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Detection of the periodontal disease related
bacteria from the implant —abutment interface

in oral cavity
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Table 1. PCR primers sequences used In this study -, 6

Table 2. The clinical parameters of each of patients and the detection of 5

periodontopathogens from implant fixture, crevice and tongue
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ABSTRACT

Detection of periodontal disease related bacteria

from the implant—abutment interface in oral cavity

Han, Meung-Ju, D.D.S., M.S.D.

Advisor : Prof. Chung, Chae-Heon , D.D.S., M.S.D., Ph. D.
Department of Dentistry,

Graduate School of Chosun University

Statement of the problem: Implant systems result in gaps and cavities
between implant and abutment that can act as a trap for bacteria and thus
possibly cause inflammatory reactions in the peri-implant soft tissues.
Purpose: The purpose of this study was to investigate the detection rate of
putative  periodontopathogens,  Porphvromonas. — gingrvalitis,  Prevotella
ntermedius, 7Tannerella jforsyvithensts, 1reponema. denticola, Actinobaci/lus.
actiommycetemcomitans, related to implant-abutment interface microleakage.
Material and methods: Samples were taken from 27 subjects with sterilized
paper points and were transported in 1*PBS. The detection of
periodontopathogens were performed by polymerase chain reaction with
species-specific primers based on 16S rDNA. The PCR products were cloned
into pGEM-T easy vector and its nucleotides were sequenced in order to
confirm the specificity.

Results: Our data showed that the detection rate of Porphvromornas.
gmgwalitis and Prevotella mtermedius in implant fixture was 59% and 82%
in patients respectively. Detection rate of ZPorphyvromonas. gingrvalizis and
Prevotella  intermedius in implant crevice was 44% and 82% in patients.
Detection rate of Porphvromonas. gingivalitis and Prevotella intermedius in

tongue was 82% and 82% in patients.
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Conclusion: Current implant systems cannot safely prevent microbial leakage

and bacterial colonization of the inner part of the implant.
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TA - 1658l vk LA A -A T AAYA S
o] 24%d A W94 (internal connection)o] 3F @At dZSHE A ES
3i system(Biomet 3i, US.A.)e] 175 dZ 7 ki, Steri-oss system
(Bausch&Lim Co, US.A) 3%, 22=¥(ex=¥ dZIHE, o) 354,
Friadent system(FRIADENT GmbH, Germany) 25 #|, Endopore system
(INNOVA, Canada) 258tk BREAGA7]S 17/hdoA 109 e = o
sttt (Table 2).
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Al st AEAHAE W HAFe® A deA b
B AEolA dard ekl SetaE s ol §af 3o wiws of
A A A AT AHFH A THFigl). 2 ¥ A5 % paper pointE 7HH
A AETA JEFE FH AT HAAZ 10x0]% #FAaatt
(Fig. 2). vpA o2 ALE F9l AFHE HHES AASE DAHAUHF
AAl He ¥ paper pointE 10& ol HAAAZ F AATd 500 w2
1xPBS7} ¥ olx 15 ml eppendorff tubeo] Hol(Fig. 3, Fig. 4) AdA=E %
A Al A4 DNAZ FZ3F3

AEANA7E d5E T AFE T JZSHE FHAFA tig AFHA
= Al YA Figh). A+ A= A2A4(Gl, gingival index) B3 A =8
(BOP, Bleeding on probing) % % Zlo](PD, probing depth)%s 37}#] &0 %
o, AEFHE FW Aol FALste] 7] FF AT

o

ol
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Fig. 1. Sampling in tongue. Fig. 2. Sampling in implant crevice.

Fig. 3. Sampling in implant fixture. Fig. 4. Transporting to eppendorff tube.

Fig. 5. Periodontal examination.

3. A#AA
ATAAE GEVE F993 @] dotn wuPy Y= AFAE 9

ol MTE Porphyvromonas gingivalitis, Prevotella intermedius, Tannerella
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Jorsyvthensis, Treponema denticola, Actinobacillus actinomyceterncomiiansOl

thal Al st

1) A# %34 DNA *%

Lim 579 AFolA AL43 direct DNA F&9"Weo] o8 A7 444
DNAE FZ3%th olE s Adsd AHT 500 wel Azds
vortexing & ¥ 10%%F 13,000 rpmollA 94 &g a
g3 FFo] 2x LSE buffer(2 mM EDTA + 1% Triton X-100)E& ¥
e g 100CoAA 1587 boilingd F Ao W he 1E7
13,000 rpmell A QA2 ate] thg AF o] A&t

