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Evaluation of periodontal disease related bacteria from the im-
plant-abutment interface

Da-Un Jung, Hye-Young Sim'

Departments of Prosthodontics, IOrthadontics, Seoul National University Boramae Hospital, Seoul, Korea

Purpose: The purpose of this study was to investigate the detection rate of putative periodontopathogens, Porphyro-
monas. gingivalitis, Prevotella. intermedius, Tannerella. forsythensis, Treponema. denticola, Actinobacillus. actionmy-
cetemcomitans, related to implant-abutment interface microleakage.

Materials 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 pri-
mers 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 Porphyromonas. gingivalitis and Prevotella. intermedius in implant
fixture was 59% and 82% in patients respectively. Detection rate of Porphyromonas. gingivalitis and Prevotella. inter-
medius in implant crevice was 44% and 82% in patients. Detection rate of Porphyromonas. gingivalitis and Prevotella.
intermedius in tongue was 82% and 82% in patients.

Conclusion: Current implant systems cannot safely prevent microbial leakage and bacterial colonization of the inner
part of the implant. JOURNAL OF THE KOREAN ACADEMY OF IMPLANT DENTISTRY 2011;30(2):104-114)
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Table 1. The clinical parameters of each of patients and the detection of 5 periodontopathogens from implant fixture,
crevice and tongue.

Fix-abut Duration of '
_ Perio- ; PCR
Patient's Site connection wearing erio-exam Dete_ctlon
No. S — " 5 B site P = ; P n
Brand (mons) Gl BOP° PD Pg” P T Td® Aa
Ext Fixture +
1 #33 ——m 16 1 + 2 Crevice +
3i Tongue + o+ 4 +
Ext Fixture + +
2 #14 —— 123 1 + 2 Crevice + +
Steri-Oss Tongue + +
Ext Fixture + + +
3 #36 ——m 117 1 + 3 Crevice + + + +
Steri-Oss Tongue + + +
Ext Fixture + +
4 #45 —— 15 1 + 4 Crevice +
3i Tongue + + +
Ext Fixture +
5 #21 ——mm 3 0 - 3 Crevice +
3i Tongue + +
Ext Fixture + + +
6 #36 ———— 22 0 - 3 Crevice + +
Osstem Tongue + + +
Int Fixture + + +
7 #3717 —mm 6 2 + 2 Crevice + + +
3i Tongue + o+ o+ +
Ext Fixture + + +
8 #47 —— 33 2 + 5 Crevice + + + + +
3i Tongue + + +
Int Fixture + + +
9 #36 ——m 12 2 + 4 Crevice + +
Friadent Tongue + + +
Ext Fixture + +
10 #33 ——m 15 2 + 3 Crevice + + +
Osstem Tongue +
Ext Fixture +
11 #36 ——m—— 20 1 + 2 Crevice
3i Tongue + + +
Ext Fixture + +
12 #3717 — 4 1 - 1 Crevice + +
3i Tongue + + +
Ext Fixture
13 #43 @ —— 15 2 0 3 Crevice + +
Osstem Tongue + +
Ext Fixture + +
14 #12 ——m— 73 1 - 3 Crevice + +
3i Tongue + +

Gingival index, bBleeding on probing, °Probing depth, dPorpyromonas gingivalitis, °Prevotella intermedius, Tannerella
forsythensis, €Treponema denticola, "Actinobacillus actinomycetemcomitans.
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Table 1. Continued.

Fix-abut Duration of '
ient Perio- i PCR
Pa:\llints site connection wearing erio-exam Detseii;:on C
' Brand (mons) G BOP® PD° pg' P° Tf Td® A"
Ext Fixture + +
15 #45 —— 15 1 - 1 Crevice + +
3i Tongue + +
Ext Fixture +
16 #21 ——mm 23 1 + 2 Crevice + + +
3i Tongue + +
Ext Fixture + + +
17 #36 ——m—— 129 3 + 5 Crevice + + +
Steri-oss Tongue + +
Ext Fixture + +
18 #47 — 29 1 + 2 Crevice + +
3i Tongue + + +
Int Fixture + + +
19 #13 ——m—— 17 1 + 2 Crevice + + +
Friadent Tongue + + +
Ext Fixture + +
20 #36 ——m 15 1 + 4 Crevice + +
3i Tongue + +
Ext Fixture +
21 #36 ——m—— 18 0 - 3 Crevice +
3i Tongue + +
Ext Fixture + +
22 #11 ——m 6 1 + 4 Crevice
3i Tongue + o+ o+
Ext Fixture + + +
23 #17 — 19 0 - 2 Crevice + + +
3i Tongue + + +
Ext Fixture + +
24 #2717 ——m 17 1 + 4 Crevice + +
Endopore Tongue + + + n
Ext Fixture +
25 #16 ——— 15 1 + 5 Crevice +
3i Tongue + + +
Ext Fixture +
26 #36 ——m 1 1 - 1 Crevice
Endopore Tongue n +
Ext Fixture + + + +
27 #47 — 17 0 + 3 Crevice + +
3i Tongue + +

Gingival index, bBleeding on probing, °Probing depth, dPorpyromonas gingivalitis, °Prevotella intermedius, Tannerella
forsythensis, ®Treponema denticola, "Actinobacillus actinomycetemcomitans.
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Fig. 1. Sampling in tongue.

