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——Abstract

A COMPARATIVE STUDY ON THE DETECTION OF
PORPHYROMONAS ENDODONTALIS BY ANAEROBIC CULTURE,
IIF AND DNA PROBE METHOD IN INFECTED ROOT CANALS

Min-Kyum Kim, Soo-Han Yoon, Chong-Pyoung Chung’
Department of Conservative Dentistry, College of Dentistry, Seoul National University
'Department of Periodontology, College of Dentistry, Seoul National University

There are many advantages when using IIF and DNA probe methods over anaerobic
culture method in that they are time-and effort-saving, more precise and more sensitive.
Furthermore, in IIF and DNA probe methods, the detection is possible only with small
amount of bacteria, the quantitative analysis is possible, and the cell viability is not necessary.

The purpose of this study is to observe the incidence of P.endodontalis by carrying out
anaerobic culture, IIF and colony lift using DNA probe method respectively, and to compare
these 3 methods in terms of effectiveness and sensitivity in order to identify the most
effective detection method.

30 teeth with at least one clinical symptoms, with single canal, and with pulp necrosis
were sampled. For sampling bacteria, access cavity was prepared after disinfecting tooth
and its surroundings. Then the paper point was inserted up to the periapical area, leave
there for a while, and finally it was placed into PRAS Ringer’s sol. and PBS sol. In anaerobic
culture method, P.endodontalis was identified by biochemical tests after subculturing black.
and brown colonies which were produced after 7 days of incubation on BAP and Brucella
BAP in anaerobic chamber. To identify P.endodontalis in IIF method, species-specific polyclo-
nal rabbit-antisera of P.endodontalis(ATCC 35406) was reacted with sampled PBS sol. dispe-
nsed onto glass slide, and then P.endodontalis was examined by phase contrast microscopy
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after incubating with Goat anti-rabbit 1gG conjugated to Fluorescein isothiocyanate. For
colony lift using DNA probe method, membranes were laid over colonies on the surface
of BAP and were hybridized with cloned DNA probe of P.endodontalis. The existence of
P.endodontalis was then identified by the methods of chemiluminescent detection and color
metric detection.

Black colony was found in 11 teeth out of 30 teeth and Pendodontalis was detected
in 6 teeth (20%) by anaerobic culture method, 16 teeth (53%) by IIF method, and 7
teeth (23% ) by DNA probe method. IIF method is significantly better in detecting P.endodo-
ntalis than DNA probe method and anaerobic culture method. There was no significant
differences between DNA probe method and anaerobic culture method. There was significant
correlation between the formation of black colony and the existence of P.endodontalis. The
probability of detecting P.endodontalis when black colony being present is 2.89 times higher
than when not being present. There was significant relationship between the foul odor
of clinical symptoms and P.endodontalis. The sensitivity of existing P.endodontalis when
foul odor being present was 93.75%, while the specificity of not existing P.endodontalis
when foul odor not being present was 28.57%.

These results suggested that the probes of Pendodontalis will be used to decide the
method and prognosis in endodontic treatments.

Key word : Porphyromonas endodontalis. Anaerobic culture. Indirect immunofluorescence

DNA probe. Colony lift.
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pigmented Bacteroides7t ¥tEA] EFFoO] Q)
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endodontalis= black-pigmented, €74, non-
fermentative 2% <4 I Ageld 4



8T XY AFo] AU A FUoIA
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X2 AgolAM F= A 23 43
#do] Uth.? B.endodontalis®] 54L& T
A H9 & o vehted, o oE
AolA AXE hemin, menadione (Vit.K)

< A7 ERL €82 3] wEojg,
B.endodontalis< pili& 7} & Aol
o} 23 5o ¥2}38}9, complement factors}
A 228 E A8 o 1A 23 33
FA29} cytotoxing TEO] FHE EA4L Ut
A}, v wEZlA  B.endodontalise T8
ZFEF TS Y T8 IS R
a2 Ut #® B.endodontalis®) =739 3}
o] capsule 233 FAF o* capsule
membrane®] 2o]2 A 7}A] serotypeSZ U
1T-5,—~ glq_. 41) .

asaccharolytic black-pigmented Bacteroides
< B.gingivalis, B.endodontalis, B.asaccharo-
Iyticuss HZ TE Bacteroides$+2) A 353
2 383 E-AJ 9] 2ol = QA8 Porphyromonas=.
FYH A} ® o] & 77 WA= P.gingiva-
lis$} P.endodontalis?t 2 XZAHEH® P,
gingivalis7} T 54 o] 73810 P. endodontalis=
A P.asaccharolyticusS © 714+ Por-
phyromonas AT-E& e w)$- A7AE strict
anaerobes$1®| ©1% P.endodontalis= P.gingi-
valis®l B8] black pigment’} YER= A|7to]
o Zz]x, #X A doubling time°] 6—10
N ZrS.Z P.gingivalisS] 2—38fo] ¢ dk4o
A7, =2 w3 v &9 E971E Vancomy-
cin°lY Kanamycin®ll #1-¢ 91zt A4g
i Rjel A Z Rpect, 22 walX P.endodonta-
Iise Wge]l Al 7iag OE AEt 49
V& BF €5 £/t YE] FS ook 2AR
Aot »® w3t e 9 P.gingivalist
P.asaccharolyticus &+ A8 2 0.2 B)<8}e] vk
¥ Asetae AA2s $F0] Y5
old@ 72 g ZAEE A3 Porphyromo-
nastt, 53| P.endodontalis®] &4 9o A

