)
wk._l
oH

o

sl

Suk-Kyun Kim, Su-Gwan Kim, Mi-Kwang Kim’, Joong-Ki Kook™

*

Dept. Oral Biochemistry , College of

*

Dept. of Oral & Maxillofacial Surgery,

Dentistry, Oral Biology Research Institute, Chosun University

: A (Su-Gwan Kim),

Tor

- 062-220-3815

A3}

0 062-224-9172

<]
Ci

D50 5 GEA )

ity
=8

Gl
o

E



ABSTRACT

Antimicrobial susceptibility in Streptococci spp. bacteria

1solated from osteomyelitis of the jaws

Suk-Kyun Kim, 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 seven antibiotics were different among the
strains. In addition, the degree of resistance to seven 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

prevention the misuse or abuse of antibiotics and outbreak of antibiotics-resistant bacteria.
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A 5P A Aol 2o LA o] WA FE5 WaRSdAd 2 A A3
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of 4 15%-7F WA 7131, 250 2] Binding solution2 %3l 2 3% U}S vortexingd} %t} .
o] 3t cell lysates® G-spinTM columnd] ¥ 13000 rpmell A 1 #7+F A F2 8.

Column®] 500 9] washing buffer AZ ¥l thA] 187 AT, o719 500 w09



W aSh' g ) = |
10 ] T =]
ff
T
B =, [}
]:6.]‘ 7
A
1 T =
A 1 - ]
o J/\
i=]

=]

tllbeo = ] ‘ ’ fe) .
]%q T
ﬂQ 155 =)
hl
10 er 7
Llff = 7'- -
1 O:|
A = Z|l©
o - Al Q@
ul-
]
L ]‘

20
y O 7
X
g ]A 11
“ |=]
A4 ¢

o

A

]

SER
s



Table 1. Bacterial strains used in this study

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 BI88  S. mitis NI 436
ChDC B227  S. mitis Streptococcus  spp. #36
ChDC B229 S mitis Streptococcus  spp., S. mitis o #36

S. oralis
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. parasanguis S. parasanguis #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 BI181 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 B194  Streptococcus spp. Streptococcus  spp. #36
ChDC B196  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
® Identified in the previous study
“ Department of Oral Biochemistry, College of Dentistry, Chosun University

¢ Not identified in the previous study
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Table 2. Interpretive standards for dilution susceptibility testing v

MIC (pug/mb)

Antibiotics
Susceptible Intermediate Resistant
Penicillin G <0.12 0.25-2 >4
Ampicillin <0.12 0.25-2 >4
Tetracycline <4 8 > 16
Ciprofloxacin <1 2 >4
Cefuroxime axetil <1 8-16 >32
Erythromycin <05 1-4 =8
Clindamycin <05 1-2 =4
Vancomycin <8 > 16
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Table 3. Minimal inhibitory concentration of several antibiotics for Streptococci
species isolated from osteomyelitis

Antibiotics Concentration ( xg/ mé)

Strains PEN' AMX’ TET® CIP® CMX® ERY® CLI' VAN®
S. mitis ChDC" B182 1 2 32 2 2 025 025 8
S, mitis ChDC B186 05 05 32 2 05 025 025 4
S, mitis ChDC B229 025 025 8 8 1 025 025 4
S, mitis ChDC B239 025 025 8 4 025 025 025 8
S, mitis ChDC B227 025 025 025 4 1 025 025 4
S, mitis ChDC B183 2 4 05 2 1 025 025 8
S, mitis ChDC B188 1 1 0.25 2 2 025 025 8
S, mitis ChDC B231 1 05 0.25 2 2 025 025 8
S. parasanguinis ChDC B185 2 16 o4 2 1 0.25 0.25 8
S. parasanguinis ChDC B212 1 4 o4 4 1 0.25 0.25 8
S. parasanguinis ChDC B213 1 4 o4 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 0.5 0.25 1 8 4 0.25 0.25 16
S. sanguinis ChDC B219 0.25 05 05 2 05 025 025 16

‘Department of Oral Biochemistry, College of Dentistry, Chosun University
Penicillin G ° Amoxicillin 3Tetrr:u:ycline 4Ciproﬂoxacin

Cefuroxime ®Erythromycin 'Clindamycin 8Vancomycin

(Continued on next page)
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Table 3. ( Continued)

Concentration { g/ mf)

