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CZHAEA 71FE AR AR 289
oo 2= FU 9 Ald-g &3] AA}]
o g o27tA] FFY FAE AT
W, Al W71 Aol AlEY 43S
QA3 A BHo 2 ALLdHA ). o)
23t oA 2 & phenol, formaldehyde$} calcium
hydroxideA| A7} A5 AHEEE @] ¥
oj A ALg-gt}, FAAQ} corticosteriodE E
3 A7} o] old diF A= |
2F oo, dAHogE TAE FFA
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en, olg AlLEE ¢FAIZE chlorhexi-
dine¥} quartenary ammonium compound, tet-
racyclineso] o] &= i ?, vt 28
9 %-9] X2 ZA o Mol YTy =F
HHE A&Ho g fFEATle ZAfde 22
ozt X" AZE FEF ATEHE
7187) o). olde AAY FAE L
galor st0, WA ATMFE AP F
AR A Q37ER] FAA ] gt &
A #AF3 AAE ANt S Bole
FAYAE Agslogol a9FQA X8 E 7T
F Jeon, 53] 943G (cellulitis) &2 4t
He e G449 A4S Aol Fasid.

2% g9l HAdL dFs] AsiME &
N AT EEE ZFAA WS 7 ZE
TFo) B FZHQA A7 1A A ofok
g Aolt. FWdre #Yg =AU AT
B2 A3 ATE NP AT Bt IF
Bug v gloy 54 #¥U48 Aadst 5714
Aol B8 AT b, =] H]3ty
FAAE 4A 7Y B5LE F de FHY
HAE AN 9 o]So] YepE A
£A9 o] 9= BilglE ol AR
A€ot

E dFdAe g2 374 AldE
EE3la 3% F 4o ATl distd o
23 abyzk JA) el A] v A 3] Y& 0] 83y
FAA A AAE AP 28HEd &
AdA FHE ATy FAA FFY Fd
B3t 2AEIQY. £ 47§ F3o 287
de U TFY 2 FYA FFE FEE
AFH o2 motsly ZHY HAL o3
. a9 NegWyHe I3 =80
a1z 3.
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den, @2 78 A7 6ol EAe] ¥
"3 d3AE AP FF, FF,
ks, ¥4, B2 Hkg,
AL WS A5, 4FHTE AL,
A A 579 W A 34 B
ARE ZAFEATHTable 1. %] e &
e T8, FEFES 6%, HeFHL 108, B
Akl F4L 9%, F&F B2 9elA
FEE EIZ A7AFHAN] w2 2F
401 & F 57A 43I AL,
WA ARl A 107 0] AR B WAt
EAEP . SR g 589 e I
Ag 5843 A
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<
b aliiend
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2, Y2 EHe| MTaidn 22

Rubber dam22 Xo}& A8 X|o}s}
A-Z4, clampE 3% H.0,% 2oz &
o} &2=3th. BH 4%¥ high speed burZ
TS FAG37] Al Fste X|oke] Aol
=231A 97 H low speed round burE Ah
{3t 44319 tl. Endodontic explorer®
THYTFE oI ¥ BT AEE paper
point® S#U4 Xod B2 FAHHE ¥
A7kA Wi oF 10&3 WX¢ F Ringerd 1
mio] & NPT AT AL vortex mi-
xerZ °F 187 g3 F 100 HIHA
AR (FAA, ) HES F & #
grog 12/ E¥33 37C, 5% COMY7]
(¥] 4%}, Model No. VS—9108MS, &)l
1—297 wigkstdct. wixlolA A& Hg &
HE B3, Jg 8 A F 2ofo] v
AgE €5 WMFsAH.

== Wi¢E Z} A8 BHI(brain heart in-
fusion) WA A F4A 5% COMIE7])
19 =gt F 79 0.85ml7 &5H glycerol
0.15mlE 713 F 43} 70=9] Ultra Low Tem-
perature Freezer(Revco Scientific Inc., Model
No. ULT2186—5—D—U—A, USA)°| E#3}t
pr =

3. Mo ¥

D I8%AH +ao 53



WEIo BEE AFES WFol2 AYEy
AR o] FF3A 5% COM 7oA 247t
g F FAsYc) AT THL T
A A9 A e S¥GF, THEY &
Aste AALE Ak, 199y A}
MacConkeyHi Aol A Al#9] AAR-FE HA
3lo] I2FFP4TH IFHTLE BEHIA
t}.
23 78 229N s g% 7
73, EAFHMANN S£¥T £ e
3718 BFAY. UA catelaseALE Al1Y
3leg FA4A B, Staphylococcus spp.2 IF
33l gram positive identification(GPI) card
(BioMeriux, MO, USA)E o]&3lq A3}3%
TS AALE A3 Y. YA FEolEA
catalase S24¢1 - Streptococcus spp. 2 It
F3le) Al GPI cardE ©]&3to] AsHs;
22 #FAY. Enteroccous spp.= ol
a3 3deln] v]R¥M O =2 Staphylococcus
spp.&F TE37] FEH, catalase AR HE
st '

