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ANTIMICROBIAL EFFECT OF ANTIBIOTICS AND ROOT
CANAL CEMENTS ON THE PREDOMINANT PATHOGENIC
ANAEROBIC MICROFLORA IN ROOT CANALS

Kwang-Shik Bae, D.D.S., M.S.D., Ph.D.
Department of Conservative Dentistry, College of Dentistyy,
Seoul National University

The purpose of this study was to evaluate the susceptibility of anaerobic microorganisms to
certain antibiotics and root canal cements Prevotella intermedia(Bacteroides intermedius) ATCC
25611(serotype A), Fusobacterium nucleatum ATCC 25586, Actinomyces viscosus ATCC 15987
which are the predominant pathogenic anaerobes in dental root canals were cultured in BHI
for 48 hours(Fig.1). After each 200ul of those broths with microorganisms was streaked on each
surface of blood agar plate, 2 to 5 antibiotic discs which are impregnated with Tetracycline, Erythro-
mycin, Ampicillin, Clindamycin, or Vancomycin were applied on each surface of blood agar plate
and cultured for 5 days anaerobically in the anaerobic chamber{Coy anaerobic chamber MI, USA>
(Fig.2). 15 antibiotic discs for each kind of antibiotics and each species of microorganisms were
tested. Also each kind of root canal cement tubes which include Zinc oxide eugenol cement,
Zinc phosphate cement, Calcium hydroxide powder+D.D.W., Calcium hydroxide paste(Pulpdent
Tempcanal), or Vitapex(Table 1) were applied on the inoculated BAPs after 200ul of each experime-
ntal species of microorganisms was streaked on the surface of blood agar plates, and they were
cultured for 5 days anaerobically in the anaerobic chamber(Fig.3). The sensitivity(antimicrobial
effect) was determined by the diameter of the inhibition zone.

The results are as follows:

1. The results of antibiotic susceptibility test(Table 2)
1) All of the tested antibiotics had antimicrobial activity with various degrees.
2) In Prevotella intermedia (old Bacteroides intermedius), the diameter of inhibition zone to

¥ 0] AFEEL '2dE Aelitta ¢Ar)E Y AT(AF RN E 92— 15—2120)
Aol 2% AF.

515



Erythromycin(37.87mm+ 2.20) was largest , those to Tetracycline(26.20mm+ 2.96), Vancomy-
¢in(21.53mm:+ 1.96), Clindamycin(18.73mmx= 0.96) was smaller than former orderly, and That
to Ampicillin (7.87mm=+ 0.83) was smallest.

3) In Actinomyces viscosus, the diameter of inhibition zone to Erythromycin(28.73mm+ 1.22)
was largest, those to Ampicillin(21.73mm+ 1.03), Clindamycin(21.33mmx= 1.59) was similarly
next order, that to Vancomycin(19.00mm=+ 1.96) was smaller than Clindamycin, and that
to Tetracycline(11.93mmx 0.70) was smallest.

4) In Fusobacterium nucleatum, the diameter of inhibition zone to Ampicillin(31.07mm=+ 1.91)
was largest, that to Erythromycin(28.87mm+ 0.92), Clindamycin(20.47mmz= 1.51), Vancomycin
(16.73mm=: 0.96), Tetracycline (12.13mm= 1.06) are smaller than former orderly.

2. The results of root canal cements and pastes(Table 3)

1) The external diameter of tube is 4mm, so 4mm of the inhibition zone diameter means
non-susceptable. Prevotella intermedia (old Bacteroides intermedius) was non-susceptable
to Calcium hydroxide powder+D.D.W., Calcium hydroxide paste(Pulpdent Tempcanal), and
Actinomyces viscosus was non-susceptable to Zinc phosphate cement, Calcium hydroxide
powder+D.D.W., Calcium hydroxide paste(Pulpdent Tempcanal).

