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ABSTRACT

Enterococcus faecalis is commonly found in failed root canal treated teeth with
periradicular lesions, and there is limited information about the prevalence of E. faecalis in failed
root canal treated teeth with periradicular lesions in Thailand. Therefore, the objective of this
study was to examine the prevalence of E. faecalis in failed root canal treated teeth with
periradicular lesions by real-time PCR and cultivation. Thirty-six samples were collected from 36
root canals with periradicular lesions. All samples were cultured on blood agar and selective
medium for detection of enterococci. E. faecalis was identified by colonial morphology,
biochemical properties and molecular method, and a number of total bacteria and E. faecalis were
recorded. Results showed that the prevalence of E. faecalis in the failed root canal treated teeth
with periradicular lesions was 33.3% (11/33 samples) by cultivation and 88.9% (32/36 samples)
by real-time PCR. Moreover, the hemolytic E. faecalis strains were found in 13 of 49 strains
(26.5%). The hemolytic E. faecalis strains were found to be related to the teeth with sinus tract
opening and sensitive/pain to percussion (100%) while only 12.5% of the non-hemolytic strains
were found in such conditions. In conclusion, intraradicular infection was still the main cause of
the failed root canal treated teeth with periradicular lesions and the prevalence of E. faecalis was
33.3% and 88.9% by culture and real-time PCR, respectively. The hemolytic E. faecalis strains
were related to more severe clinical symptoms. This may be due to the hemolytic strains having

more virulence factors than non-hemolytic strains, further investigations are needed.
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Enterococcus faecalis (E. faecalis)
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. =] d' 9J [ a g =K 9
faecalis UauneItosnumMIAnren1elunaoss niudesooas 80 - 90 1A Enterococcus
spp. inuen laannasssnilun ldasumssnu ludqr ' *
&' =) ) { o % v
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H Y 1 v
M0 1 ANUYNUUED E. faecalis Tuiuidumarninmssnyinaessiniuniisos Isn
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Yy 1 a an = A
Wuag, 1 Uszina IEMIANN ANNYNVOUYD E. faecalis
Molander et al. 1998 AU Culture 32/68 (47%)
Sundqvist et al. 1998" dau Culture 9/24 (38%)
Peciuliene et al. 2000 Anuil Culture 14/20 (70%)
Hancock et al. 2001 QTR RIVAILS) Culture 10/33 (30.3%)
Pinheiro et al. 2003" UF1%a Culture 27/51 (53%)
Pinheiro et al. 2003 1U51%a Culture 11/24 (46%)
Siqueira & Rocas 2004° U 1%a PCR 17/22 (77%)
Gomes et al. 2004 151%a Culture 6/19 (32%)
Rocas et al. 2004° 15194 PCR 20/30 (67%)
Rocas et al. 2004" G PCR 9/14 (64%)
Fouad et al. 2005 DI PCR 8/37 (22%)
N - PCR 38/50 (76%)
Gomes et al. 2006 S INES]
Culture 21/50 (42%)
, . qPCR 43/48 (89.6%)
Sedgley et al.2006 auAY
Culture 4/48 (8.3%)
] - PCR 18/23 (78%)
Zoletti et al. 2006 UI1HQ
Culture 3/23 (13%)
25 a qPCR 6/14 (43%)
Williams et al. 2006 RISPAN
Culture 2/14 (14%)
Rocas & Siqueira 2012° UTIFa gPCR 11/29 (38%)
Cheung et al. 2001 8 M Culture Tinuie E. faecalis
’ AN .2
Rolph et al. 2001 PCR lsiwwie E. faecalis
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MIPUUNTRIAUNTE (Methods for microbial identification)
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Polymerase Chain Reaction (PCR)
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SYBR-Green Lﬂu’J‘ﬁﬂﬂEJ‘VlijﬂLm$ﬁ1ﬂ1L13JLLW\‘1°]Ji$ﬂfJ‘Uﬂ’JEJ HYDULIDIULEAN

v oad

o o < 1 1 gJJ . a { o
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o ! dy Yy 1 91 1
- SwunupaiiSen ansamz@edld - aldegenn
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sazuuafiGenawsamiziaeslauall
anvuzidesaunlaning
- fianwhuazanuiumizga
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A = &’ . A Y o
INDANHIANNYNUDILYD E. faecalis 1uﬁuﬂa3JLﬁﬁ’J%1ﬂﬂ”liiﬂHWﬂﬁi’)ﬂﬁﬂﬁu

A Y ax . dy j’
ﬂuiﬂﬂiiﬂﬂamﬁﬂﬂ’w’l‘ﬁ real-time PCR 182 NTINIZIQ8UYD
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1.
2.
3.

e
Q
)

10.
11.
12.
13.
14.
15.
16.

17.