o:
L aL

ol

2) Nested-PCR

HA e Al F9 16S rDNA tii-iS 5% 4 0+ universal PCR
primer(27F ¢} 1492R)E ©]&3lo 4=} PCR(direct PCR)S Al 339, PCR
Z7L 94T A 287 predenaturationS A A% thE 94T A 183 WA
(denaturation), 55 C oA 30%3%t 749w Z(annealing), 72ColA 13+ A4
(extension) 74 & 303] WhE-slo] Als)stal, wpx] 9} extensione 72Tl A 10
1 A6kl 16S rDNAE SE% 5kt 2 PCR AH&& FH o2 o] &5t
108 3A3g = Z+zto] primers o] &3t 2 A PCR(nested PCR)S A 33}
gtk ¥ WAl PCRS 7]Eo] &# 3 Ashimoto % '*'o] 9tsh Ash-Pg-F,
Ash-Pg-R, Ash-Td-F, Ash-Td-R, Bf-F, Bf-R primer¢} Stubbs %'7¢] =
okt StuPitl-Fe} StuPit2-R, 28l ChDC-Aa-F$¢ ChDC-Aa-RE ©|-&3}
A (Table 1), o]= w}o] 2 Yo}Al (Bioneer corp., Seoul, Korea)ol F&3}<]
Al Zato]  Nested-PCRS Al @ atdth. PCRE  AccPower' ™ PCR Premix
(K-2016; Bioneer corp., Seoul, Korea)E o] &3lo] <ol A F=3F 4 ngo] Al
@ 4 DNA, 2t7F 10 pmol o Zpzte} =elolME Ya HF whg
7} 20 w7 HEE 022 mn membrane filter® o #3F Z=HFEES Y
PTC-100"" Programmable Thermal Controller(Model PTC-100, M]
Research Inc. Watertown, MA, USA)E o] &3lo] PCRS A3 3lo] FHF wt

A



SES 2 WA 15% agarose gelol Al A7|GF5 LS Al 2 FF oRE

LTS

d
e
ol

Table 1. PCR primers sequences used in this study

Primer Size of
Target gene Oligonucleotide sequence (5" — 3') amplicons
Name
(bp)
16 rDNA gene
Universal 27F AGA GTT TGA TCM TGG CTC AG 1465
1492R  TAC GGY TAC CTT GTT ACG ACT T
ChDC
Actinobacilluss: Aa-F Thg CCC Tag TeC CCg Alg € 98
actnonycelenconlans (A:Ii)g CAT CgC Teg TTg gIT ACC CIC Tg
Porphyromonas Ash-Pg-F Agg CAg CTT gCC ATA CTg Cg
LmMgIualiiLs

Ash-Pg-R ACT gTT AgC AAC TAC CgA TgT

Ash-Td-F TAA TAC CgA ATg TgC TCA TTT ACA T
Treporierna denticola 316
Ash-Td-R TCA AAg AAg CAT TCC CTC TTC TTC TTA

Bf-F gCg TAT gTA ACC TgC CCg CA
Zarmerella forsytfensis 41
Bf-R  TgC TTC AgT gTC AgT TAT ACC T

StuPitl-F  CAA AgA TTC ATC ggT ggA
Frevotella intermedius 282
StuPit2-R gCC ggT CCT TAT TCg AAg




SERE
1. AT AA
277 Aol )3 Mt E=A 3= Table 29F Table 33 2 th. Porplyvromonas

gmgivalitis= AT 815%, ST HE FHIAFAANE 444%, dZHE

}:I

AN = 59.3%NA  HEH U Prevotella intermedius® 75 8
81.5%, YZHE FHE T 815%, 1AGA 81.5%NA A=Ak, Zwwmerelia
Jorsythensis= 3 T1.8%, YZHE FTHEF 556%, LAA 444%A H=
Y Q. Treponema denticolad 735 YEHE FHL oMW 37% AEH
A, YR M= AESE R XGTr. Actmobaciilus actinomycetermconitans®)
W9 ° 185%, YZHE FHLE T 14.8%, A A 11.1%N4 A== A}

|

LPorphyvromonas  gingrvalitts  59.3%,  Zannerella.  jorsythensis — 44.4%,

i

SEREE B R

2
X

= Prevotella intermedius’t 815% % 7V il

il

Actinobacillus — actinomycetemcomnitans 111% R[AZE R Treponema
denticola = HAZ=%A kvt LAA-A 5 AZAA o] wE A A A<
NTAES AHRA 2AANMNE  Prevotella mntermedius’t  78.3%,
Porphyromonas gimgrvalitis?7y 56.5% HZEF HvH WESAZB NN E LPrevotella
ntermediusSy Porphvromonas gingivalitis?7y 100% 7% % 20 t}h. Nested PCR
of tigr ZF M9 HEYALS Figs.6-103 2t}

