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Abstract

In rats fed on a diet containing sodium tellurite, an increase in dental caries and
a change in oral streptococcal flora was observed. Dental caries developed in both
the control and tellurite group, but a clear increase was seen in the latter over the
former. Simultaneously, a change in proliferation of oral streptococcal flora was
seen ! namely, Streptococcus(S.) mutans was isolated in all plaque samples from pits
and fissures of the control and tellurite groups, but the ratio of S.mutans to total
streptococci was lower in the tellurite group, On the other hand, S.salivarius was
detected from all tellurite rats, but not from the control. It was also shown that

S. salivarius was more resistant to sodium tellurite than S.mutans in vitro. Further-
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more,

control group.

From the above, it was clear that, after administration of sodium tellurite,

a qualitative and a quantitative change of oral streptococcal flora occurred.

S. milleri was isolated at a higher rate in the tellurite group than in the

both
This

change of flora is probably related to the increase of dental caries in the tellurite

group.

Key words : Dental caries, sodium tellurite, Streptococcus mutans, Sireptococcus

salivarius, Streptococcus milleri
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AT 5793, REL HBWORE L ORIEIID
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E6RBOLETHAY, ZhiEHD THETH
MOREEELRIL, ZORELZMHTIZ
EPEISNTWASZ ZTERAIR T v MIkE
LT, FERELERNIBOREIIDVTHR
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1. RERE4

EERIZHL 27 v b, EEREAK, (REHEL
KU WDBEHHIIRA® 5 D|E & FEkIC
fTo7o %, EEBRIZHLAZF v MI2IHA T
REA 47~60g DL D 2FERL =, xtHEEEIL
5 fFEFMEEAR (sucrose ;68.5%, casein ;
20%, soybean oil ; 5%, salts; 5%, vita-

mins ; 1 % & choline chloride ;0.5%) T, 3
ERFEIT 2 NI sodium tellurite % 0.1% 2300
LRl T 2 h ZH128REE L 7= (Tablel),
)ROSR HDOHEY IZHEL TIT - 720

2. LUYBEOSESE

I—-FNVEIRASET, 7v b&2IEHLL
DhH, £F, WEMEZRAVT, FERAZ
ANAL S swab UL THEB #8IXL 72, DV,
Fsgi o SE/ I ERES OmLEat) &9
e DS FIE RS 7 IV Tl 2 ZREX L /2
FREXL 72 B EHIE 512 2l O &Rk (KH,PO, ;
3.6g, Na,HPO, - 12H,0 ;13.4g, Tween80;
1g,L-cysteine-HCl;1g, %X ;1g, 5L U
A 1,000m) ADKRy & —FIREY AL H—IC
BL, NIRMICH—2BBERELI2ETHEY
A= bML7o ZhEREFREEZRAV TIEOR
BEHERE L, ZEEHRED 0.1m¢ % Mitis-
Salivarius agar (Difco, LI'F MSA) 128 # L
7zo TRERIRGMIICITC TABHERIEE L 720
b, ERICUREKEL 2. FRECEEL &
EHOHRBHIHHIC L > THEIIL Z0MEH L
7-D %, Table 21278 T HIRFZE #1741, Hamada
& Slade (1980)! Carlsson (1968)'® D3k &
BEIIL TV Y HERBEBOEE 217> 70
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EE DKL - IR % MSA 55 & Fl W TN
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Tzo FMABZENNZ /=351 K B AMMERER &,
Table 2 {Z7RTHEIZ DWW T DEs i A M ER 1S,
Carlsson (1968)'" D HiETIT - 76

% 7=, final pH IZ glucose % 1 %I\ZiRML -
Brain Heart infusion (Difco) T24BSRsE
%, pH X —% (TOA electric Ltd) W\ T
#I7E U 725 L-arginine & esculin DK% iRl
Niven 5 (1942)'® ¢ Cowan (1974)"“ Dk i: T
ZNEThIT- 720 H,0, DEEMIT Kraus 5
(1957)" D FHH:TIT - 720 sucrose » 5D L
HOEEMIE, Niven 5 (1941)® O Fi: Tl
U, 2 D% SHEEMEICOWTIE, Tk
®’, YIASNER U T T 412 L DY
E L%,