&
1% Enterococcus faecalis ATCC 19433 (American Type Culture Collection, USA)

X
1% Escherichia coli ATCC 25922 (American Type Culture Collection, USA)

& .
199 Streptococcus sanguinis ATCC 10556 (American Type Culture Collection, USA)
Gates Glidden drills
K-files 11az/130 H-files W30 rotary NiTi instruments

¥ A
HIUNAD
N3 ZQTHG]?‘]JQ‘]Jﬂi’JEJmeJ (Dentsply Maillefer, Ballaigues, Switzerland)
NAOANAEAN (microcentrifuge tube)

RTF (reducing transport fluid)

PBS (phosphate-buffered saline)

Brain-heart infusion agar (Becton, Dickinson and Company, USA)
Enterococcosel Agar (Becton, Dickinson and Company, USA)
Blood agar (Becton, Dickinson and Company, USA)

At 2 s Yy 9 g .
'f)'IW15%Mﬁ3uﬂ§$ﬂﬂﬂﬂlflﬁicﬂmﬂﬂﬂﬁ’E]]liﬂﬂ'ﬂﬂlsllﬂ"lluiﬂﬂag 6.5 (6.5% NaCl medlum)
91113 NN AU TZNBVVBA bile esculin ANVANTUTDEAL 40 (40% bile esculin medium)
Motility test medium (Becton, Dickinson and Company, USA)
laTasnunlosoan led (hydrogen peroxide) ANMITNTUT AL 30
YAdOUUNTNUUATITS (Himedia, India)

4
o layad lysozyme (Amesco, USA)
P ﬁ’ﬂa!,fd)mﬂ (PureDireX DNA extraction kit, Bio-Helix Co.,Ltd., Taiwan)

10



18. 118 real-time PCR (SensiFAST™SYBR kit, Bioline Reagent Ltd., California, USA)

ginsal

8.
9.

93943AANNE1TIN (Root ZX; J Morita USA,Inc, Irvine, Calif)
19300981815 (Vortex: New York, USA)

Autopipette VU1 10, 100, 200, 1000 luInsans

ﬁj’ﬁmwm%ﬁmmﬂ 400 a95 (Binder; Scientific promotion Co., LTD., USA)
50939 191 4 Fn19 (Mettler Toledo, USA)

mds'mw um%m (MIKRO 200; Andreas Hettich GmbH & Co. KG, Germany)
i uRNYT N1 UTATIY (PCR Machine)

m%qﬁwﬂﬁ sua'lvih (PowerPacTM Basic Power supply; Bio-Rad, USA)

ﬂ;ﬂdwmwmﬂma (EC Imaging system W/410 Camera; Ultra-Violet products LTD., UK)

10. 1304 real-time PCR (CFX96 Touch'" Real-Time PCR detection system; Bio-Rad, USA)
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UNNYFNEAS UHIINNGOTUAIUATUNS 5 1ATINT Ao EC6110-36-P-LR

v A Y T . .
1. miﬂmaangﬂw (Patient selection)
1 d‘ [ 1 1 4 Q/ % .
AieNn 1aTUNIsdIneINosNEIAADITINWUG (nonsurgical root canal
retreatment) 91AN35N¥IAARITIANU N Taes sl uNIanatnuaz/MIo MmN nou
Y =< Y 9 9 Aa I o d o =\ 1L [ Y Y
Wrsawmsaneidihedednanugusentuatednyaionys Taslnasilumsnaiivo g
1 =% Q dal
3IUIVAIN
Y ] @ Yo o g £
- WuuAntmsadeanilulagauyseivaz 1850msineiaasssinifuaiaau
wdeg1arios 19
) Yo [ Y 4 a
- Hunldsumssovaasannituuudaziseslsadaresiniislssmiuan
Mn5ed sawnu lifivseliomsuaasnieadtn wu wuglanevueslva
. ) A [ 1 =< a o 4
(sinus tract opening) ggﬂﬂwumwmmﬁmaﬂﬂwuﬁ (deep narrow pocket)
2 A o . .. 3 . . = s
RUINDNA (pain on biting) ALY (pain to percussion) WDINITNALIY
. I Y
(tenderness to palpation) 1/uau
] [ [ %
- ausalauruesnuiinaie’la
A A A 9 (=] = A o A Aa A
- FunaondeslulisesdanSnudiny 4 Tadwes
o Y] A
NN IUNISARDBNAD

a2 o d’ ! GJ
- litivaqysuzndaudiiu

a

[ @

lunsaifunatesinliidennasssiniiigaganasssiniuniinnudunus

Y A A ™
ﬂ‘U‘i’f)EJT‘iﬂ“lJam’a‘muaz/w‘iﬁ)ﬂaEN‘ﬂmfIaJ"llmﬂGlﬁﬂg“lnﬁﬂ

]

2. YMIANGNAIDENI (Sample size)
= 1 Y 9 dy . A k)
NNMIANEINOUHIT WUANUYNVOUFD E. faecalis THWUNANHAIINNT
9 Y
§nHINA0951NWUAIYTT real-time PCR 1182N5INIZIA0UTDS 0002 89.6 1A% 8.3 AINEIA1
MUUATIUIUNGUAIDETIH UM TUIL U UTAI 189U (determination of sample size for

estimating proportions) AIFUMT
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TIUIUNUAIBENMINZ TUINNS 1 I3 real-time PCR 1NOHIANYNUD

