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symptoms like pain, swelling, and fistula.
by Td (52.8%) and Pe (38.9%).

clinical symptoms.

DISTRIBUTION OF ORAL PATHOGENS IN INFECTIONS OF
ENDODONTIC ORIGIN

Seung-Yoon Kim, Ho-Young Choi, Sang-Hyuk Park, Gi-Woon Choi*
Department of Conservative Dentistry, Division of Dentistry, Graduate Schoo! Kyung-Hee University.

It has been documented that periodontopathic bacteria are also implicated in endodontic infections.
16S rDNA gene-directed PCR was to examine the prevalence of periodontopathic bacteria including
Actinobacillus actinomycetemcomitans (Aa), Prevotella intermedia (Pi), Prevotella nigrescens (Pn),
Porphyromonas gingivalis (Pg), Porphyromonas endodontalis (Pe), and Treponema denticola (Td) in
the root canals of 36 endodontically infected teeth having apical lesions with or without clinical

1. In 36 infected root canals, most frequently detected bacterial species was Pg (61.1%), followed
2. Of 36 infected root canals, Aa was detected in 6 canals (16.7%) of the teeth, all of which showed

3. Of 36 infected root canals, Pi and Pn were found in 4 (13.9%) and 5 (33.3%), respectively. Notably,
prevalence of Pn in the symptomatic teeth was 50.0%.

4. One of black-pigmented anaerobic bacteria (BPB) including Pi, Pn, Pe, and Pg was detected in
all of the teeth that showed pain or especially swelling but not fistula. It was, however, found
that prevalence of BPB in the asymptomatic teeth or the teeth with fistula was only 40%.

5. Pe and Pg were detected in the teeth regardless of the presence or absence of symptoms.

6. Td was detected in the teeth regardless of the presence or absence of symptoms.

High prevalence of BPB in the symptomatic teeth but low in the asymptomatic teeth suggests that

BPB may play an important role in the pathogenesis of periapical lesions.

Key words : PCR, BPB, infection, clinical symptom, periapical lesion, root canal
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A dAs e A $Fe 33 AgH 9o o]E ¥
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talis7h 284G A2 B29 #dsle] Yehvde F2
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FEE FGoIA o] F Aol LT JFE ke T
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2t BudtH Y. Prevotella intermedia$h Prevotella
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spoh dehaes 2agdes guE Fsoly
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Pr. intermedia®t Pr. nigrescenst 44 4] gle 2
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of SRAZE A K Aoke WEL2 3o 22~594)
| 149, 18~654 <47} 229 § % 3699 }AE A
B3R AEAF] A Aok 5%, T, 739 &

AAF-Z 71535t

2) AgAH

36% #ate tFXolE pumiceE AHBI rubber
dam< AR Ao}t 1 Aol FHE 30% Ha0:2
AFsta, oAl 5% iodine tinctureZ A%3tx VA 5%
sodium thiosulfate 422 jodineS B84} A7},
3% 254 burZ /RES 4% US A 7E A9
3 2ot} rubber dam ¥ 99} U oz AF
AT, 28 o 278 AYAAFE AR @A FY
33 28 WollA 7178 2F3A fileol v} paper point
2 28 UWEES B3 Had A4 d4(PRY)
o 32 O DNAE F&317] 98] A Ao ¢431
Atk FFAAM AEE AHE Aol A4 FRELS
2% chlorhexidine2.2 A% th2 @dd FAVIZ &
T8

2. 16S rDNA gene-directed polymerase chain re-
action (PCR)

1) DNA &

A¥4E £49 AN 57 8 PBSE 45 B9 349
AlF1 3 YA vortexZ A B3I F 12,000x g2 4CoA 10
22 AT, AAES Iysis buffer (500 mM

Tris-Cl (pH 9.0], 20 mM EDTA (pH 8.0], 10 mM
NaCl, 1% SDS (w/v] 100 4%} Proteinase K (20 mg/
ml) 10 M4E B2 37TAN 13 vt Mg & &
gZ¢] P:C:1 (phenol: chloroform: isoamyl alcohol) E
23t 12,000x g2 4TelA 1587 daEesid. 4
Z4Z #3389 0.3 M sodium acetate, 100% ethanol
2.5 volumeS A718la, 12,000x g2 4T 1583 4
AEDAAT. 938 pellet& WAl 70% ethanolel F
A7 F 12,000x g2 4ColM 1587 94 #2135 DNA
pellet& Atk DNA pellete 50 4 ZF5A &3A17
T AR A7EA] -70Col BF3EA )