Antibiotics
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 05 025 025 8
S. anginosus ChDC B232 025 025 1 2 05 025 025 8
S. gordonii ChDC B180 0.25 05 32 2 025 025 025 8
S. gordonii ChDC B211 05 05 16 8 025 025 025 16
S. gordonii ChDC B216 025 025 32 4 025 025 025 16
S. gordonii ChDC B241 0.25 05 16 16 2 025 025 16
S. constellatus ChDC B237 025 025 1 1 05 025 025 16
Streptococcus sp. ChDC B194 05 2 1 16 1 025 025 8
Streptococcus sp. ChDC B196 025 025 64 4 05 025 025 8
Streptococcus sp. ChDC B218 025 025 64< 4 025 025 025 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 32 32 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

5 .
Cefuroxime

) R
Amoxicillin

®Erythromycin

3Tetrr:u:ycline

‘Clindamycin

- 14 -

4Ciproﬂoxacin
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Vancomycin



o
™
BX
A
) ,#o

—

~NH

B
¥

0

2

=
PN
T

ur
=

FAE @

FAIRE, #36 9]

S,

©

gq

ko3
T

R A (Table 3).
of glo]

[e]

=

o .

3 g

T Ag xﬂ

[=}

S,

At}

A

Hol= 6 w7 AU HTable 3).

[e]

=

W

i

<)
gl

vancomycin®| o3

T

R

0]
PN

I

A W4 A A7 conjugation plasmids Y transposons & 22 & U9l A

&

g

o

A ]

28

S,

Jl
rx:

o}
"
Iz

=y
;OO

vancomycin< 1%

]

194

]

H

PN
T

)
=

2}

l_::‘,__
A2 B

©.
=
13-16)
beta-lactamase™ 4,

T

R

2]

Sy geld Alitel o
SEREEE

i

<)
gl

3]
gl

SEE

o}
o

R

i

<)
gl

oloir THEA Ao 9

q
_15_

73

} A3 A o

[=}

PN
T

S,

, &

al

=
. B4

7y =

)=

hLN

transposons > o v 7] 5]

R

T

=

R4

& Ul 7Ide g el et

10,11}

vancomycing]

T

. . 17,18
aminoglycoside acetyltransferase ="~ ¢}

o) itol ok o]
. plasmids

g, °]



WA AAS A S tetracycline®]Y macrolide®] Yt DNA gyrase®] A2 9 A3=

ol

quinoloneA)E T&HLE AX 2 FEsto] WAHE 55t oAU E Z(multidrug
resistance pump, MDR) ©91& So] gt} ¥ 12 ol po]a] #1391 Wz ool WA F5FY

WA Felold B wA4E 5 wFe] dAATrEe] oY FAAC I uds B,

al

= dq-Aste olw gt 7jdez a8 d dAE Holve A & & gAY tAWY 3
I fFHRe] 9%t AY 4 9, o]lE FHAEC] conjugation plasmids Y transposons o €]

3l o) At Foll transfer¥ e 7FeAde] = Aoz Atmdrh ofdd A 7dE o

(e
-Q,
-
i)
o
roh
>
it
o,
mh
flo
il
y
ul
o,
o
2
>
M
i)
offt
o
ui)
mh
flo
ol
to,
X
Bk
ﬂl\ﬂ
me,
)
=
ki
Bl

o
1
o
2
>
i
kY

A" S mitis ¥ 7% ChDC B182¢ ChDC BI8 TFTE=
tetracycline®| ¥, ChDC B227, ChDC B229 ¥ ChDC B239 %2 ciprofloxacire] %, ChDC
B183 1+ amoxicillin®] ¥t W]/d-& B3, ChDC B1883} ChDC B231 &2 87} 2+
g AA o 7F4A4e RATHTable 3). 523, ZE 87kA] &4 ZHzhe] g HxAddodAs e
e 2t AFEL Y. o1y E @A S parasanguinis$t S. gordonii TFAME BE
g 4 UG tH(Table 3). ol#fst Aol AL AAZAN= & F §XE, b9 F 714 o]
e Aolgtar AtsdEh 3 HAZ A& FAA Fojd ojg AT FAAA ek g

