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Characterization and cariogenicity of two mutans streptococci
strains isolated from Wistar-albino and Osborne-mendel rats
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Abstract

Two mutans streptococci strains designated WS1 and OS1 were isolated from Wistar-albino
and Osborne-mendel rats, respectively. The two strains differ in biochemical characteriza-
tion ; WS1 was characterized by hydrolysis of arginine, resistance to bacitracin, and it does not
ferment starch and glycogen;OS1 showed no hydrolysis of arginine, but sensitivity to
bacitracin and fermentation of starch and glycogen. Serotypes of the WS1 and OS1 strains
were investigated with immunodiffusion : WS1 showed serotype & to react with anti & serum,
but a serotype for OS1 could not be demonstrated by reaction with antisera to serotypes « to
h. The OSI reacted with anti S. ferus serum, suggesting that WS1 and OS1 were S. rattus and
S. ferus, respectively.

The final pH of each strain after incubation in a medium including 1% glucose was 4.44 with
WSI1 and 4.28 with OS1, these pH values were almost the same as with standard strains derived
from rats. Other standard strains showed lower pH than the standard and isolated strains of

rats, and their acidogenicity was weak.
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The cariogenicity of the two strains were investigated by isolating streptomycin resistant

strains and inoculation to intersect each of the strains of rats.

The results indicated that WS1

was strongly cariogenic in Wistar-albino rats, and OS1 was strongly cariogenic in Osborne-

mendel rats, suggesting a relation between the strains isolated and the host rats.
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TR TH 5S. cricetus E49, HS1(a), S. rattus
BHT, FAl(b), S. mutans Ingbritt,
OMZ70(c), P4, LM7(e), OMZ175(f), S. so-
brinus OMZ176(d), 6715(g) BRD 11k L HE K
FERANREEESHBE, KHBE#EEZ L5
5 X L7z S mutans SE17(f), S. sobrinus

B13(d), OMZ65(g), S. downei MF25(h)¥kdD
4 Bk IR KRR FBE LD ES
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RV [() RRREHROMBER 2R3 ],
HRDEEE 121X Brain Heart Infusion (Difco, A
TBHI) 7n—X, Trypticase Soy (Difco, 24
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Bah (HK) 120. 2% K % & A 72 B %
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872, B 5 N7- SMEERR X Api 20 strep sys-
tem (Bio Merieux S. A.) ZHWTEKRER L
HWRERT 2L 2R L T (Table 4 2H8) »
5, S BHEMED HEBRERICHE L /2,

2., FHREAROELZNMER CBEELRE

WS1HE, OS1#k, WSIREEB L FOSIRER & #%
BHER R D L E AR X, Api 20 strep sys-
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MSFERELH T DI DB IZ D W T H AN
720

¥ 7z, TS7 v — A CI8RFMEIRTHRE#E L - S H
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pHEL, ZHRBEEEAREL LCHEEL T2,
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S35 1B EICIZ0.5ml, 82 EEICE1.0

ml, 3, 4:HEICE2.0mlxZhEFRBADI B
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Ouchterlony??iZ & - TAIZE & iz 7 VINTERE
[ & v T Tz, RS IVIZETS - 70,05
M v E S — VR ETHE (pHB. 6, HIEHEE)
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FELTBWIH DRz, KRR INEE
L 25mm X 70mmdD A AN VS THEFE & ¥ THE
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W5 &S CERBICGE o7z, RISV
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HEIONZHE U THIH Lz, 378bb, TS7u—2A
THE L B R ERR, £RAKTHEERL,
P L c B AR O 10082 51,5008 0
ERIKTEFEL T2 6 D %2120°C, 204> fE s
L, ZO@ELEFERPVURRE LTz, TERRL 7258
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L, FiRT—® (18~2085fH) HREFEL,
BEHEOEROEREBIZE L7,
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M BEERRD S NTz 2 RFED T v bRFL
THIAW S BT E B T 2 0 E 0 a7 5
T2z, EEEEOSMIN MY ERE TH 5 WSIR
FREOSIREE T 4 A —REAXR—-VFR%Z
NZNDZ vy MR XERE L T 5 D g
EEER{Tol, FREND T v b % SMHE
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THEAL L, > BlEEFERL L L CidTable 1 1278
T & 9 IZsucrose 269% & A 72 REC A Bk &
HIRT T, F7280k7AE L T1000xg mDSM
BHAKEREERECSZHEE LT, 8F I,
23°C, 1BFE60%, HARFI2EFRHEY 1 7 VDT
TAT > 720 SMIH P EREAERE 11X SMIT 4% B
» EERBEMA O AR OEEL, 4HEMBCE
HLTWE I L 2HREL, 20Kk 2:EMEI
SMIfiH 4 Bk D 258 % %52 1 726