4. BDOHEFEICHT 3 Na, TeO,DEE

HEERIE, Streptococcus (LIF S.) mu-
tans E49¥%!" S. salivarius ATCC9222t+ &
UEBRICHLATy bOOEY5EEL 72 S.
mutans BT11# & S. salivarius BT18kk O 4
2307 3= IR

over night culture % phosphate buffered
saline pH7.0 (LI'F PBS) Tyki% L /=%, per
mEY, FELZ X10°1245%£512, PBS
R L 720 20 1mé %, 78 4 DA 1 Na, TeO,
(FIeAEE) 25T 10m D GAMEEHE (H ) 12
BREL T, 37°C CUBFRIIEE L, Z OBEB LN

Table {
tellurite groups

E L7 BEEOBIZEIZIE MSA B & A v,
colony forming units (CFU) TiHEL /=,

R

xHHERE L 0.1 % Na, TeO; 58D J v b DIk
HEI)BEDBEBIRI % Table 1 IZ/R L 72,
Table 212, S.mutans, S.salivarius F LV
S.milleri & L /- rBERIR D EMFHIHER &R
L7zs Table3 12, xtBEEEL tellurite 3% 5-E£5!
7y bOOR L) N S mutans, S.
salivarius, S.milleri 5LV ZDMMDOL ~
HFERE DO HBERILE KL~ FERE 0t 5 b
T L 72, S. mutans IZXTEBEE 25 N2 tellurite
BEREE B, IEBEELOTNTORIELY
SR THBES N, HMEREZEWS swab BT
THL 2382 513 6 b 2 D& 12t & h,
L2 ZNIMEVIEETH 5 720 S. salivarius
i tellurite BEFL S5 DLRK LV SHEx
72, HREBTEE >Nl H o 1,
S.milleri % tellurite G5 TIXL£RE» 5
mVHETHEES N, BT, 64h
4Bl s h, LABEWRETH - /-,

sodium tellurite 2L 7= GAM 74 3 >
{2, S.mutanstk& S. salivariuskk % 2 h %
NEICHEREL /- L EOEBIRN % Table4 (2
T U 2o fRAFERD 2 BRI3, 0.001%0 Na,TeO,
B0 GAMBSCEFT TR Ch -7, ZhiC

Body weight and experimental dental caries in control and

group rat  sex

body weight (g)

dental caries

initial final increase incidence extent
C. male 49 415 366 10 10
contral ” 47 345 298 9 9
: SRS S 397 M6 8 8 .
average 49 386 337 9
019 T.  male 58 244 186 12 15
T, 60 252 192 14 16
sodium 61 298 237 13 15
tellurite average 60 265 205 13 15
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Table2 Characteristics of S.mutans, S.salivarius and S.milleri isolated

from oral samples of rats

character S. mutans S. salivariusr S.milleri
Fermentation of
mannitol + - -
sorbitol + - —
melibiose + + -
raffinose + + -
esculin + +(—) +
inulin +(—)* + (=) -
Hydrolysis of
L-arginine — - +(-)
esculin + (=) +(-) +
Polysaccharide produced + (G)** + (F)** -
from sucrose
Hydrogen peroxide formed - — —
Hemolysis in sheep blood 4 Y Y
plate
Final pH in broth 4.19—4.51 3.87—4.07 4.40—4.65
containing 1% glucose (4.38)*** (3.95)*** (4.51)***

*

*k

. some strains ; — ;
: main constituent sugar ; G=glucose, F=fructose,

*** . average of pH
Table3 Ratio of S.mutans, S.salivarius, S.milleri and other streptococci to
total streptococci in control and tellurite groups
group Control 0.1% sodium tellurite
and Ci C, Cs T, T, T,
strain swab*plaque** swab plaque swab plague | swab plaque swab plaque swab plaque
% % % % % % % % % % % %
S. mutans — 02.9 2.5 90.1 — 90.8 — 52.3 — 66.9 1.1 50.0
S.salivarius - - - - = - 4.9 6.2 2.4 79 56 6.7
S.millert 4.9 — 2.5 2.6 172 — 57.4 6.2 72.6 5.0 49.4 2.9
other streptococci 95.1 7.1 95.0 7.2 92.8 9.2 37.7 35.4 25.0 20.1 43.8 40.3
No. of test srtain 193 271 240 152 152 142 61 65 84 139 178 238
* . a specimen obtained by swab method
** - a plaque sample from pits and fissures
Table4 Effect of sodium tellurite on the growth of S.mutans or S. salivarius
strain (single inoculation)
train inoculum concentration of sodium tellurite
stral size 0.1% 0.01% 0.001%
CFU CFU CFU CFU
S. mutans E-49 8.0x10° 0 0 2.0x10°
S. mutans BTI11 2.5x10° 0 2.9x10° 9,7x10°
S. salivarius ATCC9222. :1.8x10° 0 0 2.8x10°
S. salivarius BT18 . 2.5x10° 0 1.5x10° 2.1x10°
(CFU/ ml)