FAzte H5 wEd £ g Zolth AAZ #13 LA ol FFPe] AT FAe A E

o
i
I

Heo yY 5 oF 29 AL XE£EHO0E gugmentine FoI8tG =4, o]+ amoxicillin 2

S oA AEA FAA e A EAEA Fek] wZolAth. HE, #36 WA ool =Y

- 16 -



} A A 21 cefaclor(ceclor) & %

[=}

.
S. parasanguinis ChDC B217°] #

A2l cefuroxime®] T

[=}

A2A A A

7] o]
-

gk Al skA

4

=

A

o}
=

o 4§ o 2

o]

o] F ol A A|&H 22 cefaclor

T
R

ZHUT ]

o]

o
=

cRhs iy

1

T,
H

7} 3

=

gol

PR A o

[=}

S,

131, DNA 544

R4

©

3k Al

Al A}

[e]

O o
MTE =

0]

574 °l

-

A= 7H
vhi ge AR F2e] Yhe

BN
T

o

XA =

A% g

]

&
Tl

[e)
T
1

A
]

k)

H 7o 16S rRNA

CT7 22 52E 438 2 Seq-F1)

3k

¢A-olA 16S rRNA

ofr7] ¥

A

1
N

ok x
2 o
[e]

22
=

[e]
T

2729 (Version 5.00; DNASTAR, Inc., Madison,

1 o]

<)
gl

o] 2]

gto] (T3

b.

°
=]

A tH(Table 1).

S

3L

2 54

A A oF

T

A

=

& FoZHH conjugation plasmidsYt transposons el €]
of olgw 37}

&)
3
d 3 E0]4-2 PrimerSelect

EE_E
B AT

Jull S

[e]

=

O Z
T [¢)

1

EER

=

HATH AR = AA

ﬁa

WI, USA)2.& ZA}

- 17 -



dol %2 ChDC-F(T3 w4l

ZZ2IPE

Ao A= PrimerSelect

2

:.0D

>4

2ol F7hste]

=

=

o]

3L

ChDC-R(T7 4l

~

=i
Seq-F1¢]¢] o] Seq-R2

°]-§)

28
o]

rh
o

iz

16S tRNA 42 47

i

<)
gl

of i

[¢]

=

o] oy AHfGAE

=
T

HA =z 7]

3]

Sl

[e23
=)

T

R

ole# A7

ATt

A el wA

K

Ko

Held AT 9 16S rRNA

o] E17} GenBank Hlo]H o]

i

<)
gl

165 rRNA 32k 471412l o

=3 16S rRNA

4

gl #

SEREED

caul

)
=

ot AREL

5]

23 3}

Hr

= Al A

@2 gl

, A

]

[
=

?l_

ks

o]

4r

XA

X

h

g
Nro

°
o
o

ol

=13
S

Arhrp

T
R

Ao Azhsm, 12 wjo]

o

Jol ghapel] st

[e]
AR

155 Ak S

A

A 58
- 18 -

=
T

A WA A

28

R4

3 ARE B2 A gg 54

o]



9, 165 rRNA

3}k
=

29

o AqTIe ol

=

B

Y= Ase FaA WA @ A

9

BA W

;OO

=
pe

e}

o

o]

- 19 -



B! JA
U~
-
N
It N £
i iy % ,
& gl = N <
7 = 2 T S
- i © M v
@m = & = O - "
N W ~ .my 0
= = ~ 3 5 2 N Bo -
= B = e O he T
> < < ﬂO : %7 < AN 5 n_A]I
or o ® S e — @ Nh 3 A o
it © = aa — o = q 4
< Hooo 'S i O - B A" W Mo Gl ™
4 0 Q g _
¢ 5 = £ 4 2 2 L o v ox ®
NF < = O vi T ~ . i i b
= n © ~K _— fd
m P £ X T iy 2oz T
A iy S ol oy - o ° w5 ° ~
LooQ = 2 o M - g & o =
o x5 oF = = e - o 2>
s ) X Lm = = H 149 A oo o X
- e = % ., E - i o ® ow® 3
i ER - 4 = 3 x o -
i > & =l = @) ) S o = I
_— — = = Lf ﬁa [ dﬂ g I =
2 a 2 N : Q — RO fon 0
0 9P M — Tu ZT q L 3 N —_ OL W
— vﬁ m Q 5 JHL ;OL awE i) ﬁE HL
X e 2 = N = % = = T
= o7 R LI, CA o 7T wo e N
— < NE = 0 %0 s = = H
T =< A Gl = > ) o Yy N ol X ~ bl
= MM 1 S ) ) h H oy N R Bh ad 70
T © =5 5 w2 i — & #E o W =
B T W = > S 5 2 1& o U 1 = _
= = .S K ok Jw ~ m Jl o . iy 3
Q o7 B\ 2 g X ) Wo S ys| = it 3 L o
o TS Z & 5 & s T 7 i
S T 5 - s @ %o " = &
~ %0 o s o p i, %! = o} _omu ANn o -
I Gl £ © R , o . 5 e e T
s o el o o m NF NE 1_| < = o M
loxg > EO R @) JH s o o ~X —_— %
5 X = T I = 2 w o3
- = I T g ™ VI 3z © M X
A E @ 2 2 = LT = = o
< ? . o
AL o} Q /M s R — I
& ) B uhu AT &) PDU ‘W m oﬁ ] Hp H.f ;nwa o H
L = o 9 5 S o8 Y % o o]
e ) O - B 3 — o T Mo Rl s
ok 5 W = ol Y
3 Gl NE .
o = o r &) PoL Ex
: = 3 2
oﬁ J ol <
s o}
o Nro M_V‘IM i
o = o)
w@ K
o

