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ANTIMICROBIAL SUSCEPTIBILITY IN STREPTOCOCCI SPP. BACTERIA
ISOLATED FROM OSTEOMYELITIS OF THE JAWS

Suk-Kyun Lim, Su-Gwan Kim, Mi-Kwang Kim*, Joong-Ki Kook*
Dept. of Oral & Maxillofacial Surgery, Dept. Oral Biochemistry*,
College of Dentistry, Oral Biology Research Institute, Chosun University

Previously, strains of Streptococci genera were isolated from osteomyelitis caused by the post-infection after extraction. In present
study, to test the sensitivity of the Streptococci strains against seven antibiotics, penicillin G, amoxicillin, tetracycline, ciprofloxacin,
cefuroxime, erythromycin, clindamycin, and vancomycin, minimum inhibitory concentration (MIC) was performed using broth dilution
assay. Our data showed that the value of MIC of the Streptococci against antibiotics were different among the strains. In addition, the
degree of resistance to antibiotics of Streptococci strains was mainly depended on the origin of isolation. Our results suggest that the
development of the rapid and accurate method to detect the antibiotics-resistant bacteria is need to prevent the misuse or abuse of

antibiotics and outbreak of antibiotics-resistant bacteria.
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165 == 23S RNA G4 A} g7 ge =
E50] olo] A Rl oA 7+
Jo] =t} £3], 16S rRNA &A= 23S
1Mol &7 w2l B Al Fol vd
o] & A F46 7H Bol A
T Al7+9] 165 rRNA £ 2} 814k 7]
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T+ F AN AT 457 AEH A,
(710.2%)7F A7t ol ST F 24X
Aol M A5 E AT, WAl A 2] &2l
g S0l LA EA obA AL A 4 3t
Foll A5 oFH Atk 2Fae] A5 A2 A=
Akt Adg AJapz 2 o) 2 A7F 2 5ol ot shAI T,
o]59 A5 el Aol ol A dukal ng=HA R A
Al WA AARE AR xetgl7] wEel 2ukE
N2 ARSSEA] 23t A2 2 g o 18 o

2 AFodA s A 529 AFelA TR oo
& RN A2 ANYTE SOl Sae 2
A3 A (penicillin G, amoxicillin, tetracycline, ciprofloxacin, cefuroxime,
erythromycin, clindamycin 2 vancomycin)ol] tj & A #55 &
ofho} 5 FALG otaEsd WAR A S 27] §
AA Aol gk 71222 AR E A7) fste] Al sisitt o]
st tEe], d 529 A7 2H F FEolA s 4ol H
A FRAL FHHUY AN FTEES 165 RNA F2 74 34t
A7 LAAH R A = M EA S8t g

ox

°§1~nl~l

— A oy <t

Ly 2

l'OrO)'

rlr;&ng

Olﬂ:imﬁ,
X o 9 1o 4N oM o

odt
o
2
i
2

L
S

2 59 A3 Aol M 29 o) x| ool A G = E
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(Table 1). o]& AHAT 752 5% sheep blood(KOMED CO.,
LTD, Seoul, Korea)7} 3 7}% Brain Heart Infusion(BHI; Difco
Laboratory, Detroit, MI, US.A) - ulj A| o] =23}, 2}21e] Al
ol Wi Fe =[] T, 10% CO7t 71 e, 3 &717d Hl
(5% CO, 85% Nz, 10% Ho)Joll A 1-2L FoF Al vl %S A A 51
ok A o] s PA T A2 W FolE o] &3] 5 nl 9]
BHI Al 2] o] HFskef 19 FoF vl F3t th, the Aol AL
etk
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2. M X|= DNAS| ==

Al g 1 nl £ 10000x go] A H & ol&ato] Alde 5
8351, o] G-spin® Genomic DNA Extraction Kit(iNtRON Corp.,
Seoul, Korea) 5 ©]-§-sto] AlZ=3|ALe] A Alel| utel 2] DNAS
o1& ZhepalA AWatAd v 2ok Alds
g3} o}2 50 i ] Pre-incubation solutions} 3 4l 2] lysozyme solu-
tiong W 2 E9ek thy 37Cel| A 1A17F F3F v et sl o
716 250 ul ©] G-buffer solution& ¥ & £33t Th-S 65C ol Al
158 7F Wh-A)7) 3, 250 4 9] Binding solutiong 23 # £33
t}2 vortexings} it o] 2 3k cell lysatesE G-spin™ columnol] ¥
2 13,000 rpmol| A} 187+ AAEF 83t} Columnel] 500 4 2
washing buffer AZ- ¥ 37 ThA] 127+ 4l 2] sk Atk o 711 500
9] washing buffer BE 23 thA] 1&27F Y4 &5, G-spin™
columnS- A 2 - eppendorf tubeol] ¥ 37 100 4l 2] elution bufferS:
W 1R 7 AL ¥R S thE 12,000 X gol| A 18- 7F A4 225}

