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LEX|E X2l & 7L W ZE S thermophilus| P. gingivalisoll CH8H E1}

Table 1. Number of surviving bacteria in saliva treated with 1% phytoncide

Incubation time with 1% phytoncide

Subjects = = =
0 min 15 min 30 min
1 49.0 (100) 37.0 (755) 380 (77.6)"
2 35.7 (100) 31.0 (86.8) 27.1 (75.9)
3 5920000.0 (100) 5260000.0 (88.9) 2960000.0 (50.0)
4 356000.0 (100) 95000.0 (9.8) 1000.0 (0.3)
5 372000.0 (100) 1000.0 (0.3) 1000.0 (0.3)
6 284.0 (100) 214.0(75.4) 173.0 (60.9)
7 296.0 (100) 44.0 (14.9) 20 (0.7)
8 22000.0 (100) 9000.0 (40.9) 4000.0 (18.2)
9 3700.0 (100 200.0 (5.4) 200.0 (56.4)
10 77.0 (100) 710 (92.2) 5.0 (6.5
11 87.0 (100) 81.0 (93.1) 91.0 (104.6)
12 16.1 (100) 74 (46.0) 36 (224)
13 15.0 (100) 5.0 (33.3) 1.0 6.7)
14 16200000.0 (100) 12040000.0 (74.3) 5760000.0 (35.6)
15 58.0 (100) 12.0 (20.7) 12.0 (20.7)
16 19.0 (100) 9.0 (47.4) 8.0 (42.1)
17 111.0 (100) 136.0 (122.5) 55.0 (49.5)
18 584.0 (100) 352.0 (60.3) 220.0 (37.7)
19 720.0 (100) 711.0 (98.8) 616.0 (85.6)
20 423.0 (100) 2170 (51.3) 9.0 (22.5)

*; number of viable bacterial cells (10°) in saliva after treatment with 1% phytoncide for 30 min (% relative to the

number of the cells at 0 min)

gingivalis®  Fgo] IAHA L= AF P
gingivalis QAT 2 HAEHTHTable 4). 282
I}, P. gingivalisel 93l JA == FEdFe sk
ST vk P gingivalisE At £ F
20070 & 14570 2 725% H AL, o5 JATEF
Ao AV3 P gingivalis E5=1F ATA1-283
W50 F &5 E5F AT

St M=o Wl P gingivalisE AEE &
o] zto]7} WA wH(Table 5 3x) & AldEolzt
T @Ak wel P gingivalis GATE 2o]E
Bk JEAE A Fof 714 o] AE3 A TE

N

e e ki

o7 AW S thermophilus, £3] I AA} #1,2,345,
6,9,12,13,16,18° 4 £&st & S thermophilus T3
© P. gingivalisE A3 H o5 A M £
g9 g AgEe FFE BF, e AY ZF P
gingivalisE A AeE Velgch v #8 1
AA A B2 F 509 S. thermophilus #5529 7
L= Ul IF9 P, gingivalisE A= A0 =2
et ol AN EYE & AdEY o
F5 BE5 P gingivalisel 3] dAEH7 Qe A
o= #FHNY 34, 3 A7 YoM FH S
thermophilus T A P. gingivalisE 2A|st=
7Y H&9 =1 g5 wet & AldEe] P
gingivalis QAT HIEE HI=g PSS BAT
(I AAF #10,11,14,19,20).
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phytoncide

3| - oA - HYS - 2FE
Table 2. Distribution in each subject of bacterial species isolated from the saliva treated with 1%
for 30 min
Subjects Bacterial species isolated No. of isolates(%)
1 Streptococcus thermophilus 10/10(100)
Streptococcus thermophilus 10/10(100)
Streptococcus thermophilus 10/10(100)
Streptococcus thermophilus 7/10(70)
Streptococcus sanguinis 2/10(20)
ND 1/10(10)
Streptococcus thermophilus 3/10(30)
Streptococcus sanguinis 3/10(30)
4/10(40)
4/10(40)
2/10(20)
1/10(10)
3/10(30)
10/10(100)
5/10(50)
2/10(20)
3/10(30)
4/10(40)
2/10(20)