Table 1 Experimental diets
Materials Percentage (%)
Sucrose 69.0
Casein 20.0
Soybean oil 5.0
Salts 5.0
Choline chloride 0.5
Vitamins 0.5
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7 v MIERBED S12EMBRCERL, B
BT ZRD B L, THARTRAHEO/NE
ZUBE X VEIE R BRI 72, BRI L 728905 %
1/ 2BEDF A7) a— VERERHICREL,
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LT, Bonkilehd, £RKCEDI10ES
RRYZIED, 2D0.1m%1000xg, mlDSM %
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THIESHE LT, MIEBUIEHICRTE LB
B 2 EEHEHEL, 2EEH T 28 E
Wi oTERL,
1. PBEEOHERRE

MR LIEE 7 AREICED 7T LG50
M EBREIC L > THHEL, &5 Table2 IR
T &I R AEFRERRE % 1TV Bergey's
Manual of Systematic Bacteriology®?% &%
WU THEL, 72, glucose® 1 %hNZ 7252
HC4BKFHIESEH Dfinal pHEHIE L, FE X
NIz ERROBEAEREIC DWW T HHET L 12,
8. IEREHDILE

WO HUEF DS phO A 1T AR,
H¥HoDFEZ &> TTo72, $72b b, Table

Table 2 Identification of bacteria from
dental plaque of rat

G(+)cocci  Api*20 strep system

G(+)lods Api 20A system
Catalase, Indole production, Ammo-
nia from arginine
Acid production from ; Amygdalin,
Arabinose, Fructose, Galactose,
Lactose, Maltose, Mannitol, Man-
nose, Melezitose, Melibiose, Raf-
finose, Rhamnose, Salicin, Sorbitol,
Trehalose, Xylose

G(—)cocci  Api 20A system

G(—)lods Api 20A system, Api 20E system

*BIO MERIEUX S. A.

Table 3 Observation of dental caries

The standards of this examination were as follows:

Grade 1: Incipient caries showing a special
brown color.

Grade 2: Cavity detectable with explorer.

Grade 3: Lesion spreading into the dentine.

Grade 4 : Lesion probably spreading into the
pulp with incipient.

Grade 5: Clear destruction of tooth with the

crown of the tooth lost.

Caries incidence : Number of lesion per experimental
rat used in this experiment
Caries extent : Caries incidence multiplied by caries
grade

3WRT & D 7% B ¥E Tcaries incidence &
caries extent® 2 DDEHEHWTEL, thE
W & D HERRET L 72,

& =

1. SBEEk CZEEROELSAMR CBE
EREDLEE
2RMDZ v N in & DSBERER L AZXERBRD
HEAFRERE TN ER % Table 4 1277 L
72 M5 BEFERE & b mutans streptococci D EER
DFF T H S mannitol, sorbitol D FE > i %
R UTzo DEERIROMR & Hli 9 % & WS1Hk &
WSI1R¥E TlZarginine % N7k 53 L, bacitracin
W T, $E59 % Tldraffinose 2 3 f# 3 % 73,
inulin, starch, glycogen T3 FED M 2= L 72
DIt L, OS1HE & OS1R# Tldarginine X FENN
AR AEYE, bacitracinic 2T, OB TIX
raffinosel3FES3 M TH % %3, inulin, starch,
glycogenZ 53 L, WS EEMRDELFEMER
BRE L B o Tl BEREBKICINS &,
WSIHE & WSIRBKIZIMIERL b D S. rattus &, %
7zOS18E £ OSIRIRIZIMBEER ¢ DS. ferus & [EIRE
OHRTHY, 0¥ 7 v M HEEDmutans
streptococcifZE¥EE R &[G U TH 2 AlHEME 2SR
®a iz,
—7%, 1 %glucose % & A 73BT i I %
L 7zBFDfinal pHiZ, WS1HE & WS1RER T4 . 44,
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Table 4 Biochemical characteristics and final pH of mutans streptococci