A58t AAlE= Vitek Systems(BioMeriux,
MO, USA) A5 Ad 3 & #+4 71714
GPI cardE ©]&3tict. €Fudd 3
0.45% NaCl 1.8ml°ll McFarland No.12] =2
). GPI carddl] YV IZE 32 F trans-
fer tube2 AHdd= Jl=& AZAIA Filling
Stand9l A& % Filling Racksl] x|t
Vitek Systems”]7]1¢] Filling Module®ll Filling
Racke Y3 AlFde FUAMNA 7l=9 Z
welld] Aol 124 E/IEE 3.
Filling StandE Vitek Systems 7]719] Sealer
Moduleol] ZoiR¥ i FF=ZHE transfer tube
£ HIstdd. TYo] £t FI=F Vitek
Systems 7171¢] Reader/Incubator tray®l] &
% =P e E FgAdta oF 16412 WX 3}
At

2) 174 Ey T3

aFGAN 1FSAE qdol, IR
9] HeujA)el MacConky®Hl X|ol A Aehe J

S &£4ul%3le] indole, TSI(triple sugar
iron agar) AFAE| R ZES HALE APt
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Vitek Systems 7]7]¢} gram negative identifi-
cation(GNI) card(BioMeriux, MO, USA)&
o] &3t A3EZALE Ayt

TAYHe 2FIN T KA, 7
Ag F W 1FYY FIEY FF7E L Me-
Farland No.0.5¢] §=2 E9ic}. 2&LA4
9] 739, MacConkeytl Aol A 5408 w]H
& (lactose fermenter) ! AW AT (Ente-
robactericiae) &2 233 LA o] 1 o]
9] v & F(lactose non—fermenter) 2.2 3t
F3Ath. ©lEL oxidaseHANA B &4
R FH ¥ YR, TSI AMRuR 3
B A M e ztzh b/, e a/g
24 & B GNI cardd3e) vjag 4 ¢l
pei= 8

4, SHH ZiA ZAl

1) "3 4y(disk diffusion method)

=5 wgd g 2-3/8 w2 23
Mueller-Hinton brothel McFarland No. 0.59]
Yx2 £9 v} Mueller—Hinton agar(M—H
agar) 9] F7E€ 4mmold, pHe 72-747F
HEE WAE Azxsyd. dFad 2@d
Mueller—Hinton agar& ZAuWjo] wjx|upgte]
717} P2 %5 37CH Y70 158 A T
o A5E HES ddd HA & FHH)
2] B8 EL T4E Ad F M—H agard
H2F3] st 604 Ea/ie 33 z=j
X3 F 58 Jx Aed WA dte Foo]
HR&oZ AMEEE 3T

AT Fx9] YA E T3 Fo|g A3 E
23 B4 7](disk dispenser) & o] 43} Hj
A9l EF3Fk. CO7F E0IUA e vl
F719 16—18A1ZF wigF3te] FAA] FH
dFoz FAE AT JAYY AHHRE
AH3}IL A S caliper® EA3RT. JA
tjo] =7]& National Committee for Clinical
Laboratory Standards(NCCLS)9lA FH 3
Performance standards for antimicrobial suse-
ptibility testing(M100—S4, 1992)& Fi13}
o, WA (resistant) & 742 (susceptible) &
2 FEIH9Y.



IFFY T A T GA A}
|9 2329 F2FZE penicillin(100), te-
tracyclin(30ug), oxacillin(1ug), clindamycin(2
ug), gentamicin(10ug), cephalosporin(30ug)
T ARSI, R Y A 2
F37AIE  cefotaxime(30ug), tobramycin
(10ug), chloramphenicol(30ug), gentamicin
(10ug), amikacin(30ug), cephalosporin(30
ug), ampicillin(10ug), kanamycin(30ug) T
3E AMEENT. AlTY F4o] BEEEY
M—H agaroll#] Fgte] "oz AU, A

7t BE3] YAEHA e AEL wEso
AA3FA T

2) YA w4 5] A Y (broth microdilution
test)

IFFA FF F staphylococcus spp. S+ Ente-
rococcus spp.= gram positive susceptibilty
(GPS—SA)card (Biomerix, MO, USA) & ©j
|3t A=) v A SAES ARSI, 2
¥4 7S gram negative susceptibilty
(GNS) cardE o439t 218¥Y +F 5
Streptococcus spp.= GPS—SA card® A4
F glo] AYatArt.

Vitek Systems<] P]A|8]4H-& oF 3049

JAA =8 Ao, B5AH 4325 AAE)
=5 Hojdo. AstE HALE Qslo AYE
FEO dHE IHIA T 50ul, TEFA
2 200ul 3t 1.8mle) 045% NaClg
do ¥ F AU Ald FHA AR u
H7 vl Z7ER 2 transfer tube 2 =9} FH L
HAAA7]11, Fillingd SealingHyL A A
Reader/Incubatorel]l %¥3ich. A Fo)
card®] welldiol &= 53 FE2 JYA A
AZH EFHAIL, o] JAHA Lo
ZHdE £9EA golle AL o83ty
A 457t A5z d=Hn, Ay &
AT B o2 BHHA EPGRE B3
3tk 23] -2 =4 (susceptible, S),
WA (resistant, R), $%% 724 (moderate
susceptible, MS) ¥ 37+ 24 (intermediate,