2) In Prevotella intermedia (old Bacteroides intermedius), the diameter of inhibition zone to
Zinc oxide eugenol cement(13.67mm 3.30) was largest, that to Vitapex(9.20mm+ 2.96), Zinc
phosphate cement(6.13mmz+ 2.07) was smaller than former.

3) In Actinomyces viscosus, the diameter of inhibition zone to Zinc oxide eugenol cement(17.40
mmz 5.20) was largest and that to Vitapex(8.80mm+ 1.70) was next order.

4) In Fusobacterium nucleatum, the diameter of inhibition zone to Vitapex(42.33mmzxt 17.2)
was largest and those to Calcium hydroxide paste(Pulpdent Tempcanal)(14.47mmz 3.72) and
Zinc oxide eugenol cement(8.93mm+ 2.71), Zinc phosphate cement(8.20mmz#+ 2.27), Calcium
hydroxide powder+D.D.W.(5.53mm+ 2.10)was next orderly. And then In Zinc oxide eugenol
cement and Zinc phosphate cement group, two of fifteen samples showed no inhibition zone,
in Calcium hydroxide powder+D.D.W. group, 8 of 15 samples showed no inhibition
zone.
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19803 Griffee 5”2 B.melaninogenicus$} A

FAbe] FAES] @A) FF Aol AT
3, B8, ¥F ¥9 ¥4 B. melaninogenicus ¢}
Fol g AEEA 7 Aok Ladtslel. Sundqist®,
Mayrand® 5% 53] g}Qukg, 2F, 5, 459
39 F4E5Y 40l T2 == FAAHA JeER
X]o}el| A Bacteroides melaninogenicus®] subspe-
cies7} EHAEG T 3o

Yoshida $9& &I 4354 gl o}
¥ FEZ oral streptococci®} enteric bacteria”t
HAEE v, d3Fez FAFAA de A
olellA] Bacteroides species®} Peptococcus mag-
nus& Y13 E2suUl=2A Bacteroides melani-
nogenicus®} € ¥ 7147 mixed infection®] 9%
%733 @) Yot Sundqist$} Griffeed] A&
Rkt

van Steenbergen 599 HZ oA AP
ol Mgt &A=, 55¢ DNA homology & A1 3L
7o) menadione°] & E 83}, Bacteroides?] ¥
FFE Fohfo] Bacteroides endodontalis®tX 3
239t van Winkelhoff $2°% 1% AF-case?
38%914 B4 TFE EAsNY. olF ol
ow JAol XNZ@ZYe A=A FFe ¥
AA ket

Baumgartner $¥& NTUHAE 7MW ZdS
#ol 23 smmW e & WSS A 50Fe] E&
geglen, 5 MTLE Actinomyces, Lac-
tobacillus, black-pigmented Bacteroides, Peptost-
reptococcus, nonpigmented Bacteroides, Veillone-
lla, Enterococcus faecalis, Fusobacterium nuclea-
tum,‘ Streptococcus mutans& FEokh
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U AESE 2H3a, vAET 712AE AASE AL
gFolg,

e B dA7e (29 dfA s &
5= Actinomyces, black-pigmented Bacteroides,
Fusobacterium nucleatum ¥ 3%9] 3714 ATl
3k 539 FWA F Tetracycline, Erythromycin,
Ampicillin, Clindamycin, Vancomycin Sl tigt
#A43E& dF}A F.

B3 9 AHeHe 28 338 AdES 7
g& 435 Nad Ha 44 HHEE 28
FAE AHMES] dgd] E&o] Hax} g}

I, &8 M= o Uy

1. A8 N2

Ag AT Prevotella intermedia( Bacteroi-
des intermedius) ATCC 25611(serotype A), Fuso-
bacterium nucleatum ATCC 25586, Actinomyces
viscosus ATCC 15987 ¥ 3%-& A&-3tx, WA=
Tetracycline, Erythromycin, Ampicillin, Clindam-
ycin, Vancomycin 5 574 Agsiglen, 2@
27 HYMEE Zinc oxide eugenol cement, Zinc
phosphate cement, Calcium hydroxide powder+D.
D.W., Calcium hydroxide paste(Pulpdent Temp-
canal), Vitapex 5 57FA1E AM-8k{ v} (Table 1.).

