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AA AE FEES 74 A3 Fopol] &3t Wto] ddsiA By ot B AT JiyFog X 53 a4
Aw0l DEXEE X9 sHEolol| &&alaat X|olg-2E AJAT 2l Streptococcus mutans GS59}F Streptococcus sobrinus
6715, F3A XFAd BAHEE Actinobacillus actinomycetemcomitans Y49 t3t S adE ny &gz o2 AFs3c)
FEE 54, AT AL A 24 AAE B9 o 22 23E 48 & djith

1. JEA=9] A AT E(minimum inhibitory concentration; MIC)& S. mutans GS5= 05%, S. sobrinus 6715 1%,
A. actinomycetemcomitans YA€ 02%Z ZA = At}

2. YEXN =9 HAAHFE(minimum bactericidal concentration; MBC)= S. mutans GS5+ 05%, S. sobrinus 67155 2%,
A. actinomycetemcomitans Y4< 02%=Z =A%t}

3 FJEA=Y =Ed AFTTo] e A A4 AFA HEA=E HLPS AL, S mutans GS5T S, sobrinus
6715 ampicillin®] th3t 7Z+A0] 594 AA ZS7HsAT) S, sobrinus 67159 79 penicillin®} amoxicillinol] o 3t
AT JEX = g8 F94 A F71eFATE ¥ AL actinomycetemcomitans Y4+ amoxicillin®} cefotaxime©l]
ek Ado] ta FUbstR oy §9942 AT

ol Axtg W HEXE AfH= Xol-2F Y2l Streptococcus mutansSt  Streptococcus sobrinus, HA4 X
49 DA Actinobacillus actinomycetemcomitans®| Wt At &77F & Bt o g} o] & T A S =
ol Ao AT e, JEAEE XohpAFH AFHES 23 A S gis)] ofdela 54 5HE
dE 7ol e RAoE ALH.
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A7 Fdlle 2 vAE] EA8H, 21 F AARE, A& AR ofuet A&e) ot A8 &
Ags do7l= Hddo] £ A o] A % #E&= Tast
ob¢-2AS, AFEE 5o AES doA FF B A Tyt T Aol mopAHA 7 B
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MRS JEE AuFvb) weh AX, 314
FAge AE719 AR B et @

= 2
o FA712 ANDA HLA FEaA AN

o
uj ol v B
o A Astete H3dd AHaldes Aot
HT HA FE2EY &840l digh o]a)7t bofA
A7t EAstEHA AFEl digh o] 8xetS
FolAl mAsa ok 5EX) = (phytoncide)=
< 5571 FFAY dFst de FE2AU
(essential oil)2] 34 WFFES D3t} o]
AEES AE 7 g 74 T g2 A
00¢] ol @311 phenolics, terpenoid, alkaloid,
phenylpropane, acetogenin, steroid 52| 7]3}3&
2 FAHe] a2 g vgE T 9N 37
SZHY F5 ANE HEdte 9T 3= Je=w
A Jar, A= Wol7|F o2 A Y& o
#et #4948 Z A (allelpoathy)gtar +ct? of
&3t AEA FE2E HEAE B FhHe B
St v AE gi&] G ETE e AeE HiuE
9}]\5}'9,10,1],]2,13,13*&,13*13) @_%’ 5‘]‘)]'*?‘)3}%0]‘/]‘ ;-(]_zroé’
718} AR AAZe AT E Hgt AE FEE
olyf 9 gwads #Fs= Ao s o
FAHA o5 S ostAY s dAS=
X0 AMSE 4 Qe Al $HE EHE0] £4%
BoE 3 9ok Felsbliclidliels

B (Chamaecyparis obtusa)v JEI} Tk
SOl AAsaL Qe SRR Hlu&o] A
=AY aFoZ FV)de 553 &7 e gE
A=7F o AR JUuRe] fEXEE A,
A 5 s A E tig gzhgo] itk HY
JEX== 2% FAAMTR] Staphylococcus epide—
rmidis, 13 XM Vibrio parahaemolyticus,
Pseudomonas aeruginosa, Pseudomonas putida, &
28 ol Candida albicans, AH3E FFol<l
Aspergillus nidulas, Alternaria mali, Fusarium
oxysporum 59| FHaIH7} JE AoE dAn
AT Mg Bk MR Bo] FebA|d)
Al AAskaL 9lan, 7|4 B EX =7 AL T 5 o
AAl -2 AL FoA &8 ok HuE
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T 4o g
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FEXEE o] 8T 5 A= A