Atk

2283

3. SEEAAMESE 0|28t 165 rRNA FHAL| SF

165 IRNAZ =Z.& 4= 9l universal PCR primer(27F; 5 -AGA
GTT TGA TCJA/C] TGG CTC AG-3', 1492R; 5 -TAC GG|C/T] TAC
CTT GTT ACG ACT T-3' )<} AccuPower® Premix(Bioneer Corp.,
Seoul, Korea)E o] 43}, PTC-200(MJ Research Inc., Watertown,
MA, US.A) PCR machineS ©]-&3}o] 16S rRNA FAAE Z=Z3}
itk olw PCRO] 72 tha-3h 294th 20 wl ¢] PCR E-8-9
o] F=Z, 20 pmole®] 2] forward 2 reverse primer} 100 pg<]
Al genomic DNAS 23 HUCo| A 287F 7] HAS AA 8
Th2 94Coll A 187+ ¥ A, 55C ol A 17} annealing, 72°C ol A 1
7} extensions}= #4742 303] WHE-3le] SE ¢k thy ppA| O
2 72C oA 1057} extensiondt i th HE W82 2 14 15%
agarose gelol A A7) 5-S AAsle] 1 ZE GRS sels ),

4. ZZ=| 165 (RNA SHXle| 22Y 2 ZalAnlE F&

Qo A} ZZ 3} 165 IRNA A 2}2 pEZ-T easy vector(RNA Corp.,
Seoul, Korea)o] 1%:3]Ake] A Aol nek 44 22dahsnt. o]
o 4 FAA7E Bol7t B4 2L 57)E Hate] o] S5
9] LB brothell A wjok3t t}g, £ alkaline lysistg9 o &
AccuPrep™ Plasmid Extraction Kit(Bioneer Corp., Seoul, Korea) S ©]
ot Ax3|AL AAHE FZ3kh ol & 7HeFs] AR al
W, Al kel 1 onlE 3027 941E2(12000% )3, Hojxl
Al @ol2]E 250 4l 2] Resuspension buffers 7}3fe] 2+ & EFsl
%, 250 i Lysis bufferg 3 71ste] AA3] & sk th, 350 ul
9] Neutralization buffer2 2 7}3t A & 4L B0 QLo 587+
WA ST o] A 102 7F A2 (12,000X g)ate] A ol &
binding column tubed] 7137, 1 ¥7F ¢4 £2](12,000 X )5} A Tt



Table 1. Bacterial strains used in this study

SOl 22IE| SYNTRE +F SUHO| (2t B7Y T

Strains Species name (new?) Species name (old®) Isolation
ChDC* B182 Streptococcus mitis Streptococcus spp. #36
ChDC B183 S. mitis S. mitis #36
ChDC B186 S. mitis Streptococcus spp or S. mitis #36
ChDC B188 S. mitis N #36
ChDC B227 S. mitis Streptococcus spp. #36
ChDC B229 S. mitis Streptococcus spp., S. mitis or S. oralis #36
ChDC B231 S. mitis #36
ChDC B239 S. mitis Streptococcus spp or S. mitis #36
ChDC B219 S. sanguinis S. sanguinis #36
ChDC B185 S. parasanguis S. parasanguis #36
ChDC B195 S. parasangulis S. parasangulis #36
ChDC B212 S. parasanguis NI #36
ChDC B213 S. parasanguis NI #36
ChDC B215 S. parasanguis S. parasanguis #36
ChDC B217 S. parasanguis S. parasanguis #36
ChDC B184 S. salivarius S. salivarius #36
ChDC B181 S. anginosus S. anginosus #36
ChDC B232 S. anginosus S. anginosus #36
ChDC B180 S. gordonii S. gordonii or S. mitis #36
ChDC B211 S. gordonii NI #36
ChDC B216 S. gordonii S. gordonii or S. mitis #36
ChDC B241 S. gordonii S. gordonii or S. mitis #36
ChDC B237 S. constellatus NI #36
ChDC B19%4 Streptococcus spp. Streptococcus spp. #36
ChDC B19% Streptococcus spp. Streptococcus spp. #36
ChDC B218 Streptococcus spp. Streptococcus spp. #36
ChDC B317 S. mitis Streptococcus spp #13
ChDC B340 Streptococcus spp. NI #13
ChDC B315 Streptococcus spp. Streptococcus spp. #13
ChDC B338 Streptococcus spp. S. oralis or S. mitis #13
ChDC B402 Streptococcus spp. S. oralis or S. mitis #13