FAAE 44 43FS] FYAE A+ 6mm
22719] disc(BBL Sensi-Disc, Becton Dickinson and
Company, Cockeysville, MD 21030 USA)E AM&
3o, 1 FEE Tetracycline : 30mcg, Eryth-
romycin . 15mcg, Ampicillin © 10mcg, Clindamy-
cin : 2mcg, Vancomycin - 30meg®] Rt

2. A U

D 344 4¥

Prevotella intermedia(7* Bacteroides interme-
dius), Fusobacterium nucleatum, Actinomyces vi-
scosus 5 339 @& ZZ BHI oA 48A13L wf g3t
%(Fig. 1) 27 Blood agar platecl 200p13 H %319
=@Eel. Z42hel #o] =2E Blood agar platedl
1 plate B A disc 2~5"1% HEFI=E o,
FAAE 1577 15719 discE A3, o] A&
A 8714 ®%71(Coy anaerobic chamber MI,



Table 1. Root canal cements and pastes tested.

Approximate p - 1 ratio

Product Code Manufacturer .. "
or mixing conditions
Zinc oxide eugenol ZOE Pharmaceutical grade 251 by vol.
Zinc phosphate cement ZrPC Confi-Dental, Louisville, l4g: 0.5ml
Colorado

Calcium hydroxide powder Cal. Eli Lilly & Co.Indianapolis, Ind. mixed with D.D.W.
Pulpdent Tempcanal Pd Pulpdent, Brookline, Mass. supplied as paste
Vitapex Vit Neo BBET#EHX &, Japan supplied as paste

Fig. 1. Prevotella intermedia(Bacteroides inter-
medius) ATCC 25611(serotype A), Fuso-
bacterium nucleatum ATCC 25586, Acti-
nomyces viscosus ATCC 15987 were cul-
tured anaerobically in the BHI broths for
48 hours.

Fig. 2. Zones of inhibition surround antibiotic
containing discs.(microorganism : P. inte-
rmedia, antibiotics : Clindamycin)
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UsA)ell $o] 543t wiFd ¥ HAE inhibition
zone®] A 7& vernier caliper® AHg-8le 233}
=H(Fig. 2). inhibition zoneo] WHo) ol i ¥
TAY F4E FEATS aF A9 PEAE /8%
At

Blood agar plate®] pHE 7.2—7.32%2 §-%3}1,
Z4J& Trypticase soy agar 20g, Agar 2g, Yeast
extract 0.5g, Glucose 1g, Na-succinate 1g, KNO;
1g, Na-Formate 1g, Na-Fumarate(Fumaric acid)
1.5g, Rabbit blood 25ml, Hemin Sug/ml, Vitamin
K 0.5ug/ml, D.D.W. 500mIZ 3&t$ich

2) 28 34 M4UE ¥¥

Prevotella intermedia(* Bacteroides interme-
dius), Fusobacterium nucleatum, Actinomyces vi-
scosus T 3%2] &€& & BHI oA 48417k vf g3t
¥ 247} Blood agar plate®l] 200u1¥ HFsle =g
3tirt. 23 97 4mm, WA 3mmoli Hel 5
mm¢l PVC tube® & & ¥¢& bone waxZ A4
LHA71Z, 47] 559 2854 AUEE Az
AL AAjo] whe} T3] tubelol ST
ojs}zo] FHH tube® Z ol ELE Blood agar
platecll, Vitapext: 1 plate B 1—-271, Zinc Oxide
Eugenol Cement, Zinc Phosphate Cement, Cal-
cium hydroxide powder+D.D. W., Calcium hydro-
xide paste(Pulpdent Tempcanal) 52 1 plate T
5714 Blood agar plated] MHE} FEHHZE 4
A Fig. 3). 91 A ¥4 WP Bel 5
47t w3 F PYAE inhibition zones] AP L
273}t inhibition zoneo] YW&o] ol B7F
¥ Ae AERY GE7e YIAE 715K
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Fig. 3. Schematic drawing of PVC tube diffusion
test of root canal cement.
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1. SHx AN