Do 47t 75t BRI
. &gZdn

AT OALE § 1399 FRA 2,
AT Ade F 23T F0IAcHTable 2). 7+
At A EEE AT FFE B 1533

4Z 742 B2 FJHTable 3). AFhA 139

Table 1. Age, sex, and related clinical symptoms of patients investigated

Patient Age Sex Pain Swelling Pus Percussion Fistula EPT* Odor Radiographic Previous
NO. lesion  medication
1 4 F + o+ 4 + - - - + -
2 25 F 4+ + + + - - - + + (3days)
3 40 F - - - - - - + -
4 45 F + - + + - - - + -
5 5 F + + + + - - - + + (4days)
6 25 M - - + - + - + - -
7 67 M + - - - - -~ - - -
g8 21 M + + + + + -+ + + (3days)
9 25 M - - + + - - + + -
10 2 M - - + - - - - - + (2wks)
11 47 F - - - - + - - + -
2 5% M - + + + - -+ + + (5days)
3 5% M+ + 4 + - - 4 + -

*Electric pulp test
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% 1F0] 8 A= 730191, 2F°] &
28 A= 2%l en, 3% £EE A=
29, 4%°] £2® A= 1900,
Enterococcus spp. = 47F7F EHA=H
B E. faecium©] AT}, (Table 4) Streptococcus
viridans group< 6T FJ =l Smitis7t 3TF,
S. uberis 13, S.sanguis 19T, S. interme-
dius7t 24zt 13548 FZHAN(Table 5).
Staphylococcus spp.= F 50F7F A& HNLH
1 F 47FE S sciuriH(Table 6). Non—
fermenting Gram negative bacilli®} Bordetella
bronchosepticar= Zt2+ 28524 £85 AH(Ta-
ble 7). 2L ¥Yoll Neisseria spp., Enterobacter

Table 2.
Gram positive identification(GPI) and Gram nega-
tive indentification(GNI) card.
Work No. Identification results

Identification results of strains using

cloacae, Bacillus spp., Alcaligenes spp.= Z+Z+
185F7F £ A

taza g4y o7t FAA B4 de
Table 83 Zth, 2FFA T3 tsiAE pe-
nicillin, tetracyclin, oxacillin, clindamycin, ge-
ntamicin, cephalosporins 67}X & AF&-3 =
tl, S.viridans groupd] th¥ A H4A
AT XN ZAJHS 3UY SmitiseF 17HS] S.
intermedius= A48 FAA] 650l st 25
L& Bt S. uberise tetracyclin® cli-
ndamycin®] WAL EGor, UHZR 459
gAA didtde AFAAE BEd. 1189
S. mitise oxacilling AT 5F2 FAYA )
st #4A3L Jerlies, 1699 S. mi-
tist tetracyclin® gentamicin®ll o3t WAd-&
BAY, Ssanguiss clindamycin® cephalos-
porind] 3t WS BTk S viridans
groupdl X 6% 79 TF7F E57} penicil-

1 Staphylococcus sciuri linol oh3ld #AFALS BAd. Gentamicine
2 Neisseria spp. A3 1699 S. mitisE AL A
3 Strepoococcus mitis 5% 79 straindl tist F#L el
4  Bordetella bronchoseptica Staphylococcus spp. 550l T g FAYA| 43
5  Bordetella bronchoseptica ARNA S, sciuri 4TFFE 7] B E B4A
6  Streptococcus uberis FEE I, 1A Ssciuriv 6359 FAA
7 Staphylococcus sciuri

8 Enterococcus faecium Table 3. Microrganism list according to patient’s
9 Enterobacter cloacae number

10 Staphylococcus sciuri Pt’s No. Work no. of microorganisms

11 Streptococcus mitis 1 4, 12, 13, 18

12 Enterococcus faecium 2 5, 22

13 Enterococcus faecium 3 1, 2

14  Staphylococcus simulans 4 23

15 Streptococcus sanguis 5 19

16 Streptococcus mitis 6 21

17 Streptococcus intermedius 7 8

18  Non-fermenting Gram negative bacilli 8 9

19 Non-fermenting Gram negative bacilli 9 7

20  Stahylococcus sciuri 10 3, 16, 17

21  Bacillus spp. 11 10, 20

22 Alcaligenes spp. 12 6, 14, 15

23 Enterococcus faectum 13 11
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Table 4. Biotyping of Enterococcus spp. by GPI Pyruvate, Pulluan, Inulin, Melibiose, Melezitose,
Cellobiose, Ribose, Xylose, Catalase, Beta-hemoly-