[T

tﬂy o Y dy
oI 1aadil

z=1.96
d=0.10
p=0.89
q=0.104
_ (1.96)(0.896)(0.104)
B (0.10)2
n = 36

o 1 % ] d‘ Y A dy ﬁ} &‘
ﬁ]”lil’JuﬂEj?mTJ’f)81@1/]L143J1$ﬁﬂi]1ﬂﬂ131°1$ ATNITINIZLA YT NN NN YNVDIUTO

funaldaail
z=1.96
d=0.10
»=0.083
q=0917
_ (1.96)% (0.083)(0.917)
B (0.10)2
n =30

9
v @ o

1 o ] d' 9 d‘ = J .
ANUU ﬂTUQUﬂQNWQBfﬂ\iﬂ@ﬂ\iﬂ1ﬂw,ﬂﬁﬂyWﬂ’ﬂllﬁjﬂgllﬂ\jmfﬂ E.faecalls (11!1;\[1«!
Ay o A =) o A o Y an .
V]aN!ﬂa:ﬁnﬂﬂhﬁiﬂﬂﬁlﬂa@QiTﬂﬂUﬂﬂ 36 AIDYN C]f\jf]ﬂ@”llﬁnujum?\nu')m]lﬂinﬂ:]‘ﬁ real-time

PCR

3. MstAuMeeg (Sample collection)
1 o < o [ Y ~ s 1 a Y o a A A
NOUNINITINUAIDYII GUE]ll”aTIE]']i]ﬂJ’CT’JuLﬂfJ'JGUENﬂ‘]Ji]ﬁL!'VﬁEJ ATIVNUY
. . . Y1 N =] 4
(microbial finding) YeaHil8unazauszgniiunn luunuvesy
) o Y 1 {
- doyan T laun msr 01g aviu
aa v (% dy A
- DINITHAAINNAAUN ﬂigﬂﬂﬂ@nﬂ aﬂEm3T@Q@1ﬂ1iﬂ’Jﬂ ANTNUDIUDLIYD
= 2 2 A o 3 A o~ = 3
m‘uqmﬁu ggﬂﬂmwuaﬂwa RUDNA ISR UNITDNYT WDINITNALDL
[ 1 @ 1 9 a a % A
- aﬂymzmmm&zmumﬁumuqﬂmmwuﬂaﬂwm ’aznaﬂumamauﬁu

3 9 o a g A
uJuﬁu LLﬁ%ﬂﬂ!ﬂ1WﬂJ@\1’J’ﬁﬂ‘1§J"im$ Tﬂﬂi}a‘jﬂimhu!ﬂu Good maﬂmmwmm
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1 [ a < A @ 1 g
aqysnzoglunuia uazlszidiwiu Poor Wonunmuesidgysue liilu

[

A 1 H Yo o < 4
Mime s wu woduga 1diaaysue Taqysazuan $13a Hudu

a9

- 9pyannA eIl UssiiugaunIMueIiagganands Ny 9I19IEHIN

[

AARANa0IIINWY T28211IvITdAgAnavdIsInHuiYa1es1nilu Tay
1 I~ ] 1 Aa A 1 a A
sy oglueaa 0 - 2 Taawasnndaresinily winnn 2 Taawasonnilaiy
3 a =< (% ti’ tﬂl
iy wazdagunueen luendaesinilu saudedanyuzvouiloosel
Jaresiniu
S o 1 A o w ' Aa A A A J ' o
MINVAI0E1TVIN MIAUHUATIUgaUNTTUTNUTHULa Tdurteany
¥ o A o Y s I Yy Y o
e Manvazerauinaiaualelalasnuleseen lodanuduiuiosas 30 uazi
Y
4
Tl anmyealsTadenlaldnas sy (sodium hypochlorite) ANNITNIUTDEAE 2.5 AU
a2e Tanden InTodamla (sodium thiosulphate) ANMINTUS0AT 5 1DHEANITHINUYDS
o
Tamdenlalinas s’
a Y Y o 4 J A %
nyorlanadngnasainlua181Inson15 lUANT0HINTONINIWYT LU
<3 o g [ 4
ANUISIFIIUNUTTAYANAD931NHU TonAA 10531828 Gates Glidden drills, K-files 1az/
%30 H-files 1390 rotary NiTi instruments Jag 131 14@77aza1elag astvaeunielunaessin
9 v A 1 v oa A A [ 1 dy [V 4 gj 9
WuTaalFauveranas/m3on150190 INSITN0IUIUToNAA 1Y BT B 100N NINN ALY
2 a0y ? o e - - y
vintulduunie (sterile saline solution) Ysu1m 20 lulasaasdrgaasssinilu azlumis
Y Y v
AA0931n11 TABTOY (circumferential filing) A28 #25 H-files THAANIIYUAIIUIU 20 ATIN
v & 1 A a = a o A A S o
szAUduNIMaeIIn 1 Jaawas Fassiunnmnsiduas/Mioglnsalndaalssin (Root
ZX; ] Morita USA,Inc, Irvine, Calif) lanszaiysuginsieunanyuianaid (Dentsply
Qy [ { [ 1% I a 4 %
Maillefer, Ballaigues, Switzerland) 2 Funseununszaumernuiumal 30 Jui iogad
vy
youralrlunaessinidu udriinszarwdusnsireuvany 2 Fuldluvacanaradn
. . d‘ . . a Aaa d‘ o a o
(microcentrifuge tube) NU339 RTF (reducing transport fluid) 1 Hadansiern lUimszv lae