3%¢] 49 AT Prevotella intermedia(7 Bac-
teroides intermedius), Fusobacterium nucleatum,
Actinomyces viscosus®] 5% AR Tetracycline,
Erythromycin, Ampicillin, Clindamycin, Vancom-
ycin®] ¥ inhibition zone H73<] &4 HAX R
FEWA= Table 2 & 2}

2, 22 30 MUE AYHMN

3% 49 U4 Prevotella intermedia(* Bac-
teroides intermedius), Fusobacterium nucleatum,
Actinomyces viscosus®] 5% ¥ 47 AYME Zinc
oxide eugenol cement, Zinc phosphate cement,
Calcium hydroxide powder+D. D. W., Calcium hy-
droxide paste(Pulpdent Tempcanal), Vitapex ©l
@ inhibition zone 379 &3 WA % BF
HA= Table 3 3 2.

v, &2 % a¢t

Ao g F¢d FAbEES 34 (dilution
method) ¥ &P (diffusion method)©] o w2~
B, Gigole Y882 (disc-diffusion method)
3 Y9883 (cup diffusion method)o] 1Ew®,
£ A4 4849 Feade 9udabde
AHgEIS 28 34 AdEY gaade 4%
AHE AMESIHTE o] 4e] WA oFASt &3
Z o] inhibition zone®] YER}1L, sensitive, inte-
rmediate, resistantT22 FFCPP,

£ A A8 AF F Prevotella intermedias
2744 Bacteroides intermedius2 E2¢ AldL
E Bacteroides gingivalis, Bacteroides endodonta-

Table 2. Mean values and standard deviations of the inhibition zone diameters around the antimicro-

bial discs on the BAP.

meanz S, D.(mm)

Microorganism Tetracycline Erythromycin Ampicillin  Clindamycin Vancomycin
Prevotella intermedia 2620+ 296 37.87+220 7.87+083 18.73+096 21.53%1.96
Actinomyces viscosus 1193+ 070 28.73+122 2173103 2133+159 19.00+ 1.96
Fusobacterium nucleatum 1213+ 1.06 28.87+092 31.07+191 20471151 16.73+0.96

# Disc diameter - 6mm

Table 3. Mean values and standard deviations of the inhibition zone diameters around the cups

with root canal cement on the BAP.

meanz S. D.(mm)

Microorganism ZOE Cal Pd Vit
Prevotella intermedia 1367+330 6.13+2.07  4.00% 0.00 400+ 000 920+ 296
Actinomyces viscosus 1740+ 520 4.00+£0.00  4.00%0.00 400+ 000 880+ 1.70
Fusobacterium nucleatum  893+271  820+£227 553+210 1447+372 42.33+17.2

# PVC tube diameter : 4mm



lisst t1Eo] AZYF WA A5 A E Bac-
teroides species <] Ehjo]njhz® QX Ao
g EAE BA43A gon, U714 Gram
24 TFLE i 2337 |H0 FAFHeE
EAY dze AFHQ gRdEee FEsplE
P, W& Bacteroides’t ZHTE /3K LPS
B9, GFAAA XY @& Wl 3= capsule®,
AFAA 2L B3 trypsin B F BHEL
5o RAEHEALAHDG g ATEH A9 Wil
FLE YL = EHEFE YAgc}. 3 Pan-
tera 5& Bacteroides intermedius, Bacteroides
gingivalis, Bacteroides endodontalis % Bacteroides
intermedius’} A& ¥A2] key microorganism®l
g F33 .