Fig. 2. Sampling in implant crevice.

Fig. 3. Sampling in implant fixture.

ol Tt X|IF=HAE AlsYsITH(Fig. 5). XIFAAE K|2X]|
2(Cl, gingival index) B&A] Z8(BOP, Bleeding on
probing) ©XZ°|(PD, probing depth) & 371X] 3}59]

HOD|, YZUE Z A2BTAN TNt} J|Zelgic

3. HiZZAl
HEBAE YSIE 2999 pelo] gta BoEn

Ue AT ¥ MEE Porphyromonas gingivalitis,

Fig. 4. Transporting to eppendorff tube.

Fig. 5. Periodontal examination.

Prevotella intermedius, Tannerella forsythensis, Trepo-
nema denticola, Actinobacillus actinomycetemcomitans

o el Aleystct.

1) Mzt |44 DNA =&

Lim §'79] ¢4761A] AH8%F direct DNA 240
o8l Ml /7508 DNAS F=&319dth 015 s 49
SPH gt 500 plo] AlEHS vortexing ¢ £ 1027t
13,000 rpmoA ¥ 228l O 2 50 ple] Alzetl
5] 2x LSE buffer (2 mM EDTA+1% Triton
X-100)5 Y2 & Zg3t T 100°CAlM 15823t boiling
gH T A3 AR thS 1231 13,000 rpmof|M #a22
ot T2 Al ARSIt

2) Nested-PCR

UX ZE Mz $¢] 165 rDNA 222 328 +
%1= universal PCR primer (27F¢} 1492R)S 0] 23]
YA} PCR (direct PCR)E Ale¥sigitt. PCR =2
94°Cof|A] 223t predenaturation2 AAJSH THE 94°CY|
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N 1237t ¥i4(denaturation), 55°CollA] 3037 71wzt
(annealing), 72°CHIN 1237t 2% (extension) aPdS
302] wH=sted AJBEsEa, DRXJR} extensiong 72°COllA
1027} Aj3Hs1o] 168 rDNAS SE310ith 1 PCR A2
2 FTYPOR 0|83} 108 M T 22t primers ©]
&3t 299 PCR (nested PCR)S AJ¥SISiTE. &+ WAy
PCRE 7JZE]| ¥eizl Ashimoto 5'70] 1¢1t Ash-Pg-F,
Ash-Pg-R, Ash-Td-F, Ash-Td-R, Bf-F, Bf-R primer
¢} Stubbs S'Y0] 21918t StuPit]-F2 StuPit2-R, 22]3
ChDC-Aa-F&} ChDC-Aa-RE ©|-&5}$i31(Table 2), ©]
+ HIO|2UYOAKBioneer corp., Seoul, Korea)o| 2%
& F|&F1Y Nested-PCR2 Als8sigitt. PCRE Accu-
Power™ PCR Premix (K-2016; Bioneer corp., Seoul,
Korea)Z ©ol&sto] Yol FEE 4 ngol M (%A
DNA, 212} 10 pmol 2] Ziz}e] Tejolnig Yo 53
uke 207t 20 w7t El=2 022 um membrane filter

Table 2. PCR primers sequences used in this study.

2 oapt z22=2 Wi PTC-100™ Programmable
Thermal Controller (Model PTC-100, M] Research
Inc. Watertown, MA, USA)E ©|&5sl] PCRS AJgfst
of AF ¥EE22 2 p¥ 1.5% agarose geldN T17]%9F
2 AABlY 1 BE ojRe gkt

2 1

1. M At

277 Exjof| Tt M@ HEZ e Table 29} Table 33}
2Tk, Porphyromonas gingivalitise S| Me 81.5%,
UZAE FYULGTAME 444%, YEAE DYFOIA =
59.3%M HEEIAT. Prevotella intermedius®] 7%=
5] 81.5%, YEIUE FAYPT 81.5%, 17IA| 81.5%fN
BEZAS. Tannerella forsythensise & 77.8%, L=

E LT 55.6%, 17N 44.4%01M HEEIT. Trepo-

Target gene Primer name

Oligonucleotide sequence (5'—3')

Size of amplicons (bp)

16 rDNA gene

Universal 27F AGA GTT TGA TCM TGG CTC AG 1,465
1492R TAC GGY TAC CTT GTT ACG ACT T

Actinobacillus. ChDC Aa-F TAg CCC Tgg TgC CCg AAg C 428

actinomycetemcomitans ChDC Aa-R CAT CgC Tgg TTg gTT ACC CTC Tg

Porphyromonas. gingivalitis Ash-Pg-F Agg CAg CTT gCC ATA CTg Cg 404
Ash-Pg-R ACT gTT AgC AAC TAC CgA TgT

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

Tannerella forsythensis Bf-F gCg TAT gTA ACC TgC CCg CA 641
Bf-R TgC TTC AgT gTC AgT TAT ACC T