2) Primer A2

PCRell AH8-817) 948} A. actinomycetemcomitans, Pr.
intermedia, Pr. nigrescens, P. endodontalis, P.
endodontalis, T. denticolad] £°18 o2 Ueh}E 168
rDNAfAAR] A5 H7 Mg S 7IEL8 3l 4 AdE
o £o]& primer (Hto] Yo} tid, th3=Z)E A 2tst
F*. A 8FEE U Ald DNAY ZAE &asy] 98
BE AT EAste 16S rDNAY F71M Q4 7128
ubiquitous primer® 7 A28} HTable 1).

3) EFdF
F&3% A& DNAZ AMHE-3lo] PCR 1€ 538 4

8 EETFE A48t ALEsT. EETFEE A,
actinomycetemcomitans Y4, Pr. intermedia ATCC

25611, Pr. nigrescens 9336 (ATCC 33563), P.

Table 1. PCR primer pairs used in this study for detection of putative endodontopathogens

Bacteria Primer pairs (53 ) bp of amplicon

Ubiquitous primer GAT TAG ATA CCC TGG TAG TCC AC 602
CCC GGG AAC GTA TTC ACC G

A. actinomycetemcomitans AAA CCC ATC TCT GAG TTC TTC TTC 557
ATG CCA ACT TGA CGT TAA AT

Pr. intermedia TTT GTT GGG GAG TAA AGC GGG 575
TCA ACA TCT CTG TAT CCT GCG T

Pr. nigrescens ATG AAA CAA AGG TTT TCC GGT AAG 804
CCC ACG TCT CTG TGG GCT GCG A

P. endodontalis GCT GCA GCT CAA CTG TAG TC 672
CCG CTT CAT GTC ACC ATG TC

P. gingivalis AGG CAG CTT GCC ATA CTG CG 404
ACT GTT AGC AAC TAC CGA TGT

T. denticola TAA TAC CGA ATG TGC TCA TTT ACA T 316

TCA AAG AAG CAT TCC CTC TTC TTC TTA
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endodontalis ATCC 35406, P. gingivalis 2561, T.
denticola ATCC 335218 AH&-3tAth. A. actino-
mycetemcomitans Y4 TBSVHIA| & A8t CO Y
710 WFSIATH® . T. denticola® ATCC (American
Type Culture Collection) oA A|A|8k= & 1494 mod-
ified NOSHIAI & Al&319 1, YA AT2 yeast
extract (5 mg/ml), hemin (5 wg/ml), vitamin K1 (0.2
ug/mi)o] A7FE 1/2-strength brain heart infusion
broth (BHI: Difco, Detroit, MI, U.S.A)& Atgsle &
F @713(10% Hz, 10%C02, 80% N2) .= i3t}
vl & DNAE 99 22 o g 2319t

4) PCR

PCRZ A1337] 918l Al& DNA 0.5 4, 2+2+¢] primer
1 4 (40 pmol/u), 10x PCR buffer 5 «, Taqg DNA
polymerase (5 unit/#) 0.25 #, dANTP (0.25 mM) 3
# (ubiquitous, A. actinomycetemcomitans, Pr. inter-
media, Pr. nigrescens) = 5 ¢4 (P. endodontalis, P.
gingivalis, T. denticola), MgClze (2 mM) 1 4 (ubiqui-
tous, Pr. nigrescens) -5 4 4 (A. actinomycetem-
comitans, Pr. intermedia ,
endodontalis, P. gingivalis, T. denticola), 181 %
& H7leld F 50 W] wHeEdd s 2Asle

PCR 272 AZslE & U Alg$ol el t2A 4%
AP, P. endodontalish P. gingivalisi 95CIA 2
B2k ¥4, the 36 cycled] PCRE 94ColM 3023 W
43, primer®] 2%-< 98l 60CAAN 1%, A Z 72
CAM 282te R Hein, JETAHL 72T 10822
A3t A. actinomycetemcomitans, Pr. interme-
dia , Pr. nigrescensg 9JaiA 7182 94TAA 30
Z, T 36 cycle®] PCRE 95¢C 30%, 55C 1%, 72¢C 2
7, FFHoz 72¢C 10822 834k T denticola
¢} ubiquitous primerg A= 271HAAE H8l 95¢C
2%, o 36 cycle®] PCRE $i8lA 95T 30%, 60C 1
2, 72C 1%, AFT9AR 72C 28 o= 43 oS PCR
< A8l tHGeneAmp PCR System 2400; Perkin-
Elmer, Norwalk, CT, U.S.A).