doailldatedfrianmanielu 3 ¥ Tus
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4. MSINZIA8UUANISY (Culture procedure)
o w ' ' A 2 ~ g o
Wimegnaaess ey e lunToawauiumal 5 win 31nHu 20
1uTnsansveuAazAI06191139 919 (10-fold serial dilution) 728 phosphate-buffered saline 111
[ 9
#9814 (undiluted) HazAIDE19INITO1EID8 198 10 T TATAATUUNIZIAEAUY brain-heart
[ v
infusion agar mmﬁammzmmum Lﬁwnmﬂﬁﬁamwm (total bacteria) ez 8819 100
a ™ A Yo A A 2 A
Tulasdasan spread 1Y Enterococcosel ~ Agar o lFAAaen enterococci Mz 1ABe Tuan1zh
13 1¥00n%19Y (anacrobically) @38 ulasinuiesas so  lalasaudesaz 10 uay
s SY 3 o ~ ~ Aa Y
asveulasenluasosas 10 10ual 48 ¥ 1uah 37 seenwa@ea uazuuANiTenIvuAL

Y

Talafifanszuuilu enterococei azifiuidluTaTati las1mAvi zone 61 1ha

U q

1INMNTUEAY bile esculin (31U 1) 129 1uvi1%1TuTaTatlifeaq (single colony) Taw

R 1 o Hq 9 g A LA
17 streak YUY blood agar nesonvu vy auanyuznl¥seynduse E. faecalis 19

q E]

' . I A A A A A A n 9y Aa
UNINVIY gﬂiNﬂﬁﬂJ catalase-negative Lﬂmmﬂmsﬂ%uﬂmﬂaau‘n”lu"lﬂ uazmmmmtﬂu

A = 4 Yy Y 9 A ¥ aa Y 9
E]Tﬂﬁ‘ﬂllﬁ’Juﬂigﬂ’rT]JGU?NTclfmilllﬂﬁ’ﬂlliﬂﬂ’JHJHJ?JGUL!EGEJﬁZ 6.5 LAZINADUIANANULVNUY

k4 v
) o A A v A

$oonz 40 aegiil 2 e iwaduniiden Idnarn ludmdududaeds pcr Taold Tng
k4

¥ v
A A

A o 1 I @ 1% 9 . . { a
Lll'f]iﬁinlw'lgmﬂl%ﬂ E. faecalis !ﬂu@]?!%ﬁ]ﬂﬂ@l!ﬂﬂqﬂ‘lu skim milk ﬁqmﬁﬂvm —80 831

=
Iy aLesee

1 . 2 & \ o o
gﬂﬁ 1 Enterococei 3ttuiilu1alafi lasunull zone F@1UU Enterococcosel Agar
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A T
it c"r?"[:

in

l\l\\[@i\\\\\\ H!III@HI\H i

Ty

4 Yy 9 9 . . Yy 9 9
A. (1) Tsaeunae lsaanuutuiosay 6.5, (2) bile esculin ANUAVNUVUTDYAL 40

€ah
=
=h.
(N

1182 (3) motility media MUAIAY
4
B. (1) bromocresol purple indicator 11 Isi@enunas lsannuuduiosas 6.5 9w

A da

= 4 A A A a a A . ’
nJaﬂutﬂuﬁlﬁa@ﬂlj\l@uﬂTilﬂﬁmm@QﬂauﬂiﬂﬂﬂULﬂa@ (2) Enterococci 32 808H QY
= o

o 1 g { I Aa Jd a 4 { (]
esculin v l¥eiseutenlaswiluddas (3) yaunidviamaoui lildag

W3 Ye1INANS 1Y stab-line

5. MIUIVVOUYD E. faecalis 13835 PCR
5.1 M3aNAAOUIe (DNA extraction)
o w ] &1 Y A 1 I ti’ o v A Y
11A0819%991n90 4 NANANILTUFD E. faecalis MITMNTANAALDUIOAY
v aa . . . o ad Ay v = gas
YAANAAIDULD (PureDireX DNA extraction kit) Wiaduef laumairvaeudSuia Taold7s
fedianlas WS aa (electrophoresis)
5.298 PCR
& o w i
MS5LUYTO E. faecalis 19814 PCR amplification ¥0I8161116S rRNA gene 7
o 1 &}
AUNIEADLYD E. faecalis (5°-GTTTATGCCGCATGGCATAAGAG-3’1a25’-CCGTCAGGGG
ACGTTCAG-3)’
aAan 9 g’; a & Y a
Un3en PCR ldasnanua 50 lulasaasaalszneudis s lulasdnsves
v ad 14 4 s a A A 4
msanaaeue Tnswes 1 lulasTuais 10x PCR buffer 5 lulasans, uunihdeunanlsa
(magnesium chloride) 2 Haalua1s 1.25 U ved T ag DNA polymerase (Invitrogen, Canada) 118
0.2 Had luasvodunas deoxynucleoside triphosphate (Invitrogen, Canada) Taels s lulasans