Prevotella. intermedius StuPit1-F CAA AgA TTC ATC ggT ggA 282
StuPit2-R gCC ggT CCT TAT TCg AAg

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
() 0 T () 6 T ()6 T (6 T (t) 6 T
BOP BOP BOP BOP BOP
14 4 18 16 2 18 10 18 0 18 18 2 16 18
(+) (+) (+) (+) (+
BOP BOP BOP BOP BOP BOP
2 7 9 6 3 9 5 9 0 9 9 1 8 9

(=) (=) (=)

T 16 11 27 T

12 15 27 T o 27 27 T

aPolymerase Chain Reaction, ®Total.
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nema denticolal] 739 UETE FTYLMTt 3.7% 2 JVF 2Rk, Porphyromonas gingivalitis 59.3%, Tan-
AT, UOXoM e ASTIX] dTh Actinobacil- nerella. forsythensis 44.4%, Actinobacillus actinomyce-
lus actinomycetemcomitans®] 73¢&= & 18.5%, YZTUE temcomitans 11.1% BEEI}LL Treponema. denticola= 2
FABT 14.8%, A 11.1%AM HEEIT SR ookt ALRHE AERAe] WE DA <]

USHE IN|M= Prevotella intermedius?t 81.5% NedES ATEH EAANME Prevotella intermedius

Fig. 6. Detection of P. gingivalis 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,
P. gingivalitis ATCC 33277T; 3~7, patient's No. 3; 8~12, No. 7; 13~17, No. 17; 18~22, No. 24.

Fig. 7. Detection of P. 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, P. intermidius ATCC 25611T; 3~7, patient's No. 3; 8~12, No. 7; 13~17, No. 17; 18~22, No. 24.

Fig. 8. Detection of Tannerella forsythensis 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, T. forsythensis ATCC 43037T; 3~7, patient's No. 3; 8~12, No. 7; 13~17, No. 17; 18~22, No. 24.

Journal of the Korean Academy of Implant Dentistry 2011, 30(2) 104-114
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Fig. 9. Detection of T. 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,
T. denticola ATCC 35405T; 3~7, patient's No. 3; 8~12, No. 7; 13~17, No. 17; 18~22, No. 24.

Fig. 10. Detection of Actinobacillus 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 33384T; 3~7, patient's No. 3; 8~12, No. 7; 13~17,

No. 17; 18~22, No. 24.
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Treponema denticola, Actinobacillus actinomycetem-
comitans =), O1S Hi@e X|Z LRI K|z Ay
S = W B3] ARE= MmwSolth. Tannerella. for-
sythensise 12373, @71’ M@LE2M Trypsin-like
protease, sialidase, N-benzoyl-Val-Gly- Arg-P-ni-
troanilide-specific protease®} Z+2 ZQIXIE 241 Q)
of Mg AZFAHI VH Vo] QITIT BIEo|Y
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Pi Mz e AFEgAshe Wkt o AL 2 I,
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Table 2¢} Table 32t 29I MimdArdat ASHE 174
HURE sample 132 M2fsie Y Mol EXfste
e Mi@E 8 =& Porphyromonas gingivalitis?t &
EYUE BHEZS MEEREY 81.5%M AEE 7V =2
BIEE Y3131 Prevotella intermediuse 59.3% Tanner-
ella forsythensise 44.4% Actinobacillus actinomyce-
temcomitans = 11.1%BAEN ASESITE Yetxoz
0 oxte] S AEH e S0} JETE AL uqe
A iR AEERe B0t AR exs] YAIEl=

2 o UEHE RN YR FHAI2 G0t Y]
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71¢] Bz Sample 132 274 271 A@$ O-ring
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Ak AN M2ss DML NchRe) st
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glo] 37](torque force) T 2] FHA] 2471 Balxoz
st & 3 gi*™. Besimo 57 WH-A|ThE
I AP & S oltEt: Sd¥A| 22 (antirata-
tional elements)7t BRIt 1911, Steinebrunner
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Bl Qe #$ M@AEot o Mo 5o Camlog
system®] "positive locking tube- in-tube joint" A7
b HEswely o 9adiita musith wsk
Gross 572 H2EI(closing torque)E 10 Nemof|A
HM=Re] FHYR 20 Neme2 FIHZE W 2E sys-
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T G NS MMl 82 (transverse
force)7t TRHAIR] Q=S K ¢Jx1e]) Algshe o] =
a5t M-t H32(closing torque)S AMHESIOF Slal
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2 £

2 A7 YSUEAUF dERM XFEE M
=] HES 3P| Hfolo] Tefet TRIES YEUE BEE
S 7RI 2R AR T 27799 SRl JERE 1
BHUR, YEHE A7 SN NmdAS Alsgst
Ak Mzdrike MzRHME £ 2 nested PCR &
U2 ARSI 2 Mize] EXIE EIsiien] ARt Mz
2 AFEe I M7 o2 Y27 Porphyromonas gingi-

valitis, Prevotella intermedius, Tannerella forsythensis,
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