EFQ 74 wigo 2 AEY AH, %,
vjoko] ol go] BI olE HF F AL
k& Eo] Aol FAY MY 2 T8 AT
<A <97t HulE £ glow, A &3
x¥o] Po] Bojrln JEHoE w4 £
S ojof g}, a2 B R A&kl A E&si
2¥@8HA P.endodontalis®} F730] o] FofZtt
B\ 2% g #F, 9%, 2 33 AU
2R 5 A5 B =S EF IS Aot

ueta A5 EU14 vy ol &
WM ESo] AlEH e, TF FFE o] &%
Fgo) UM Porphyromonas 2+ oFF oA
P.endodontalis= THE oFEd] |3 DNAY
guanine-plus-cytosine$] %] 2 il electropho-
retic pattern®] £2]™ indirect fluorescent an-
tibody staining methodZ XZ FEE + U
kil 3931 DNA-DNA hybridizationS 3+ Z
3t Porphyromonas A V&3l T2l &l
AV Ak stgch.? T3 P.endodontalis2t
P.gingivalise 35FLE 7HAA ¢oH, F8
A g2 g o 2 A8t WSl
o2 2@ samplediA P.endodontalis®
A& AEg & F ogHn FPI*?
AEA wjopis A WS Fo] 24
3 oo A B4 1HE gieH =
¢ & ¢ danx 4ot ® webA P.endo-
dontalis®] LPS (Lipopolysaccharide) | gt
monoclonal antibody® ¥E°] immunoslot
blot assay® ¥ ZAF XI¢ F¥H TE <
DA A P.endodontalis® AE ol K83
AdE Bart dQT® 7Y SFA AT
AFste 4 98 3P o2 JH P.endodo-
ntalisS A2 A F PR 3 ol B2
Azl g vk . W 99 FFYL
T &) vhg-o] Eojgog AT HE
fg8t0] weaxw, e Aol EEE 71Tt
dg gow A7 #AY #.FE &=Fc
NAze Eolwrt v uld uie w2
Aol i EA3F target organismS ol
Y Wirg o Usn wan 53 A
=% AY|AM black-pigmented Bacteroides]
ZA&q W f&dctn sPch>? =F F



oo XF FGoM o]-§=7] AIRE DNA =
2B E o|43 A P.gingivalisSt P.interme-
dius®) FEANA PRy 2-34 B
Zo] U= DNA =2 B¢} colony liftES
AMSE 27 o] Hhge] vigErT HgEx
AAFon RAFH £4o) I IR
® 383 F73W Spirochete AE ) FEB(clo-
ned) DNA A AHE &% 24 AF 5
AR Ao wj$ AR ez {8
wioln] Agety dES AT ¢ J&+ A
olZtL% 3}t >*® DNA Z2HE o] &3P,
endodontalis®] &L o3 BR1HA @gtovt
P.endodontalis®) AE SN A&3t F A
AZE THE F 9 Aog gAY, &
THE ARSSR ATFHY AT wFERG
AT o] Mopsn o FEska Ay
2% Agozn HEol 7ot FFFY
o] 7b53ly Aol & Fydx Aol
7Ved 5 A8 Aol ok E®

wetA B dFoMe Aaw A8 25
o] oy wjFe] 7ittz2y o] R
A3 T o A= FZol ok vl ol T & P.en-
dodontalis® HES iAoz skt 3,
P.endodontalis®] AEE 945Hd 435430l
RE AL oA M-S AFH 3k R A
E714 wikg s AEEE HALE AldE
Qod, 7ty AY FPYUOSZ P.endodonta-
lis®] § 75 BAH3, FEEDNAZZES
0] &3t colony lift -2 Al&tad Al 7FA] ¥d 9
s el A% WS uwdi, P.endodonta-
lis$h 2 F47re] BAE AW 21 ZAIAE
E3de bpoltt,

I, 48 Mz ¥ 24y

O-1 &3 =2

1995. 3. 16—1995. 6. 29 Atolol] A& o
st A AERo] WAt &4 28¥F
170 o189 9438 91 22dE /A
A7t AAE Hol 30/ME AFARE S
dAch ojdd T/ASE 2P Aote A
gstgon X5 AAL GrE M5 g 8

g8 £ gt
AAEAE USH 2ol TR W] F
49 §7-8 7158 (Table 1)
1. 34 55 A8 A€ Xo}d TF=
ol 554 &%
2. F4aF 3R AIG 2A swelling
T
3. 943 23y 439 /7

4., ¥F A 2¢ 299 sinus tract
D A2 F99 34

A: A2 F9A99 radio-
lucency® €A A%

7. &S I B exudated] SA I

8. EFAA} F9ukS-: percussion®) ¥l ¥t

-2 A gy

A9 A3

rubber dam2. & X]o}& &8 ¥ 30% H:0.
2 2837 gaAolet 1 FHE AHSAH.
A28 3% 339 burZ ol s 1-2
mm7}A 45 B3 F Xotet O3 FAE 30%
H,0,2 10— 1527 A3 & 5 2% jodine tinc-
ture2 1—2¥3F AU olF Al A4
gz Ao, 1 ¥ A%E A& 33F
burZ 2% 945< ¥A4F T HTE paper
points 2o 2T RHEal FFHE
2o7A o] o 15%z WX &H 7t PRAS
Ringer® 3} PBSE-4¢] ¥th. ©]€ Anaero-
bic Pak (BBL® Gas Pak Pouch™, Becton Dic-
kinson Microbiology Systems, Cockeysville,

U.S.A)el ¥ol &A] 4842 &3

A, 87|14 uliQF 3 MSEEE ZAL

Anaerobic Pakol] ¥ojx 73 PRAS Ri-
ngerd2 ¥714 8i%¥71(Coy anaerobic cham-
ber MI., U.S.A.) UE &7A 283 Vortex
mixer2 A3 ¥ @A o2 10818 Z, 10,
107, 10°, 10* W2 343 e $H wjA s}
Brucella @ &3 v x]ol 1000¥ HF3tH .