o <] X I J 1
ﬂlﬂﬂﬁﬁﬁﬂﬂal@ulﬂﬂTﬂlfBﬂ E. faecalis ATCC 19433 Lﬂuﬂquﬂ')ﬂﬂuuﬁ‘ﬂﬂ')ﬂ HagnNquIUNY
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Y
[ 1<
HUDAUAD 18 S. sanguinis ATCC 10556 N5H9IUVBY PCR 152n0UAI8 NSLENa1eAIDULD
2 ' [ . A = < = Y =
INAYINODNIINNU (denaturation) 71 95 DAFUATHA 1T141901 2 UIN AIWAIY 95 DIATAIT A
I a ~ [ ES @ 4 Jou ad ' .
Hurat 30 Ju1A HaeIN1Y 35 59UYINTIUVEY INSIWe S AUABUIBLLILUY (annealing)
) o ti’ . 9 a = < =1 [ ‘a3
AMTUITO E. faecalis 15uninil 60 o isaiFod 111001 1 W19 MIdunsizianueaiy
(BN} I'4 4 { {
Tnsunen Insmes (extension) N1 72 ez uIu 1 I Lazh 72 serusaFeod U1u 2
I g‘/ a 4 ad A A
Wit Wutuaouganie (final step) AAT1ZH PCR amplicons A2edianIas IWsdaluozn Ise
Yy 9 9 ~ I . = o
199 (agarose gel) ANWUVVIUIDIAL1.5-2 N 80 T8 U Tris-acetate-EDTA buffer 009N
[ a 4 % 1 A aa
anvzgndouneesiaenTus 1ug (ethidium bromide) Adudu 0.5 luTasnsuneiiadans

Flurnat 30 win vazih lildesnmelduassaniilloan

6. MsmUSnanuaiiSenvnauas¥e E. faecalis 1081433 real-time PCR
o w ] ~ A Y v A A a
H1A29819910A8095 1IN NUNHAINYD 3 MIgnafAEULINeIYSu ™
9 9
wuAREenIvuaLaz S I E. faecalis 1081933 real-time PCR
6.1 M35 1HaINAIFIUVRIM AN
= dy 9 g . ) [ o g
M3An¥U 15T E. faecalis ATCC 19433 dmsuinsWunasgiuve o E.
&’ o o o S A g’/ o
faecalis a1 E. coli ATCC 25922 d1isumnivuasgiuvesuuanGonivua Iagiiinis
YSUANUANTUVBUFD E. faecalis ATCC 19433 1 185 1na1 10'-10" CFU/ML uazi¥e E. coli
ATCC 25922 TW1&150na1 10'-10™ CFUML iidaedadanarinanadduedoyaanaadu
= =) =) %
1o udnihad e 5 lulasdasuuanluiinel real-time (SensiFAST™SYBR kit, Bioline Reagent
. . &2 A s 7o v & A Y .
Ltd, California, USA) #a¥ Insiuossunizanienanyl 1aun total bacteria (5'-
TCCTACGGGAGGCAGCAGT-3’ ag 5-GGACTACCAGGGTATCTAATCCTGTT-3)" uag
3
W0 E. faecalis (5’-GTTTATGCCGCATGGCATAAGAG-3’ itag 5°-CCGTCAGGGGACGTTC
AG-3’)2 BT UATD4 real-time PCR (CFX96 Touch”" Real-Time PCR detection system Bio-Rad,
R A (Aasa o dy = I ~ ) =y I
USA) #aiilgnaendail 95 seenisaiea (a1 10 1N @1uad8 50 pasaised (Junan
9
2 W MA9IMIN 40 TRVVBY 95 A usarFed 151081 20 1T ANAIY annealing
) i '
temperatures H99ZANUUANAIA UV UFONANYT UTTNOUAIY 60 DIrNIFATE F1HTY total
2 v
bacteria 11a21%0 E. faecalis Aurnat 20 317 audae polymerizing temperature 1 72 9371
= I a A A o 3}4 o 1 = &' A w Y
waiee 10uUnal 25 37 181 threshold cycle (Ct) vasnntiuihmysuauyeniivldiay

a1 ct 1 lauiinsmlnasgu
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6.2 msmfSunanrelumesaninulannnasesinifu
v A g 2 a ? . .
msanaauelsua 5 lulasaas luiie real-time (Sensi-FASTT™MSYBR
. Lo . . Ao s sA o v & dee v A Y 1

kit, Bioline Reagent Ltd., California, USA) N3l Insmesnsmeaoyenanuiaen lanai 'l
1a2 11t 6.1 111911AT04 real-time PCR (CFX96 Touch™ Real-Time PCR detection system
] Y 1 ]
(Bio-Rad, USA) awalgnsenasi Idnan luda nasoniuiien ce dlauduiuaiugash