¢ Reidentified in this study

® |dentified in the previous study

¢ Department of Oral Biochemistry, College of Dentistry, Chosun University
¢ Not identified in the previous study
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o] 2] 27, binding column tube)] 80% ol &2 700 4 2
2 & 1E7F Y41 E2](12,000 % )3} 34 ek Binding column tubeoi]
o w9 e A A7) Sl S Wy, o
A 30%7F YA E-2](12,000x g) 5+41th. Binding columng: A 2 -8
eppendorf tubeZ %717, 047] o] 100 4l 2] Elution bufferE ¥ 1

7+ QA2 (12,000 X g)3Fo] of el &
s209971 49 AAo) A3l

h RS =

-10C ol 4] K.2a}o

5. METINY ZEH 8 s ARe] A 2

2o X JiL—m

HAA7IME AA L vo] U obatel] o] =]kl A et
oluj AMEE = xalo]w= ChDC-F(5 -AAT ACg ACT CAC TAT
Agg gCg AA-3'), ChDCR(5 -CCT CAC TAA Agg gAA CAA AAg C-
3'), Seq-F1(5 -CCT ACg ggA ggC AgC Ag-3') 2 Seqg-R2(5 -gAC
TAC CAg ggT ATC TAA TCC-3')E ol &3atgion, 1 Ag:
SeqMan 3 = 713 (Version 5.00; DNASTAR, Inc., Madison, WI, USA)
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g ol gt BAaTh A 249 9
GenBank S-¢] o] E] Wo]| A& o] &3l AEA
A3k 98% o HEd e Hole Mgt 22 Fol
stk
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6. M Zd Mg

H 218 o] A+ penicillin G, amoxicillin, tetracycline, ciprofloxacin,
cefuroxime, erythromycin, clindamycin 2 vancomycin = % 87§ ¢
A S R TIrkAKSigma, St. Louis, MO, USA)oll A -9 81o] A}-&
Stk o2 A ek HAaA w5 (minimal inhibitory
concentration; MIC)+= Murry <} Jorgensen®2] HbH ol whe} o A uj
A MY o7 ZAsA T o) & 7HeFe] Aetd, 247+ A

Table 2. Interpretive standards for dilution susceptibility
testing”

Antibiotics MIC (ue/ nl)
Susceptible Intermediate Resistant

Penicillin G <012 0.25:2 >4
Ampicillin <012 0.25-2 >4
Tetracycline <4 8 >16
Ciprofloxacin <1 2 >4
Cefuroxime axetil <4 816 >32
Erythromycin <05 14 >8
Clindamycin <05 12 >4
Vancomycin <8 >16

A %7} 64,32 16,8, 4,2,1,05 0250 yg/n ¥ HJE2 24
H 01 m e AR, 450 nme] s}l o 3 T-L 5 (A450) 7}
0052 AQaHA WerE Al rel e 27k 01 nld PEHT,
ol 5 Ztzte] Alqtol HA e 3% A 48X Mg
enzyme-linked immunosorbent assay(ELISA)E- ©]-& 3} 450 nmol]
A FHEE AT A SN Al S AR wiA €]

T B E EA G Al g ez sl o] of 3
e 22t Al 350 U e Table 3s 71502
£ 243t

(@)
:‘.é
>
-
ET
10
el
f
2

71 529 Aol A X ool BASH ZFH W &
B AT AT T ASAJA AW A B
A 5= 25 759 11 3 16SRNA S 21 9 34t
Al A9 gk 6 #52] 165 IRNA 25 A =] 3
AR st githTable 1). 71 A3} F ol M 4] HA 44 9
3 = ChDC B182, ChDC B183, ChDC B227, ChDC B229, ChDC
B239, % ChDC B317 3+ S. mitisZ, ChDC B180, ChDC B216, ¥
ChDC B241 #5+ S. gordoniiZ A = ]th At 6 45
(ChDC B194, ChDC B196, ChDC B218, ChDC B315, ChDC B338, %
ChDC B402)+= ]3] 16S IRNA 54z} At 7| A A H O 2
T 5% TR 4T 7 glth(Table 2). ¥ AFoxe A=