Tablel. Clinical features of experimented teeth.(Sample teeth numbering : Two digit sys-

tem)
, Apical Tenderness
No| Sample | Pain Local Foul | Sinus | Sensitivity | Periapical |Exudate to
Tooth Swelling | Odor | Tract to Radiolucency Percussion
Palpation
1] 21 -1+ + | - - + + -
2] 12 | - + + | + — + + —
3] 1 ~ — - - + + - +
4] 22 | .+ - - + + + + +
5| 25 + + + [ - + + + ~
6] 31 + + — - + + - +
7] 23 + - + - + + + +
8| 22 — - + - — + + -
9! 3 ~ — + [ - - + + —
100 1 — - + | - + + + —
n| u + - + | = - n - +
2] 2 + + + | + - + = +
13 12 + - + - + + - +
4| 11 — + — + + + + +
15| 43 ~ + + + + + - —
16| 11 ~ + + |+ + + + —
dEENE + + | + + + + ~
18] 31 ~ — - | = + + - —
19| 12 ~ - [+ 1 - — + + —
20] 43 — - + | - - ¥ - -
21 12 - | - + - - + + ~
22| 21 — + + | - — + + —
23] 33 | - — ¥ | - - + - —
4] 3 | - —~ + | - - + + -
25 11 + + + - + + + +
26 11 - — + | - — + + —
27| 11 - — + | = = + + —
28| 21 ~ - + | - - + + —
29| 23 — — + - — + + -
30| 12 — — ¥ | = - n — -

+ * signs or symptoms positive
— . signs or symptoms negative

80% N 10% H,, 10% CO-t € 37C & Ag A=ZL BHI(Brain Heart Infusion)
7143 vikA\ol Wol 747 Wi T 24 2 brothol 3¥ WA F oA PY (Pep-
T AL TG A5 5 Qo= F 20718 tone-Yeast) brothol A 347t viFA|A A3hgt
T2 28d 2A &5 2P, 5 B8 FZAAE At BASEY. AsE Ak

=



glucose, sucrose, cellobiose, lactose & 3
3 At % esculine hydrolysisS} indole ZA}
T AF3}HT.

B. Z1E ©Y Hay

8ol A 23 g paper point7} S} Q= 200
ulé 4% 4% 294 (PBS : Phosphate-buffered
Saline : pH7.2) oA 20u18 Ao o] vt
AfE Yol o= F F7] FollN dxAA
EAZZ TASE —20CToHA Basu. &
FHLAE A4HAE8 Ao 4% bovine serum
albumin€ ¥ 8422 checker-board 37}
&4 8a%o= 1:80, 1:160, 1:320 o2
3| 4q3tod Abg-stL.

Aol AV2-3 P.endodontalis®) & L
ATCC 35406 (serotype O.K) oA &g 71E
@ BHoln olde A7 3 P.endodonta-
lis$} 71 7V7W8 P.gingivalis®] A2 serot-
ypeERE ¥hE3HA] &3 @3 P.endodonta-
liso| 5 ¥+-§-3k= Re.Z 88 A polyclonal anti-
sera|t}. #RPoAIA ANFH T samplesio] 3
%t P.endodontalis & S 2014 Eojx=al
F 308 B<F 37C moisture chamberol A uF
SAA Qi EF £402 HHE I Fluores-
cein isothiocyanate (Isomer I.B.B.L. Micro-
biology systems. Cockeysville, Md., U.S.
A.)Z conjugate ¥ goat anti-rabbit IgG (Me-
log Laboratories. Inc. Springfield. Va. U.S.
ADR Z7Zb1:50 2 1: 10022 343t 20
uld slide’del Bojz=e 37CA 3087 ke
A7 5 hA] ARSI 90% glycerolE 1A,
FFdu)F stoA BFRSFY. (AH-E v
742 Olympus fluorescence Microscope BH2-
RFL (Olympus Optical Co. LTD. Tokyo. Ja-
pan) ©| ¥ Exciter filter= UG-1, Dichroic mir-
ror< L-435, light source= HBO 200 2%
ojt}.)

B3 G4 o3 B3 FE T Ze
71&o) 98 058 4+ 7A oA 3+ oA
4+ gAvrg oz AAFAC.

0 : no fluorescence

1+ ! bare fluorescence with single cells not

distinguishable

2+ : faint fluorescence with single cells vi-
sible, no definition of cell shape

3+ . moderate fluorescence with good cell
envelope definition and a dark cell ce-
nter

4+ © brilliant fluorescence with good cell
envelope definition and a dark cell ce-
nter

C. DNA ZEEE 0|23t Colony lift

DNA =2 H 9] labeling® filter®] 2], hyb-
ridization, detections9] #FHAA AlF FL
DIG System< ©]&3t] DIG System User's
Guide gl w2t Aladsttt. (Boehringer
Mannheim GmbH, Biochemica. Manheim.
Germany)