Fs/d& ERXlsl7] Hste, Aoh-215 Al
el Streptococcus  mutans®}  Streptococcus
sobrinus, A XFQ EolFoz AW M
1 Actinobacillus actinomycetemcomitans®l 254
NowH NEAEY FEEIE BREAL.
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Ao AM g FFZ S mutans GS5, S. sobrinus
6715, A. actinomycetemcomitans Y45 AH&3FTh
G Aol AREE HEX == HUNYF(Chamae-
cyparis obtusa Sieb. et Zucc)ol A F&3 HF2ZA
(F)SHA| eFol| A Q) 3ttt

S. mutans GS58} S. sobrinus 6715 brain heart
infusion (BHI;, Becton, Dickinson and Company,
Sparks, MD, USA) HAwA2} Micro agar
(DUCHEFA BIOCHEMIE, Netherlands)7} 7€
BHI 3t u) =]l 37°Cell A 8 7]2(85% Na, 10% COs,
5% Ho) o 2 Hjeksl At} A. actinomycetemcomitans
Y= 22 wj Al HF F 37C CO, Wi ¥71(80%
Ny 10% CO», 10% Hy)oll A u) %t et

3. EX=9 FLAHE
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Zh Aol ot FJEAE=Y HiY
(minimum inhibitory concentration; MIC)
7] 93l 4 AFEATE 24417 v
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(minimum bactericidal concentration; MBC)&
37] skl S S48 5, HdA g 2ol
HdE AAFF(ERE 0.1 JEA=E MICE T

e TR B2 FEE UM § 24N v GRS
o B EX =7 H7HE v Aol A w72 APd T
59 7 FE7} #U3A HEZS vortexZ 7 A
ZI8Etal YA 100 ps H3ske] QahsksA g 2 de
(pH 7.0)7} 900 1 ©71 1.5 m¢ microcentrifuge tube

2,

| 230 vortexsted 108 8435 =it 84
THS oAl 100 ub FHske] AxEA 2 A 47}
900 w¢ ©71 A 15 mé microcentrifuge tubeol] ¥l
vortexdhs 48 WHEEle] 10°~10 744 @3] 4
3kt BHI sHdu Aol 8459 100 wlE A statal
A FoxEld Az a2 kel A ol o
AeHA =3k & 7t Ao vz wet 24
A7 wjekstdnr. Fgo] 2007 A=E Yehd 3k
w2 & et Ag5E Al the, o] miAo] =Tyl
d dde] s AujFE FAkste] Fd dH 100 W
A5E At Ad5s 2345k dizT
vl AFEE 747t 9.9%E e JEX=9 Hx
52 MBC2 AAsAgBY

N

Moz yehd JA8inhibition zone)o] 7|7} 2
0~40 m =7} Hof #Fsla ZH6}7] olstes
FAA =& vg ARSI o, 9 E 8 m
273 9] paper discoll FAYA XS 20 w A3}t
7} paper disc & FYA FE7L AN AT A
¥ %, & amoxicillin 5 g, ampicillin 5 pg, cefotaxime
15 g, penicillin 5 g, tetracycline 15 pgo] ¥ =% 3

FEEE 239y A &do] H3tH paper
discE 50°C Bl F71oA Fadel =2 AZA A
M A

2 7t AIFFES
2477 B k3t 3 A BHI AAwiA & E33te] nfj <
The] FFEE 012 2HT o 100 WX =g
BHI A& JA8A 744 AALE g iz

o7 ARt

1. I EX|=2| MIC

Y EX 2} G v tst A5 BHI 2
of HZFatar v kgt P
3 JEA=Y FHaFHsE FEsAHTable
mutans GSHS] 7§ HEA =TT §IS
1244901 S EX o Hrylgko] W
£ a3t 05%7F A7 A0S
o S. mutans GS591 g+ 3=
AR = ATt

S. sobrinus 6715 S. mutans GSHHET T EX =
o thgt o] BA YErsth HEA =TT s o
FFEE 1.28601QaL FJER =7 05% °)4 71
of F3=7t AA "olA 01062 et FEX]
=7} 0.75% #H7FE% S sobrinus?] FFEE 2
zpolE Holx] ¢rtirt 1.0%7) 7= ofof 00302
HolH o). webA S. sobrinus 67150 3k W EX =
o] MICE 1.0%% ZA =AUk

HEXEZ H7letA] ok 2427 wiet A acti-
nomycetemcomitans Y4 ¢ 73§ S3 == 146303}
o JEXEE HA A7V E A actinomycete-
mcomitans Y49 &35 3A 745 0.05%Y
0.8260130t}. FEA =S H7MFS FS7HAI7IH AAHA
07 FRTI} Haste] HEA =T 02% HMEHAS
W &3 == 003BE YElY A actinomycetemco-
mitans Y49 t3 B EX =9 MICE 02%E 245
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Table 1. Changes in the growth of oral pathogens in
the presence of phytoncide

Table 2. Effect of phytoncide on viability of
Streptococcus mutans GSH

Phytoncide O. D.