Characteristics  WS1 WSIR 0S1

OS1IR S cricetus  S. vattus S mutans S sobrnus S. downer

S. ferus

{inal pH
Hydrolysis of
Esculin
Arginine
Fermentation of
Mannitol
Sorbitol
Lactose
Trehalose
Inulin
Raffinose
Starch
Glycogen —
Resistance to
Bacitracin

4.44 4.44 4.28 4 28

+ +
+ +
|+
|+

I
oL+ L+ + +
I
4+ttt

+ + — -

3.96-4.06 4.26-4 30 3.92-4.13 3.92-3.97

3.94 4.22

+

+
-+

+ +

+ +
!
|

+

I

|+ + o+

|+ 1+

|+
Lol
|

|
|

!
|
|
|

R B S

— + + it - —

OS] strain isolated from Osborne-mendel rat: WSI strain isolated from Wistar-albino rat
final pH measured, after strains were incubated for 48 hours

+ . positive reaction — :negative reaction

+ . difference of strain

Mutans streptococci strains is S. cricetus : E49, HS1 S. rattus BHT, FAL S. mutans , Ingbritt, OMZ70, P4, LM7,
OMZ175, SE17 S sobrinus : OMZ176, B13, OMZ65, 6715 S. downei : MF25 S ferus . GIFU8820 respectively.

Table 5

Immunodiffusion reaction of mutans streptococci strains and antisera

Antigen

Antisera of each serotypes and isolated strains

GIFU

(serotype) WS1  0S1 R a

WS1 +
0Ss1 —
GIFU8820 (c)
E49(a)

BHT (b)
FA1(b)
Ingbritt(c)
OMZ176(d) - -
P4 (e)
OMZ175(f) - -
6715(g) - -
MF25 (h)

\
I

I+ 4+ 1+

— + — J—

Antisera of serotype a-h prepared
OMZ175, 6715, NCTC1139, respectively
+ : positive reaction — :negative reaction

OSIEE £ OSIRME T134.28T, 7 v MHKDIE
HEERETH S S. rattus, S. ferusD4.22~4.30&
FIZEICEER L, L, v MEKRIS
DM OIEHEERIZ3.92~4.13% "L, 7v M
R OIEHERRE, SRERRO R E AR IX LR EISS
WEAE R L7z,
2. SEERKONEROHE

S BEEERR O IS U % U HRHGE TR TR
%ZTable 5 8 & UFig. 1iZ/x L7z, MERID DS,

from mutans streptococci strains of E49, BHT,

Ingbritt, OMZ176, P4,

rattus BHTHIZX$ 2 HLIME &, WSIHRHUE
L, EUMER D DS. rattus FAIRPUR B X O
B SOV & 3RDOWREREE L (Fig. 1A),
WSR3 2 Pl id, WSIHRPUR & 13 2 K
DI ERK L, £z, FAISRYUR & BHTH
PUR & bR 2L 72 (Fig. 1B). 2hvod
ZEmS, WSIHEIZIMEBER b DS. rattus &% 2
5Nz £72, WSIERIZIZFALRE & BHTHRIZ X
HFHELEVWH I 1 D0 b —TWBEET LT
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Fig 1.

| (B)

O

Immunodiffusion reaction of extract from mutans streptococci

with antisera for BHT, WS1, GIFU8820, OS1 strains.
The center well contained antiserum from BHT(a), WS1(b),
GIFUS8820(c), OS1(d), respectively.
The peripheral wells contain antigen from FA1(1), WS1(2), BHT
(3), Ingbritt(4), GIFU8820(5), OS1(6), respectively.

EDIRE NIz,

—7, MER ¢ DS. ferus GIFUSS208K T34
APiMiE X, OSIEEPHIR & B 5 O & D Ak
g 2R L (Fig. 1C), %7z, OSI#RDHLIMNEE
b, FEERICHS OPUE & GIFUSS20KTLRE & D
AR EF KR L 2 (Fig.1D), L2 L,
GIFUS8820%k & OS1#R D HLlfiF 1%, [F U Mg A
c DS. mutans IngbrittBRPUE & 1ZTERERR % 2
KLU otz (Fig. 1C, D). % 72, S ferus
GIFU8820%k L OSIBE D HL/E iZ & P HKkR D S.
mutans IngbrittBk=° % Ol D ME R O HEH I
I3 AHUE & idWw I b R 2R L %
otz (Table 5)o U 72285 TC, OSIEE X S.
ferus & 72 5 2125, S. ferus GIFU8820%% &
OSIHRDMIFERIC DWW T MEROIMER ¢
D S. mutanstk & 1T ER7% 2 AN RE I N
720 %3, mutans streptococciD & MIER DB
BEB & O BRI 3 2 PLlE & PR O K