Y 9 Y
1dnnnsmlinasgivuansdu

a d
7. MyIAzHveya
dy . I @ 9 @ 1 A
7.1 ANUENUDUYD E. faecalis 518U UONI1T080ZVDINIDINNNY
= dy . ~ A c;y/ I
7.2 5uau%0 E. faecalis HAZHUANGININNAT 1891 U log CFU/mL
[ v = dy . ~ 9 dy dy as
7.3 aNuduiUsveslsuaye £ faecalis ‘ﬂhlﬂﬂWﬂﬂWiLWngﬂ\‘]W@!Lﬁg’J‘ﬁ
real-time PCR Tag1% Spearman's rho
o v J LY 1 ~ a
7.4 ﬂ’NNﬁﬂJWU‘ﬁ"U@Qﬂi]%EJGlNC] WU WA FWU 91015 qﬁ.!ﬂﬂ‘l/]%‘lﬁu@\ihlﬁﬁ 1A

] [ o 1 @
L%UW%?JL?TEI’J AUNTNUDIITAYTUE ﬂﬂlﬂ1Wﬂl@Q?ﬁﬂQﬂﬂﬂﬂ\ﬁWﬂﬂu TTYTHNUYNIAAYANAD

a a
¥
Y

IR uAUYaes1InTUAUMINULG E. faecalis 18] Chi-Square
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HAMSAUHUIUIVY
2 U v} ]
VONAVDINGNAIDEN

v Y 1 [ v
dod1anldnnaaeasnfunanua 36 & aalannfuniiieiuiu 12 & Wu
Y o d' o d' FA =\ g}z [ = d'
NTINUBETINIY 10 & wazAuUNI WY 14 & filrelio1gaaua 22 - 68 1 91g1nas 46.25 +
=\ [~ Aa o =< Y 1 ] [P
13327 Taonaiailumemaaiiuou 22 aumaaney 14 au Fedirediulug lulionisioa
' ° o A A ~ o ' o A A A
noUINITTNYI Uifled 2 F91na08190IMua 36 Fnlio1n1sle wugdlanenueslna
. 4 A o A . 4 v . 44 A
U 26 & NomadeII ol amamIzs U 13 & Ysuzalensoulud LI 10 & Nivas
1 @ 9 ] [ 1 == A A 3 Y
Ysuzaudiiualeiaage lasgaunnvedigaysazoglumnauyia Jies 3 Fnnuiugasla
[} d’ =\ L} (%] % v A 1
Jaqusae Welssiinizeyinvesiagganasesnlunulatssinluannnsad Tagey
1 a A ) { 1 1 a A o { 1 4
Tu29 0 - 2 Hadwas S 31 F e 2 Taawassiuau 5 & idurgudnacuss

9 H v
sealsnla1es1nNVUIAAALLA 2-13 HaAuAT RAY 5 HaaNAT (15199 4)

M H v Y v 1
M319N 4 NUIUTAUAIDENNNUIXD E. faecalis WTuNduHMa1010MIsnEIna0951n UH

Hsealsntlaresnuazdoyavesdilie (n=36)

Cultivation Real-time PCR
(n=11) (n=32)
Male 14 5 12
Sex
Female 22 6 20
Anterior 12 5 10
Tooth
Posterior 24 6 22
No 34 11 31
Symptoms
Yes 2 0 1
Sinus tract No 26 8 23

opening Yes 10 3 9
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M51aN4  (99)

Cultivation Real-time PCR
(n=11) (n=32)

Negative 23 7 20
Percussion Positive 11 3 10
Pain 2 1 2
Restoration* Intracoronal 26 6 23
Extracoronal 10 5 9
Quality of Good 33 10 29
restoration** Poor 3 1 3
Void in the root No 24 5 20
filling Yes 12 6 12
Apical limit of the 0-2mm 31 10 27
root filling >2mm 5 1 5

* Intracoronal restoration A0 N3YIULAIUAINURIBNTGARIBTAAAI 1TU 15T UADN INTA
v v 3 Y . A ! o Y
o2a/anu 1 UAY Extracoronal restoration 19 mammzmumﬁumamauﬁu
A o ' [ A o v oA
** Good A9 AUNMNYBITAAY Tz UINUNA Poor AOAMAIMVDITAQ YTz ludluiimels

