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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 School 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
symptoms like pain, swelling, and fistula.

1. In 36 infected root canals, most frequently detected bacterial species was Pg (61.1%), followed

by Td (52.8%) and Pe (38.9%).

2. Of 36 infected root canals, Aa was detected in 6 canals (16.7%) of the teeth, all of which showed
clinical symptoms.

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.
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2. 16S rDNA gene-directed polymerase chain re-
action (PCR)
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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 WE B 37CAA 1213 ol kst Wl &
2] P:C:I (phenol: chloroform: isoamyl alcohol) & ﬂ
28t 12,000 X g2 4ColM 1587 A Ee st 4
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2.5 volume S 718k, 12,000x g2 4¢CelA 15—1:7& S
Attt YAE pelletS T 70% ethanolol
A7l 3 12,000x g2 4ColA 15837 94l &gt DNA
pellet= A3ATE. DNA pellet 50 4 75l &aA12
F AR A7HA] 70Tl BT

2) Primer 12}

PCRll AH-317] 93l A. actinomycetemcomitans, Pr.
intermedia, Pr. nigrescens, P. endodontalis, P.
endodontalis, T. dentzco]aoﬂ Eolxg oz YelyE 16S
DNAFZS] A A7IME S 7o R ] 2t AldE
o] £olgt primer (¥ho] Y O} A, dgl=) S Al&tst
FoPY. AZFEE Ul Al DNAY A8 <187 Sl
ZE Aol A3k 16S tDNAS A7 del| 7123
ubiquitous primer®= &7 A28} tHTable 1).

DNAE AH§3te] PCR 24 B892 9)

Tl_""—JL £ A5t Abgeiglt. EFdTEE 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 (5 —3)

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 33521& AH&3Fth. A. actino-
mycetemcomitans Y4= TBSVHIAE AH8-sto] CO20N<F
7164w eFatdei . T. denticolas ATCC (American
Type Culture Collection)olA A8t W2 1494 mod-
ified NOSHIA| & At&3tda, UmA] Al yeast
extract (5 mg/ml), hemin (5 wg/ml), vitamin K1 (0.2
ug/ml)°] H7Fd 1/2-strength brain heart infusion
broth (BHI: Difco, Detroit, MI, U.S.A)E AM83l] &
F &d714(10% Hz, 10%C02, 80% N2) 2.2 w3l

W & DNAE 9o 22 ihio g &3t

4) PCR

PCRZ Al&3}7] 18l Al& DNA 0.5 4, 22+ primer
1 4 (40 pmol/m), 10X PCR buffer 5 #, Taq DNA
polymerase (5 unit/#4) 0.25 @4, ANTP (0.25 mM) 3
M (ubiquitous, A. actinomycetemcomitans, Pr. inter-
media, Pr. nigrescens) == 5 # (P. endodontalis, P.
gingivalis, T. denticola), MgClz (2 mM) 1 4 (ubiqui-
tous, Pr. nigrescens) %= 4 # (A. actinomycetem-
comitans, Pr. intermedia , Pr. nigrescens, P.
endodontalis, P. gingivalis, T. denticola), Z18]1 S5
& A7kt F 50 me] wHe-EgtdE 2459

PCR 272 AZEst e i AldFel wet th2A 4%
3. P. endodontalis$} P. gingivalise 95Co1A 2
B7H WA o 36 cycle?] PCRE 94¢olA 303t W
3, primer?] A% 918 60CAA 1%, dAF o= 72
TolAM 2872 Asigla, HFHH2 72C 10822
A8}, A. actinomycetemcomitans, Pr. interme-
dia , Pr. nigrescensg $lalA Z7|R1dL 94CellA 30
Z, T 36 cycle®] PCRE 95C 30%, 55C 1%, 72C 2
B AFHog 72C 1080 ATt T. denticola
¢} ubiquitous primerg $@lAE 271R4S S8l 95C
2%, T 36 cycle®] PCR< $l8llA 95T 30%, 60T 1
L 72C 18, AFHAR 72C 282 4% v PCR
A8t tHGeneAmp PCR System 2400; Perkin-
Elmer, Norwalk, CT, U.S.A).

tlo Mz

5) Agarose A7]9%

PCRE 9& 45 9 4= 10X loading buffer9t &3+t
% Tris—acetate-EDTA buffer= A|2}et 1.5% agarose
(electrophoresis grade; Gibco-BRL, Gaithersburg,
MD, U.S.A) geldolA 4 V/em& 7195312tk PCR
el 3718 28] Y8l 100 bp standard marker
Invitrogen(Gibco-BRL, Carlsbad, CA, U.S.A)E &7
A71gsstdtt. 719 %F0] £ gel ethidium bro-

mide (0.5 ug/m)Z FA3 & UV illuminator’dol Al &
A3 U 7)1 52 Sl AR skt

MA

I. &4y

]

1. #2052 PCR &=

Primer®] 8743 &4 gelslr] a8l WA o
+E AH8sto] PCRE Aldet 23} Siqueira 0] Hagh
AA®E 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 UEPHF2ZH (Fig. 1) 99
primerg AH&3te] SAZEH A& DNAA R tigh
PCRE A7