Table 3. Minimal inhibitory concentration of several antibiotics for Streptococci species isolated from osteomyelitis

Antibiotics Concentration (ug/ml)
Strains PEN: AMX? TET CIpt CMmxe ERY® CLI VAN

S. mitis ChDC* B182 1 2 2 2 2 025 0.25 8
S. mitis ChDC B186 05 05 32 2 05 0.25 0.25 4
S. mitis ChDC B229 0.25 0.25 8 8 1 0.25 0.25 4
S. mitis ChDC B239 0.25 0.25 8 4 0.25 0.25 0.25 8
S. mitis ChDC B227 0.25 0.25 025 4 1 025 0.25 4
S. mitis ChDC B183 2 4 05 2 1 0.25 0.25 8
S. mitis ChDC B188 1 1 0.25 2 2 0.25 0.25 8
S. mitis ChDC B231 1 05 025 2 2 0.25 0.25 8
S. parasanguinis ChDC B185 2 16 64 2 1 0.25 0.25 8
S. parasanguinis ChDC B212 1 4 64 4 1 0.25 0.25 8
S. parasanguinis ChDC B213 1 4 64 4 2 0.25 0.25 8
S. parasanguinis ChDC B215 1 2 16 4 1 0.25 0.25 8
S. parasanguinis ChDC B195 1 2 8 4 1 0.25 0.25 8
S. parasanguinis ChDC B217 05 0.25 1 8 4 0.25 0.25 16
S. sanguinis ChDC B219 0.25 05 05 2 05 025 0.25 16

*Department of Oral Biochemistry, College of Dentistry, Chosun University

*Penicillin G 2Amoxicillin *Tetracycline ‘Ciprofloxacin sCefuroxime SErythromycin 'Clindamycin ®Vancomycin
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Table 3. (Continued)

SOl 22IE| SYNTRE +F SUHO| (2t B7Y T

Antibiotics Concentration (ug/ ml)
Strains PEN* AMX? TET®? CIP* CMX® ERY® CLI VAN®
S. salivarius ChDC B184 1 1 64 8 05 64< 32 8
S. anginosus ChDC B181 1 2 1 2 05 0.25 0.25 8
S. anginosus ChDC B232 0.25 0.25 1 2 05 0.25 0.25 8
S. gordonii ChDC B180 0.25 05 32 2 0.25 0.25 0.25 8
S. gordonii ChDC B211 05 05 16 8 025 025 0.25 16
S. gordonii ChDC B216 0.25 0.25 32 4 0.25 0.25 0.25 16
S. gordonii ChDC B241 0.25 05 16 16 2 0.25 0.25 16
S. constellatus ChDC B237 0.25 025 1 05 0.25 0.25 16
Streptococcus sp. ChDC B194 05 2 1 16 1 0.25 0.25 8
Streptococcus sp. ChDC B196 0.25 0.25 64 4 05 0.25 0.25 8
Streptococcus sp. ChDC B218 0.25 0.25 64< 4 0.25 0.25 0.25 8
S. mitis ChDC B317 16 8 32 4 64 4 16 4
Streptococcus sp. ChDC B315 1 1 64 2 05 16 32 8
Streptococcus sp. ChDC B340 4 8 64< 4 8 1 64 8
Streptococcus sp. ChDC B338 16 32 64 3?2 3?2 64< 64 8
Streptococcus sp. ChDC B402 16 32 64 32 32 64< 64 8
*Department of Oral Biochemistry, College of Dentistry, Chosun University
*Penicillin G 2Amoxicillin *Tetracycline ‘Ciprofloxacin sCefuroxime SErythromycin 'Clindamycin ®Vancomycin
o] 6 #FE F7IE el 4T A 1 4759 S mitis, 2 759 V. &2t 3 ot
S. parasanguinis, 1 ++5=2] S. gordonii, 1 7= 2] S. constellatus 2! o}
4 2 £FA Bl A4 Y& 1FFY AYATEES AT A 7 599 AT Aol WA ool WA FH oFT 2
ek 9 2N 22 $AT AALTE $F A WA #
FE A 23, St mE 5 A WA 1 F B A=
2. 7% UHoll Chet F AYEAHSE FF o] Apol7h B2 A0 2 Ut S, #130l WA o] ¢ W
A5 gk SRl M Fe F8E AT S0l #369] A9}
A S5 ATl A #36 LA ehe] ZEPNA A& AT of B e WAE Zte Sl 22 F4E AT
£ 5% cefuroximeo] 7HeA1S H.917, penicillinz} amoxi- TERY B E7 9| stlA o s WAS H S tHTable 3). 3}
cillinel = 4T 7144 S H S th(Table 2 & 3). T3, S, salivar- Aok #369] whx] o] AT F4Y WA e AYATLHO
ius ChDC B184 55 A 9|5l = EF erythromycinz} clin- U ZEARE] 9ol FFY gAY & 4 9lE vancomycin
damycinell &= 744224 S B 9 th(Table 3). S. sanguinis ChDC B219, o ek WAS Hol= 6 #7127 = 3l th(Table 3). o] 213t 7§
S. parasanguinis ChDC B217, S. gordonii ChDC B216, ChDC B241, o17ke] Al WA B oF Zole] dol = dbr) A
S. constellatus ChDC B237, & Streptococcus gordonii ChDC B211 5 S F8olg AzZtEH, gurd o 2 Ay A UASAR