card
Work No. sis
*Reaction 8 12 13 23
PB + + + +
BAC + + + + Table 5. Biotyping of Streptococcus viridans group
OPT + o+ o+ 4 by GPI card
HCS — + _ - Work No.
6NC + + —- + *Reaction 3 6 11 15 16 17
10B + + + + PB + o+ o+ o+ o+ o+
40B - + + + BAC + - + - = #+
ESC n + + + OPT + + + + + o+
ARG + + + + HCS + - + + + +
URE - - - — 6NC - - - — - -
TZR + + + + o -+ - = = F
NOV + + + + 40 - - - - - =
DEX + + + + ESC -+ - - - +
LAC - + - - ARG - - - = -
MAN + o+ o+ o+ RE - - - - - =
RAF " 4 _ _ TZR + + + - - 4
SAL + + + + Nov. - - + - - #
SOR _ _ _ _ DEX + + + + 4+ o+
sucC + + + _ LAC + - + + + +
TRE + o+ o+ o+ MAN - - - = -
ARA _ + _ _ RAF - + - + -
PYR _ _ _ _ SAL - + - - - +
PUL - - - % SOR - + - - - =
INU - - _ - sic + + + + + +
MEL _ + _ _ TRE + + — - + +
MLZ - - - - .
CEL + + + + PR - - - - = =
RIB + + + + pL  + + -+ + =
XYL _ - _ - INU - + - - - -
CAT - - _ _ MEL — - -~ + - -~
BH - — - - MLZ - - - - - -
Id. E. faecium E. faecium E. faecium E. faecium CEL - 4+ - - = 7
RIB - - - - - -
*Reaction in order s Peptone base, Bacitracin, Op- XYL - - - - - -
tochin, Hemicellulase, 6% NaCl, 10% Bile. 40% CAT - - - - - -
Bile, Esculin, Arginine, Urea, Tetrazolium red, No- BH = - - - - -
vobiocin, Dextrose, Lactose, Mannitol, Raffinose, Id. Smitis  Suberis Smitis Ssanguis Smibis  infermedius

Salicin, Sorbitol, Sucrose, Trehalose, Arabinose,
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% penicillin, tetracyclin, cephalosporing 37}
A FRAN BFEHE EAQIL, 7MY S
sciuric tetracyclin, gentamicin, cephalospo-
ringdl Z4A< BRI, 1099 Ssciurie te-
tracyclinol A 43S Jehll i yH A 53F

Table 6. Biotyping of Streptococcus spp. by "GPI
card

Work No.
10

-t
'
[y~]
<

*Reaction
PB
BAC
OPT
HCS
6NC
10B
40B
ESC
ARG
URE
TZR
NOV
DEX
LAC

+ + 4|~
+ + 4=~
+ + +
+ + +

|
!
l
+ + + + + + +
|

+ 4+ + + +
+ 4+ 4+ 4+ +
+ 4+ + + +
+ 4+ 4+ 4+ 4+

|
1
|
|

+ +

+ + +
+ + +
+ + +
|
+ 4+ +

|
|
|

+ +
|

+
+
+
I
+

2

SAL +
SOR -
SuC -
TRE +

g

|
L+ + + +
+ 1+ 4+ + +
+ 0+ 4
+ 0+ 4+ + +

PYR -
PUL -
INU -
MEL -
MLZ -
CEL +
RIB +
XYL - -
CAT + o+ o+ o+ 4
e

I
[
[
(I

|
|
|
1

+ 4+ +

+ + 4+
|

+ + +

Id. Ssciuri S.sciuri S.sciuri Ssimuans  S.sciuri

Table 7. Biotyping of Gram negative rods by GNI
card

Work No.

Reaction* 4 5
DP3 - -
OGF - -
GC + +
ACE - -
ESC - - - - -
PLI -
URE +
CIT +
MAL +
TDA -
PXB - -
LAC - -
MLT - -

+ + +|c©
I
|
|

|
+

I

I

|

+ 4+ +
+
+ 4+ +

|
+ + +
+ + +

|
|
I
|
I

|
|

+ + + + + + + 1
| |
| |
! |

5852
| N B |
| I |
| I I |
[ I
| I N |
| I I

ONP - -

ARA - -
GLU - -
ARG - -
LYS - - - - - -
ORN - - + = = =
oxIT + + - + + +

NF G(-)NF 6(-)
Bloncho Blrmcho _Ecoaee Alsligres

+ 4+ + +
|
|
|

[d*,

*B.broncho, B.bronchoseptica ; NF G(—), non—
fermenting Gram negative rod.

*Reaction in order ; DP—300, Glucose (Oxida-
tive), Growth control, Acetamide, Esculin, Plant
Indican, Urea, Citrate, Malonate, TDA (tryptophan



deaminase), Polymyxin B, Lactose, Maltose, Man-
nitol, Xylose, Raffinose, Sorbitol, Sucrose, Inositol,
Adonitol, p— Coumaric, H:S, ONPG(O— nitrophe-
nyl—beta— D — galactopyractopyranoside), Rham-
nose, Arabinose, Glucouse(Fermentative), Argi-
nine, Lysine, Base control, Ornithine, Oxidase.

Table 8. Antibiotic susceptibility of Gram

o] FAA ] didtde 2F YL B4 S
stmulanst penicillin®} cephalosporin®l] o3}
AT AdE 2 YR 41K FRAA = BE
#H4R3E& JEM ). Tetracyclin® Staphtyococ-
cus spp. 557+ strainF oA AYH 3 2089
Ssciurig& A 4FF9 strainol] hsld g

positive cocci by disk diffusion me-

thod*

No. Identification P TC Ox Cli GM Cep
Streptococcus viridans groups

3 S.mitis S S S S S S
6 S.uberis S R S R S S
11 S.mitis S S R S S S
15 S.sanguis S S S R S R
16 S.mitis S R S S R S
17 S.intermedius S S S S S S
Enterococcus spp.

8 E faecium S S R R S S
12 E faecium R S R R R R
Staphylococus spp.

1 S.sciuri S S R R R S
7 S.sciuri R S R R S S
10  S.sciuri R S R R R R
14 S.stmulans R S S S S R
20 S.sciuri R R R R S R

*Antibiotics in order . Penicillin, Teracyclin, Oxacillin, Clindamycin, Gentamicin,

Cephalosporin.