2
3
4
ND
Streptococcus thermophilus
Streptococcus pneumoniae
Streptococcus sanguinis
2/10(20)
2/10(20)
6/10(60)
2/10(20)
2/10(20)
6/10(60)
2/10(10)
2/10(20)
5/10(50)
5/10(50)
4/10(40)
3/10(30)
3/10(30)
3/10(30)
2/10(20)
2/10(20)
3/10(30)
9/10(90)
1/10(10)
4/10(40)
3/10(30)
3/10(30)
9/10(90)
1/10(10)
4/10(40)
3/10(30)
1/10(10)

ND

6
ND
Streptococcus thermophilus
Streptococcus pneumoniae

ND
Streptococcus sanguinis
Streptococcus thermophilus
Streptococcus pneumoniae
ND
Streptococcus thermophilus
Streptococcus sanguinis
ND
Streptococcus thermophilus
Streptococcus sanguinis
ND
Streptococcus thermophilus
Streptococcus sanguinis

Streptococcus pneumoniae
Streptococcus thermophilus

Streptococcus sanguinis
Streptococcus thermophilus

10
11

12

13
14
Streptococcus sanguinis
Streptococcus pneumoniae
ND
Streptococcus thermophilus
Streptococcus sanguinis
Streptococcus thermophilus
Streptococcus sanguinis
Streptococcus pneumoniae
Streptococcus thermophilus

15
Streptococcus thermophilus

16
ND
Streptococcus sanguinis
Streptococcus pneumoniae

17

18
Streptococcus pneumoniae

ND
19
Streptococcus thermophilus
ND
Streptococcus pneumoniae
Streptococcus thermophilus
Streptococcus sanguinis

20
ND
“; Number of the bacterial species out of 10 isolates from the #1 subject (%)

ND; not determined.
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LEX|E X2l & 7L W ZE S thermophilus| P. gingivalisoll CH8H E1}

Table 3. Distribution of the bacterial species isolated
from the phytoncide-treated saliva

Bacterial species No. of bacteria(%)

Streptococcus thermophilus 106(53.0)
Streptococcus sanguinis 33(16.5)
Streptococcus pneumoniae 24(12.0)
ND 37(185)

200(100.0)

ND; not determined
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e A #do] AU, & 1 FHA Qo]
g F Utk A actinomycetemcomitanst 5 §-2
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© ZARES} FA A7 HAastHA Fdo] Abek
M2 mFo] g3 AFA A actino-
mycetemcomitans’} 501822 BHF = AL
= wolgt®

AP AFFL ARleA 718 Ridkst= 4
o=z ARl 70~80%7F A3t Jow ol
< z¥ske M Tas d3olg XFd #dst
o 744 3% A2 red complexgtal F21 o
71el= P. gingivalis, Tannerella forsythia 2
Treponema denticola?} EZETH Red complex=
ARE7] Aolle 2 YA @AIRE AT o] Fof] F

do i 1

=

=
A
—

)
>

29



Table 4. Inhibitory effect
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of bacterial isolates from the phytoncide-treated saliva on P. gingivalis strains

Subjects Bacterial species isolated No. of isolates inhibiting P. gingivalis (%)
1 Streptococcus thermophilus 10/10(100.0)"
2 Streptococcus thermophilus 10/10(100.0)
3 Streptococcus thermophilus 10/10(100.0)
4 Streptococcus thermophilus 7/7(100.0)

Streptococcus sanguinis 2/2(100.0)
ND 1/1(100.0)
5 Streptococcus thermophilus 3/3(100.0)
Streptococcus sanguinis 3/3(100.0)
ND 4/4(100.0)
6 Streptococcus thermophilus 4/4(100.0)
Streptococcus pneumoniae 2/2(100.0)
Streptococcus sanguinis 1/1(100.0)
ND 3/3(100.0)
7 ND 4/10(40.0)
8 Streptococcus thermophilus 1/5(20.0)
Streptococcus pneumoniae 0/2(0.0)
ND 0/3(0.0)
9 Streptococcus sanguinis 3/4(75.0)
Streptococcus thermophilus 2/2(100.0)
Streptococcus pneumoniae 2/2(100.0)
ND 0/2(0.0)
10 Streptococcus thermophilus 2/6(33.4)
Streptococcus sanguinis 0/2(0.0)
ND 1/2(50.0)
11 Streptococcus thermophilus 3/6(50.0)
Streptococcus sanguinis 0/2(0.0)
ND 1/2(50.0)
12 Streptococcus thermophilus 5/5(100.0)
Streptococcus sanguinis 5/5(100.0)
13 Streptococcus pneumoniae 3/4(75.0)
Streptococcus thermophilus 3/3(100.0)
Streptococcus sanguinis 3/3(100.0)
14 Streptococcus thermophilus 2/3(66.7)
Streptococcus sanguinis 1/2(50.0)
Streptococcus pneumoniae 0/2(0.0)
ND 0/3(0.0)
15 Streptococcus thermophilus 8/9(83.9)
Streptococcus sanguinis 1/1(100.0)
16 Streptococcus thermophilus 4/4(100.0)
Streptococcus sanguinis 3/3(100.0)
Streptococcus pneumoniae 2/3(66.7)
17 Streptococcus thermophilus 9/9(100.0)
ND 0/1(0.0)
18 Streptococcus thermophilus 4/4(100.0)
Streptococcus sanguinis 2/3(66.7)
Streptococcus pneumoniae 1/1(100.0)
ND 2/2(100.0)
19 Streptococcus pneumoniae 1/4(25.0)
Streptococcus thermophilus 2/3(66.7)
ND 1/3(33.3)
20 Streptococcus pneumoniae 1/4(25.0)
Streptococcus thermophilus 2/3(66.7)
Streptococcus sanguinis 1/2(50.0)
ND 0/1(0.0)