6 -5~ vancomycinol] tf &+ # &4 & 73 th(Table 3).
#13 WX ko] P B2 A FTFHES #36 A o
& 22 AN A FFERD £ 04%011 AR o
| A et 2 x4 AAFTE e 2
(Table 3). &3], ChDC B338=} ChDC B402 +5+&-< vancomycin-<
A Qg 7742 FAA O dste] WS 23 lAh(Table 3).
ChDC B315 ¢+5=%to] cefuroximeo] s A 744 S HA Y,
penicillin, amoxicillin>} ciprofloxacinell 4 =9 7ZHEAS HAH
(Table 3).

7} conjugation plasmidu} transposon©. 2 7+e- F W o] Al =
OE T AdoE Add F 9% Lestd, a4+
ole]¢] ThE A FTEE & ATolA AR E FAA o o)
St S 2H3 Q1S g0l =8 o AL HT

Aol ti gk A 1A EE A AA WA 5 AL
2 g 4 TP, &, vancomycing 13k Al ol & 3hFE o]
ZatAnt, dda/d At ek g2 i, ol van-
comycin®] 27k A3, AgAdolofM TIEeAd Al due
T3 5 gl7] v Folth. ol y st W71 d e A WA olet g
o g5 WA ol gt Al o] AAA F7 A ¥ o], plasmid®® B =
transposone]] wi7} = = WA FAALS] G5l s A 7|H,
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AR FF A EE AE stk 54 At v
A 2}l & beta-lactamase®**®1}, aminoglycoside acetyltrans-
ferase™ 9 o} ZE‘% AL AZUE FYE SBAEEAS &
3l 3}+ tetracyclinex} macrolide©] 1} DNA gyrase2]
xﬂ 6}—‘5 quinoloneﬁ )12 5EA0E NE R K&
+= TAWA 3 = (multidrug resistance pump,
of ATk, & Aol A #13W ) gof] A S
FololA el #5757 A TFdEol o
e S BAE, B A4 s oy
gH71dow 8 Ade Bole A @ & AT, oA
BE FAA st A 5 31, o]F FHAE0] conjugation
plasmid} transposonel] 9] o 2] Al 2o transfer=| 1S 715
ol gl Aoz ARHT o H 3 WA 1AL ZHe] 8t
of, 2k5ol] AN B FHe EA 75 A ETS
(T H AR e ol &ate] YotH At gt
AT A gAY 2 Y WAdA e sHE 2
T ANAELAGE g7l whE FAA WA <] Zpol7t e
O F Uepyith S, #1391 A] ool B S Z4 g WA F9
24 A= S mitis 2] 7% ChDC B1822} ChDC B186 +3
E2 tetracyclinedi] 7+, ChDC B227, ChDC B229 % ChDC B239 o
£-2 ciprofloxacinel] ¥+, ChDC B183 7#+3=+ amoxicillinol] 2+ W] A} &
1477, ChDC B1883} ChDC B231L #F5-& 871 & g4l o
43S EYtH(Table 3). =3 & 87FA] A zHztol o st
HA2ARAR =T S 2= FFEL Q) o] H 3 LS.
parasanguinis$} S. gordonii ol A & 28 4= 91 tH(Table 3).
olg)g Aol AL AAEME & F fAT, E}%S’% F7H
ol Zolgta AL ETE A HAE A &Z Q] A Folof
gk Ao gAA ] dgk WAFHe] 85 UH—‘EE‘ T s
Zolth AR & #13 %X ool S5 o] LA e SApe] He- 2
do Y¢d T ok 29 AL 242 0 F augmenting Fod 819 =,
o= amoxicilling = g3t A7 A o el Ad 54
= 2] 7] w0l ATk Bgh #36 WA Shol] T o] Ay g
2] 7% oF 29 A= AEH QL A2AT) Al 3 A cefe-
clor(ceclon) & Foste] FAko] % ﬂ “D} AT, FL e Al gt
A A A <l cefuroximeo] et A S Holes J)E FE9l 4
ug/mnl o] HAAAAAFE 7S 7 E asangumls ChDC B217
o] AZH Ut} ol o] gAtelA A 2 cefaclor Foqg
AT WS ol Aol 288
Abgtet Ml o] FgAA ol gk WA
ofntE F- A7k F2]o] 7h5s
g S Eto| E7F A H Y e, ol & 7'<]
T HTHolA|7] W o] EAMe]”
=Y Aotk F AR = A vt
FUEFARE e B T E