Sundquist® & S8 A1Z-& g 2 HFZh]
A@@A ded, 7P E3) 2ASE Fusobacte-
rium nucleatum& Peptostreptococcus micros, Wo-
linella recta, Porphyromonas(3¢] Bacteroides)
endodontalis, Selenomonas sputigena®}t 33#
A7F A3, 289 34% 94 YA E Bacteroides
intermedius¥= Peptostreptococcus anaerobius, P.
Micros, Eubacterium species$} F4@aA7} glo
¥, X Actinomyces speciest= Propionibacterium
propionicus$} A3@@AY} Aok Kt =P
Mayrand ¥ B. asaccharolyticus 7} hemin th4l
succinate® AH8-¥ 4= 121, succinate® A4tk
vl gl 2]&3l7] wEd K. pneumonia®s THE
gl gasditn sk A wjgelA agar
immobilized succinate or hemin¥@} o] HE3bH
A29] nQEL Wagld.

T 2FFYANA F898E 3= Bacteroides
species % Bacteroides genus 9] type species$] Ba-
cteroides fragilis®} 58 A58 549 Aojg B
ol B.gingivalis, B.asaccharolyticus, B.endodo-
ntalis& Porphyromonas genus2 5HA|A 2z} Po-
rphyromonas gingivalis, Porphyromonas asaccha-
rolytica, Porphyromonas endodontalisg} ™49 3}3L
¥, B.intemedius, B.melaninogenicus, B.denti-
cola, B.loescheiiE& Prevotella genusZ HHAIA
Prevotella intermedia, Prevotella melaninogenica,
Prevotella denticola, Prevotella loescheii2 ™ 8}

ATk,
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Bacteroides genus$t #7] Bacteroidaceae fa-
milyell 43l= Fusobacterium genus® pointed
ends& Ad Y714 gram-negative small spindle-
shaped rod 24, ZAYAE A &3, 5]
dow, FQYrigdes Age 7%, U, 94
A7) 59 FFFels, WZ pulmonary, intraab-
dominal, and pelvic abscessollA] #2]€cl. =g
A5 ThE anaerobe$} facultative anaerobe 53 mi-
xed infection2=d-& B}, sugar& YEAIA orga-
nic acid$! Butyric acid, acetic acid, lactic acid $&
Ay8k3L, &%) propionic, succinic, formic acid&
A3/d8t, Peptoned £3HA7171= ¥}, & HY)
AH8-% fusobacterium nucleatum < <F 16%-¢] fuso-
bacterium speciesZ type species®A] Vincent's
angina(trench mouth) 9] 7$-¢l ®j&] spirochete’®
3} o] Yel7|E e}, horse blood agar$ioll 1—2
mm$] circular to irregular, convex, translucent
colonies® 433 54 non hemolytico] P ®,

Actinomycetaceae family®ll &3} Actinomyces
genus(ray fungus)E Gram %4d°lil, Non-acid-
fasto], 540 1, EAYIE 3A] gon,
70 anaerobicol™, 1907'3 Bergey?} T-7ujclA)
A28} ek, A israelii, A. naeslundii, A.odonto-
lyticus, A.viscosus, A.bovis52] 5 species’} 1
o], type speciesS Actinomyces bovise]th. ¥
o] AEE A viscosust hamster, rat, AFEe]
T A BalEln], BHI(Co2%} E7181%%) agar A4
filamentous fringe7} A dense centerE Rt}
facultative anaerobeZ CO,8} # Ao, Alg +
79] dental calculus, root surface caries?lA] 2
A2}, hamstero]A] XFAPS dovn AFGE
o} E¥ sucroseE £33} levand FAUGH S,
Hoshino $°& & Aold Aol$-230] A& 19
7h9] A HolF YFHAIY ANNAFAAA K
Fx& e, § Aok-2F5dd AR €y
A 97l F$E F7FHo2 A AEHAE
g A, °lF 9 B¥F 6719 XololA 54 A
T3HYel e Aol EAHRNLH, FA AT
HAYY/MFLZ  Eubacterium, Propionibacte-
rium, Actinomyces 03X, TE HA@V AT
O 2 Lactobacillus, Peptostreptococcus, Veillo-
nella, Streptococcus ©|it}. Ejt ATEE7T AL



