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Abstract : We studied the distribution and proportion of oral streptococci isolated from dental
plaque and saliva of healthy adults and from subgingival plaque and fluid of gingival pocket of
periodontitis patients to clarify the relation betweeen oral streptococci and periodontitis.
a-hemolytic sreptococci were isolated from all materials of the healthy adults and the periodontitis
patients. The isolation rate of 8-hemolytic streptococci from dental plaque of the healthy adults
was 20%, and the isolation rates of subgingival plaque and fluid of gingival pocket of the
periodontitis patients were 25% and 659%, respectively. The isolation rate of non-hemolytic
streptococci from dental plaque of the healthy adults was 359 and the isolation rates of
subgingival plaque and subgingival fluid of periodontitis patients were 659 and 6094, respectively.
The 670 strains of these isolated oral streptococci on the basis of hemolysis were identified as S.
sanguis, S. gordonii, S. oralis, S.mitis, S. salivarius, S. mutans, S. sobrinus, S. anginosus, S. intermedius
and S. constellatus through biochemical tests. The species which were identified by the biochemical
tests, agree to the species identified by DNA-DNA hybridization. Eight of these strains were not
identified by the biochemical tests, but were identified as S. sanguis, S. mitis and S. gordonii by
DNA-DNA hybridization. The isolation rates of S. gordonii, S. anginosus, S. intermedius and S.
constellatus from periodontitis patients were higher than those from healthy adults. These results
suggest that those bacteria may be associated with periodontitis.

Key words : oral streptococci, distribution, periodontitis.
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Distribution of species of oral streptococci isolated from healthy adults and periodontitis
patients.
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Table 1. The number and proportion of materials of streptococci isolated on the basis of hemolysis.

Materials of healthy adults (Number) Materials of periodontitis patients (Number)
Hemolysis  pental plaque Saliva Total Subgingival Fluid of gingival Tgta]
plaque pocket
20) 20 (40) (20) 20 (40)

a -hemolysis 20 (100.0)* 20 (100.0) 40 (100.0) 20 (100.0) 20 (100.0) 40 (100.0)
B-hemolysis 4(20.0) 0 ©.0 4(10.0) 5( 25.0) 13 ( 65.0) 18 ( 45.0)

Non-hemolysis 7 ( 35.0) 0 (0.0) 7(17.5) 13 ( 65.0) 12 ( 60.0) 25 ( 62.5)

Each hemolysis was observed on PEA blood agar. Each value indicates the number of materials from
which streptococci could be isolated.

These isolates were from healthy adults and periodontitis patients.

* (%)

Table 2. The number of oral streptococci from dental plaque and saliva in healthy adults.

Dental plaque (CFU/ng) Saliva (CFU/ml)

Subjects a-hemolytic B-hemolytic ~ Non-hemolytic a-hemolytic

streptococci streptococci streptococci streptococci
Male 11 8.1x10* 0 8.1x10° 5.6%10°
13 2.8%10° 0 0 3.7X10"
28 9.6%X10* 0 0 4.8%10°
29 4.7X10° 1.3x10* 3.7x10° 7.4X10°
43 1.6x10° 0 1.4x10° 6.7X10°
45 8.7X10* 0 1.4%X10° 3.6x10°
59 9.2x10° 0 0 8.4X10°
61 1.1x10° 0 0 6.2Xx10°
62 1.7%x10° 0 0 2.4X107
76 2.7X10° 0 0 5.5x10°
77 7.4X10° 4.3%10° 1.3x10° 6.5X%10°
78 2.2%10° 5.0X10 0 7.8%10°
Mean 3.0%10° 1.4%X10° 1.2X10° 8.2X10°
Female 10 8.0X10° 0 0 3.2X% 107
12 1.3%10* 0 0 4.5%X10°
26 6.1x10* 1.7x10* 6.1x10* 8.3X10°
27 8.0x10* 0 0 3.4X%10°
44 2.1X10° 0 0 2.5X%10°
46 2.3%X10° 0 0 3.6x107
60 3.9x10° 0 1.4X10 3.8x10"
75 7.5X10* 0 0 6.3Xx10°
Mean 1.9x10° 2.1x10° 2.5X10° 1.8x107

Mean of total 2.5%X1¢° 1.8%1¢° 1.9%X10° 1.3X10
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HIRE 2.5 X 108 CFU/ml, BiFEMMLv v+ 5k
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Table 3. The number of oral streptococci from subgingival plaque and fluid of gingival pocket of periodontitis patients.