[ ¥ o [ o <
wu nuuge ldTaqysae Jaaysuzuan $13a dudu

o d d
N3NIIVADUANNDUNIZVDI NS 105
4 4 o o 1 9 o o w 4 s 9
Inswoesgnihumanusumznouldaiu TasihdauaesInsiwesan
) [ 4 J 1 [ @ 4
Tsunsudmsuasnaet Inswes wuna w503 UND template VO1¥0 E. faecalis ATCC
J 4 $ o o
19433 1a5o8az 100 Inswesnidenlivuia PCR product 310 bp ¥ lUnaasuanusimiy
. X [ { . % I 1
VU gel analysis FIHWITOATNIVFO E. faecalis ATCC 19433 Fuilunguaruuvuuanld
=~ (% 1 = dy A 9 dy ..
fsumennungualuauuuvanlaglumsanuiti@enl9de S, sanguinis ATCC 10556

A dy a dy Y1 ! v =
L‘Hf]\‘iiﬂﬂlﬂf@“lfuﬂl.l’dnlﬁﬂWUllﬂU’E)Elﬁlu%’éNﬂWﬂ @Ngﬂ‘ﬂ 3
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Clinical isolates

I
@
=<
=
<
=

+-1234567 891011

2500 bp

800 bp

N LW
=X—1—}
[==-x=-2
e =Ta ==}

a o J Jd &} . = ' A X
N3 anwsumnzvedlniwesneie £ faecalis 108NnquAIIANUUDLIN (+) AD 170
4
E. faecalis ATCC 19433 11aznguAIlANLUDAY () A0 130 S. sanguinis ATCC

Y v
10556 1azi¥e E. faecalis Tudoenai laanaasasinilu

= AA O A . v a
ﬂ1i!1ﬁﬂﬂ!ﬂﬂﬂﬂ3]u‘ljﬂ!!ﬁz‘lﬁﬁﬂﬂ!ﬂlﬂﬂ!mﬂﬂﬁﬂﬂﬂﬂuﬂ!m%wa E. faecalis M8NIINITIA8
1¥ouazd3 real-time PCR

A A 2’, Ay o A
ﬂ'liﬁi’li]ﬁ'll,mﬂﬂlifm\‘]?mﬂ1‘”17\[‘1!‘lelL‘Viﬁi]i]'lﬂﬂﬁiﬂ‘]el'lﬂa@\ﬁ'lﬂﬂuﬂlli@ﬂ
o (Z 1 g’./ = o k) as A dy :1 ax
Iﬁﬂﬂa'lfli'lﬂi]'lﬂi]'m’clu@]’mEJ'N‘VNViiJﬂ 36 %% HININTIVAIY 2 ITAD NITIWIZLAYUBDLASIT

. VA Y] 2 X aa Y a9
real-time PRC Iﬂle‘iJ')']Lll@ﬂi')"l]ﬂ')fJﬂ']i!W"lzmﬂﬁl‘lf’ﬂﬁnfliﬂ@ﬁ'ﬁ]wuu'ﬂﬂﬂl flulﬂ 33 % (508

Govaz

3D

A A Y  a . A a PR,
as 91.7) iummgﬂlﬂ\l@ﬁﬁ"lﬂﬂ?ﬂ?ﬁ real-time PRC @1U13D6139NWULLLANL fJ]lﬂ‘VN 36
100)

A, & . O { ¥

WOaNINITATIVN YD E. faecalzs Iﬂﬂﬂ'ﬁlW']gmﬂQl%@ ﬁ'lﬂ\l'liﬂﬁﬁ'ﬁ]wullﬂﬁlu
o = Ay 4 Y ax . Y
ADYNW 11 ¥IN 33 ¥ (5@3]'@13 33.3) UasIuONIIINIYID real-time PRC ﬁ'lﬂ\l'liﬂﬁﬁ'ﬁ]wullﬂﬁlu

#10814 32 7010 36 & (Fovaz 88.9) Aaaadlumisan 5
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Y 1A . < A Aa ' 1
1INYOYANDINID real-time PCR iHumaiianiiinnulannniimsmzines
tﬂy 9 A A = a2 dy A 9y 1 d’l dy == 3’/
weseeay 84.3 Wensandelsuaudenasde ldnunmsmzineusenuuuaiiienavua
1 2 ] ]
M08 3.1 + 1.0 log CFU/mL Uazi¥® E. faecalis IR0 2.9 + 1.1 log CFU/mL 13/0A32302835
Y v Y ]
real-time PRC WULLANITINIHUARAY 5.9 + 1.5 log CFU/mL UaLi¥e E. faecalis \RAY 4.0 +
2 FN I , »
2.1 log CFU/mL HonanddSunaude E. faecalis 1INMINIZIQ89UTOLAZIT real-time PCR 1
[ Y] L a ] A v o W = 1 A =) zil
ANUFUHUT BN g1uied Ay Iasla p = 0.000, r = 0.753 na1AsWINUITN AT
1 & = X an . 3 v W 9 ax
MNMIMIZABAFDUIN UTWIDF0910TT real-time PCR AITUINFUNY HASVOYADINID real-
. X . ' 2 R ¥ ' 4 & !
time PCR WUL¥0 E. faecalis #oUsuauuanizeninuaaiua 0.3 — 1.0 masdu 0.6 Ao
a2 4 Sy v da o
nuanFenaruanasanu lutunaumalnnmssneinasssinfunises Isadaresin as
naagluasen s
dy 1 [ 1 A a <3
wonaniwunTadearepau me 3l 01015 gannruesva mizidy