Bacteria added(%) (600 nm)
S. mutans GS5 0 1.244
0.05 1.144
0.10 0.414
0.20 0.401
0.30 0.085
0.40 0.057
0.50 0.003
S. sobrinus 6715 0 1.286
0.50 0.106
0.75 0.089
1.0 0.030
A. actinomycetemcomitans Y4 0 1.463
0.050 0.826
0.075 0.463
0.10 0.187
0.20 0.035

The bacteria were grown in BHI in the presence of
phytoncide at different concentration for 24 h. Changes
in the bacterial growth by phytoncide were determined
by measuring the optical density (O. D.) of the bacterial
culture at 600mm. The result shown here is the
representative of several experiments unless otherwise
indicated.

2. T|EX[=9| MBC

g
AEAES] MBCE 2Astid. MEAEE H7tst
A a1 2417 wiekdE tiET S, mutans GS52] A
T4E 100 UF 414 x 1070]Qo ), EX =9} 3
A GRS = A7t 2A Fof JEXE MUt
Zo] 05%Y W Ad4E 100 woll BA BAE A9

48

Phytoncide(%) Number of viable cells (%)
0 4.14 x 10" (100.0)
0.10 873 x 10° (21.09)
025 112 x 10° (2.71)
0.50 75 (181 x 10°%)
0.75 0(0)

S. mutans was grown, adjusted the optical density to 0.1
at 600 nm, and incubated for 24 h anaerobically in the
presence of phytoncide at 0~0.75% (v/v). After the
incubation, 100 w0 of the cultured bacterial cells was
smeared on an agar plate. Number of the viable cells
(colony forming unit; CFU) in the 100-x{ bacterial cells
was counted after 48-h incubation. The results shown
here are the representative of several experiments
unless otherwise indicated.

Table 3. Effect of phytoncide on viability of
Streptococcus sobrinus 6715

Phytoncide(%) Number of viable cells (%)

0 2.36 x 107 (100.0)

1 290 x 106 (12.29)

2 945 (4.00 x 10-5)

3 31 (1.31 x 10-6)

4 0(0)
S. sobrinus was grown, adjusted the optical density to
0.1 at 600 nm, and incubated for 24 h anaerobically in the
presence of phytoncide at 0~4% (v/v). After the
incubation, 100 w0 of the cultured bacterial cells was

smeared on an agar plate. Number of the viable cells
(colony forming unit; CFU) in the 100-x{ bacterial cells
was counted after 48-h incubation.

3] APE(99.9% o)Atk wEbA S mutans
GS5ell tigk B =X =9 MBC= 05%2 A4t
HEAESY FEE =9 0.75% H7slE AES}=
Aol As glATH(Table 2).

YEAEE H7VetA] FaL 24413F w st =T
S. sobrinus 67159 749+ A7} 100 10F 2.36 x
10" o]tk S. sobrinuse BEX =] H7}eFo] MIC



Table 4. Effect of phytoncide on viability of A.
actinomycetemcomitans Y4

TUHATO| it HY TERSO| HRAS

Table 5. Effect of phytoncide on antibiotic
sensitivity of Streptococcus mutans GS5

Phytoncide(%) Number of viable cells (%) Antibiotics No phytoncide 0.3% phytoncide
0 819 x 10%(100.0) Amoxicillin (5 ¢g) 213 + 075 287 £ 0.38°
0.05 593 x 107(7.24) Ampicillin (5 g) 28.3 + 0.38 327 + 075
0.10 573 x 10°(7.00) Cefotaxime (15 pg)  29.3 £ 0.75 30.7 + 0.75
0.20 94 (1.15 x 107 Penicillin (5 pg) 26,7 = 0.75 253 + 075
0.50 5 (6.11 x 10 Tetracycline (15 pg) 247 £ 1.50 253 + 075
0.75 0(0) S. mutans GS5 was grown in the presence of 0.3%

A. actinomycetemcomitans was grown, adjusted the
optical density to 0.1 at 600 nm, and incubated in a 5%
CO2 incubator for 24 h in the presence of phytoncide at
0~0.75% (v/v). After the incubation, 100 u{ of the
cultured bacterial cells was smeared on an agar plate.
Number of the viable cells (colony forming unit; CFU) in
the 100-ul bacterial cells was counted after 48-h
incubation.

S8l 1%0]/do] = ojof 47t A A HAastTh
DEXE Hrlgo] 1%Y o AaFE 290 x 10° o]
A 2% o) AFFE 100 plol] M5HE Ao BT
AFE(99.9% ol/h)akd ek Wb S, sobrinus 671500
3 JEX =9 MBCE 2%Z 23540 JEX
T FEE EH 4%7HA] Hrlstd AEsE Al
UEA] e3ktH(Table 3).

