIEa Y o~
v & Fl—faFE I E U .

4., HERULELABIZERER s o< 57 4

—lck > TESITE S ORBEKICEE SN

28, Jvd VEEBUNHZIS MO F A 2 <R K
Do INIRETH - .

5. AZ?@H%W%%}7WS/W]7/Z7;
“~ﬁ@Eﬁ@ﬁfbt

6. U%wU%V(Ummm)i&wﬁyiamﬂ
DB - 1B, AT EA ¥ FIC i@‘bﬂ@?ﬁo?ﬁ_.

Wrtksichieb, AR L CHBER 3 MR

MATHE E LA EREReLr b @ we LE

+. Ei, S.mutans B 2 AL TCHWELE, T0
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