7}. Filter & X7

o 3bH v 9} Brucella 8 4 wi=]
A 497 A=A colonyZt BAE e IA
v} 2] 9ol nylon membrane$ *¥°} colony’}
A % ¥ membrane® oWtk 3%9
membranes] Z7]$} ®]&{ blotting paper
(Whatman 1M)E ®ldwrap9ldll &¥F1 &
Z} denaturation£<, neutralization§<, 2X
SSCgdoz A}, 1% colony sideE &
BA 8t denaturation 42 A2 blotting
paperdl] 158, neutralization®9-< A4l pa-
perol A 5%, 2XSSC &4< HAl paperol| A
158 ¥99. 2% nylon membraneg 120
€9 vacuum 28X & 3023 gA =t
DNAE 3333 colony hybridization 3=
129 o)9e) Ao AT AE EZE AAN]
A3} 68TIA 3XSSC/0.1%SDS §ho = 1
AL B EE H Fol Witk

U, IF Bo| T2

=28 E P.endodontalis ATCC 35406 (se-
rotype 0K A5 DNA®] EcoRI A|§EA
A9 73492 24 39 0.9Kb, 1.6Kbe)
Z71& zt= 2719 A= DNA EHe] F8d



Z2u g A3t oj@e] I ¥ p
gingivalis\t P.intermedius 59 ATEI}e
HHS-E A ¢k3 @ 2 XA P.endodontaliso|T
L3 Ao w3 DNA Z2EE Random
Primed DNA Labeling 22 %X 3%t}

*DNA E2ZH Labeling

DNA Z2H labeling®l= Random Primed
Labeling' 2 AHE-3tH o1 ol& &2 At W
9 DIG(Digoxgenin : Boehringer Mannheim
GmbH, Biachemica. Manheim. Germany.) la-
beled ZEBE W& F Ut

24 DNA templateZ < £ 1083 ¥4
denature A2 F Z4] ice/NaClol A ¥ 2rgict.
Microcentrifuge tube} denatureA]Zl DNA 1
pl, hexanucleotide 2ul, dNTD labeling mix-
ture 2pl, Klenow enzyme 1plS 2 433 20p17}
HEE FHFE REoh 37CAA 2043 b
%% 2ule] EDTA (0.2M , PH 8.0) §42o2
8-S ZAAZc}. Labeling ¥ DNAE 2.5
pl9] LiClz —20C9] ethanol 75pl2 FAAAIZ]

% TE buffero] B@3},

t}. Hybridization

20ml2] standard prehybridization buffer (5
XSSC, 1.0% (w/v) Blocking Reagent for nu-
cleic acid hybridization, 0.1% N-lauroylsar-
cosine, 0.02% SDS)7} € ¥]d bag®l memb-
raneg Wi H¥ch o]E 42C 2F WA
1717 < prehybridization ¥t} DIG &
A7t @ P.endodontalis TF 5ol TEEE
Re B4 1087 34712 FA €89
323k 3 hybridization 894 % membrane©]
AE B)E bagoll ¥ DE F 42T 2 oA
A (overnight) hybridize 3+$3ch.

2 22
2Z}—1 Chemiluminescent Detection (&}
3ol HE)
Buffer 1 (100mM maleic acid, 150mM
NaCD) £9o2 Aedx 187 AHsdch

Table 2. Solutions for Colony Hybridizations and Detections.

Solution

Description

Denaturation sol. 1

05N NaOH, 1.5M NaCl

Denaturation sol. 2

0.5N NaOH, 1.5M NaCl, 0.1% SDS

Neutralization sol. 2

1.0M Tris-HC], pH7.5: 1.5M NaCl

Standard prehybridization buffer

5XSSC, 1.0% (w/v) Blocking Reagent for nucleic acid
hybridization. 0.1% N-lauroylsarcosine, 0.02% sodium
dodecyl sulfate(SDS)

Standard hybridizatio buffer

DIG-labeled probe diluted in standard prehybridization
buffer

2Xwash sol. 2XSSC containing 0.1% SDS

0.1Xwash sol. 0.1X8SC containing 0.1% SDS

Buffer 1 100mM maleic acid, 150mM NaCl : pH7.5(+20C)

Buffer 2 1% (w/v) Blocking Reagent for nucleic acid hybridiza-
tion dissolved in buffer 1. If necessary, treat with dimet-
yldicarbonate or DEPC to destroy RNases. Autoclave
the solution, and store at room temperature, +4C or
—20C

Buffer 3 100mM Tris-HCl, pH9.5(+20C), 100mM NaCl, 50mM
MgCl. )

. | TE-buffer

10mM Tris—HCL, 1mM EDTA : pH8.0(+20%)

7




Post-hybridization washing® 1% 2] blocking
reagent (Proteolytic fragments of casein)”}
=3¢ Buffer 1] £°130E bag&ol A memb-
raneS 3083 £E0 F3 100ml2 buffer 2
(1% blocking reagent in buffer 1 : Boehringer
Mannheim GmbH, Biochemica. Manheim. Ge-
rmany.) 914 30%-3t EE9 blocking .
Buffer 2& AA# ¥ membraned APEY
(anti-DIG-alkaline phosphatase 1 : 10,000 in
buffer 2) 94 30&7t vt 0.3% Tween
20 (ICI Americas Inc., U.S.A.) ©] ¥3d
buffer 1.2 1587 29 A F3h. Memb-
rane$ 2%¢] 8] bag Alelol ¥ buffer 39]
22 ¥ 1.5ml19) &A@ Lumigen™PPD (1:

100 in buffer 3) (Lumigen, Inc., Detroit,
ML, U.S.A.)E A7 § 1587 v
% Xeray filmel 1A% 3083 =&3A1A A%
A ‘

2Z}—2 Color metric Detection (&4} yhg-o
a%)

Membraneg buffer 194 183 92 F
thA] buffer 27} & Y12 bagolAl 30E &
Eo] F3 AP £AdA 3087 vFTH me-
mbrane& A} bagell &7t} 1 F buffer 122
1583 M H3l3 buffer 30 28T B2 F 10
ml8} Color Substrate &<}(10mi®] buffer 3°i
45u] NBT €943} 35n1¢] X-PhosphateE 4312
< membraneo] HAIZ H]'d bagel] B& #H
vjkgch. Aol YEA 50ml9] buffer 12
5% Ao lth,

* % B W wix] (BAP: Blood Agar
Plate) :

5% 7YE ¥, 5.0mg/ml hemin 2 0.5
mg/ml2] menadione®] H7}E Trypticase soy
agar(B.B.L. Microbiology systems, Cockeys-
ville, Md,, U.S.A.)