AR RAYHL FANANF SPSS 120 AHgste]l AA s, BOP %A 7
o e MTFHENEE vlwstr] 938 Fisher's exact tests A AI3FA
=4, BOP ¥4 3 SAo uel Fixtureo\ M el Porphyromonas gingrvalilis

AddENles Az FA4 A= Aol7F A (p<0.05), L 9 ¢

2. AFHA

27 FAel i AFHAEA}E Table 29 ZUTE A A 5 (gingival
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index)el W& 10701tk FAA ZPel o A4 A 666%(18 F
ol A Eeol ML 333%(0 Fe)ANE Bl ¥A o AFEEA
e 2HREAFYANA BAGEd WA F$24 FA) 2-4mmE YRHO

= AAeda, 35 ddAds A5 2 el7F Smmi



Table 2. The clinical parameters of each of patients and the detection of

5 periodontopathogens from implant fixture, crevice and tongue

fix-abut  Duration

. . . Tio-eXam . PCR
Patient's site  connection of be Detection
No. wearin, . BOP Site
brand Soar UV P P’ P T TE Ad"
(mons)
ext fixture +
1 #33 3 16 1 + 2 crevice +
! tongue + + + +
ext fixture + +
2 #14 . 123 1 + 2 crevice + +
Steri-oss
tongue + +
ext fixture + + +
3 #36 . 117 1 + 3 crevice + + + +
Steri-oss
tongue + + +
ext fixture + +
4 #45 33 15 1 + 4 crevice +
! tongue + + +
ext fixture +
5 #21 3 3 0 - 3 crevice +
! tongue + +
ext fixture + + +
6 #36 22 0 - 3 crevice + +
Osstem
tongue + + +
int fixture + + +
7 #37 3 6 2 + 2 crevice + + +
! tongue + + + +
ext fixture + + +
8 #47 3 33 2 + 5 crevice + + + + +
! tongue + + +
int fixture + + +
9 #36 . 12 2 + 4 crevice + +
Friadent
tongue + + +
ext fixture + +
10 #33 15 2 + 3 crevice + + +
Osstem
tongue +
ext fixture +
11 #36 3 20 1 + 2 crevice
! tongue + + +
ext fixture + +
12 #37 33 4 1 - 1 crevice + +
! tongue + + +
ext fixture
13 #43 15 2 0 3 crevice + +
Osstem
tongue + +
ext fixture + +
14 #12 3 73 1 - 3 crevice + +
! tongue + +




Table 2. The clinical parameters of each of patients and the detection of

5 periodontopathogens from implant fixture, crevice and tongue

(contiuned)
fix-abut  Duration .
Patient's  site  .onnection of perio-exam Detection PCR
No. brand  (mepne;  GI* BOP" PD* site pg’ P Tf Td* Ad"
ext fixture + +
15 #5 15 1 - 1 crevice + +
3 tongue + +
ext fixture +
16 #2123 1o+ 2 crevice  + o+ o+
3 tongue + +
ext fixture + + +
17 #$36 . 129 3 + 5 crevice  +  + o+
steri-oss
tongue + +
ext fixture + +
18 #47 . 29 1 + 2 crevice + +
3 tongue + + +
int fixture + + +
19 #13 . 17 1 + 2 crevice + + +
Friadent
tongue + + +
ext fixture + +
20 #36 . 15 1 + 4 crevice + +
3 tongue + +
ext fixture +
21 #36 . 18 0 - 3 crevice +
3 tongue + +
ext fixture + +
22 #1 6 1 + 4 crevice
3 tongue + + +
ext fixture + + +
23 #17 19 0 - 2 crevice + + +
3 tongue + + +
ext fixture + +
24 27 17 1+ 4 crevice  + o+
endopore
tongue + + + +
ext fixture +
25 #16 . 15 1 + 5 crevice +
3 tongue + + +
ext fixture +
26 #36 1 1 - 1 crevice
endopore
tongue + +
ext fixture + + + +
27 #47 . 17 0 + 3 crevice + +
3 tongue + +

“Gingival index, bBleeding on probing, ‘Probing depth, dPorpyramanaS
Lgimngivalitis, elPrevotella intermedils, Y Tannerella Jorsvithensis, © Treponema
denticola, " Actinobacilius actinomyceterncomitans