Jotd Xole-4F FH9t RANE AoE Hol 4
oHARE B8 X2 AT B3 Busiych

YA L] 2FHYL peptidoglycan?] S <
A AMEHAYYE JABHE Ampicillin, Vancomy-
cin, 30S ribosomal subunite] ZH&-s @AFYE
A 3kE Tetracycline, 50S ribosomal subunitell
243 SUHAIE A= Erythromycin, Clinda-
mycin S22 99, Ampicillin® Gram 437
o & 29, Clindamycin streptococcus, staph-
ylococci, pneumococci®t 71} gram ATl F
etk 53] penicillindl H3Ao] e Folut pe-
nicillind] ¥ oA FRAFEA APFH22
A3}, Erythromycine bacteriostatics® beta
hemolytic streptococci, pneumococci, staphylococci
So & EetP?®, Tetracyclinedl ti¥ A&
A7 Re AWM dAsZd EB3HA £3}7
W &21ul, plasmid-encoded process® °F&9] &
g Zolx, AT WEE F4A77] W&o, Er-
ythromycinol ti¥ Aol A7l AL plasmid-
encoded enzyme©] 23S rRNAE methylated] <}
AL sy wEel o,

g2l g7 AEA disce F7°] 6mmol
22 2337} emmel A€ Aol AY Qe
A4Mel, Prevotella intermedia (7*Bacteroides inte-
rmedius) ol A Ampicillin ©] 7.87+0.8322
w] k4t inhibition zone® UERA o]99] BE Z¢-
oA gAA e gdgol el

Bacteroides genus% B. fragilist B-lactamase *§
o2 penicillin®l Aol 1o Clindamycin©]
F& Ao Ho] 93, cefoxitin, metronidazole,
chloramphenicol 5% A}&-%t}. ©]ol| H]3] B. mela-
ninogenicus¥ penicillin G7+ & R22 5o Ut}
2 ¥ Yoon 52 Clindamycin, Tetracycline,
Erythromycin, Ampicillin, Vancomycin ¥ 5% &
A9 B.gingivalisoll h¥ FHENE ALY
o2 ##3ly 53 2 5F YA EH7T 313, Clindamy-
cin¥ Tetracycline ©] 713 &Edrt i Bist
At

E A¥e] A28 AT Prevotella intermedia
(Bacteroides intermedius) ¢l ™34 Erythro-
mycin®] 7% & inhibition zone-& YERAL, Tet-
racycline, Clindamycin, Vancomycin & A9 A}
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& inhibition zone& YERIRI2™, Ampicillin®]
7}% 2L inhibition zoned Uehiit}.

Actinomyces genus% ActinomycosisE ¥L.7]e
Actinomyces israeliit penicillin G7F & Hog
5ol lEdl®, & AHA ARS8 Actinomyces vis-
cosus®l] T34 Erythromycin®] 714 & inhibition
zone& YERRIIL, Ampicillin, Clindamycin, Van-
comycin & A2] A3} inhibition zoned ERY
2.9, Tetracycline®] 73 &£ inhibition zone &
e At

Fusobacterium nucleatumoll W3}4¥E Ampicil-
lin®] 718 & inhibition zone® YEMISI3, Eryth-
romycin®] AR} FEo|en, vhi-<] Clindamy-
cin, Vancomycin, Tetracyclinec 2.2 inhibition
zone A7) A3t

£ Agd AMgE 2uFA ANEEL FHd
7} &3] 2Z0]= Zinc oxide eugenol cement, Zinc
phosphate cement$} Calcium hydroxide] ] 24
Calcium hydroxide powder+D. D, W., Calcium hy-
droxide paste(Pulpdent Tempcanal), Vitapex %
37, =8 57HE AH-E