* All the bacteria (10 out of 10; 100%) isolated from #1 subject were shown to inhibit the growth of P. gingivalis strains.
Note that P. gingivalis strains A7A1-28 and W50 were used for the experiment. The isolates that inhibited the one also

inhibited the other P. gingivalis strain.
ND; not determined.

30



T EX= M2| & 72 W RE S thermophilus| P. gingivalisOfl tist 1}

Table 5. Comparison of bacterial sSpecies isolated
from the phytoncide-treated saliva for P

gingivalis-inhibiting activity

No. of isolates inhibiting

Bacterial species P. gingivalis (%)

Streptococcus thermophilus 91/106(85.8)
Streptococcus sanguinis 25/33(75.8)
Streptococcus pneumoniae 12/24(50.0)
ND 17/37(45.9)

145/200(72.5)

ND; not determined
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- ABSTRACT -

The Effect of S. thermophilus 1solated from Saliva Treated with
Phytoncide on P. gingivalis

Sung-Hee Jung D.M.D.M.S.D."® Q-Schick Auh, D.M.D.M.S.D.,Ph.D.",
Yang-Hyun Chun, D.M.D.,M.S.D.,Ph.D., Jung-Pyo Hong, D.M.D.,M.S.D.,Ph.D."?

Department of Oral Medicine, School of Dentistry, Kyung Hee Universityl
Department of Dental Hygiene, Shin Gu College2
Institute of Oral biology, School of Dentistry, Kyung Hee University‘?

The antibacterial effect of phytoncide on Porphyromonas gingivalis, which is the main causative agent of periodontal
disease and halitosis, has been reported. However, little is known about its effect on normal oral microflora. The present
study was performed to observe the effect of phytoncide on oral normal microflora and the inhibitory effect of surviving
resident oral bacteria on P. gingivalis. In this study, saliva from each of 20 healthy subjects was treated with 1%
phytoncide from Japanese Hinoki (Chamaecyparis obtusa Sieb. et Zucc.). Surviving salivary bacteria were isolated on
blood agar plates and identified by 16S rDNA sequencing. In order to select inhibitory isolates against P. gingivalis, the
isolates from the phytoncide-treated saliva were cultured with P. gingivalis. The results were as follows:

1. In general, the number of bacteria in saliva from periodontally healthy subjects was decreased when the saliva was
treated with 196 phytoncide.

2. The majority of the salivary bacteria surviving the treatment of phytoncide were S. thermophilus (53%).

3. Most of the surviving salivary bacteria (72.5%) inhibit the growth of P. gingivalis A7TA1-28 and P. gingivalis W83
on blood agar plates.

4. Among the surviving S. thermophilus, 85.8% of them were observed to inhibit P. gingivalis strains and 75.8% of the
surviving S. sanguinis were inhibitory.

Taken together, oral resident bacteria surviving phytoncide, which has been shown to inhibit P. gingivalis, may exert
an additional inhibitory activity against the periodontopathic bacterium. Therefore, phytoncide can be used for preventing

and ceasing the progress of periodontal disease and halitosis, and thus is expect to promote oral health.

Key words: Phytoncide, 16S rDNA sequencing, P. gingivalis, S. thermophilus
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