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Postantibiotic effect (PAE) is defined as the length of time
that bacterial growth is suppressed following brief exposure
to an antibiotic. In this study, the in vitro PAE, postantibiotic
sub-MIC effect (PA SME) and sub-MIC effect (SME) of
antibiotics on Treponema denticola ATCC 35405 were
investigated. The PAE of doxycycline and metronidazole
were 20.3 h and 25.0 h, respectively. The PA SMEs examined
by addition of 0.1, 0.2 and 0.3X MICs during the postanti-
biotic phase of the bacteria for metronidazole were longer
than those for doxycycline. In contrast, the SMEs for doxy-
cycline were longer than those for metronidazole. The PA
SME and SME values increased as the concentration of
antibiotics increased. The present study illustrates the
existence of PAE, PA-SME and SME for several antibiotics
against 7. denticola, thereby extending the pharmacodynamic
advantages of these antibiotics.
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centrationel] =Z% 7Ade] g AlFE oHA] sub-MIC
o] Aol =47 2 AYAlel] =5H Aol gle
Ttoll wlsl FAlell Fegk Al7ke] ol &Il pos-
tantibiotic sub-MIC effect (PA SME)°} &Alol] =%
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T7Hel A WA= AlrEe] Al gk PAE <

= ol o]Foix A ¢t Streptococcus gordonii®t
Streptococcus sanguisoll WHek amoxicillin®] PAE, PASME
7} Leeoll 95l U5 2w (Lee, 2000), Zoll= = o}
2 7Rl Fusobacterium nucleatun®™ Porphyromonas
gingivalis’} metronidazole?} tetracycline 5ol £35}o] PAE
2] PASMEZ ®eltka 23 itk (Hong and Lee, 2005).
Spirochetes= W13 FelE 7H2 P74 AR,
74l EANS= spirochetess Pl Treponema= #
FAZY] AT F shtE dEA 9low, vlxr]A ¢
Treponema pallidume "N 55 Lot T} o]
A St vE Aol wlste] =2 53] T pallidum
& wfefo]l A o} Aol ofirA] oy 2ol B2 A
o2 deA Qch(Paster et al., 2001). 53| 77 Treponema
= AT WiollX Porphyromonas gingivalis2t Tannerella
Jorsythiast 732 a7t SAF A AF2=e &
Ao Azt AFAZE doyle AR duix 9l
(Socransky et al., 1998).
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A T2 Ao PAEe] disted e A|ut Treponema
| Sk PAE= oFd 214 A %2 Aeich. & AT
ore AFAZe] A gol dubHoz ARGHE A
=94l amoxicillin, doxycycline, metronidazole, penicillin
2|3 tetracyclineoll &3t Treponema denticoladl odt
PAE, PASME, SMES ZAl513irh,

2
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2 AollA+= 7} spirochetes?] T denticola ATCC
35405% AE3kadch. At wioke 98k 0.2% thiamine
pyrophosphate, 10% sodium bicarbonate, 1% serum L
2|3 0.2% fatty acid’} Z71El NOS (new oral spirochete)
vl| ] (Haapasalo et al., 1991)5 A}&3}lom] Alfe] wj
ok 7|4 vllek7] (Bactron Anaerobic Chamber, Sheldon
Manufacturing Inc., Cornelius, Oregon, USA, 90% N,,
5% CO,, 5% H,)5 °]&3td

FAA &£ A FE=MIC)9 &3

Amoxicillin, doxycycline, metronidazole, penicillin =
2]aL tetracycline (Sigma Chemical Co.)2| ZAA|lF=
= A5 Hsted, A stock §H-> pore size”t
022 pm A Z o3gt & AREsioleh. HaqAl s =
MIC)= 2] AlgaE o]-83tmacro-dilution Ho 2
Asldet. & FIIAAITE vt 29 o] prereduce
A1Z1 NOS iAol AAIE H7bela 1/2 A4 345}
AFE 5x 10 cells/ml EA HE3ka 48417 F fako
2 Al Aol AAlEl HAAA FEE SA 5 7
Al 24 W9 0.002 pg/mbilA]l 1024 pg/ml ¢},