Table 3. Summary of the detection of 5 periodontopathogens from implant

fixtures and BOP (Bleeding on probing) test

PCR" in Fixture
Pg Pi Tf Td Aa
) ()T (+) (=) T (+) (=) T (+) (=) T () (=) T
BOP BOP BOP BOP BOP
14 4 18 16 2 18 8 10 18 0 18 18 2 16 18
BOP (+) (+) (+) () (+)
BOP 9 7 9 BOP 6 3 9 BOP 45 9 BOP 09 9 BOP 18 9

) ) ) ) )
T 16 11 27 T 22 5 27 T 121527 T 0 2727 T 3 2427

“Polymerase Chain Reaction, "Total

$1 2 3 4 5 6 7 8 9 10 111213 141516 17 18 19 20 21 22

Kbp

= dglilhes

Fig. 6. Detection of 2 gingwalis isolated from samples . The PCR
products amplified with Ash-Pg-F and Ash-Pg-R primers. The
PCR reactions were electrophoresed in 1.5% agarose gel. Lanes:
S, 100 bp; 1, negative control (sterilized water); 2, 2 gingivalitis
ATCC 33277"; 3-7, patient’s No. 3; 8-12, No. 7; 13-17, No. 17;
18-22, No. 24.
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Fig. 8.

1 2 3 4 5 6 7 8 9 10 111213 1415 16 17 18 19 20 21 22

Detection of 2 intermedius isolated from samples . The PCR
products amplified with StuPil-F and StuPi2-R primers. The PCR
reactions were electrophoresed in 1.5% agarose gel. Lanes: S, 100
bp; 1, negative control (sterilized water); 2, 2 mtermudius ATCC
25611"; 3-7, patient’s No. 3; 8-12, No. 7; 13-17, No. 17; 18-22,
No. 24.

S1 2 3 4 5 6 7 8 9 10 111213 1415 16 17 18 19 20 21 22

Detection of Zannerella forsyvthernsiss isolated from samples. The

PCR products amplified with Bf-F and Bf-R primers. The PCR

reactions were electrophoresed in 1.5% agarose gel. Lanes: S, 100
bp; 1, negative control (sterilized water); 2, 7. forsythensis ATCC
43037"; 3-7, patient’s No. 3; 8-12, No. 7; 13-17, No. 17; 18-22,
No. 24.



$1 2 3 4 5 6 7 8 9 10 111213 141516 17 18 19 20 21 22

Kbp

20—
1.0 —»

E:

01—

Fig. 9. Detection of 7. denticola isolated from samples. The PCR products
amplified with Ash-Td-F and Ash-Td-R primers. The PCR
reactions were electrophoresed in 1.5% agarose gel. Lanes: S, 100
bp; 1, negative control (sterilized water); 2, 7. denticola ATCC
35405'; 3-7, patient’s No. 3; 8-12, No. 7; 13-17, No. 17; 18-22, No.
24.

$1 2 3 4 5 6 7 8 9 10 111213 141516 17 18 19 20 21 22
kb

=)

20—»

1.0 —»

fymm

Fig. 10. Detection of Actinobacillits actinomycetemcomitans isolated from
samples. The PCR products amplified with Ash-Td-F and
Ash-Td-R primers. The PCR reactions were electrophoresed in
1.5% agarose gel. Lanes: S, 100 bp; 1, negative control (sterilized
water); 2, A actinomycetemcomitans ATCC 33384"; 3-7,
patient’s No. 3; 8-12, No. 7; 13-17, No. 17; 18-22, No. 24.



AFolHes &
AAA-AAF AAF

B oA ALLT AT E Porphvromonas  gingivalitis, Prevotelia
ntermedius, Tannerella forsyvthensis, 71reponema denticola, Actinobacilius
actinomyceterncomitans H=Ul, °lE AT AFHATIA A AFHHE
stole w) HIWS] ALY = AT S|t Zwmerella forsvthensiss= 1w A,
7144 AT o2 A Trypsin-like protease, sialidase, N-benzoyl-Val-Gly-
Arg-P-nitroanilide-specific protease®} S HAAAE 2zt glo] A A
FABY P B gvkn wusogn" " pie &
ded A7 SEHAA Yo sEIFEWoIY FNlEe] Pig X
o] Pi Alit2 A

flo
o
P
K

&3

=

ot
<

2
N

black pigmented bacteria A ol F 23k Ei‘ﬂo] =2 5

ARARe Hriste o AgE 5 Ao

YEHE HAES AT Aol A Al AL A= Table 29 Table 3
I 2otk AT AAZ S JdSHE DA ANWHE = sample 132 A Ystare
A Alrtel EASteE MUY MAFFEE Porphyromonas gimgrvalitis7}
HETHE BEE ARSEAE9] 815%0lAM AEH 7 =2 WkEE Hix