Table 9. Antibiotic susceptibility of Gram

negative rods by disk diffusion me-

thod*

No. Identification Ctx Tob CMP GM Amk Cep Amp K
4 B.bronchoseptica S R R R R S R R
5 B.bronchoseptica S R R R R R R R
18 NF G(—) bacilli S R R R R R R R
19 NF G(-) bacilli S R R R R S R R

22 - Alcaligences spp. S R

R R R S R R

*Antibiotics in order : Cefotaxime, Tobramycin, Chloramphenicol, Gentamicin,

Amikacin. Cephalosporin, Ampicillin, Kanamycin.
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8L vl 713 a4 AN

Enterococcus spp. 2% g FAA 2444
HAre d3e M2 g5ttt 899 E faecium-&
oxacillin® clindamycino] ¥ WAL BRov}
1291 9] E. faecium tetracycling #|2]§ 7€}
5%9 gAY 3ty BF WA BJd.

Enterococcus spp. = tetracyclin®l tisle 23
F BT Ze4E U o] tetracyclinol B3}
A FAAJTE,

tx3 &P o8 g WY 8
7R A A o dF ZAFA ] o= Table 99
2}, 499 B. bronchosepticas cefotaxime ™
cephaosporind 27FA FAA AT FFHE
BR3, 599 B. bronchoseptica= cefotaxime
aqTt Z5de YeEldo vgE agsA
EQ 2859 AlTdXE 44 254 2
T 4zt gz2A Jelged, 18d9AE ce-
fotaximeo| Mt Z44& HPout, 19944
£ cefotaxime® cephalosporind] Z4+4<& B
R}, Alcaligenes spp.= cefotaximeZ} cephalo-
sporin®] &€ YEld o, o] e 49
9| B.bronchoseptica®t 1999 v aA 1T
4 e FAA g dael s
Cefotaxime-S 1&S4d T 5570l il
2% ZFAE BAA M 2gEe g4
At

Staphylococcus spp.ol WFE AR u)A
343 A3 Table 103 2t} 199l S
sciuri= AHEE FAA 1071R F9A ciproflo-
xacin, erythromycin, tetracyclin, vancomycin©l
#54E 2k 79 Ssciurie ciprofloxa-
cin, tetracyclin, sulfamethoxazol—trimethop-
rim% vancomycind Z44-& BH.oH eryth-
romycindl& F37t #44 (intermediate) & B
K}, 10¥9] S. sciuriv tetracyclin® sulfame-
thoxazol — trimetoprim, vancomycin®l] 744
€ B2, ciprofloxacindle 5% 744
(moderate susceptibile) & B¢t} 2089] S
sciuri= ciprofloxacin® erythromycin, sulfa-
methoxazol —trimethorpim®] Z+A4<¢ BY
o 1, 7, 10, 2089 S. sciurie Y thE
FAA FFAH FFE EH2n, beta—lacta-
maseFAMIAE BEF S-S B, 1489
S. simulanst ZAAFRE 671X FAYA] F ciproflo-
xacin, clindamycin, erythromycin, tetracyclin,
vancomycind] Z4dE B0, penicillin®l
t 5 AFEE JEIY S. sciuriB e
FAA s Aol ¥ AL ¢ £ A
Staphylococcus spp. 5FF° thdtqd 107}A]
A 85& F93td BEE vancomycindl e
EE Aol &449E veho] 7H¢ o)
3 FAYAK[.

Table 10. Broth microdilution test results of Staphylococcus spp.*

No. Identification Amp/Sulb Cep Cip Cli EM Ox P TC Sxt VN Beta

1 Ssciuri  >32 >32 <05 >8 <05 >8 >16 <1 80 <05 pos
R R S R S R R S R S

7 Ssciuri >32 >32 <05 >8 1 >8 >16 <1 <10 1 pos
R R S R I R R S S S

10  S.scuri >32 >32 2 >8 1 >8 >16 1 <10 1 pos
R R MS R I R R S S S
14 S.simulans <2 <05 <05 025 <1 2
S S S MS S S

20 S.sciuri >32 >32 <05 >8 <05 >8 >16 16 <10 1 pos

R R S R

S R R R S S

*Antibiotics in order : Ampicillin/Sulbactam, Cephalosporin, Ciprofloxacin, Clindamycin, Eryth-
romycin, Penieillin, Tetracyclin, Sulfamethoxazol — trimethoprim, Vancomycin, Beta— lactamase.
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Table 11. Broth microdilution test resulits of Enterococcus spp*.

No. Identification Cip P TC VN
8 E. faecium 2 0.12 4 <05
MS MS S MS
12 E. faecium 1 1 <1 <05
S MS S MS
13 E. faecium 1 0.12 <1 <05
S MS S MS
23 E. faecium 1 0.12 <1 <05
) MS S MS

*Antibiotics in order : Ciprofloxacin, Penicillin, Tetracyclin, Vancomycin.