Postantibiotic phase®] % 3 Postantibiotic effect
(PAE)

PAE, PA SME®} SME®| =42 Lowdin 5(1991)%
Hong 59| " (2005) & o|-&slaict. 7H2te] At
o F4] wAlel4] 9lo] NOS uiA|Z ODg,,=0.1 =A|
delstar, 7] FAAE 10 x MIC §=2 #7135}
37 °CollA} 2A17F &t 714 At wlekrloll A wiekslad
ot dlzToze A7 §le NOS wiAlelA 22 =
7oz wieksisict. dAA Az & PBSE 33| A5}
of FAAE kA3 AAsIE. PAE S-S Slste] &
A A A Al FAA A=A e Alde Al
E NOS #lizlof] HEslar 714 Al woflel wiek
s A A|7E ZhH o g ARt wiokele] HElEE 660 nm
o4l A3t Al AR FAE 2E|a, A A
o] A% A=F AAlsle] PAEE ZASHA

PAE=T-C

= Al vlE] 228 AEE AT AREA
A2 wiRlol]l wiokalS o] Al AdARAlA]
= 7k 50%el =eshed] Al A7k, C
A AgslA] 2 Ao A=Al o &
kol 50%0l =ddle Alzkem Ao A #dl
o o] F A|7ke] zlo]2 AAFSISITE.
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Sub-MIC effect (SME), postantibiotic sub-MIC (PA
SME) ¢ &3

PA SMES 7ZA3}7] 9l8ke] 10 x MIC &A1= A A
23k A2 viek & PBSE 33] AlAsle] AUAIE <A
3 AAZ & 7H7ke] A7 0.1%, 0.2, 0.3x MIC &
=2 A7k A= wix|e] PAE SAubfollAlel Zlol
wjoksl] A7 3418 18] PA SMES 3431th. SME
= Al AR gle], 0.1x, 0.2x, 0.3x MIC Sx°
FAA EA] Blol] Al ke AF FAE a8 &
Aslgdem, PA SMESt SMEE oleie} 722 whfog
AlAkslod

PA SME =T,,-C

T FAAE 10x MICE X237 & dUAIE AlA s}
I ohA] 0.1x, 0.2x, 0.3x F=2 A7 A7k A 2$-
ulzlof] wiofels wie] Al A=A ) FH= B
9 50%el =dsledl Aele Al7tel™, Ce FAAIE A
2]qhA] 9k Aol AAAlelA el 3= 7l 50%
of Eedle AIzto® Alfe] A xad AZRE o] F
A|7ke] Aol & AlAlslodrt

SME=T,-C

T, & FAUAE sub-MIC &FAellnt X3t AlFA4 3
AlollA] 2 F4= Bl 50%] =dsledl A= A
Zrolm, C= AAIE A 2 Alite] AA=AlellA
2o T35 7] 50%l =dsle A7k g Aol A%
2 AZRE o] 7 A7) Aoz A4St

2 I

T. denticola ATCC 354052] macro-dilution el 2]3st
MICE Table Iof YERpNSITE. Amoxicillin?} metronidazole
of wigt MICE Aol AR&dh ofhE A Mot =9k
32, penicillinell ©gk MIC7} 718 Al =] gict. &4
A A & At Ae] A== 39 PAEE metroni-
dazoleo] 25417t A= Alf Aol A== a5 M
3L doxycycline> 203417 A== &35 B
(Table 2). MIC7} 713 SkE penicillin 10.54]7k2] &
5 ®low amoxicillin?} tetracycline 12417 Ax
o] &35 ¥k 7P & PAEE X8l metronidazole
3 doxycyclines S22 T denticolee| 3k PA SME
2} SMES =43l rH(Table 3). Metronidazoleol] <]3F
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Table 1. Minimal inhibitory concentration of antibiotics for 7. den-
ticola ATCC 35405 determined by macro-dilution method

Antibiotics MIC
Amoxicillin 0.0625"
Doxycycline 0.03125

Metronidazole 0.0625

Penicillin 0.0079
Tetracycline 0.03125

“ng/ml.