LPrevotella intermediuss 59.3% Zannerella jforsyvthensisc 44.4% Actinobacillus

actinomycetemcomitans = 11.1%FAENA AE=FHJY. dvtyg oz 1 3

ko] sloA AEE M FHRF YESHE AT nAA dFeA HE
He A7 gdAw gds] dAEHe= A oy Ak dEHE a4 A
B FwAed g nedAY gAs o 28 AFREE ngo A#
ZHE= A9 v£d gtk Sample 13& A4 A 278 A HE O-ringg o] 83



3te} overdentureE ¢F 1571 €3F A& 9 AEZTE X 2EFo A
= Prevotella intermedius, Tannerella forsythensis, 52 Aol HAZEEAA

b A AR = Al dE:ol HA gkt ols vE AAAT e A
2 FH AAAY #Yvt dETEE BEE
2]

A=
o FANE VPG 9FS F £ Ao 9@ AT A% DL

o
1o
juied
i
st
|m
olN
fre)
fo,
s
v}
il
il
_\'-\_I,

£+ sample7, sample 9,
sample 19 F=d, ZF ZAANFAA MTdHdEo] HAG. 2 AFAXA =
WA ZdwgAol 5Adw2Ae vs] A rEdelss S5tk & & g
ATt

Table 4= BOP7} A A weol SALdw o uAANAMY AdHdE=REE
Hl w5tk BOPE ¢ 2 z
JElE YERW = S (site-specific periodontal parameter)® 92 &# Al
th A% #¢ BOPE #&AAE o718 & 9rh®® Kook §°e el o
st A FH o] e Al BOP YT Ao Wt Zwwmerela
Jorsyvthia® Prevotella mmtermedia® EA7F TAA =2 Fo]g zkol7t 3l
At & AT A= BOP7F A Y wiek 54 we] nAANAM Y Pg Al

= L
SAGA R Folgk Aozt ATk UEHE AApolM At

A ulA o

= -
T
DA} AT AL A, FAHAAHE Y AT Y A=, Ads
= A8¥ 3o A7 (torque force) 5 o8 7HA L2471 BFgH oz o
Fdm & 4 Qb Besimo 57 nAA-AUFst AWEA F vt}



st elx= 3] A WA @ 4 (antiratational  elements)’}  Z Q3ttha 3§59,
5

olo] RAEZO 7lAE FH ¥ (transverse

=28 o

Rangert 52 7% %
occlusal force)’} Y4ZTE 2 #H(bending)ol} 1 Ae =&IS Fdslo]
AR S STIAA dFFES T AF2A9 “pump effect’ =
ok7]8 3 &9}l Steinebrunner” 5 uAA Y A hF AARI} TEFH
o7 FstA AAH de A AFHFIE o Ava &%lew Camlog
system®] “positive locking tube-in—tube joint” A7} Al FHolA ¢
oty Rudgdu. T3 Grossd & FFEZ(closing torque) s
10Ncmoll A A Z#e] FHAZ 20Ncml 2 Z7HA1H S W =& systemol A
A fEEo] oAUl A AT Barskgl

kA Agel A nAAE A HA 53 H(transverse force)7F 7 A1 A &

=2 ZAAs Ao Agst= Aol Wastuy HA FFE(closing torque)

g Abgetelol stu AWE RAR Age] BFHelPw ¥ & vk wW
AR AHFRAE 214 A AFw} DAA-ADRF ABR9
MAEES Foltd Fas dFRE AxYAE LAA-AGF AANY



Ak Fe VNEN YTVE RABS FRetd A4 AL F 279
Aol ABAE DAANR, ATAE FHITE FoA ARAAE A
Bk AFANE AEFAAS 2EF F nested PCR W& A4&3to]

=y
7 Awe £AE BaRdon PAG Awe AFAH pd AFo 2y

RS

il

LPorphyromonas — gingrvalitis, Prevotella  mntermedius, Tannerella

Jorsyvthensis, Treponema denticola, Actinobacillus actinomycetemncomitans

Sk ATAAAS e e 2B AT

I AZTE FHd 79 nAA dFoles Alde] &A%
T2 Porphyvromonas gmmgivalitis, Prevotella intermedius,
Tannerella forsyvthensis, s °©] ol & a3} A},
3. YBEWE IAA WRE JESE FAATE MzRAG o AL
Hol A FTTHFE= A =3
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