Subgingival plaque (CFU/mg)

Fluid of gingival pocket (CFU/ml)

Subjects a -hemolytic B -hemolytic Non-hemolytic a -hemolytic B -hemolytic Non-hemolytic
streptococci streptococci streptococci streptococci streptococci streptococci
Male 2 3.4x10° 0 1.0x10* 3.6x10° 1.0Xx10° 0
8 1.6Xx10° 0 5.0x10° 1.2x10° 0 5.2X10°
12 6.4x10° 0 0 2.1x10° 2.5X10° 1.3x10
13 1.5x10° 0 0 7.0Xx10* 2.7x10* 9.2x10"
15 1.8x10° 0 9.7X10° 1.3x10° 2.3%10° 9.6Xx10°
16 2.2x10* 1.5%x10° 0 3.6x10° 2.4%10° 4.0x10°
18 9.0x10 4.0x10° 1.1x10° 9.6x10° 5.2%10° 3.0x10
Mean 5.6X10° 7.9%10° 8.7x10° 1.1x10° 4.4%X10° 2.9x10°
Female 1 7.0%x10° 0 0 8.1x10° 1.0x10° 5.0x10°
2 4.5%10° 0 5.0x10° 1.0x10° 5.0x10° 0
4 4.6x10° 0 2.1x10° 4.1x10° 1.7x10* 1.8x10°
5% 1.1x10° 0 4.0X10 6.4X10° 0 8.4%10°
5% 9.0%x10* 0 0 3.2x10* 0 0
6 3.6x10° 2.0x10° 0 3.0x10° 3.0x10? 0
2.8X10° 0 1.6x10° 4.5X%10° 5.0x10° 1.6x10
3.8x10* 0 1.6x10 9.4x10° 2.0x10° 0
10 1.6x10° 3.0x10° 2.8X10° 1.4X10° 2.4X%10° 4.0X10°
11 2.0Xx10° 5.0x10° 2.0X10° 4.0X10° 0 2.0x10°
14 5.2x10 0 0 4.8%x10° 0 0
17 2.0x10° 0 9.2x10* 3.8x10° 0 0
19 1.3x10° 0 1.3x10° 1.9x10° 0 0
Mean 8.7x10° 7.6x10 2.7x10° 3.2x10° 5.1x10° 1.6x10*
Mean of total 7.6X10° 3.3x10° 2.3x10° 2.5%10° 2.2x10* 1.1x10°

% : Fluid of gingival pocket and subgingival plaque of the subjects were sampled at different sites.
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Table 4. The number of each streptococci varied hemolysis.

[}

Hemolytic streptococci

The number of isolated

(Number of strains) Species oral streptococci(%)

a -hemolytic streptococci S. sanguis 98 ( 24.5)

(400) S. gordonii 54 ( 13.5)

S. oralis 60 ( 15.0)

S. mitis 97 ( 24.3)

S. salivarius 31 1.1

S. mutans 35( 8.7)

S. sobrinus 17( 4.3)

NI* 8( 2.0)

B -hemolytic streptococci S. anginosus 110 (100.0)
(110)

Non-hemolytic streptococci S. intermedius 104 ( 65.0)

(160) S. constellatus 56 ( 35.0)

Each of 5 hemolytic streptococcal colonies was isolated from materials of dental plaque, saliva, fluid of

gingival pocket and subgingival plaque, respectively.

% . The species could not be indetified by biochemical test.