YEXNEE HUFSHA 23 24A7F B g z2T
A. actinomycetemcomitans Y49 A= 100 w3
819 x 10° o1, MEA =9 H7}beko] 0.05%% uf
A7 593 x 1002 BEELS 724%AH MIC =
= 02%2 JEX =7t H7hEE Aot 24 2
Adted 100 G 9ol Bt Ao BF AR
(999% o3 Aoz YehdozH 02%S MBC &
T2 ARG JEAE] FEE w9 0.75%7HA]
H7retd AEshs Al YEhA E3kth(Table 4).

H

3. SN 2=y Hst

HNEAES FAsta Wjde AP FEFE WFes
stof disc SOz FAA A AR ABTE
T A" ZAA disce] JAY A7)E AEAEE
A7ekA @a wjgFd iz A9ETE AL
woll FAE S =279} HluFo R IEX=

phytoncide for 24 h and 100 ¢ of the cultured cells was
smeared on a BHI agar plate and then subjected to
antibiotic sensitivity test for 48 h using different
antibiotic discs. Diameter of the inhibition zone was
measured and compared with that of the inhibition zone
created on the plate of S. mutans GS5 that had been

incubated in the absence of phytoncide.
a; diameter of the inhibition zone (mm) * S. D.

7} AT FAA A WgE frEske A
#AZagth PJEX =7t A7 EOE S mutans GS5
+ amoxicillin, cefotaxime, penicillin, tetracyclinel|
g FeAdde A wsyh glddh a2y
ampicillin®] HsirE WZF S mutans GSHE AR
S (283 mm) 2} Bl St FEX =9} A w3t
S. mutans GS5= A 3 HAFAA <A e
A717F 327 mZ #94(P<0.0044) QA 718
(Table 5).

S. sobrinus 6715w FEAE7} H7MEAS
cefotaxime®} tetracycline®l] th3t ZHAlo<= A3}
ANk FEAE=EF HUESHA ¥ v ket izt S,
sobrinus®l] ™3 penicillin JAge] Z7]= 26.0 mn,
YEA=ZE H7pstal vidE S sobrinuss AHERS
e 287 mE FH0l e SUHE EAG
(P<0.017). Ampicillin® 7%, hZT S sobrinus
67155 AH8-3S W(38.0 mm)} ¥ shH I EX =9}
shA| vi k3t S, sobrinus 67156 A 774 AA}
ANx dAge] =717} 41.3 mE 24 (P<0.020)%)
A Z7kd ek 398 amoxicillindl 3k Aol =
H3P7E e AR Yyt JEXE7) gls u o
Age] =717} 337 mold et HEX =9} A Hl
SRS o FFE JAEY] A7]= 353 mE A
(P<0.025)°] = 5715 HAHTable 6).
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Table 6. Effect of phytoncide on antbiotic sensitivity
of Streptococcus sobrinus 6715

Antibiotics No phytoncide 0.75% phytoncide

Amoxicillin (5 xg) 33.7 + 0.38 353 + 0.38

Ampicillin (5 xg) 380 + 0.65 413 + 0.75
Cefotaxime (15 pg) 32.7 + 0.38 340 + 1.30
Penicillin (5 pg) 26.0 = 0.00 287 £ 075

Tetracycline (15 pg) 253 £ 0.75 270 + 065

Antibiotic sensitivity test was performed as described in
Table 5. Change in antibiotic sensitivity of the bacterium
was determined by measuring the inhibition zone created
by discs containing different antibiotics.

a;, diameter of the inhibition zone (mm) £ S. D.

Table 7. Effect of phytoncide on antibiotic sensitivity

of Actinobacillus actinomycetemcomitans
Y4
Antibiotics No phytoncide 0.15% phytoncide

Amoxicillin (5 ug) 240 + 1.30 257 + 1.00°
Ampicillin (5 xg) 2477 £ 075 26.0 + 0.65
Cefotaxime (15 pg) 267 = 1.50 283 + 0.99
Penicillin (5 pg) 247 + 0.75 250 + 1.73
Tetracycline (15 pg) 247 + 1.99 247 + 1.50

I+

Antibiotic sensitivity test was performed as described in
Table 5. Change in antibiotic sensitivity of the bacterium
was determined by measuring the inhibition zone created
by discs containing different antibiotics.

a; diameter of the inhibition zone (mm) £ S. D.

A. actinomycetemcomitans Y4= S. mutans‘} S.
sobrinus®t @8] HEX =TT HtE AT FAYA T
dell Wszh A9 Ik wb amoxicillind
cefotaximed] W3 AL tAh Z7AZ oW §-9]

g2 13U tH(Table 7).