MW DWW T IETable 5 R L7225, AW TH

W7 LIS I3 FERR R A 2 S & 2 RIHRE TR
Twignizy, IMERd~gixd 2 PulEo
£ 9 D MER OHUFE & D TIFFFEATICK
JE9 B HLME b Ho iz,
3. DBEEKD ) BEHDLEE

M BERERD O BEEFRRE L B T 27201
SMIHEEWSIREE & OSIRMEZEF L, 7 4 A
F—REeARXRR—=VFR Ty b EENE Ncon-
trolff, WSIRFkK % #2583 2 WSIRIR AT,
OSIRME # 3 2 OSIRMREEEED 3 BET D
W50 T BRI D B EER 21T o 1o, EERHRK
THET, SEREDL OSSN Bk EFE
L TEEROESEEETANL L b, FAES
NI-EEOfinal pHIZ DWW T H AN, ZDOFE
#, Table 6 lCRT LI, V4 AF—FKF v b
Dcontrolf# Tl¥mutans streptococcild it &
W, Lactobacillus  acidophilus369.6%, L.
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Table 6 Detection rate and final pH of bacteria in the dental plaque

of Wistar-albino rat

Detection rate (%)

Organisms final pHL = "0l WSIR _ OSIR
WSIR 4.44 - 97.2 -
OSI1R 4.28 - - 96.5
otherG (+) cocci - - - 1.3
Lactobacillus acidophilus 4.02 69.6 0.7 0.5
L. fermentum 4.74 13.3 1.7 1.3
Enterobacter cloacae 5.76 7.4 - 0.4
otherG (—)lods - 0.1 - -
Veillonella parvula - 9.6 0.4 -

control group : no inoculated SM resistant strains
WSIR group : inoculated SM resistant of WS1
OSIR group : inoculated SM resistant of OS1

— :not detect

fermentum H313.3% & K& 257 7 LG R
WTHoTz, ZOM, WKM7 ARMEKEO
Veillonella  parvulad 6% BN ME TH %
Enterobacter cloacael. 4% EWME s iz, %
7o WSIRMREFERE TITWSIRZEL97.29% & A
BT, £1-0SIRHEERTCLEREG L
OSIR¥EA396.5% & EARZE A D THB Y,

B L -ERIERSCEE L T, 2oft, %
NZNOEEEET 2 %Al OABERE M X
172, mutans streptococcilAAMCHRE S N/ H
¥eDfinal pHIE L. acidophilus 534.02, L. fer-
mentum H34.74, E. cloacae 35.76% 7~ L, L.
acidophilus DFEPELERED @ Z & BSIIR & LTz,
V. parvula \3¥8 % 53T & 2\ D Tfinal pHIZ

HIE Lo T,

—F, ARXR=VFRIy MDEHEET T
Table 7 iZRx L 72 & 5 &, control # T
Actinomyces naeslundii 5375.4%, L. fer-
mentum 038.5%, = DOMD 7 7 LGHERE D
1.7% 7 4 A =% Ty b EFEKRICT T LB
HRENE L onied’, FEELRHEME X
HEOrRohl, 2o, 77 ABERED
14.2% R 5 1172, OSIRMEERERE TIXOSIRERHS
94.0%, WSIRPREAERE TIZWSIRIR2392.0%
Biidh, ZAFNCEELCEROEEL T
Wb EDHER I N, DM, FAETNLOE
BE»OAR Ty PORBEEERTH 5 A. naes-
lundiin’ 5 %R S 7z, final pHTIZA.