* % Brucella 89 33 =%

19 5% sheep blood, 10.0mg2] mena-
dione, 10mg®] hemin, Pancreatic digest of
cusein 1%, peptic digest animal tissue 1%,

yeast extract 0.2%, Dextrose 0.1%, Sodium
chloride 0.5%, Sodium bisulfite 0.01% 7}
#7} Brucellar agar(Difco. Lab., Detroit.
Mich, U.S.A.)

m, 8 4%

2879 30709l Xot & 11709 HeleA.
black colony7} UM AFHA 7|4
vjot3) AJslet AALZ e 6709 ol A P.en-
dodontalis7t AEHUL 4 4 FBYPLe =
£ 1670¢9] Aetojx HEHKAT. Colony lifte
27tx1¢] 2% DNA =28 (1.6Kb, 0.9Kb)
E AHE3l9Ed 0.9Kb Z2HE AMES H ¢
370 HolollA, 1.6Kb TEHX= 570 Xo}
o)X P.endodontalis7} AEHRLH 1749] X
olol A 1.6Kb, 0.9KbZEX R P endodon-
talis7t A& 5 o] 5 771 Aot A P. endodon-
talis7t AEEATE (Table 3) @WetA] Al 7HA]
RS ALRR AE 71 Ay FBEE AL
AL 71 B 53% oA P.endodontalis®] 7
£°] AR I th3o] DNA Z2HYO R
23% A, 2L T4 PP 20% 9
g0}, (Table 4) Z 167]2] Xolo| A P.en-
dodontalis®) EA7} AU P. endodontalis
A& 1o Al 7HA S T HY F8 o
7V mzn ZaFoln] g Wyt

P.endodontalis® AEANM 24 A3 WHE
o] o7t YeA] ot AE Z test 2T
T B9 3P €A A FAS
zto]7F YN (Z=2.846 P<0.05) 7H4 AY
HF U} colony lLftHIx % o)}
ARey} (2=2.474, P<0.05) 7143 =AY
W3 colony lift g 7ol 2% ol 7t gisit.
(Table 5) =3} black colony®] 843 P.endo-
dontalis2] EA) ¥ i3 BAE dolry]
98 X2 testE ¥ A black colony$} P.endo-
dontalis®] EAgE AR FF BFHAZS 7}
Ax ddo.  (X*=10.129.df=1,P<0.05)
18] 31 black colony”t VEYSE-& W P. endodon-
talis7} EA 8= N2 E(sensitivity) = 90.9%
QAL black colony?} 818 W P.endodontalis=.



Table 3. Positive Detection of P.endodontalis by Anaerobic Culture, IIF and Colony Lift

Black Colony Lift
No Colony IIF Culture 0.9Kb 1.6Kb
1 .
2 % % * E
3
4 *
5 %
6 * * * * *
7
8
9 *
10 *
11 * *
12 *
13
14
15 * * * *
16
17 * * * *
18
19 % * *
20
21 * % *
22
23
24
925 * % % *
26
27 *
28 *
29 * * *
30 * *
Total 11 16 6 > 7 >

* [ Positive detection

Table 4. Detection of P.endodontalis in Endodontic Lesions by Culture, IIF & Colony

Lift
Source  Black Colonyy IIF Culture Colony lift
' 0.9Kb 1.6Kb
Infected canal| 11(37) 16(53) 6(20) 3(10) 5(17)
(n=30) 7(23)

Number of Sample
() I Percent of Sample.



Table 5. Difference among IIF, Colony Lift & Culture by Z Test

IIF Colony Lift Culture
IF Z=2.474 P<0.05 Z=2.856 P<0.05
Colony Lift 2=2474 P<0.05 *
Culture 2=2846 P<0.05 | *
5-a . Difference between IIF & Culture result
IIF Result
- +

Culture -+ 0
Result Z=2.846 P<0.05 : significant difference was being

—-| 14 10

Total 30 Teeth

5-b : Difference between IIF & Culture result

IIF Result
~ +
Colony Lift + 0 7
Result 7=2.474 P<0.05 : significant difference was being
-1 14 9

Total 30 Teeth

5-c | Difference between Culture & Colony lift result
Colony Lift Result

- +
Culture + 1 5
Result Z= * _ significant difference was not being
- 22 2
Total 30 Teeth
(+ : Positive Detection — : Negative Detection)

* Table W] A= IIF, Culture, Colony Lift A3} Z}z} Positivel} Negative2 -2 X]o}<]
A%
Table 6. Correlation between Black Colony & P.endodontalis
P.endodontalis
_I... —_—

Black +| 10 1 X*=10.129, df=1, P<0.05
Colony Sensitivity : 90.0%
—| 6 13 Specificity - 68.4%

Total 30 Teeth

* Table W9 A= 42 Pendodontalis?t REHAY HEHAA &2 ot A9}, Black
Colony7} oAU YA && o} AF<