Pr. nigrescens, P.

5) Agarose A719%

PCRZ 92 2H& 9 W& 10X loading bufferst 33t
% Tris-acetate-EDTA buffer2 A2t 1.5% agarose
(electrophoresis grade; Gibco-BRL, Gaithersburg,
MD, U.S.A) geldelA 4 V/em=Z A7]9 %5559t PCR
2Eel 32718 AF37] 98l 100 bp standard marker
Invitrogen(Gibco-BRL, Carlsbad, CA, U.S.A)E &7
719 FeF T A7 50] ¢ gel ethidium bro-

B IME EE0| HEt AT

mide (0.5 ug/m)&E GA& 3 UV illuminator’dell A &
23 O 7158 Y8l AR si

Primere] A&7 884& &3] 93 9A Z87
FE A3l PCRE Al 83 247 Siqueira 50| Bag
AAE ubiquitousE 602 bp, A. actinomycetemcomi-
tans 557 bp, Pr. intermedia 575 bp, Pr. nigrescens
804 bp, P. endodontalis 672 bp, P. gingivalis 404 bp,
T. denticola 316 bpE YEIH 22X (Fig. 1) 49
primerg AH&3te #AZEE 4 DNAAE] Hg
PCRZ A ZHH.
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Fig. 1. Electrophoresis results of PCR amplification of
the control reference DNA of standard bacterial strains.
Lanes: M, 100 bp molecular marker: 1, ubiquitous
{602 bp): 2. A. actinomycetemcomitans (557 bp): 3,
Pr. intermedia (575 bp): 4, Pr. nigrescens (804 bp): P.
endodontalis (672 bp): P. gingivalis (404 bp): T.
denticola (316 bp).
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Table 2. Distribution of bacteria in infection with apical
lesions.

Abbreviations: P, Pain; S, Swelling: AA, alveolar abscess:
F, fistula; Aa, A. actinomycetemcomitans; Pi, Pr. interme-
dia: Pn, Pr. nigrescens; Pe, P. endodontalis ; Pg, P. gingi-
valis ; Td, T. denticola ; *:-denotes no symptom

Patient No. Symptoms Aa P Pn Pe Pg Td

1 P.S + + -+ +
2 F + - - - -
3 F -+ - - -
4 S - + o+ o+ + o+
5 S - -+ o+ + o+
6 P.S - -+ 4 - -
7 F - - - + o+
8 PSF - - - + o+
9 PSF - - -+ + o+
10 - - - - - + o+
11 P - + - - + o+
12 - - - -+ + o+
13 - - - - - + o+
14 - - - - % - 4
15 F - - -+ + 0+
16 - - - - - + o+
17 - - - - - + o+
18 F - - - -

19 PF - - - - -+
20 PF - - - - -
21 3 - - - + -
22 F - -+ - + -
23 P - -+ - - -
24 P - -+ 4 -
25 P.S + o+ o+ 4 + 4+
26 - - - - - - -
21 P + -+ - + -
28 P + - - - - -
29 - - - + 4+ + o+
30 PSS - -+ - + -
31 - - - - - - -
32 - - - - - -
33 - - -+ - + -
34 PF - - - 4 - -
35 PF + -+ 4+ + -
36 - - - -+ -
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B d& A5 DNAE AH4std 16S rDNA gene-
directed PCRE Al@3st thdoz A A2 A=
o2H 2T W A7t Al o|F&E FARIAT

A B4 3619 AT WA Ze AotE Yo
392 A%, A. actinomycetemcomitans7t Ve o}
+ 672 o]880| 16.7%, Pr. intermedia® 571(13.9%),
Pr. nigrescens¥ 1271(33.3%), P. endodontalis= 147}
(38.9%), P. gingivalise 2271(61.1%), T. denticola=
1970 (52.8%) 2 JYERsTHTable 2).