CFU : colony forming units

(32)
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Table5 Effect of sodium tellurite on the growth of S.mutans and S.salivarius

strains (mixed inoculation)

v

train inoculum concentration of sodium tellurite
N size 0.1% 0.01% 0.001%
CFU CFU CFU CFU
S. mutans E-49 1.2x10° 0 1.0x10* 7.3x10°
S.salivarius ATCC9222 0.9x10° 0 2.1x10° 1.1x10°
S. mutans BT11 2.3x10° 0 3.0x10° 5.5x10°
S. salivarius BTI8 2.0x10° 0 1.2x10° 1.6x10°
(CFU / ml)

AU THBESEERRD 2 BRIZ, 0. 01%iRHNEEHT
EBARTH - 72,

%72, S.mutans & S.salivarius & RS
BELZE EDER% Table 5 1R L 72, BA
FTIE, TXTOEKA 0.01% Na,TeO, IR0
FEMICHEGERTRECTH Y, T2, MBAREBIC
S. salivarius DHH S. mutans LV EF HH
Ehore

2

AFZE I 3’0"1'L3T5i, xtHAEE 2 5 Mz tellurite
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%0 —74, S.mutans |3FEL D ) pEMEE O
T, ERIYIINL THRLEW ) GFREE
ATARTHB2 AEAI R BREL 5 VIS
tellurite 580 25112 5\ T % DA /NG
HELOWE L VBRI =, L
2L, swabFHEIZLZFEB LS IEHREEh LWL
PHBE3NVIFEEINTERD TEWIEETH >
Teo ZHERIAEIEEL L UNSEETOK
25 Bt ash 3 (Ikeda 5 1971)W 2 & 12
AT 28D Ebhd, LEOERY» S, &K
MEIZENTY S.mutans XL 3 ) g REE
ThdbDEBbhsd, LALENSE, 2D

S. mutans |IAFEREE L tellurite FEREIZH L

T, ZORL Y HEREHIIHT 3R TAE 2
EZRNDB. Thbb, MBETIIED TEHWL

WRTHAEL 7275, tellurite B E5BETIEH50%
DIRTH-70 ZIZHHL T, S. salivarius
i, tellurite FEEHTIZLHI LY SEExh /-
2, MBETHLEORRL 5L F -l
Neh»-7% S. salivarius T—HR I IE D
3D %<, ORMEE CIZFIZZwEahT
W B DT ZOMBED M OBRHEL 213, AFF
RIZBWTHL 2I2& N7 X 912 (Tabled,5),
AEA S. mutans &9
UTHBARMETH L2 LIZBRAT D&
25N b, S. salivarius ¥ S. mutans &9 %
DI BRI ENTIZE S L ShT w580
LAaL%LAS sucrose £V, 2BDEL LN
YEEELT, BSORED pH2#E T+ 5
RENIE, REERTHRLAL DI, S. mutans
ENBALDEL ST WE 2 LA ST,
AR DGR pH R TAED tellurite $ 58D 5 4
DIMIERIZEE L T3 TREME A S 5 L D &
EZ 5,

S.milleri %7, FIEHIZHLL<, OBD
MDEAIZZ  RONDERTh 3 VAR
FOTLARE I/ NERBLEOEIE D% L,
swab FETHESNWARB I VWT, Bukx
T/, X512F7-AEE, tellurite $%
EBHTIILFOWIER LV SN, ZOHE
IXREBFEOZN LD E L o7z, LAL, xTHEEE
TR 3R 1IFOwIEL Y S h 2 DB T,
Z DHEIL tellurite 5L VIEA 52~ F /2
KB final pHIZ LLEAE VB AR L TV 3

sodium tellurite |Z%¢
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(Table 2 ), Drucker 57713, S.milleri ¥,
Hesaig o O A3 Re 2 B T 5 LB RT w5,
CHENEELS, AFEOHEMS £ /2, tellurite
BERD ) BRI IERIZ—EZH-> TS
AR A D B

L FEOHEED S, sodium tellurite DI%E-IZ
FoT, OBL v HEREEICEHZ2EL TS
ZEIIMATH B, ABEOL VHEREIL ) BRD
R L ER AR EESTWADT, 20K
BEER O LU EREEOZH A tellurite &5
BO GO EIERIZES L TWE Z LA
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