HALEHERREIC X D REIE L a@lly v+
FREA008KD 5> B S. sanguis 13988k (24.5%),
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B (65%), S. constellatus 7556 %k (35%) T
ot
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AR Z L Tl S 3B TE LD - 12,
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T 20 Bixd 9 ik (45%6) o, AR o
FRBER T 20 BRED TRIE Q5%) »o S
oralis #5yBE L1z, S. mitis ITBERAOHIG
Tid 20 BefAh 15 & (T5%) » 5, ERTIE
20 BeiEd 13 Bk (659%) 2> B L 7o, BERAR
BEOMNRZ THRIECRBED 12RE
60%) 5, WART v P NEETII S. mitis
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Table 5. The number and proportion of materials of streptococcal species isolated from healthy adults

Hi

HRF, B

and periocdontitis patients.

&7 &F . AEH B

Materials of healthy adults (Number)

Materials of periodontitis patients (Number)

Strepstgggi(;csal Dental plaque Saliva Total Subgingival Fluid of gingival Tota]

20) (20) (40) plgaue Pocast (40)
S. sanguis 11 ( 55.0)* 18 ( 90.0) 29 ( 72.5) 14 ( 70.0) 10 ( 50.0) 24 ( 60.0)
S. gordonii 0(C 0.0) 0C 0.0 0C 0.0) 14 ( 70.0) 12 ( 60.0) 26 ( 65.0)
S. oralis 3(15.0) 14 ( 70.0) 17 ( 42.5) 9 ( 45.0) 7( 35.0) 16 ( 40.0)
S. mitis 15 ( 75.0) 13 ( 65.0) 28 ( 70.0) 12 ( 60.0) 12 ( 60.0) 24 ( 60.0)
S. salivarius 0C 0.00 20 (100.0) 20 ( 50.0) 0C 0.0 0C 0.0) 0C 0.0
S. mutans 12 ( 60.0) 4(20.0) 16 ( 40.0) 3(15.0) 0C 0.0) 3(C 7.5)
S. sobrinus 8 ( 40.0) 3(15.0) 11 ( 27.5) 0( 0.0) 0C 0.0 0( 0.0)
S. anginosus 4 ( 20.0) 0C 0.0) 4 ( 10.0) 5( 25.0) 13 ( 65.0) 18 ( 45.0)
S. intermedius 6 ( 30.0) 0C 0.0 6 ( 15.0) 8 (140.0) 11 ( 55.0) 19 ( 47.5)
S. constellatus 2(10.0) 0C 0.0) 2( 5.0 7(35.0) 6 ( 30.0) 12 ( 30.0)
* 1 (%)

R BEEOENE TG, EART v PRE
B S b S, salivarius 3DBETER L -1, S
mutans (3 RERRKA O BEHE T (3 20 Belddh 12 8
1k (60%) » S5YHEL 1o h3, BEHECId 20 ik
4Kk (20%) P ooBEL 7o, BARBETI
BEPRR T s O 20 BefAh 3 iRk (156%) 5
S. mutans ZBETH M, EHERY v PAE
B 5T E -1, S. sobrinus (3R
A DB T3 20 #fkoh 8 Bk (40%) »» 543
BEL 7228, O T 20 iAo 3 Rk (15%) B
58l e UL LHRIRBE TIE S, sobrinus
AT XD - 12, S. anginosus |ZBEERA
TR D 20 Befkrh 4 #E (20%) » S8 L
T B D S I3 RET &S o 1o, ARES
TP T o dE 20 Mk b Kk (25%) o5
S. anginosus Z3BEL 7o, ALY v PAB
T 20 Mefhkeh 13 Befk (65%) » o BEL 720
S. intermedius \$ERERRA TIXBEIR20k AT 6
Bk (30%) oL 7208, B 51358k
T&UD -t HEAREEOHEHNR FHIETIE