< 34 ZEI/AN B AT o|FE
TS AT AE2EY Aot 1218 THoE AW

, 3
(16.7%)A 1, & ATFT dehd Xok= 371(25.0%), 2
A AlEEe] yehd 2ol 471(33.3%), 3709 MlitEol
vehd xlols 271(16.7%), 4709 AldtEe] ViR Ao}
£ 171(8.3%) 2 et 574 0|49 AldFe] Yehte
Aok gl Ao 2 A (Table 3).

AaZHE A actinomycetemcomitans?} VERE x|o}
7} 270(16.7%). Pr. intermedia 171(8.3%). Pr.
nigrescens 270(16.7%), P. endodontalis 47(33.3%)
A3, P. gingivalis$t T. denticola?t 242t 674, ©]¥+&
50.0% = 7+ =4 Uttt

Table 3. Distribution of bacteria in fistula®; Samples
were obtained through the opening of the fistula,
whereas the others from the infected the root canals.

Pi Pn Pe Pg Td

Patient No. Symptoms Aa

2 F + - - - - F
3 F -+ - - - -
7 F - - - - + o+
8* PSF - - - - + 4
9 PSF - - -+ + o+
15 F - - - F + o+

18 F - - - -
19 PF - - - - -+
20 PF - - - ==
22 F - -+ - + -
34* PF T
35 PF + -+ o+ + -
12 2 1 2 4 6 6




Table 4. Distribution of bacteria in necrotic root canal
sample of apical lesions, having symptoms of pain
and/or swelling

ZHLAMT X0 HE AT

Table 5. Distribution of bacteria in necrotic root canal
samples of apical lesions without clinical symptoms

Patient No. Aa Pi Pn Pe Pr Td

Patient No. Symptoms Aa P Pn Pe Pg Td
1 P.S + + -+ + o+
4 S - +  + o+ + o+
5 S - - + o+ + +
6 P.S - -+ o+ - 4+
8 PSF - - - - + o+
9 PSF - - -4 + o+
11 P - + - + o+
19 PF - - - - - F
20 PF - - - - -
21 S - - - + -
23 P - -+ - - -
24 P e - -
25 PSS + + o+ o+ + o+
27 P + S + -
28 P + - - - -
30 PS - . + -
34 PR - - -4 - -
35 PF + -+ 4 + -
18 5 4 9 9 11 9

3) TF Ex THE TUY A42 AN 4 Ay o]

E

Ao} 187 = A a‘«ﬂ B 670 EH” *ﬂﬁ'ic’] a0 A
YERYR] &2 Holrt 170(5.6%), 17 Aol Yepdt X
ol7} 570(27.8%), 274 AldZEo] Yehd A olr} 370
(16.7%), 3709l AdFe] vehd oke 471(22.2%), 4
W] MatEel Yebd Aole 270(11.1%), 5702 Al#E
o] VR Rlok= 270(11.1%), 28l 67 Ad% 2% 4
EPd Ao}z 17](5.6%) AATHTable 4).

AFFEE A actinomycetemcomitans?t 571 X]ofd]
AN AEHNL(22.8%), Pr. intermedia 474(22.2%),
Pr. nigrescens, P. endodontalis, T. denticolat 747} 9
7N Kot M (50.0%), P. gingivalise 713 Bo] g o
117} XjolZ o]&&o] 61.1%h.

1) AAH Z40] Qe 2 2B 2 Al o8
SRl 23, ¥ 2L F40| gl pae Ao}

12708 244 23 67) Mg Fo] sh= YehuA] &8 A

10 - - - -
12 - - - +
13 - - - -
14 - - - +
16 - - - -
17 - - - -
26 - - - - -
29 - - + + + +
31 - - - - - -
32 - - - - - -
33 - - + - +
36 - - - + + -
12 0 0 2 4 8

+ + 1+ o+ +
+ 4+ + 4+ o+ o+

ob7t 37K(25.0%), 17H%F YeRd ol §ida 270 A
Fol Yehd Xolrt TH(58.3%), 3 AldtEe] Yelde
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