Table 2. PAE (hour) of antibiotics with T denticola ATCC 35405

Antibiotics PAE
Amoxicillin 12.0+£3.5°
Doxycycline 203+ 1.1
Metronidazole 25010
Penicillin 10.5+£0.7
Tetracycline 12.5+3.5

*Duration (h) of effect. Values are averages from three experi-
ments.

Table 3. PA SME and SME of metronidazole with 7. denticola
ATCC 35405

Doxycycline Metronidazole

PA SME

0.1X 24.8+04° 370+0

0.2X 26304 38.0+0

0.3X 26.5+0.7 415107

SME

0.1X 40£0 1.3£0

0.2X 148+1.8 28+0

0.3X 20.5+0.7 3.5+2.1

*Duration (h) of effect. Values are averages from three experi-
ments.

PA SME+ doxycyclineol ¢Jgk PA SME Rt} A 3%
Zzl9lom SME®] 7d-$oll= = 9%}, Metronidazole
# doxycycline =% PA SME7} SMEXc} Alfjzo g
Z 295 wglow, wixlo] 2kl A TEIt w5
4% PA SME % SME= ZA] #3=|9ic},

I =

2 dT-E Fold AFAR Yol Al F g HE &
A3 Q=T denticola®] JAe H3k PAE, PA SME
2|3 SMES #sE 4= Qlle}. Treponema= =71 A%+
%5 ajifel] PAES} PA SMEE 7+ 7oz oduix
U ohE FFHAREER] S, gordonii, S. sanguis, P gingivalis,
F nucleatum®l] v]asle]l A o] 7IPAES} PA SMES

oith (Hong and Lee, 2005; Lee, 2000).

o]”e] od7Eol ok FE3 =2 F= YA
(suprainhibitory antibiotic concentration)l] =%% 733
o] Sl& Alfe Al sub-MICS| A ] %*lziv‘—’—
o Yehts &3l PA SMEE Al k3
= AlFS tHA] sub-MICY Al :=ZA1ZS
el a9l SME b #4 o 24 dehde A
o2 ®W3E3 9Jrh(Odenholt et al, 1992). ¥ &17ol|A]
= doxycyclinei’%— metronidazole = ©} PA SME”’} SME
Ho & o] 24 3 =9len,) S gordonil S, sanguis
= dlake 2 3 amoxicillinel] gk o)A dFolMx= F
% =5 PA SME7} SMEXt} o] ZA Jepsith(Lee,
2000). th2 #71A TS o83t o el
AYASNT P gingivalis2t F nucleatum E-F PA SME
7} SMEXRT} Altf o g 4] Yepdtl (Hong and Lee,
2005). HE Aol oabd oA Tl PAAIE 237}
Sho] ALEele Aol AR Hekt obios Qe
v Xk ¥ sk ilD}(Gudmundsson et al.,, 1993). T+
AAEE o143 217l o

AL A 7R+ Platelet Mlcrobicidal Proteins (PMP)
o] penicillinel] ¢J3te] Fb5l PAEE o] S4 Al7lcha
H 335} Auk(Lee and Choe, 2004) 77 #7114 Algtel
A= YA Ejol 93 PAE TA =23} e A=
A7k Bag ol

ol EFo] AAIEo] chekeh Al Foll PAE*
she Ao® odEA dAnk FAA A F AlE T4
AT U AR 18 ob B YeiA oAl o
o}, dAslr|2e AT A Al 872 e
absled] AHels AI7E, AR ol &4kEl Alzot A
Ao slEsd e7EE AR Al W AR Al E
o] A4k, DNA 3Holle] od3F Go] gloz AA|=
3L Uoh(Li et al, 1997).
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