Table ‘12. Broth microdilution test resulits of Gram negative rods

No. Identification Amk Amp Cb Cfm Ctx Cep CMP GM TC Tob Sxt

4  B.bronchoseptica >64 232 32 232 >32 >32 16 >16 <1 >16 <10
R R MS R R R I R S R S

5  B.bronchoseptica >64 >32 >512 >32 >32 >32 >32 >16 8 =16 <10
R R R R R R R R I R S

18 NF G(—) badilli =64 >32 >512 >32 >32 >32 >32 >16 <1 >16 <10
’ - R R R R R R R R S R S

19 NF G(—) bacilli >64 2>32 >512 >32 >32 >32 =232 >16 <1 >16 <10
R R R R R R R R S R S

22 Alcaligenes spp. =64 >32 >512 >32 >32 >32 =32 >16 <1 >16 <10
R R R R R R R R S R S

*Antibiotics in order : Amikacin, Ampicillin, Carbenicillin, Cefamandole, Cefotaxime, Cephalosporin,
Chloramphenicol, Gentamicin, Tetracyclin, Tobramycin, Sulfamethoxazol— trimethoprim.

Enterococcus spp. T AAu) =] w44
Ho] A= Table 1134 Zth. 8W9] E. fae-
cium-< tetracyclinol] tldF 43S BJon,
12¥19] E. faecium-< ciprofloxacin® teracyc-
lindll =438 vebith. 1393 238 9] E. fae-
ciumE AHE¥ 7R FAA A e ZeA
AXrY] A7) FA3RAT. 459 Enterococcus
spp.ol i3t 47FXe] A e = &
8L S8t B tetracyclino] 4% 79
ol ity 2% a8-S e, Va-
ncomycing A2 JAF=7} 050515 o4, o]
FEAN FHRFAEE BaEUd

IFSA el oiE 11714 FAAY
Auj= oA Eay ZAas Table 129 2o
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A7 ehbe FaEE $te] B sulfa-
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20F REF tetracyclindl ZAE EAG.
Staphylococcus spp.= S. viridans groupol| ¥)
ato] FAA A e Aol e, 53
penicillin, oxacillin®l W& 53FF 4FF7}
WS BHY. BetA HESo|H a5 53
2 AR Ry dHE Fnstd Bg 2B
A gA] desfol & Ao, HEEA] a¥SA
e 1A 2 3A4H) cephalosporin 34 A}
de vz ZArdg BRAAT, YA ami-
noglycosideAlE-°1\} ampicillin, chloramphe-
nicol®ll & WA3-& YERY 34t cephalosporin®]
AMgo] FHEHAD.

AA x| v M8 YL 2F A5 A
Agted, ol FA3ZAd uE FA
F4 297} ZREE $o] 2FY vga7)
g Eoltt, FEE 0|83 AA=] 34 (ma-
crodilution) & FAAE £ FEAAREH 2
gAY d&5H22 45t F 109709 ®
HE AL2-3}A|9, Vitek Systemse] 0] 43|49
(microdilution)2 ¢k 37} 3=} JAA F=&
A3ty Z:}-:F"é FFE B9sHA . 3 v
FTEOME Fo] AetA YR, TFAo]
g BRI, MR L TR Fol Aed
WAolgtal BaEY, I Alele S5k 754
(moderate susceptible, MS) && &7t 44
(intermediate, I)oj8}x R ®Ech, =3 7+
FA ETL YA A st TIEHT]
&o] PFolA o= Fxe] §Fo2 FA
AE Aok A A1 = YAT, I A
AFE Jdid e FE sl4yely A wiA 3§
AW g AMREY itk $E5E A5 $3
AFRL EL8A Bl AMgEed olE3Y
FEF RS g, FUAFHE B F
qFo e I AFE AAE £ gl T B
2L g Fodld ¥F FE FEIF FokA
offt NEg AAY F Uv FLE LI
FEE AL Z2HE 5 ¥E FEET
ATE AAE & GAT AZH 22 7@ A
g9 Tt FFHUY 1 FE7F EF FE
B} o) 3o FAME SV B¢ TS
AAG & Y& Z4-E TN, AR 3

23 (TSD AAL= Vitek GNI cardd 39} A5

580

HRE ¢ Qe FHE oplE ndFeoz 0
=4 T T390 Bol o]-8Hest7] W&
TF T &8317] §oldla] o] AALE A
P33Rt AR A w4 HPL 23 F
el viE] J1AE o] &3l EHA AFE
F A2 2 YA FX(breakpoint concentra-
tion) 8] FAA ] dis] FFA ARE AAE
A HAEE BoleAE #2¥ & e FHol
ok oA 72d 23S 7H $RE A8
o] Rodte gAY FFFEE 1T &
U &3t o] WHe FF X € TF
A& HARE BAld AAlsef 3ti, iLr7ielH
Z1A7F ek sk gl vk EF TY9
gx g Fy3] 237 oy dE FTFV L
FHUE BF dx== G B3 249H
EE & F71 819 29 B0 LFE 7HAS
F 3t 2 d3ale 22E gREy a5t
3 ta= gibH Bk oyt WA AY
225 LA AAE A, F HA
7+ Ae vinad F AT o work
no. 1 S. sciuri® penicillino] tl232 F4bY
dre FAeAdolied vAIYPANE Y
A, work no. 12 E. faecium©] penicillinth A3
AN F5= TFY, HILET IS
53 F7} cefotaximeZtAdo o2 e} &
AT A= ¥ AN ole Z4 HAg
A3z = 71Eoly o] 4y d27] o
oz AlgHy, Fd9 g8 FF3) ¢F7]
oJY¥I ANSF Y=o E<RA,  AAPTY
ol Ay #H9 RAFYY Tx udor &
Rolth, AL FH7T BRE HAFHAY
A X Staphylococcus spp.<= ciprofloxacin, va-
ncomycin, sulamethoxazol —trimethoprim, er-
ythromycing°l #8349, penicillino|t
oxacilin® &AH7} gIeS & F AN