T HAE 2EY2E Feu, olgd 2EHEE
AEH nAES Wellste 2o E YEhaL o]y
& AFS 2B wolr|Zolga s Ao w
28 Az} HSd Fa3 ATS A B o)9}
2ol 2lEo] etEdS st FHE ez
AN OE AEEdA A HHAE S8 dile As
org| 2 9} A| (allelopathy) 2k 3HohA g2 5kA] &
ol Fodsl= 3stEZ = allelochemicalss 7],
=% 59 HH o2 Hfr(essential oil)2] FE
s}t _/I: ATk A &0 22‘51-5,]01 9= ,r]HL/H
)2] &) AE allelochemic 7]3}8HES 9=
xNegtz stk DEXEe  FAHEL  terpene
(terpenoids)®] 3, 1 €9l phenolics, alkaloid, phenyl-
propane, acetogenin, steroid o] glo}. Y
W5 (Chamaecyparis obtusa)= Q&3 thvt
FolA AAsta gl SUUEI HuuRE&e] A
gAY uEo=® F7]d 553 77 e ° o]
F7l= HEAE o3 Aotk HMUHR] 7]
A gol BAHE £ A FJEXE terpene©]
ojtt, AMUF= JHRE AAELE Fo
9\ on, A F7, F5A, FIA Sl
EXEE A, AT 5
]/\ggoﬂ ot gt atgo] k. HY A EX
Zo ZAQ vAEZ = O FAAT ] Staphyl-
ococcus epidermidis, 18 X2 Vibrio para-
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haemolyticus, Pseudomonas aeruginosa, Pseudo-
30|92 Candida albicans, A}
Aspergillus nidulas, Alternaria mali,

monas putida, & 5%
}\1-’6'-] —'JJ‘O]
Fusarium oxysporum S| & &&x gt

Zo A1E B3 Hyud gHEadsE Euz A
YEANEE o] &3 tYgd AEEFEo] MLEH
ATk FAA ] g é% 7 W dste] Hat o
7h Qe Ao HAEZEE Aol x
T A F ol D2l °] €% & o wg- bt
$4 & Aoz AlsdEnh Ay Uiy FAAS
A Hop-2AF A=A AJdEo] st A
VEX o] gFavsS FEsg

Hyl YEANE=E HyRsla S nmutans$t S
sobrinus W FHS w G| A AAHU. o]E
ol sk PEX =9 MICE 22 05%9F 1% th
(Table 1). X|o}-$-2159] % Q1S mutans strepto-
cocciZA A S. mutanseFal B E G E ThFet A
3let7 stz fHZOo R o|AXE 2t AT

o]t} Mutans streptococci Fo|A AlEe] AW A



A FE Jetd+= =& S nmutanst S. sobrinus©]
oS mutans7t S, sobrinus BT -2 H Ao A]
Zo] Yepe? v AR A ME S mutans
Ho}t 938 S sobrinus7t =& A ABA
o] gitkx ®matw Yk webr Abge] x|ops-
2 Fag ARl o] F Aol ta) HEA=
7h g adrt dvke AL 17 Aot ¥ E
=0 et AL S sobrinusR Y= S, mutans
7bo=A JEgth 22 S mutans GS59F S
sobrinus 67155 A2 2 3}4 lavender, clove, tea
tree, peppermint, lemon A2 JHFadsE B3
AFNME S sobrinusB T S, mutans®] tal T
A Jebgtth? o] Aol Abge Aot Wl 9 E
=9 FgHans vustrle Aol gt o
A}, §9, Takarada 5" 96-well plateS AH&-
3l4 manuka, tea tree, eucalyptus, lavandula,
romarinus 32 FHAHE B AL AE3 S
sobrinus 67155 o4z #FsYY. 1 A
manuka F5 AL AFELS 1% o]49] l':L:_Oﬂ
A MIC7} 7”45] 7] ol AHARI Blae Bt
hy: 7 Aerc IR 73l

Agozn B JE
ZAst9 ). S mutansSt S.
Aw 9 EA o AbEE o MBC

= 7474 05, 2% % é@ﬂ?ﬂﬂ}(mble 2). MICY| 3%
A= Takarada S o]
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‘JrE}‘thr.
a4 FAAR AFEL Hadr)d F&53 AF
Z19] "7} of7|Eo] dHo| XopFAS 7HAE
A 5@7(}4 are] Aol A JFS vE 5 2
Fagoltt? g4 AFEEA F e A
T Aol gk o] oFgh th sy
A2 ot ol g AgL FUIY 1A T
actinomycetemcomitans?} ¥o] Jehe=
o] AU, Z& 1 AFHZ o] H F
. actinomycetemcomitans% B F9jol| A
A3t A Hol| =2 H&E EAjsta, 9E
73t F._/Ho]z]. /\(]J]/\]-(—‘)‘].:ﬂ_ /101:!1 A
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TR0l chet H TEX|=0 HTAR