N

2o r\o
é o

¢
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[e3

2o 1
LN
ofr
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o
13
ul
>

1o Jo -
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9 et

54 gAA o o
Z 4§ conjugation
plasmid} transposonel] 2] 3 WA A AHE & 53t ﬁ%% a1
A Bt @77t dEs) Wiy e

< Z42be] gAY A o WA & 7 &%‘—%91 g 1A

8h4 ol A whe, &

pods
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N
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Zge

A wgstel, oS¢ A WA §F 472
12 A0 AR HT

2 509) Apoln 259 adlA el 54
S IRNA 203 41917199 AR A
5702 $40) 94 B 9#F 33
e (rable 1). 94 AT A 165
4 AR 048 11 Zepol
1

ol

o

4
¥o o
rid

o
>
rlr

1

o> H
=

_O‘E
£
o
>
Ry
=t
Lo

=
X
it
2L o

"3

(Kl

hy
fgu

42
i 2 N
2 o 2
i >
oftt ofX

|kl

sg

o o
mlo = 3

ke no (g
o
=

fkﬂi

>

ng
l-ljmﬁ

A3 9 Seq-Fl) %‘— 3ol T3 =
of AAA7IMNES AA AH
7]- ok 30%/] N_LH A Al et 3. o] H & o] FE
For7] e} TBZR W A xajolvje] AT ol
PrimerSelect 3 2 73] (Version 5.00; DNASTAR, Inc., Madison, WI,
USM o ZAbe A3 2eHgali, Sol 4k WolAt AoR

ATHAF = A A] oF 8H. B o ol A+ PrimerSelect Z 2
%< o) 4-8ke] QHgAdo] -2 ChDCH(T3 th4] ©]4) % ChDC-
R(T7 4] o]4) Zetolul & A7 stel, o] FAlste] o] §31%
th 3k SeqFlo) #lel] SeqR2 Zetol & AR o] F7tate] )k
H7NME S At AT, & A A -8 T #F(F
e B 1 @FE 2HE F FEAN Feke e A
Stk old e A A AR 71E9 o8 A+ Sl
th & 165 IRNA 732t 714 & Hl o] Bl 7} BA] 27] w<Zol| Bl i
H RS MEY £ L, T uARE e Red
A3 %) 165 RNA 314 3121 71M o] ahtelol A &
Je 2o 04 23 Ael7k 7] MED Ao Az 5,

e
72
o 33
b
Fll‘

o}4 77 olo| A B =AE AMATLF2 165 rRNA &4
2+ 4714
= A% A QA T A el E AT HlolH

oEdoﬂ th 8 d] o] E] 7} GenBank H| o] E] o] 2ol &= 7] 9]
o]
7]
A

,

) Fo] T}, H &k 165 RNA 712 34k 71 1 F A4
RO 2 A TS E FF A EAHE7)E o] 7] 1)
ol A& gtk IYEE, -rx]-/%l%tz}zj' umo]goﬂ: 71Z9)
> (2 #al5, o8 714 Ead) &4 45) 49t
A% L83 AR AT, T, B3
0|59 §AEH Bl o}
stz 2 /@g}ﬁl;ﬂ ABES @o] g5 3lo]ok
) BAAEA v o] WE kA &5
87 A2 4