Table 7 Detection rate and final pH of bacteria in the dental plaque

of Osborne-mendel rat

Organisms

final pH

Detection rate (%)

control OSIR WSIR
WSIR 4.44 - - 92.0
OSIR 4.2 - 94.0 -
otherG (+) cocci - 14.2 1.0 0.5
Actinomyces naeslundii 4.01 75.4 4.8 6.7
L. fermentum 4.7 8.5 - -
otherG (+)lods - 1.7 0.2 0.8
G(—)lods - 0.2 - -

control group : no inoculated SM resistant strains
WSIR group : inoculated SM resistant of WS1
OSI1R group . inoculated SM resistant of OS1

— :not detect
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Table 8 Experimental dental caries of rat

Rat Grou No. of Dental caries
P rat incidence extent
. control 5 7.0+1.14,, 10.2£1.64,,
ﬁf”t WSIR 5 el 5] 16.442.50
albmo ra OSIR 5 8.2+1.5 10.8+1.5
control 6 6.3+0.84,, 9.0+1.57,,
Oﬁfffrt OSIR 6 90¢15] 1&5i26]
mendel tat  ws1r 6 7.5+1.7 11.3+3.1
** - significant at 194 level (t test)
naeslundii 4 01 L b EWEZRL, @O = 2

BEERERLI,

RIZKZT7y bDSBBRERTOMRERR 2
Table 8 IR LTzo 74 AY—F%T v b TIEEX
Z v M [EH O streptomyciniit 4 E K EEEE T
» 5 WS1REkEEEREAScaries incidence 11.2%
1.5, caries extent 16.4+2.5%7/RL, control
#£Dcaries incidence 7.0%£1.1, caries extent
10.2+1.6 . ORIT, ZhZTh 1 %DEKREKTS
gORRECEBRREBR >, La»L, &
AR—=%7 v b HEKEDOOSIRKEER T3,
caries
10.8+1.5- %Y, controlff & iZiZRI% D 5 fh
DFREERLIIZTTH 72,

—FH, FAR=—VFRTY PEBVTIEERT v
I @B Dstreptomycinfif M E R EEE TH 5
OS1REkEERER b3caries incidence 9.0%+1.5,
caries extent 13.5+2.6X7 Y, controlfED
caries incidence 6.3+0.8, caries extent 9.0+
15D TCENZTND 1 BORBMETHEI
BV EORFE R R L2, L L, WSIRMRE:E
FEFE Tldcaries
extent 11.3+3.1X 7% D, controlf#f & D TH
S D BORFHICERERERZR oG o
72o

UEoZ exs, M7y bebicZD7 v b
B Omutans streptococci Bk D 9 BHEE FEEE
NEL, BRHEDO 7 v M HFKDmutans  stre-
ptococciBRD Z NIFE L 2 2 HA E R L7z,

incidence 8.2%1.5, caries extent

incidence 7.5%1.7, caries

Clarke?Z & - T19244Fiz & b D 5 Blfpg 3 &
D 53 EkE, dn S NI S. mutansiy, FOEER &
NFIZ & 7208, 1960 EBRBIICE YV D Bl
JEME 2 7R 9 EEHERE & L THZEMR I N TLIR,
SEERE & L T2 OERIPF S NI
B, ME¥H, BEFECH L D2 ORI
I3 Lotz BETIEZNS 1T
O MR %= KO OPEESEEKE # mutans  stre-
ptococci EFEFRL T3, ZH S5mutans stre-
ptococcild, Chapman®923#k4 U 7z @ EHEKEE D
BN CTH 2 MSERR I 78, AaA
FRLE o IR 2 ER DR Z R T DT,
BHCOEOR» S BBETE 5, £z, TD
MR D ER KR DR & L T, mannitol, sorbitol

(S. sobrinus D—EBDOEE & S. downei % Fx <)
DOFEFRBERER D2 Wb IT o 5,50, 7 4
AY—REFAR—2FT Y O THERD/N
BHBBTO®KE D S 28 X 7 WS £ 0S1
BRiZ, MSERIEH Fic 7 7 M ORHE e £ #%
PR L, BEFEERE X7z £ 2 S mannitol,
sorbitol D FEEEEE # H L T H Y mutans stre-
ptococci £ & Z 5>z (Tabled), ¥ Z T,
mutans streptococci DIEEH¥ER 164k & T HE S
7z WS1HE &£ OSSR D EALFERIMEIR, BRI D
WTHEE L, BRI OWTRE LT, 7 DR,
WS1#1Z, arginine % K53 f# L, bacitracinid
T, BEOfE Cldraffinose #4378 L, IMIE
B b DS. rattus \CFRHER MR 2R L7z, B,