10




Table 7. Correlation between Foul Odor &P.endodontalis

Foul Odor
- +
Pendo- — 4 10
dontalis
+ 1 15

Sensitivity - 93.75%
Specificity : 28.57%

Total 30 Teeth

*Table W) £AE 22 2B a7 AAY Qe ok A%, Pendodontalis?t 2%

IAYG AEHA e Aote] A%

gl E-o] = (specificity) £ 68.4 % ©|th. (Table
6) Black colony7} §1€ w2t} black colony”Zt
& W P.endodontalis7t AEE FE-2 2.894)
o :

U353 T P.endodontalis®) FE ARE
&7) 13l 87FA 948533} P.endodontalisS)
EAE logistic 3]HAEA (regression) 3 23}
3 439 P.endodontalise X2 53
#EL 7HAZ A 4371 A& o P.endo-
dontalis7} EAE 7= (sensitivity) = 93. 75
% QL 4H7 98 W P.endodontalis= =
E-o] = (specificity) = 28.57% ©]t}. (Table 7)

V. &% g

2 3 Jneot
- ASY AZdAE 809F ol ATl
SAEHEY diiio] ¥U AFolt, v
197030 o|Adlle A48 AFe] ERH =
73S @71 AdEL AR o, AuEd
g Iy Fo2 Qg £, THol Aoy
714 Wi Jlee 2gE XIT A
LAHE AT ool #¥UA MEe=
g}-&q ﬁq. 7.11,12)

ol& #7]A4 Ad # black-pigmented Bacte-
roides 53] B. endodontalis, B.intermedius, B.
gingivalis 5°| 44 545 #do] lgdx
=H*2%® o]E-2 nonmotile, non-spore for-
ming, strict anaerobic ¥ &4 bacillio]t}.*
% Black-pigmented Bacteroides®) %3 ¥l%
€ 49 B9 Haapalsalo’ 5 A4Sl e

11

BAeAME 54%, 9dFE] e BFE M4
%9 48 WzE Bor Brook’ 5 75%
oA, Anderholt®5< 68% 2}l 3I I Sund-
quistVE B4 8219 73% 2 319 21 Winke-
lhof 5 A2@ T4 &&9] 90% °]FA
SASATI 8k 50% —90% 7HAS] EE W
EE B¥L®

Black-pigmented Bacteroides S B.endodon-
talis7} 19843 7} &0l Steenbergen™ 5ol
& LA s 4tk wzetn u
Fr1zro]l o ZEH AAE wiXMT & A
e 5 583 72 g 210 dEoUn
® o] NTe g Zoo] 999l Ao F#
AT BolatA AU B.gingiva-
lis\k B.asaccharolyticus 53 FF54LE TF
317 egkal @A electrophoretic pattern®=
u}-$ £ Winkelhoff® & 5o] & ¥3] B.
endodontalis®] N&¥ AE {-L3te 3t
ath. 19883 Al 7}A) asaccharolytic black-pig-
mented Bacteroides & B.gingivalis, B.asac-
charolyticus, B.endodontalis 52 Y& Bacle-
roides oFEET S A3 g 3ErE, A
A z}olEZ 913} PorphyromonasZ BB 3HA
HAo.®

P.endodontalisc B9 QA3 capsuled] &
olZ A 7}A serotype & O:Ki, O:K., OK™
o2 g @ a8 o]Eo] MZ 4 Ed
pathologic potential® 7FAIL A=A € F&A
2}, ® P.endodontalise EF TEY BS
BFAEEE Ledeu® P.gingivalisEthe



F0] oF3 Holt}. ® P.endodontalis< Ig G,
M, A, A: Cs; Cs complement factor® ¥
-gﬂg ")T: %lq_. 11.17.24)

P.endodontalis®] 2 ¥IEE XBE 19859
Winkelhof® 5 X4 5% #249] 17caseZ 9
(53% ) oA 22591 19863 Haapasalo™
S 32709 Kot F 27l A 23Tk 1988
d Pantera®7} 74d WY ¥dyoz A
A2 Ao 20% X P.endodontalisE 7
&3ttt 19893 Sundquist®E 72719 o}
% 54914, 1992 Sundqvist?E 9% fcth.
1992'd Hashioka? & 4434 oa 714
Ald ¥ P.endodontalis7t A= u]go] 4
% —58% 3L 3+ t}. Sundqvist’= A etk
P.endodontalis®} A& Aol7t B olfE
P.endodontalis7t 433 AebA black pig-
ment7} VERET] 79 o]Fo] AEw Abio]
78t Vancomycin®ll &3 5 ujoke] o7
+°] Bol &2 7l 837 oz
Aot. ©1FA P.endodontalis®] ZAENE H3,
olf, vl B ojH Lol glomz n 43
A&3Y AET 22 A 53 whge) B
23 =HAY. 2 F sl 7+E WY ¥
HAH H4Ae 4o JE Hemophilus influe-
nzaes AT 2FE AR A& g7 29
th ol g4l A ukg-2 o] &3l HAF L
AEshedl, FPozE AT e ATtol
A 28 A5HQ vidgel 5-7¢ ZEey)
Hg] 2—-3A417 A=W ok, =3 w7
ol AA E3: Aldo] Fojx PFao] HY
g9 Boko g WHPEE 2 false-positive rea-
ctiong & & Utk >® 19883 Pantera® 5
XAED HABAA P.endodontalisse] AE
Wi g He gy A& vsE v
ABFEY 3o wEt wiFEL 0—1% oA,
7 BWE B3P 16—20% = 100] 0] A
HY ¥PPos g HEL Y.