offt

i oZi
ol

ol

i of! o
=g
5
L=
= o
3
e

ol
2
st
£
e
R
o
o
flo
o
r =
=2
I3
>
4
N
oy
ot

I, QO @ N b ot
o
Lo
oft
I
>

8 QA E 12 25Y WA F9lo] EAlshe
0 A WARAA EA FTE A&
Aol B GAAE 271 FAE 5 92 RO A

ol AFo] A B X33
] 9 JJr SR

Flﬂ
o\-N
1o,
r2 o
é:
ox
—LI
=y
L
—_‘TL,
L
<
N
e

[o}
= 9904 27 0
A g 39

rulo
RV



7] AR D A g 2
ol s A - d 8-S Holol & AOE A7

ATE 7 529 AN WA o] BT TP Wa B
1 428 B @59 AYTE F ASAL AR
BEo| §AHE 25 35 1 24 165 RNA F21 2 9 2ke]
7IMEAR Al Ao 6 52 165 IRNA 25 Al o] 34t
A7NIMEE AA, 15 % A (penicillin G, amoxi-
cillin, tetracycline, ciprofloxacin, cefuroxime, erythromycin, clin-
damycin 2 vancomycin)ol] thall WA 72 Lol A},

1 & A Ao HA ¢ 9 #3 = ChDC B182, ChDC
B183, ChDC B227, ChDC B229, ChDC B239, ¥ ChDC B317 &5
+ S. mitisZ, ChDC B180, ChDC B216, & ChDC B241 #3F+
S. gordonii = £ & 3t}

2. & AFlA R0 6 #FE FUIE HE] TS AH 1+
9] S mitis, 2 75=2] S. parasanguinis, 1 2] S. gordonii, 1
52 S. constellatus 3 oF4 F oA FF ol A 42 1

el A4S AT

3. #3W ‘19}91 TN A A FFAES #36 T

= 242 SR A2 FFEET & Al AL

o] g o o 8t HW AT eaa

el A= FE ), 165 RNA f-d 2t 34k

Alete] & FEolA o] ST FHE S8l

].

9] A2l HolE

o]:ojé,

2

=
<]
T *
Ee T

3 7
S 5 SAZ F A WA &
AL 2 e, A WA a5
Al

rir ok fo 1 ox

30 L i o roh il

b
rot
3};’.
B
=
oX
e
X
i S
E!
—|u
i

1. Bernier S, Clermont S, Maranda G, Turcotte JY : Osteomyelitis of the
jaws. J Can Dent Assoc 1995;61:441-442, 445-448.

2. U4, A5 AT, AAE, FF7), 0L A, F29
EAYENA Y o4 FFIFY ol AF £ BT
74eforH ¢ 718} 3] 2003;29(1):48-55.

3. Paster BJ, Boches SK, Galvin JL, Ericson RE, Lau CN, Levanos VA,
Sahasrabudhe A, Dewhirst FE : Bacterial diversity in human subgin-
gival plaque. J Bacteriol 2001;183(12):3770-3783.

4. Kim SG, Jang HS : Treatment of chronic osteomyelitis in Korea. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 2001;92:394-398.

5. Sambrook J, Fritsch EF, Maniatis T : Molecular cloning: a laboratory
manual. Ed 2nd. Cold Spring Harbor Laboratory Press, 1988.

6. Murray PR, Jorgensen JH : Quantitative susceptibility test methods in
major united states medical center. Antimicrobial agent and
chemotherapy. 1981;20(1):66-70.

7. Jorgensen JH, Turnidge JD, Washington A : Antibacterial susceptibil-
ity tests: dilution and disk diffusion methods. In: Murray ER, Baron
EJ, Pfaller MA, Tenover FC, Yolken RH, Manual of CLINICAL
MICROBIOLOGY. 7th ed. ASM press. Washington, 1999;1526-1543.

8. Roberts MC : Tetracycline resistance determinants: mechanisms of
action, regulation of expression, genetic mobility, and distribution.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

0IA Z2lE AMYTme] TZ U0 st 2 A

FEMS Microbiol Rev 1996;19(1):1-24.
o] 3] : FAANA 7 A, n A&7 A+ 2002;28(2)29-34.

. Horii T, Arakawa Y, Ohta M, Ichiyama S, Wacharotayankun R, Kato

N : Plasmid-mediated AmpC-type beta-lactamase isolated from
Klebsiella pneumoniae confers resistance to broad-spectrum beta-
lactams, including moxalactam. Antimicrob Agents Chemother
1993;37(5):984-990.