20 Brikdh 8 Keik (40%) &5 S. intermedius %
DEEL, AR v FNBR T 20 Bikd 1l
ik (55%) S48 L 72, S. constellatus 318
FERR A T35 20 ®efarh 2 Bk (10%) » o453
BEL/S, B SR NBETE R b o T, & /s,
AR EEORAB T I 20 Bkt 7 Bk
(35%) 7 5 S. constellatus %458 U 7253, ki
Ry M NBHE T 20 Befkoh 6 &k (30%) »
SnEEL T,

MEARKREETE BREERKAK~XTS
gordonii, S. anginosus, S. intermedius, S.
constellatus 3EWRHEFETH - 7 (Table 5),

3. DNA-DNANA 7Y FA4¥—va vitkb

HRoME
HEALZEMEIRRE CRIE TR 208 kD > 5
EBEOE bHRT >, A& 50 kMR L

5tz (Table 6),

DEEHDO S B A- 1 BROBKE % 100% &
L, B v ro—n%0& L TRIKIGDHE
ot l LOMEMEZFETSE, 8% Tl D
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Table 6. Identification by DNA-DNA hybridization.
(1) Isolated strains identified by biochemical tests.

Coated DNA*
Labeled DNA Identification
1 2 3 4 5 6 7 8 9 10 11

A—1* 88 48 47 42 21 17 14 19 20 18 100 S. sanguis
A-2 86 50 .51 43 23 18 15 21 20 18 100 ”

A—-3 84 49 50 40 22 16 17 21 20 18 100 ”

A—14 @ 52 57 46 25 18 16 20 23 15 100 ”

A—-5 85 49 48 42 20 14 13 16 20 18 100 ”

G—-1 43 91 45 39 24 14 15 36 35 19 100 S. gordonii
G—2 45 86 55 43 26 13 18 33 32 17 100 ”

G—3 40 83 39 36 22 11 13 29 30 14 100 ”

G—4 39 85 42 40 23 16 17 27 38 11 100 ”

G—5 46 89 45 40 27 18 16 35 34 17 100 ”

0—1 43 58 90 56 19 16 17 13 18 20 100 S. oralis
0—-2 40 55 88 53 21 15 16 15 19 18 100 ”

0—-3 38 54 87 54 23 18 15 17 21 22 100 ”

0—14 42 57 86 52 24 21 19 16 17 25 100 ”

0—5 45 59 84 53 16 13 12 10 15 14 100 ”

M-1 50 43 48 85 14 12 22 16 15 24 100 S. mitis
M-2 47 42 46 @ 13 10 21 14 13 21 100 ”

M-3 43 39 42 84 15 15 24 18 18 26 100 ”

M—4 43 40 43 84 14 16 23 17 17 25 100 ”

M-5 52 48 47 85 16 17 25 19 18 27 100 ”

V-1 30 34 32 33 98 21 20 20 19 18 100 S. salivarius
V-2 32 33 31 34 92 20 18 19 18 17 100 ”

V-3 29 31 30 31 88 22 23 25 21 22 100 ”

V-4 36 35 35 37 86 16 18 15 17 16 100 ”

V-5 35 35 36 37 91 24 22 25 22 19 100 ”

T-1 13 16 17 20 17 84 62 9 10 10 100 S. mutans
T-2 15 17 19 22 16 82 59 8 12 11 100 ”

T-3 14 15 17 23 19 83 61 10 13 12 100 ”

T—4 16 17 19 24 18 84 63 11 11 14 100 ”

T-5 19 18 19 25 16 86 65 8 9 10 100 ”

B—-1 17 20 22 20 15 60 86 8 8 9 100 S. sobrinus
B—2 19 22 21 19 14 57 83 9 10 11 100 ”

B—-3 18 21 23 22 16 59 84 12 11 10 100 ’”

B—4 20 23 24 22 17 62 85 14 12 11 100 ”

B—-5 18 23 21 23 17 59 85 9 10 g 100 ”

S—1 22 25 30 32 21 10 8 91 67 61 100 S. anginosus
S—2 19 23 29 30 20 11 9 90 64 60 100 ”