4 A9 By 0|9 o] DNA =&
HE o] &3 Jl&o] dFsA o=z gled
o] gA| viHEY w21 AR5 specific
3t3L S0 81 B sampled] AF & AW
IAY F Ao @49 o] W FHL w4

AL Bol AL 7IAY Og o3 F9 A7
A9 A& B3-S dEstax sk Ado] Sl
EA T HEo] 7edit. 2HI AP HY
3y rliAE AEE A ZHAa
o] A&3A Ade 2L 5 @ 19874
Savitt? 52 {714 #PEs DNA Z2HE
o] &3t P.gingivalis$} P.intermediuss &
3ta 1 A ¥|2F Z5 DNA T2 HYo)
1.5—38) 2& H&S 1929 19933 Kojima
®Zo DNA ZEHE 0]43}o dot blot
22 P.gingivalisE HET 23 4% 9 A&
A%E B4 21% 9 AES B wigy 25
B} 3uf o]te] AU E ¥t =% Tanner
D22 1991'A P.gingivalisS) A&l 1o DNA
TzEWo 88.8%, MFHOZE 23.8% 9]
A& 23S BRIt DNA Z2HHLS &
3X10°9] Algo] dojok A&o] 7Fs3let. ol
H)3] wjPgL o]EF o2 2X10°Y AT ]
Zo] lojor 7ok x|k HAARE 2x10°0]
gl Aol glojer Ao /Fedth® Dot
blot'd T1x w]FE AlF A= colony liftE
DNA Z2HE ZHAEW|E 3=d o] wie
AA Aol ot 5 Al vHEE A ¢
& Q3 AL %9 sampled FEAL §+ ot
Ao Aol A2A Ferid URwst @
o]A 7} Y3 MFZHY] F3 A FLol 93
Aol vk Bao] AHY & ok
1992 Tay® 5 53 ¥71A4 viFd=
244 DNA =28, 283 colony LftH.o
2 P.gingivalis& & 2R, F 77714 Ao}
% 2153 8714 WiFg ol A= 4071 HoleiA,
colony liftdol A= 5470, 34 DNA =282
A& 3% M B2 6149904 P. gingivalis&

- AZ2HAEY colony lifttie] FHEA DNA =

12

2uyng Agol YolAE olft AW
w3 o A7t Bastn Ae) WIE o
AF A5 A Zg) YEr) gEole
shlch, Ea ol A7kl A4S AEA WY
wjopEst the HhEzte) 2Vt AR s
0% BT AT &4 dkls AF
ssich

ol A7 A7 3 WY YYo= 1679



X)o}(53% ) O X P.endodontalisE &3t A
7HA $EF M B 282 9 O ool
colony lift$} DNA Z2uWoa 77] Xok(23
%)A I3 mAete g ¥4 ujgges
671 XoH(20%) &It wEtA 7HE uY
FRYol A ZBANAM P.endodontalis®) 2

20 3lof WirdEt F 2.78) W AEE

Bo 71 Rt AES wEde ¢+
Ak, 2 olfE 2 WY Pggol Y =
BEENA % @nj4oz 2E3ee A7
g o At A1 =3 Ado] &
BEdx= AEol 7Fsdt] dEolga AR
th. &3] P.endodontalise A& wj$- 9zt
SRR A AFY o4 B3 F Zovgde
7497t B Ao 2 A7+ a1 o] A o] P.endodo-
ntalis AE A 713 2 €2l0] € F =
3 A9 FPEL o]¥ A% P.endodon-
talisE AEY F Qong tUE wEET:e
28 953 22 A&S ¥ £ dd Aoz
Az gt

Colony lift$} DNA Z2EB ¥ 0 Z P, endodon-
talisE ZHEF o] F71A4 vidgrng ot
22 H&& 2YT. Colony liftge @3
Gunaratnam* o] A Ro] 7|4 viFH=
o] MeAujRNA Ao AR gow A
&o] <tdul. 189 P.endodontalise AFH,
ol 4 ¥ ol v AN E F AR e
AFolBR o] HA Fd| Aol oz 7H4
WY P gL Jolrtd Ao g AN,
22y DNA =28 9o] #7)4 i ra P,
endodontalis A& ALHUH 1 olfe ¥
718 WP L2 P.endodontalis® 7E&3teH
Agst AALE 817) 98] oA 2380 AA &5
E-2]3lok 82 BHI broth$}t PY brotholA] i
FANAk st o] HAFE P.endodontalis7}
FAY 295 A7 93 n)A 4 .
o|¥A At A} FHo] Mg uE DNA
Z2Eyo] 871 wiokd R agFolt

P.endodontalis®} &) 2Y A7HL Hw
3t Be b8 A9 B3ge 3—4A o] &
853, DNA T2 8¥e A3 s} vl ool
49 colony lifte] 19 hybridization® AZol

13

290°] Z7 F 790] 283%en, A
s FH & Asis AAAR 2 F71 285
o|2M P.endodontalis®] BE] AP A7t
A HE WY Fgge) /1 ERHAS ¢
F Ao, BB Zg ZRAXA P.endodonta-
Iis9] AZ dol 71 s, 3w,
BE e 7HE Ay ¥3Ede ¢ 4 U

A Fo] Qe Xt A P.endodontalis ]
A2 23 57% ) 16719} Kot A P.endodon-
talis€ HESAUTH ©l= P.endodontalisS]
A U 71F B AEES 2 Winke-
lhoff9) 53% ¢} Bl&:g AFHPT. o)2H
821 AN 40l e g 2R E ARE
U &2 P.endodontalis7} E2ATE EAY
AU