=& Staphylococcus spp.s S. simulans= S.
sciuri®t BIR3IA )RR FAA ) ) 7
F40] Y& & & AN Table 10). E. fae-
cium 405 ciprofloxacin, penicillin, tetracy-
clin, vancomycindl Z+A4E EHTH(Table
11). 23 penicillin® vancomycin®] $F%



Ae4(MS)E2 BAE A&, NCCLSAA F
A3 vl & RS2 Enterococcus spp.ol thgk
olg FAAY vMINY A= FFAol
N1 FTTE AT WA {171 HEo]
Aok, 1FSA TES IHIFAA Tl B
AW FFEA ol gk WA ¥ &l EUT o
H-2-9] aminoglycoside™} cephalosporinA} &<
A WS Bk ohet sulfamethoxa-
zol—trimethoprim®] 5&F =59 s &4
g Bo, vjdaEy g HFol BE
FHE g FAAET AR E AT
3G9 HAE A7 dA ZEHRY
Agul}-g BeFoing 3 ¥IQ ATES
E33 A7 A& EHojoF & Aol &g olE
A3 tsld A FFAAAE Aldsto
AA YAA FIE F UEE FEZHY
EE 50 diF TZ2HA a7/ 4% A
oz Algddh.
v.& £

1359 279 FA=REH ATFE s}
I BRF F 4 A sty dxz
FHa AR w| M EAYE o]&3t F
AA ZEA HAAE AYsia FHE Al
FAA FAFE Fde B3t A7 2
ZAge dJATEFe FAA HFAZ FFE 1
o5ty ted Z& FES Ak

ZHAEY F LA IFFE FHEoINeH
(65%), 1 F 673 S. viridans group®l AL
5TF Staph. spp. 47T E. faecium 1.
ageA 7 (26% )L 53F7F vl EE A (lac-
tose non—fermenter) ©]1.2™, 1¥F%to] E.
cloacae ATt

g% T4 % S. viridans group R E. fae-
cum(4qF)e vlnd FAA ) AFEE B2
QA T, Staph. spp.(5TF) = WAL B Ao
Boteh, 284 A GEF) S AN U
e B Aol Bol FAA FAAlE WEA
FAA AFA HJAE AYst 2 2HE F
atejol & Aoz ALREHIIT. tiREE Al
o dsld e F 7HA $8A 2448 FAPEY

581

AT} A ERA T, IFE Td oA A cefo-
taxime®] ZA Fdol daa G E
Ade, GAEA vASHYgNE WS

Bof HAPAZE ZAste] @go] etk

ot

g

Sundqvist G . Etiology of the root canal
flora. J] Endod 18 : 427—30, 1992.
Moore WEC, Holdeman LV, and Cato
EP : Comparative bacteriology of juvenile
periodontitis. Infect Immun 48 : 507—
19, 1985.

Sundqvist G : Bacteriological studies of
necrotic pulps. Thesis Umea 1976.
Haapasalo M : Bacteroides spp. in dental
root canal infections. Endod Dent Trau-
matol 5. 1—10, 1989.

Fabricius L . Oral bacteria and apical pe-
riodontitis. An experimental study in mo-
nkeys(Dissertation). Gothenburg, Swe-
den : University of Gothenburg, 1982.
Tronstad L, Barnett F, Riso K and Slotz
J ¢ Extraradicular endodontic infections.

Endod Dent Traumatol 3 : 86—90, 1987.
Matusow R]J . Acute pulpal—alveolar cel-
Iulitis syndrome [V.Exacerbations during
endodontic treatment : A clinical study
of specific microbial isolates and their
etiologic role. Oral Surg Oral Med Oral
Pathol 61 : 90—5, 1986.
Stewart GG : A study of bacteria found
in root canals of anterior teeth and the
probable ingress. ] Endod 2 : 8, 1947.
Hedman W] ! An investigation into resi-
dual periapical infection after pulp canal
therapy. Oral Surg 4 :1173—9, 1951.
Shindell E : A study of some periapical
roentogenolucencies and their significa-
nce. Oral Surg 14 : 1057—65, 1961.
11. Winkler TF, Michell DF and Healey
HJ . A bacterial study of human periapi-

10.



12.

13.

14.

15.

16.

17.

18.

19.

20.

cal pathosis employing a modified gram
tissue stain. Oral Surg 34 : 109—16, 19
72.

Cvek M, Hollender L, and Nord CE :
Treatment of non—vital permanent inci-
sors with calcium hydroxide, Odontol
Revy 27 1 93—108, 1976.