ARE e} FA A7 FHAsHA Fdo]l ARl
AR R FHAY AFHl A actinomyce-
temcomitans7} Eo]Z o2 AH@EH o] e Aoz B
ATk B Aol q He EX=E A actinomy-
cetemcomitans®] &l S a7} = Ao BF
FR a1 MICS MBC= E5F 02%E S. mutans®t S.
sobrinus®] W3t FHaFH o}t =4 JelgtH(Table
1,2). 3= JJ—T%L,J@— FaaYs zty Q= gt
Aog a¥gA AdiRte 28dd Aol sy
ﬁﬂﬂ%%agieaﬁahﬁm aggA Al
7% 2= (outer membrane)ol| = GFA 7} 44
el Wl A Agdol7] Wil Bl Bl
AgA Aog AAAG® o|s} thEA FRATF

o] A= Aoh¢-AlE #H aFYY T e
71 AR X528 #d 2954 F714 Al

o] Ffroll tiall T5Ado] =2 ASE AFHI 3
E]_13 a,13-¢,24) 11—‘1114- 764 ‘4 go]_.ﬂ_ J,]_‘E_ %Loé/ﬂi}\éjl}
HAIgLe] "ﬂ‘?z‘o]ur Rl

2( 29,30)
W g ae) 2F EE

l
ot (4

o
i, 22 Afgts YAy
dE, F27)=0 EEJr‘jjr"ﬂ gt & Qe A
T u#afol & Aol

Takarada 5”79 AFJA manuka FHE S.
sobrinus 671591 W& MIC9 MBC7F z+zt 0.13,
0.25%, A. actinomycetemcomitans Y49 A=
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aureus® 7, tea tree A7t MELINE dod
T AHHOZE A Axyo|y Axdre &£AS
T AL ofHil MEHS Ao ZH AEut
AP WstE frEste MEES It T4
o AZFENEALE SASAA AAHoZ AT
2718l (autolysis) & o7tttk FE58FA Y A+
A5 0|4 fol= Fv|dS AW F e oE
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AX W ATPY 24, AZE WEE /59 71, Al
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&4E AS BEA
Ao HEX =7} Azl ¥sE 2 &
dolr 3 QYA 2= HEXE o3 A
A FHaHrt e F de AE A e
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1. Streptococcus mutans GS50l Hgt FEX=9] F
294 F = (minimum  inhibitory concentration;
MIC)= 05%, Streptococcus sobrinus®l &A=
1%, Actinobacillus actinomycetemcomitans®]
e 0.2% %

2. Streptococcus mutans GSHel t3t T EX=9] F
oAt 5 = (minimum  bactericidal concentration;
MBC)= 0.5%, Streptococcus sobrinus 6715 2%
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6715 ampicillin®l] tlek 24 0] F994 A =
7Vetd Tt Streptococcus sobrinus 67158 74-$-=
penicillin® amoxicillin®] th3t 7FrAE JEI =
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cillus actinomycetemcomitans Y4+ amoxicillin®}
cefotaxime®l] w3k ZeAdo] i Frketl ot
oL gisdth

ool ATz, Wul FEAS At Aol4AZ
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sobrinus, ¥ AFY YAFA  Actinobacillus
actinomycetemcomitans®| gk A a3} 1S ®
v ofe} o5 Fe] G AEAE Kol Ao
2=y

-0,
N
2
4z
g
oo
L
g
rr
12
2,
lo

L B85, e, A3, A9 TRuaagaE. A
£ 1996, ILEA}, p.24.

2. Loe H, Morrison E. Epidemiology of periodontal
disease. In Genco RJ, Goldman HM, Cohen DW
(Eds). Contemporary periodontics. St. Louis, 1990, C.
V. Mosby Company, pl06-112.

3. Samaranayake L.P. IS+ A &85 o, x]9J8ts ¢
& v AyEsh 23 g, 2004, o]H & Fzglo}

4. M4, ol %, s, B (Chanaecyparis obtusa) 73
9] 3, 34, 32ks 334 ] Soc Cosmet Scientists
Korea 2004;30(4):503-507.

5. 73y, &% F9F A B WA ol
A AR 1994;,49:177.

6. A3t o5, A . AT 9 AT FFAdel
e A g PatelyA|8hE] 2] 1993;13(2):71.

7. Whittaker R.H, Feeny P.P. Allelochemics, chemical
interactions between species. Science 1971;171:757.

s
&

oo
V)
o

8 Meller C.H. Allelopathy as a factor in ecological
process. Vegetatio 1969;18:348.

9. Gocho S. Antibacterial action of aroma compounds in
vapor state. Int. J. Antimicrob. Agents 1991;19(7):329.

10. Gocho S. The factors affectiong antibacterial action of
FDA vapor. Int. J. Antimicrob. Agents 1991;19:389.

11. Rudman P. The causes of natural durability in
timber(9), the antifungal activity of heartwood
extractives in wood substrate. Holzforschung
1962;16:74.