(29)
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TSGR X AIMBEREETH S, rattus & D
AR %7 LTz (Fig. 1A, B) & T, WS1
BRIZIIERL b DS, rattus EHEE LT, THET
IZS. rattus it RS GBEI NIz E WO HRE D
BHTRONZ¥ 200, —BINCT v bS5
S 1A mutans streptococciEFZ H5NTED,
WSIHR KRB L T s 28 —% Ty
MIELEL Tz e Bbhiz, —H, OSIHIL,
ME R ¢ S ferus GIFUS8208k & [F] £k i<
inulin, starch, glycogen DM 2G L TH
D, fiidmutans streptococci & 1357 % Mk %
T~ U7z, ZOEHHIZKarl®®, Beighton'” s & $
43 ## ¥ Tstarch, glycogen % 43 4 % d 1%
mutans streptococci®DHTH S, ferus 72 TH
HIERMELTEY, o Ot
dmutans streptococciBtk & S. ferus Bk &
B2 1 20F kb0 LBbh
%o &5, OSIEDMMIERIC DWW TN
B, £1FEHHR T—E L 72 S, ferus GIFU8820
PREDRITHRWOHIMBE K L TO ARG
DHR N7z (Fig. 1C, D) O TOSI#IES. ferus
EEZONT, L, —fRIZS. ferus X MIEHRL
CLEEDLNTWLRIZbhhrboT, AWFETIZ
OS1#: & S. ferus GIFU88208kIZ &5 & b [
Al ¢ OIngbrittfRicx 3 2 HLME & 1 KIGL 7%
molz (Table5), 2DZ LD TiE, Kral
53 [AIFRIZS. ferus HIMIERL ¢ DBERIC R ¢
PG ERIG Loz b RELTBY, &
&, T/ 70— F VHAREE R IR
BB 20198, R iERL ¢ DS, mutans, S.
macacae  DFURIZ DDV THRHRBZLENH 3 &
Bbhbd, £72, S. ferusiZ19747F 12 Coykendall
B2 by FERFRLE LTWIEET Y b
O OfED & AN BB L o3t &, 20k
SHICAER L TWIFET v S SEEL 23R
3PS TIR GBS 72 £, S EIEEE L 720S1
KEDSSEERENYI OO I & BB S Nt A DS
THY, WEOT Y NI TR IEBRHADT v

MZHHIEL T 2 ATREMRIB S 17z,

s 7y bHEDOmutans streptococci T
B 5 S. rattus £ S. ferus D FEFE EHEZ b O B
HR ORI LA THEFIWERL A 5 1
7z (Tabled ), S. rattusi¥7 7V 7T ahd %
WE PDOOEA»SE S FBEI LT L v SR
HORErS, ErOIBFEAIEH F VES
LTwgweEzoNTwWS, LirL, 7v b
WIEOBEMDOH D 2 EmENTE DY, 4
sz 41 A8 =% 7 v OS5 MEEICHES
LTwdelBbhd, Kt TREINLS
rattus DEEBEERED EERPIFIT N 2 & b, E b
7y MR U T MEENREZ 2FERO—D &
EFEZoNb, —F, BETy v ogBish:
S. ferus /B L T, S. sobrinus & Fig U T EER
FZ > b (Sprague-Dawlay %27 v b) 2% 9 &k
FFRED 5 <, TMEBEEO R LI EHBZDRA L
LTEHRESINTWEY, L, OSIEELS M &
NleA AR —rF7 v MBI 5D ehFESE 1B
ELTwZRwERFEZhw, /2, IhETR
Ty NHEKTH S S. rattus £ S. ferus O 5 gl JE
MR LD, BE2RH07 v o o508
LR E 2 DD BES NI RFED 7 v b
WL TR EE L T S BRI % Ehl U 7o
bINFE TR,

% 2T, KRWF5E TS BEERE Dstreptomycin
MR % F v T, Fitzgerald &Y% Guggenheim
LPDFEL L ERAEHYICTHAEYE 2 RS
U#e % 5 BRI O LB SRR 1 & D BBk
BENZENDT v MR L TOBRMEEHFT 2
D EDDPIANTzo T DORER, HAE L 7o WSIREE &
OSIRRIE YV 4 A =R EARXR—VFRT v b
ZTNZTh»592.0~97. 2% DEG THRE Il