$—3 21 22 32 36 25 12 12 88 63 62 100 ”

S—+4 19 20 34 33 24 9 11 ﬁ 62 59 100 ”

S—5 23 22 31 32 24 12 10 99 62 60 100 ”

1-1 23 20 22 19 18 9 10 54 86 64 100 S. intermedius
1-2 24 21 20 18 17 8 9 52 87 67 100 ”

1-3 22 20 19 17 15 9 11 49 83 62 100 ”

1-4 21 19 18 16 15 11 12 54 @ 63 100 ”

I1-5 26 24 23 19 19 13 12 56 84 68 100 ”

C—1 17 14 15 11 13 13 11 61 69 91 100 S. constellatus
CcC—2 18 13 14 10 15 15 13 59 65 @ 100 ”

c—-3 19 12 16 12 16 17 14 63 67 90 100 ”

C—4 21 16 17 13 17 16 12 67 64 87 100 ”

C—5 23 22 21 12 14 17 15 63 65 8 100 ”

*1. S. sanguis(ATCC 10556"), 2. S. gordonii(ATCC 10558"), 3. S. oralis(ATCC 10557), 4. S. mitis(ATCC
9811), 5. S. salivarius(ATCC 7073%), 6. S. mutans(ATCC 251757), 7. S. sobrinus(ATCC 334787, 8. S.
anginosus(NCTC 107137), 9. S. intermedius(GAI 1157), 10. S. constellatus(ATCC 27823"), 11. Homologous
strain, labeled DNA.

* % Isolated strain identified biochemical tests.
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Table 7. Identification by DNA-DNA hybridization.
(II) Isolated strains non-identified by biochemical tests.

HRT, BA B8 &1 w AEH B

Coated DNA*

Labeled DNA Identification
1 2 3 4 5 6 7 8 9 10 11

N—1** 50 62 63 78 18 17 15 22 23 19 100 S. mitis

N-2 48 656 60 75 22 20 18 10 8 12 100 S. mitis
N—-3 77 50 53 55 26 30 40 16 19 17 100 S. sanguis
N—4 75 48 52 54 16 15 13 14 18 12 100 S. sanguis
N-5 63 61 60 79 15 20 13 17 9 7 100 S. mitis

N-6 73 62 59 53 32 30 28 24 17 16 100 S. sanguis
N—-7 50 76 51 62 35 40 32 22 19 18 100 S. gordonii
N-8 58 75 54 55 29 20 18 12 14 13 100 S. gordonii

*1. S. sanguis(ATCC 10556, 2. S. gordonii(ATCC 105587, 3. S. oralis(ATCC 10557), 4. S. mitis(ATCC
9811), 5. S. salivarius(ATCC 7073"), 6. S. mutans(ATCC 25175"), 7. S. sobrinus(ATCC 334787), 8. S.
anginosus (NCTC 107137), 9. S. intermedius(GAI 1157), 10. S. constellatus(ATCC 27823"), 11. Homologous

strain, labeled DNA.
%k %k

B S. sanguis ERIETE 1o, DBEKA— 1 »
5A—5131DS. sanguis ITAEE DS 83% B
5 88% %R L, S. sanguis L[EIETE o, [k
I fth o BERE O S BERR b AL ERIHERBRE TlEE
L7-Ef & DNA-DNA NS 7 ¥4 ¥ - 3
VI AEBORERRE LB LU IBEERL
foo RITHALFHIMERRE CREARTH - 1o
SHRICODWTDNADNANA T ) ¥4 ¥ —
v a YOFER (Table7) 24 5 &, [EEAFET
b -t SRR 73% » 5 19% 2R L,
S. sanguis 3 ¥R, S. mitis 3 ¥k, S. gordonii 2 ¥k
DEEH[EE T & 1,

% 3

E b OOENIIIE OMEESPEEL, £
O Th Ly HRERTFESEBEE T 5,
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Isolated strain non-identified biochemical tests.
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Z L TS. constellatus 73 30% & “S. milleri”
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