12. Rudman P. The causes of natural durability in
timber(11), some tests on fungi toxisity of wood
extractives and related compounds. Holzforschung
1963;17:54.

13. A3y, 5 F& 4% A5z 9 5x33
1994;22(1).

13-a. Takarada K, Kimizuka R, Takahashi N, Honma K,
Okuda K, Kato T. A comparison of the antibacterial
efficacies of essential oils against oral pathogens.
Oral Microbiol Immunol 2004;19:61-64.

13-b. Schoenknecht FD, Sabath LD, Thornsberry C.
Susceptibility tests: special tests. In Lennette EH,
Balows A, Hausler W] Jr, Shadomy HJ (Eds).
Manual of Clinical Microbiology. 4th, Washington DC,
1985, American Society for Microbiolgy pl000-1008.

13-c. Alviano WS, Mendonca-Filho RR, Alviano DS et al.
Antimicrobial activity of Croton cajucara Benth

)

linalool-rich essential oil on artificial biofilms and
planktonic microorganisms. Oral Microbiol Immunol
2005;20:101-105.

13-d. Cha JD, Jeong MR, Jeong SI et al Chemical
composition and antimicrobial activity of the essential
oils of Artemisia scoparia and A. capillaris. Planta
Med 2005;71:186-190.

13-e. Cha JD, Jeong MR, Choi HJ et al Chemical
composition and antimicrobial activity of the essential
oil of Artemisia lavandulaefolia Planta Med
2005;71:575-577.

13-f. Chung JY, Choo JH, Lee MH, Hwang JK.
Anticariogenic activity of macelignan isolated from
Mpyristica fragrans (nutmeg) against Streptococcus
mutans. Phytomedicine 2006;13:261-266.

14. Lovett JV, Ryuntyu MY Liu DL. Allelopathy Chemical
communication and plant defense. ] Chem Ecol
1989;15:1193-1202.

15. Patrick ZA. Allelopathy mechanism and their
exploitation for biological control. Anandian J Plant
Pathol 1986;8:225-228.

16. Wink M. Plant breeding, importance of plant

53



17

17

17

18

19

20

21

22

23

24.

25.

26

27

28.

247 A0jZ - oA - R - 2

Ofo
0x
=]

metabolites for protection against
and herbivores. Ther Appl Gen 1988;75:

secondary
pathogens
225-233.

Colds, Wesl dE . AN fe] Fgoan, Kor J
Appl Microbiol Biotechnol 2001;29:253-257.

-a. Schnaubelt K. Advanced aromatherapy. Vermont,
1995. Healing Arts Press, Rochester.

-b. Cowan MM. Plant products as antimcrobial agents.
Clin Microbiol Rev., 1999;12:564-582.

. Hamada S, Slade HD. Biology, immunology, and
cariogenicity of Streptococcus mutans. Microbiol. Rev
1980;44:331-384.

. Whiley RA, Beighton D, Current classification of the
oral streptococci. Oral Microbiol Immunol 1998;13:
195-216.

. Loesche W]. Role of Streptococcus mutans in human
dental decay. Microbiol Rev 1986;50:353-380.

. Carlsson P, Gandour IA, Olsson B, Rickardsson B,
Abbas K. High prevalence of mutans streptococci in
a population with extremely low prevalence of dental
caries. Oral Microbiol Immunol 1987;2:121-124.

. Fujiwara T, Sasada E, Mima N, Ooshima T. Caries
prevalence and salivary mutans streptococci in
0-2-year-old children of Japan. Community Dent
Oral Epidemiol 1991;19:151-154.

. Hirose H, Hirosi K, Isogai E, Miura H , Ueda I. Close

association between Streptococcus sobrinus in the

saliva of young children and smooth-surface caries
increment. Caries Rev 1993;27:292-297.

ATH, AAF, W2, olXE. FAVAAE o

essential oil®] dH & AIAPN=EF 200325

47-64.

Henderson B, Nair SP, Ward JM, Wilson M.

Molecular pathogenicity of the oral opportunistic

pathogen  Actinobacillus  actinomycetemcomitans.

Annu Rev Microbiol 2003;57:29-55.

. Inouye S, Takizawa T, Yamaguchi H. Antibacterial
activity of essential oils and their major constituents
against respiratory tract pathogens by gaseous
contact. J Antimicrob Chemother 2001;47:565-573.

. Smith-Palmer A, Stewart ], Fyfe L. Antimicrobial
properties of plant essential oils and essences against
five important food-borne pathogens. Lett Appl

Microbiol 1998;26:118-122.

Mann CM, Cox SD, Markham JL. The outer

membrane of Pseudomonas aeruginosa NCTC6749

contributes to its tolerance to the essential oil of

Melaleuca alternifolia (tea tree oil). Lett Appl

Microhiol 2000;30:294-297.