- 20 -



I A% A WA EE EA)

k)

st7]

S

s

[e]

=

8

ur
=

BA WA w5

28

2 g,

[¢]

o]

- 21 -



1. Bernier S, Clermont S, Maranda G, Turcotte JY @ Osteomyelitis of the jaws. J Can

Dent Assoc 1995;61:441-442, 445-448.

s

2. AnA, Aafirt, 14

e , w71, A,

o)

A 7)Y

o

o]

M

=] A~ o] .
sl&, a9

s
-
r o

’

g3 of

i
ik

&

o i Ad A ey AFekeb )38k E] 2003;29(1):48-55.

w

. Paster BJ, Boches SK, Galvin JL, Ericson RE, Lau CN, Levanos VA, Sahasrabudhe A,

Dewhirst FE : Bacterial diversity in human subgingival plaque. ] 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 Endol 2001;92:394-398.

ol

. Sambrook [, Fritsch EF, Maniatis T : Molecular cloning: a laboratory manual. Ed 2Znd.

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.

N

. Jorgensen JH, Turnidge JD, Washington A : Antibacterial susceptibility tests: dilution

and disk diffusion methods. In: Murray ER, Baron E], 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. FEMS Microbiol Rev 1996;19(1):1-24.

- 22 -



9.

10.

11.

ol18 : FAAWNAGTIE. vIBEI AF 2002;28(2)29-34.

1

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.

12. Simjee S, White DG, McDermott PF, Wagner DD, Zervos M], Donabedian SM, English

13.

LL, Hayes JR, Walker RD : Characterization of 7Tni546 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.

14. Nelson EC, Elisha BG : Molecular basis of AmpC hyperproduction in clinical isolates of

Escherichia coli. Antimicrob Agents Chemother 1999;43(4):957-959.

15. Bonnet R, Chanal C, Ageron E, Sirot D, De Champs C, Grimont P, Sirot J : Inducible

AmpC beta-lactamase of a new member Enterobacteriaceae. Antimicrob Agents

Chemother 2002;46(10):3316-3319.

- 23 -



16. 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.

17. Noguchi N, Emura A, Matsuyama H, O'Hara K, Sasatsu M, Kono M :@ Nucleotide

18.

19.

20.

21

22.

sequence and characterization of erythromycin resistance determinant that encodes
macrolide 2'-phosphotransferase I 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. ] Bacteriol. 1993;175(12):3723-3729.

Gotoh N, Tsujimoto H, Poole K, Yamagishi J, Nishino T : The outer membrane protein
OprM  of Pseudomonas aeruginosa 1s 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 resistance. Antimicrob Agents Chemother

- 24 -



23.

24.

25.

26

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.

existence of a multidrug efflux transporter distinct from NorA in

aureus. Antimicrob Agents Chemother 2000;44(5):1404-1406.

fluoroquinolone-resistant clinical isolates of Escherichia coli

Mazzariol A, Tokue Y, Kanegawa TM, Cornaglia G, Nikaido H

efflux protein AcrA. Antimicrob Agents Chemother 2001;45(2):647.

Kaatz GW, Seo SM, O’'Brien L, Wahiduzzaman M, Foster T] : Evidence for the

Staphylococcus

High-level

overproduce multidrug

. Yu JL, Grinius L, Hooper DC : NorA functions as a multidrug efflux protein in both

cytoplasmic membrane

2002;184(5):1370-1377.

vesicles

and reconstituted proteoliposomes.

- 25 -

J Bacteriol