1988 AAPm 15749 AR Xoloj A
viFdoz AFEE ZER e P.endodontalis
€ AEIIA 24, a8y o AFAE
714 gL Aslety HAYZ P.endodonta-
lisE FA3}7] A colony lift= P.endodonta-
[is9] 79 iAo Ae JXE vF & F
U} 7] o) oE Xo} FE | P,endodonta-
7t A vg ¢ F A2 A8 FAAE
A8t colonyE AT of FE8- 4, 24
colonyd o= A& IEX ADEI)7L d-
olstHct. wiEhA dutEd FU)Y g
Z# % DNA Z=2H 9} colony liftH & ¥-&314
231 BE3HA P.endodontalis7t 7455 o] DNA
Z2 9wyl Aast 22 Zelrt 1A
¥t ARG, agBZ PP s 5
AdE ¢ F3tA & of DNA =2H 9}
colony lift & HE3td g4 €1 w2y 3
g3 Axr vee Algddh

1.6Kb%} 0.9Kb9] 27}2 DNA Z2H & 22
P.endodontalis ATCC 3540622 ¥-E &3
EE¢ A Aol P.endodontalis 5t hyb-
ridization® & ZTEB Y ME Z+zt 27) 2o}
9} 47) X ot A P.endodontalisS REIIZ
17} Xololl At % hybridization® & F3S
B} I o) P.endodontalis7} 3712 &
230K, 0K, 0K»ol 171 w&olgtn
Azt ol A}, 19923 Winkelhof” 5 P.en-

I~



dodontalis Zt strain®] DNA®] sl A3 54
£-45 (restriction endonuclease analysis) &2
AT+E St9EH 44 heterogenety® JERR
i . F o AgdAE 0K A
&% DNA Z2HEE A3 e e
0K, , OK 9% hybridization® 3L &= 3h}=
0K, 0Kl hybridizationHE® T28d ¢
Aok, old 2F9 T2 B RTM hybridiza-
tion® X|o}e] P.endodontalis= 0K o2tz 3}
Z YA 27le 0K, e 0K &
AEF e 297 Yy A g9, ol g3 7139
g | oty #4Fd FAE 0K, 0K
type® P.endodontalis BF TF7F QIOBEZ
A & fivh. o}A7A] OK: & ATCC 35406
%) P. endodontalis ©]£] 9] T o}& Mlio] ATCC
(American Type of Culture Collection Rockvi-
lle. Md., U.S.A00A 555 Hu==A
¥oE2 78 & . wetA $le ARE
Q‘?lﬁ}\’l:] ‘El OlK_, OxK.z "rf" %_04 P. endodontalis
EE TFE FEIFAY olUdE Higgez
&% P.endodontalisS DNA fingerprinting
o} SDS-PAGE(Sodium dedecyl sulfate-pol-
yacrylamide gel electrophoresis) ¥4 S22
AFse Wy Tol AgEeld £ gl

19923 Hashioka? 52 Porphyromonass<
T3 4 e FHho] Yu Q) B
A= A8 71X Y& T4 5 4FH<t P
endodontalis®) EA7} F2% FAZE 7HAR
Rt & 3 7t A& 9 P.endodon-
talis7t EAE &go] 93.75% Itk WA
T A A T HH AV 2R 4R
57t FastEe AZtEy,

ol AgolME 19 Al 71A WY olelx
A AN A4 AHE samplec]r] DNA =
2HE o]4% dot blotting® ABsAT. 2
2t HAE 3X107 o138 AlFol lojok
st AAF o 2E 1X 1014 Mol glofok
shed AFE ATy %ol UF FHoAUA

T SAu-2-& JERNGT

ET T O O 2

P.endodontalis®] &) 71 431 Wz
AR whge] gl Mgk Q7T o Fo
AHA 3% serotyped EF TH|se 3o

14

gesdlge AR a8a R A7 A
&9 §8% d8 WH S M2 H83lg A2
AgoA o4 47 AR ] FA o dF
A7t e Aok i) =g FRloAA £
v &3k P. endodontalisol) thE A& A7)
Fgs]ojof & Rolth,

V. B

ATd A 223 &S 3= P.endo-
dontalis) A€ W1x=9 EF4FH] A& PP
ot 7] st 30708 YAEFo) e A
ol | F& AFH3t] ¥71A wiok L Aslst
AAE 83 E 2Y 33yE 289 #F
Eo] DNA Z2BE |48 colony lift§S Al
P 29 g 2 FES dud.

2839} 3071 Xjo} & 11709 Xo}o) A black
colony7t Uehten 7|4 wigdde 674
(20%), Td 99 FFYo2+= 167) (53%),
DNA =z oax 7/ xlo} (23% )9 P.
endodontalis®] EA7F FAHAH.

78 AY F3g o) 8714 vid ol DNA
Z2BRURT P.endodontalis® A& o]
Fo5HA e AEE 2Yoy DNA ZgH
B F14 Mg Ie 9% Zojvt gt
(P<0.05).

Black colony®} A3} P.endodontalis®] &
AeE w48 FEAPLS deEIHP<LO.
05). Black colony”} $1-& w2} 31-& o P.en-
dodontalis7t &2 ¥Eo] 2.894) =}

A3 3% T 28N 4FH S} P.endodontaliss
MZ 5 FEL 7HR I YA IHI e
W P.endodontalis7t EAE W (sensiti-
vity) & 93.75% 93 47t 9 W P. endodo-
ntalisx gl 5] = (specificity) & 28.57 % ©)
o}
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Fig 1. The Result of Chemiluminescent Detection.

{rindicate the colony of P.endodontalis
on the X-ray film.

Fig 2. The Result of Color Metric Detection.
{*indicate the colony of P.endodontalis
on the nylon membrane.
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