M1 23 45 67

600bp—

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 Pi Pn Pe Pg Td

Bl d& A5° DNAE AHE3ste] 16S rDNA gene-
directed PCRE Al3J3ste] tidoz x|y et Aldg A&8
oM 2H W A7 Al o|geS ARG

A BA; 36 A2T WAE e AolE HteR
39S A%, A. actinomycetemcomitans’} YeRdE o}
£ 6702 o]8&0] 16.7%, Pr. intermediat 571(13.9%),
Pr. nigrescens 1271(33.3%), P. endodontalis= 147}
(38.9%), P. gingivalise 2271(61.1%), T. denticola®

1 P.S + + -+ +
9 F + - - _ _ 1970 (52.8%) & WEtskTHTable 2).
3 F - + - - - -
A s -+ a4 2) F3E BN AATBAA 7 AT olFe
- s - a4 T3S P4 gD Ao} 1245 TR Avn
6 PS -y L H, 67l dd AlEEel shte YehA @2 Xlobrt 271
7 P _ _ - _ - (16.7%)% 1L, g Mg Yehd Xok= 370(25.0%), 2
5 pSE - - 4 s A AFEo] Vet Xk 470(33.3%), 3Kl Al Eo]
0 PSE - - 4+ Uehd 2oke 271(16.7%), 47he] Aol vehd Ao}
" S = 170(8.3%) 2 Uetsith. 570 o4l Aol dehhe
11 P _ 5 _ _ T ol= Sle Aoz AAF AT Table 3).
19 B B I P AdFEZ A, actinomycetemcomitans’t YeRd *|o}
13 _ _ o P 7} 278(16.7%), Pr. intermedia 1701(8.3%), Pr.
14 B B B _. - nigrescens 271(16.7%), P. endodontalis 471(33.3%)
15 P B - . P A1, P. gingivalis®t T. denticola?} 2424 67, o3&
6 e 50.0% 7V A e,
17 - - - - - +  +
18 F - - - - -
19 PF - - - - -+
20 PF - - - - -
91 q _ ~ _ B P Table 3. Distribution of bacteria in fistula®; Samples
99 P _ ~ L ~ L were obtained through the opening of the fistula,
93 P _ B n B o whereas the others from the infected the root canals.
24 P - - + + - - Patient No. Symptoms Aa Pi  Pn Pe Pg Td
25 P,S + + 0+ o+ + o+ 2 F + - - - - 4
26 - - - - - - - 3 F - + - - - -
27 p + -+ - + - 7 F - - - - + 0+
28 P + - - - - - 8 PSF - - - - 4 4
29 - - - + o+ + o+ 9 PSF - - -+ + o+
30 P.S - -+ -+ - 15 F S
31 - - - - - - - 18 F - - - - - -
32 - - - - - - - 19* PF - - - - -+
33 - - - + - + - 20 PF - - - - - -
34 PF - - - F - - 22 F - -+ - + -
35 PF + -+ + o+ - 34" PF S
36 - - - -+ + - 35 PF + - + o+ -
6 5 12 14 22 19 12 2 1 2 4 6 6
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Table 4. Distribution of bacteria in necrotic root canal
sample of apical lesions, having symptoms of pain
and/or swelling

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

Patient No. Aa Pi Pn Pe Pg Td

Patient No. Symptoms Aa Pi Pn Pe Pg Td
1 P.S + + - + + o+
4 - + o+ + o+
5 S - - + o+ + o+
6 P.S - -+ f -+
8 PSF - - - - 4+ 4
9 PSF - - - 4+ o+ 4
11 P - + - - + o+
19 PF - - - - +

20 PF - - - - - -
21 S - - - - + -
23 P - -+ - - -
24 P - -+ 4 - -
25 PSS + +  + o+ + +
27 P + -+ - + -
28 P + - - - - -
30 P.S - -+ - + -
34 PF - - -+ - -
35 PF + - + o+ + -
18 5 4 9 9 1 9

ob7} 57(27.8%), 2789 AldtFe] vepd X|ofrt 374
(16.7%), 3709l AltFe] vehd Xlok= 470(22.2%), 4
el Aol Uepd 2oke 270(11.1%), 570¢] Alds
o] Yehd Xok= 270(11.1%), 18laL 67 Alitd =5 U
Ehd X0k 171(5.6%) UASATHTable 4).

AdEEE A. actinomycetemcomitans?} 57l =] o}l
A AE2EN1(22.8%), Pr. intermedia 471(22.2%),
Pr. nigrescens, P. endodontalis, T. denticolas 247} 9
M Aol A (50.0%), P. gingivalise 71§ Bo] 2= o]
117§ ok o] gH&o] 61.1% AT

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

+ + + + o+

+
+

o |+ +
|

of7} 370(25.0%), 1709 vehd AJok= fida 270 Al
Zo] Yehd o7} T7H(58.3%), 3/ AldFol Uehde
Aol 17M(8.3%), 47 AlitEo] Yehude Aol 170
(8.3%)5th. Lejut 57 o] o] AldtEoe] Yehvhe A|ok=
SAATH(Table 5).

AEEZ 2288 BW, A actinomycetemcomitans<t
Pr. intermedia® o= A= HEEA ¥k Pr.
nigrescense 27N *°H16.7%), P. endodontalise 47}
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