Bystrom A, and sundqvist G . Bacteriolo-
gic evaluation of mechanical root canal
instrumentation in endodontic therapy.
Scand J Dent Res 89 : 321—8, 1981.
Bystrom A, Cleasson R and Sundqvist
G : The antibacterial effect of camphora-
ted paramonochlorophenol, camphorated
phenol and calcium hydroxide in the
treatment of infected root canals. Endod
Dent Traumatol 1: 170—5, 1985.

Reit C and Dahlen G : Decision making
analysis of endodontic treatment strate-
gies in teeth with apical periodontitis. Int
Endod J 21:291—9, 1988.

Barker BCW, and Lockett BC : Experi-
ments using a glucocorticosteroid — anti-
biotic paste in infected dog root canals.
J Br Endod Soc 5:60—8, 1971.
Ehrmann EH : The endodontic manage-
ment of the acute pulpal or periapical le-
sion. Aust Dent J 17 : 279—82, 1972.
Cervone F, Tronstad L, and Hammond
B © Antimicrobial effect of chlorhexidine
in a controlled release delivery system.
Endod Dent Traumatol 6 : 33—6, 1990.
Transtad L, Yang ZP, Trope M, Barnett
F, and Hammond BF : Controlled release
of medicaments in endodontic therapy.
Endod Dent Traumantol 1: 130—4, 19
85.

Barnett F, Trope M, Kreshtool D, and
Tronsad L : Suitability of controlled re-
lease delivery system for root canal disin-
fection, Endod Dent Traumatol 2 : 71—

582

21.

22.

23.

24.

25.

26.

27,

29.

4, 1986.

Barnett F, Gordon W, Trope M, and Tro-
nstad L { Tissue response to quarternary
ammonijum compound in a controlled re-
lease delivery system. Endod Dent Trau-
matol 4 : 76—8, 1988.

Tronstad L, Barnett F, Londono A, Drozd
E, Sloan W, and Russo E . Clinical effi-
cacy of an endodontic antiseptic in a cont-
rolled release delivery system.. Endod
Dent Traumatol 4 : 79—81, 1988.
Cohen S and Burns RC : Pathways of- the
pulp. 4th ed. St Louis : CV Mosby 364—
72, 1987.

Sabiston CB Jr., Grisby BA and Segerst-
rom MT : Bacterial study of pyogenic in-
fections of dental origin. Oral Surg 41 :
430—5, 1976.

Iwu C. MacFarlne TW, Mackenzie D, and
Stenhouse D : The microbiology of peria-
pical granulomas. Oral Surg 69 . 502—5,
1990.

Wayman BE, Murata SM, Almeida R],
and Fowler CB : A bacteriological and hi-
stological evaluation of 58 periapical le-
sions. J Endod 18 : 152—5, 1992.
Sjogren U, Figdor D, Spangberg L, Sund-
qvist G . The antibacterial effect of cal-
cium hydroxide as a short—term intraca-
nal dressing. Int Endod.J 24 : 119—25,
1991.

Molander A, Reit C, and Dahen G : Mic-
robiological evaluation of clindamycin as
a root canal dressing in teeth with apical
peiodontitis. Int Endod J 23:113-38,
1990.

Grossman LI : Polyantibiotic treatment of
pulpless teeth. ] Am Dent Asso 57 : 265—
78, 1951.

Bender IB, and Seltzer S : Combination
of antibiotics and fungicides used in trea-



31.

tment of the infected pulpless tooth. J
Am Dent Asso 45 : 293—300, 1952.
Heling I : Efficacy of Ledermix paste in
eliminating Staphylococcus aureus from
infected dentinal tubules in vitro. Endod
Dent Traumatol 7 : 251—4, 1991.

583

32. Thornsberry C : Antimicrobial suscepti-
bility testing - general considerations.
Manual of clinical microbiology. Balows
A, Hauser W], Herrmann KL, Isenberg
HD and Shadomy HJ, pp 1059— 64, fifith
edition, 1991.



— Abstract—

INDENTIFICATION AND ANTIBIOTIC SUSCEPTIBILITY
TEST OF MICROORGANISMS ISOLATED FROM INFECTED ROOT CANALS

Jung-Ho Ji, D.D.S., Mi-Kyung Im, D.DS., M. S.D., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Wonkwang University

Bacteria have been regarded as major etiolgic factors in root canal infections. Infected
root canal flora from thirteen patients who had visited to conservative department of Wonk-
wang dental hospital were cultured on blood agar plates. Cultued microorganisms were
isolated and identified with Gram stain and biochemical tests using Vitek Systems(BioMe-
riux, MO, USA) ; Antibiotic susceptibillity was performed with disk diffusion and broth
microdilution using Vitek Systems.

Gram positive cocci(65%) were predominant, which were composed of 6 Streptococcus
viridans group, 5 Staph. spp., and 4 Enterococcus faecium, in the isolatd 23 strains. Gram
negative rods (26% ) were the next common bacteria, which were composed of 5 non— fer-
mentative Gram negative rods, and 1 Enterobacter cloacae.

Most strains of S. viridans group and E. faecium were susceptible to antibiotics including
penicillin. But strains of Staphylococcus spp. and non—fermentative Gram negative rods
showed marked resistance to antibiotics except tetrancyclin and cefotaxime.

Most results between disk diffusion and microdilution were all agreed, but the results
of non—fermentative Gram negative rods were susceptible to cefotaxime in disk diffusion
method but resistant in microdilution.
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