THFA ANES 28 3oz dHAe
A3 oo AEE THE U Folx FEtET
Ao g Fago] 7= =3} FHE 28
a2 FAAE § e A97) Qojof g
Baga o9, Z#AFA AdEe] g7y 4
AA tubed] 9730 4mmolEE £A X7} 4mm<l
7A9E A4 A gl A, B A AHSE
M Prevotella intermedia (7 Bacteroides inter-
medius) ol I3AE Zinc oxide eugenol cement©]
13.67TmmZ 71& ¥aHo] ZA3L, Vitapex”} 9.20
mmZ Thg&ollen, Zinc phosphate cements
6.13mm= ofZte] FqHFE-E re e, Calcium hy-
droxide powder+D.D.W., Calcium hydroxide pa-
ste(Pulpdent TempcanaD € A3 #EE Ro|A
st

Actinomyces viscosus®l] tJ3|A1¥ Zinc oxide eu-
genol cement®] 17.40mmZ 7} ¥F o] AW,
Vitapex”} 8.80mmZ th&-&01%lew, Zinc phos-
phate cement, Calcium hydroxide powder+D.D.
W., Calcium hydroxide paste(Pulpdent Tempca-
naD< A3 YL HolX gt



Fusobacterium nucleatum®] th#] A= Vitapex7}
42.33mmZ 7H¢ o] ZH3L, Calcium hydro-
xide paste(Pulpdent Tempcanal) 7} 14. 77mm& ¢t}
|&olflem, Zinc oxide eugenol cement©] 8.93
mm, Zinc phosphate cement”} 8. 20mm= FF8-&
B3, Calcium hydroxide powder+D. D, W.i= 5.
53mm= 2fte] A Y& BAth. - H Zinc oxide
eugenol cement?} Zinc phosphate cementell th3f
ANe 47 15719 FE8F 271914, Calcium hydro-
xide powder+D.D.W.o] tigiye 15709 #ES
8704 inhibition zoneo] VER}A] Skttt

AT A BN FANDE G AHS-E A
e =Fo] B WA Milosevic® & Mueller-
Hinton A3 AE o] &8, 439 FF3E #2443
24 M E 2] Streptococcus sanguis NCTC 7864
g YT EISE F7139 e, Optical density ana-
lysis& B 4334, pH &4, viability count&
2413t o) vl ¥ A3} pH A& P<0.059]
£ At gAHAOY, AAFAT viability
countol A& f-21 & o)zt gllen, RE AHEE
cidal effect7t IRied @A g@HY F7HHE
ghe oljeta F48k%th. ESafavi 52 bacterial
LPSdl Calcium hydroxide & #-&-A17 LPSe] X &&
7HrE#3 free hydroxy fatty acid®& AA3hHe
Ao 2 Hol, Calcium hydroxide® <X AlE-3}
LPSE& Calcium hydroxide-degradation A|# &%
FF& ARANZ F AT FAHUS. Gutmann
Z40 2 Ay Calcium hydroxide2 =33}&4¢] 8
HA AdBA casedd Aol A FEAAE
AAf71 0] dojt F¥E H1slsl, Calcium hyd-
roxide’t 42 AVAXE HH3n X{71de Al
5 d& Ao] opdrt &K FdMe
$*0] 1987 Streptococcus sanguis®ll W =&
274 NHAES FHEFAE B Ho| Jov ¥IA
AFL2+ 1989 Yoon $47°] B.gingivalis 159
Wit SuFA ANES] JFARE BE3NA Vi-
tapex, N2, PCA, ZOE €22 ¥ad¥d Bgiow,
Fasgdae Ay YEEg HolA ¥y B
L5128
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v.d £