Cloeckaert A, Baucheron S, Flaujac G, Schwarz S, Kehrenberg C,
Martel JL, Chaslus-Dancla E : Plasmid-mediated florfenicol resistance
encoded by the floR gene in Escherichia coli isolated from cattle.
Antimicrob Agents Chemother 2000;44(10):2858-2860.

Simjee S, White DG, McDermott PF, Wagner DD, Zervos MJ,
Donabedian SM, English LL, Hayes JR, Walker RD : Characterization
of Tn1546 in vancomycin-resistant Enterococcus faecium isolated
from canine urinary tract infections: evidence of gene exchange
between human and animal enterococci. J Clin Microbiol 2002;
40(12):4659-4665.

Bauernfeind A, Wagner S, Jungwirth R, Schneider I, Meyer D : A
novel class C beta-lactamase (FOX-2) in Escherichia coli conferring
resistance to cephamycins. Antimicrob Agents Chemother 1997,
41(9):2041-2046.

Nelson EC, Elisha BG : Molecular basis of AmpC hyperproduction in
clinical isolates of Escherichia coli. Antimicrob Agents Chemother
1999;43(4):957-959.

Bonnet R, Chanal C, Ageron E, Sirot D, De Champs C, Grimont P, Sirot
J ¢ Inducible AmpC beta-lactamase of a new member Enterobact-
eriaceae. Antimicrob Agents Chemother 2002;46(10):3316-3319.
Petrosino JF, Pendleton AR, Weiner JH, Rosenberg SM :
Chromosomal system for studying AmpC-mediated beta-lactam
resistance mutation in Escherichia coli. Antimicrob Agents
Chemother 2002;46(5):1535-1539.

Noguchi N, Emura A, Matsuyama H, O" Hara K, Sasatsu M, Kono M :
Nucleotide sequence and characterization of erythromycin resistance
determinant that encodes macrolide 2" -phosphotransferase | in
Escherichia coli. Antimicrob Agents Chemother 1995;39(10):2359-2363.
van Boxtel RA, van de Klundert JA : Expression of the Pseudomonas
aeruginosa gentamicin resistance gene aacC3 in Escherichia coli.
Antimicrob Agents Chemother 1998;42(12):3173-3178.

Furukawa H, Tsay JT, Jackowski S, Takamura Y, Rock CO :
Thiolactomycin resistance in Escherichia coli is associated with the
multidrug resistance efflux pump encoded by emrAB. J Bacteriol.
1993;175(12):3723-3729.

Gotoh N, Tsujimoto H, Poole K, Yamagishi J, Nishino T : The outer
membrane protein OprM of Pseudomonas aeruginosa is encoded
by oprK of the mexA-mexB-oprK multidrug resistance operon.
Antimicrob Agents Chemother 1995;39(11):2567-2569.

Hamzehpour MM, Pechere JC, Plesiat P, Kohler T : OprK and OprM
define two genetically distinct multidrug efflux systems in
Pseudomonas aeruginosa. Antimicrob Agents Chemother 1995;
39(11):2392-2396.

Albertson GD, Niimi M, Cannon RD, Jenkinson HF : Multiple efflux
mechanisms are involved in Candida albicans fluconazole resis-
tance. Antimicrob Agents Chemother 1996;40(12):2835-2841.

Mitchell BA, Brown MH, Skurray RA : QacA multidrug efflux pump
from Staphylococcus aureus: comparative analysis of resistance to
diamidines, biguanidines, and guanylhydrazones. Antimicrob Agents
Chemother 1998 42(2):475-477.

Kaatz GW, Seo SM, O’ Brien L, Wahiduzzaman M, Foster TJ :
Evidence for the existence of a multidrug efflux transporter distinct
from NorA in Staphylococcus aureus. Antimicrob Agents Chemother
2000;44(5):1404-1406.

Mazzariol A, Tokue Y, Kanegawa TM, Cornaglia G, Nikaido H :
High-level fluoroquinolone-resistant clinical isolates of Escherichia
coli overproduce multidrug efflux protein AcrA. Antimicrob Agents
Chemother 2001;45(2):647.

Yu JL, Grinius L, Hooper DC : NorA functions as a multidrug efflux
protein in both cytoplasmic membrane vesicles and reconstituted
proteoliposomes. J Bacteriol 2002;184(5):1370-1377.

217