(Table6 & 7)., 2D EIX, BEEITH
D7y MCObELEETSHIEERLT VD,
—7, control#TIlx 7 v b HKDOmutans stre-
ptococci &k U bEEFELTIDOE T T LABHRE
MENEFNDFBESIN, VA RAI—FRT v b

(30)
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W L. acidophilus369.6%, & AR —>F% 7 v b
» 513 A. naeslundii h375.4% & & \WEE TH
Hani, LoL, SBEEERE KL ERE
(Table 8) TlZ, FNFNBIBEES NI RHED
7y MEEERERE LY 4 A5 —FRT Y
FOWSIRMAERBFHE LA XA R—-F 7y MO
OSIRMBERERED HdicontrolFE & D b 5 BAHE R
KEREL, ThEFND 1 BOFBEHRERTZEDEIR
BEThH-Iz, ThEFHI, ThEhDT Y
MZEBED 7 v b HFEDmutans streptococci
AR CHEELERE T, controlff & O
BTo8ioBERCEZRohrolz, 20D
Z &, 07 v MEE Dmutans streptococci
i3, FOHMEKLELT vy Mk R IREY
BTy N ORMBEL D L 70 BEEFRENME
B ZERBLTWSEHDEEDLNS, L
oo, Ty MEHWTHED > Bl Fae
Bt BB, AVwd 7y hORMICEERET
LZEBLBETHLERDNSE, ZOXIRE
RLREDOT v MBI B D BUOFIFRME % H#K
L7235 T, KonigH20id A XiR— % & NIH
-7 I IRD2REDT v MTBWT D %
FIEVHBE SN, 7y OFEBOEBIOMLT
NEELZENZEDRRAD I DELTWS, L
L, WREDOT v MBI 5 MEE & OE
Bz oWwTRBEIINTWEWLWDT, 5, &
FThsT7y bOIBMICET IRTEMEY L
DEEEIC OV T b I S IR T 2 LELDH 5
LEZOND, SHRELI, B2 RHHETO
v VNEBEEFEEICL 2 SBMOFRED A A
ZALNEDWTRET L TWALFIFETH 5,

#& £

TAAT—REFTAR—VRD2FRHEDT v
b LD ZNF 4B L 72mutans streptococci
2 DWW TALFERIIR S ME B 2 R HE R R & B
WAL, S5RZThENDT v MIFLTZ
O DITEERMR E R R L T 5 8RO g

EEEITV, UTORRZE,

1. 4RI —FRT7v beARXKR—FRT v b
» 6 FNF N5 EEL Jzmutans streptococci B
BRO AR MAR P ME R D w TR
R, V4 A¥—%7 v MIEEFKZIEERD O
S rattus &, A RAR—2FT v MIBEEKRIES.
ferus EFEZ 5tz UL, S forusld T E T
MER ¢ L SbhLT & DS, KR TIES. ferus
T APUMEIE E b S 5EES iz MiER ¢
DS. mutans BHFPIR £ XK EE T, S. ferustE
HEEFRP BRI E R MENTH S 2 W
RNz,

2. JBEMOLKERY» S, SMEKRETN
ZUDT7y ML TRIEEREL Tz, L
L, V4RI —F7v MrBEEKRIZY 4 25 —
%Iy ML, AAXR=VFRT v MABEREKIEA
AR—rFRI7v bz ETNBoHEINT
Zy PR L TOHEHIBEEZRL, £O
fEREA AR =% T v VOBERETH S RS
n, SEEREZNSDIEFEDT v b L DI
BEEMENH 5 & &EBRBI NIz,

&t &

KfEEKZ 5 bz, AR, HEEZE
b0 F LAt EER R o 7R R
FEEBAFHRICBHOBER2RT L& big,
HoR, HREEBDL D 2 U BB
RIAEER, R EBO D £ Ui D4
BE FHABERICE#HOBEER L £, %77,
SEEFERL E LEEZEB G W& E LT
T2 K 2 IR 2P R SR R A 2 R K B LR
LTS 2 LS 72 X W U7 DR 438/
iRl EBFeR#oBER®RLET, 2L T,
NG AN S RN EE A :11 A R RV A == 3 O
RS IR T B, DR
POEFEIERE % o NI E BRI RSB L
9,
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