Prevotella intermedia(7 Bacteroides interme-
dius) ATCC 25611(serotype A), Fusobacterium
nucleatum ATCC 25586, Actinomyces viscosus
ATCC 15987 § 3% d¥ridel ¥ 57144
#AA] Tetracycline, Erythromycin, Ampicillin,
Clindamycin, Vancomycin 59 $Z&#& 543}
7] 918l YaFH(Fig. 2)& AWEx, 5%
<@ 34 MY E Zinc oxide eugenol cement, Zinc
phosphate cement, Calcium hydroxide powder+D.
D.W., Calcium hydroxide paste(Pulpdent Temp-
canal), Vitapex $(Table 1) 8] $F&HAE S4317]
3l P95-H4H (Fig. 322 44 A48
A&ty o 2 2938 AU

1. SMH A% dk(Table 2)

D RE AR ZAAY 7 4Y9 ddgd o)
Az Aol oy 2T gL JiAn
ARt

2) ¥ 2A¥a) A8E AF Prevotella intermedia
(7 Bacteroides intermedius) °| tiAe
Erythromycin®] 7} & inhibition zone& +
EJiiR, TR-2& Tetracycline, Vancomy-
cin, Clindamycin®=2. 2 inhibition zone& Y
Eli%ien, Ampicillin ©] 7} #-& inhibition
zone$ JYERH i)

3) Actinomyces viscosus®l tH3) A& Erythromy-

cin®] 7F4 & inhibition zone& ERRL,

Ampicillin, Clindamycin® A< #A1¢ A=

9] inhibition zone& UERRLH, g0

Vancomycin®]3L, Tetracycline®] 7}3 3L

inhibition zone$ YERARITE

Fusobacterium nucleatum®ll H3]Ae Ampi-

cillin®] 7}°¢ & inhibition zoneS YIS,

Erythromycin®] A $@oloW, vhaol

Clindamycin, Vancomycin, Tetracycline®2

2 inhibition zone 7] T3t

4)

2, =g X MUHE AEBD(Table 3)
D 2833 AdES 33Fd HYPNA tubed]
91730 4mmolBE &4 A7} 4mm BI¥E .



2)

3)

4)

1.

2.

3.

A5Adel A gl AAd B AY) A
AT Prevotella intermedia (- Bacteroides
intermedius) ol W3 A& Calcium hydroxide
powder+D.D.W,, Calcium hydroxide paste
(Pulpdent Tempcanal) & F§ 78L& B
o]A] ¥k, Actinomyces viscosusel] o3l
A Zinc phosphate cement, Calcium hydro-
xide powder+D.D.W., Calcium hydroxide
paste(Pulpdent Tempcanal) o] A3 &7
Ho|x gkskrt.

Prevotella intermedia (-7 Bacteroides inter-
medius) ¢l A& Zinc oxide eugenol ce-
ment®] 13.67mmZE 7§ ¥FHo] L,
Vitapex”} 9.20mmZ TE-&olen, Zinc
phosphate cementE 6.13mm= ¢fte]
g Bq.

Actinomyces viscosus®l TH3lA41E Zinc oxide
eugenol cement®) 17.40mm= 7} 7o)
783, Vitapex”} 8.80mmE Tha-Eolsitt.
Fusobacterium nucleatumell =X & Vita-
pex?} 42.33mmE 714 7ol FP1, Cal-
cium hydroxide paste(Pulpdent Tempcanal)
7t 14, 47mmE ol ALeH, Zinc oxide
eugenol cement®] 8.93mm, Zinc phosphate
cement’} 8.20mmZ ¥TEHE BAL, Cal-
cium hydroxide powder+D.D.W.& 5.53
mmE 4t $FYEE BAT. 2™ Zine
oxide eugenol cement$} Zinc phosphate ce-
mentdl A E 77 1572 BEF 270 A,
Calcium hydroxide powder+D.D, W.¢l th3j
A1e 1571¢] EEF 870914 inhibition zone®]
vEeRGR gttt
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