54

29.

30.

31.

32.

33.

3.

35.

36.

37.

38.

Harkenthal M, Reichling ], Geiss HK, Saller R.
Comparative study on the in vitro antibacterial
activity of Australian tea tree oil, cajut oil, niaouli oil,
manuka oil, kanuka oil, and eucalyptus oil. Pharmazie
1999;54:460-463.

Imai H, Osawa K, Yasuda H, Hamashima H, Arai T,
Sasatsu M. Inhibition by the essential oils of

peppermint and spearmint of the growth of
pathogenic ~ bacteria.  Microbios  2001;106(Suppl.
1):31-39.

May J, Chen CH, King A, Williams L, French GL.
Time-kill studies of tea tree oils on clinical isolates.
J Antimicrob Chemother 2000;45:639-643.

Cox SD, Mann CM, Markham JL et al. The mode of
antimicrobial action of the essential oil of Melaleuca
alternifolia (tea tree oil). J Appl Microbiol 2000;38:
170-175.

Carson CF, Mee BJ, Riley TV. Mechanism of action
of Melaleuca alternifolia  (tea tree) oil on
Staphylococcus aureus determined by time-kill, lysis,
leakage, and salt tolerance assay and electron
MICroscopy. Antimicrob Agents Chemother
2002;46:1914-1920.

Oussalah M, Caillet S, Lacroix M. Mechanism of
action of Spanish oregano, Chinese cinnamon, and
savory essential oils against cell membranes and
walls of FEscherichia coli O157H7 and Listeria

monocytogenes. ] Food Prot 2006;69:1046-1055.

Ayres H, Furr JR, Russell AD. A rapid method of
evaluating permeabilizing activity against
Pseudomonas aeruginosa. Lett Appl Microbiol

1993;17:149-151.

Ayres H, Furr JR, Russell AD. Effect of pemeabilizers
on antibiotic sensitivity of Pseudomonas aeruginosa.
Lett Appl Microbiol 1999;28:13-16.

Vaara M, Jaakkola J. Sodium hexametaphosphate
sensitizes Pseudomonas aeruginosa, several other
species of Pseudomonas, and Escherichia coli to
hydrophobic drugs. Antimicrob Agents Chemother
1989;33:1741-1747.

Nguefack ], Budde BB, Jakobsen M. Five essential
their
antibacterial activity and ability to permeabilize the
cytoplasmic membrane of Listeria innocua examined
by flow cytometry. Lett Appl Microbiol 2004;39:
395-400.

oils from aromatic plants of Cameroon:



3

o
BT
M

J

TLYAUR fE Y TEX=Q &

0
0t

- ABSTRACT -

Antibacterial Effect on Oral Pathogenic Bacteria of Phytoncide
from Chamaecyparis Obtusa

Soo-Kyung Kang, D.M.D.!, Mi-Kyoung Shin?, 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."?

Dept. of Oral Medicine, College of Dentistry, Kyung Hee University]
Institute of Oral biology, College of Dentistry, Kyung Hee University2

Plant extract has attracted considerable interest in oral disease therapy. The present study was performed to observe
the antibacterial effect on cariogenic Streptococcus mutans GS5 and Streptococcus sobrinus 6715, and periodontopathic
Actinobacillus actinomycetemcomitans Y4 of phytoncide from Chamaecyparis obtusa Sieb. et Zucc employing the
measurement of optical density, viable cell counts, and antibiotic sensitivity. The results were as follows:

1. Minimum inhibitory concentration of the phytoncide for S. mutans, S. sobrinus, and A. actinomycetemcomitans was
observed to be 0.5%, 1%, and 0.2%, respectively.

2. Minimum bactericidal concentration of the phytoncide for S. mutans, S. sobrinus, and A. actinomycetemcomitans was
determined to be 0.5%, 2%, and 0.2%, respectively.

3. The bacteria exposed to the phytoncide become more sensitive to antibiotics. The phytoncide enhanced significantly
antibacterial activity of ampicillin against S. mutans and S. sobrinus. It also increased significantly the activity of
penicillin and amoxicillin against S. sobrinus. In contrast, the phytoncide augmented the activity of amoxicillin and
cefotaxime against A. actinomycetemcomitans but the increase was not statistically significant.

The overall results indicate that phytoncide from Chamaecyparis obtusa Sieb. et Zucc used for this study has a strong
antibacterial activity against cariogenic and periodontopathic bacteria and that it also has permeabilizing effect on certain
antibiotics against these bacteria. Therefore, the phytoncide may be used as a candidate for prevention and therapeutic
agent against oral infectious disease including dental caries and periodontal disease.

Key words : Phytoncide, Antibacterial effect, Dental caries, Periodontal disease, Oral pathogenic bacteria
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