[

W30IH07 QUNMNYOITAQYIUL AU INUBITTAYANDII NI 52821 199997A9ANABITIN

q

Y]

[ 1 [ v ] o o (% ¥
Wunudaresinilu biianuduniuseaslioddynunswuioe £ faecalis

d‘ 2 ~ A dy . A v [
3NN 5 ﬂ’ﬂll"];ﬂl,m%‘ﬂi3J1mﬂl’i]ﬂlmﬂ‘1/1liﬂua$L“]f’f] E. faecalis 1uﬁu%amtﬁﬁ3ﬂ1ﬂﬂ1§iﬂﬂ1
S A A & ax
ﬂﬁﬂﬂﬁﬂﬁuﬂﬁﬁﬂﬂiiﬂﬂﬁmﬁﬂ (n = 36) LN@@?’J%%WIﬂﬂﬂﬁmwmENL%’@LLEI%’J‘E

real-time PCR

Cultivation Real-time PCR
Total bacteria 33/36 (91.7%) 36/36 (100%)
Prevalence
E. faecalis 11/33 (33.3%) 32/36 (88.9%)
Cell numbers Total bacteria 31+1.0 59+1.5
(log CFU/mL) E. faecalis 29+1.1 40+2.1
E. faecalis : total bacteria (min - max) 05-1.0 03-1.0

E. faecalis : total bacteria (mean) 0.8 0.6
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Isolates (%) Case (%)*
E. faecalis
n=49 n=11
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Non-hemolytic 36/49 (73.5%) 9/11 (81.8%)
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! U { A ¥ { < o ¥
ms1ei 7 FoyavesdirenazdTunnuie E. faecalis Naaolaideauasfiouiisunuiie

Ay < A
E. faecalis VlhliJﬁQTfJLiJﬂLﬁ@@lllﬂﬂ

E. faecalis
Hemolytic Non-hemolytic
(n=2) (n=8)
Total bacteria 4.0£0.0 3.6+1.3
Cultivation
Cell numbers E. faecalis 29+1.0 3.1+£1.0
(log CFU/mL) Total bacteria 8.3=+0.0 7.6 £1.0
Real-time PCR

E. faecalis 7.5+0.4 64+1.2
Sinus tract opening No - 7/8 (87.5%)
Yes 2/2 (100%) 1/8 (12.5%)
Percussion Negative - 7/8 (87.5%)
Positive / Pain 2/2 (100%) 1/8 (12.5%)

Diameter of lesion (mm) 8.3 3.9
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Real-time
Cultivation Sensitivity
PCR
Case
E. faecalis E. faecalis Real-time % Sensitivity of real-time PCR
Cultivation
(log CFU/mL)  (log CFU/mL) PCR above cultivation
1 0.0 2.0 0.0 100 100.0
2 0.0 2.2 0.0 100 100.0
3 4.0 8.6 46.0 100 54.0
4 0.0 3.7 0.0 100 100.0
5 2.0 43 47.0 100 53.0
6 0.0 2.8 0.0 100 100.0
7 0.0 2.2 0.0 100 100.0
8 2.8 6.4 44.0 100 56.0
9 39 7.9 48.7 100 51.3
12 33 6.9 48.1 100 51.9
13 4.6 6.6 70.2 100 29.8
14 0.0 1.5 0.0 100 100.0
16 0.0 2.1 0.0 100 100.0
17 0.0 1.5 0.0 100 100.0
18 0.0 1.6 0.0 100 100.0
19 0.0 1.6 0.0 100 100.0
21 0.0 2.4 0.0 100 100.0
22 0.0 2.7 0.0 100 100.0
23 0.0 4.8 0.0 100 100.0
24 0.0 3.6 0.0 100 100.0

25 0.0 2.7 0.0 100 100.0
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Real-time
Cultivation Sensitivity
PCR

Case

E. faecalis E. faecalis Real-time % Sensitivity of real-time PCR

Cultivation
(log CFU/mL)  (log CFU/mL) PCR above cultivation

26 1.8 7.0 26.3 100 73.7
27 3.6 59 60.7 100 393
28 0.0 2.6 0.0 100 100.0
29 0.0 2.5 0.0 100 100.0
30 1.5 34 43.5 100 56.5
31 0.0 2.4 0.0 100 100.0
32 2.4 5.6 438 100 56.2
33 1.7 6.9 24.7 100 75.3
34 0.0 4.7 0.0 100 100.0
35 0.0 4.5 0.0 100 100.0
36 0.0 4.6 0.0 100 100.0
Mean 84.3

= % 1 d’ % :ﬂ' ] dy . 9 Aaxny .
Huwme: U 4 @]’JEJEJN“VIQﬂGIﬂfJE)ﬂLqumﬂlliJW‘Ul‘]fﬁ) E. faecalis #3879 real-time PCR
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