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ABSTRACT

Objectives: This study was conducted to analyze peri-implantitis bacteria and identify their associations with health status
and health activities. Methods: Gingival sulcus fluid at the implant’s periodontal pockets sampled from the participants were
analyzed by multiplex real time PCR. Results: Participants had strains in the order of 100% F. nucleatum, 98.0% E. corrodens,
and 96.0% P. micra, and the correlation between C. rectus and E. nodatum was high (p<0.01). Diabetic group (P. gingivalis, P.
nigrescens) hypertension (P. nigrescens), group with four or more periodontal pockets (P. gingivalis, T. dentica, P. intermedia, E.
nodatum, and C. rectum), smoking (P. micra, E. corrodens), drinking (T. dentola), and scaling groups (C. rectus) were found to
have more strains (p<0.05). Conclusions: Representative pathogenic microorganisms detected in periodontal pockets of implants
were similar to dental periodontal pockets, however there were differences in the amount and distribution of microorganisms,
and they were affected by health status and health behavior.
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Table 1. Used strains in this study

Pannel Scientific name Target strain Popular
A Aggregatibacter actinomycetemcomitans KCCM 12227 ATCC 29522
Porphyromonas gingivalis KCTC 5352 ATCC 33277
Tannerella forsythia KCTC 5666 ATCC 43037
Treponema denticola KCTC 15104 ATCC 35405
B Fusobacterium nucleatum KCTC 2640 ATCC 25586
Prevotella nigrescens KCTC 15081 ATCC 33563
Prevotella intermedia KCTC 5692 ATCC 25611
C Eubacterium nodatum KCTC 15015 ATCC 33099
Parvimonas micra KCOM 1535 ATCC 33270
Campylobacter rectus KCTC 5636 ATCC 33238
Eikenella corrodens KCTC 15198 ATCC 23834

EF3A(Standard curve)2 SHHAYH35TA Y DA ERFIAIE] (KCTC, Korea)2} SH20] A4S B ZAE](KCCM, Korea), =740 &
A2, 23(KCOM, Korea)oll ] ke E575:0] gDNAS AF§310] 21312tk Real-time PCR 4] o] o]] A|AJE] DNA 420} g2

o|-gsto] A & At gro] 24 A AP ghol] tiH|sto EE=Ad0] 2 %ItikFig. 1,2>.
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Fig. 1. Amplication of profiles for C.rectus-specific PCR products
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Fig. 2. Standard curve of C. rectus

o

H
&2 HEEAS ARSI T 5 Y o Rek A HEAE o, F9, 5, AL T of ol thE JEHESH H YA nl
#329] 2foli= Mann-Whitney tests AAISHATE YA 1A= 7+e] 4388 A= Pearson’s correlation © & #4451%11, A4 72

5. Xz&2NM

431 2F5= IBM SPSS(IBM SPSS 21.0 for windows, SPSS INC, Chicago, 1T, USA) & 1342 o]-g5lo] 2A5191ch B4 njAE9
=il

=y

1. g Hojxie| YSTE K|F LY Haly O|dE Soignt &

/g vl A. actinomycetemcomitans Z@ &2 2012k 9.8% %1, w2 4.25E+04%1 k. Red complex®] P. gingivalis 382
88.20011, - 2.76E+07% 2™, T. denticolar= 58.8%, 1.91E+06%.2H, T. forsythia= 54.9%, 7.22E+06°|3Att. Orange complex2]
F. nucleatum Z3-8-2 100%, Ho-o+2 1.29E+08%IC}. P. micrats= 96.0%, 5.10E+06, P. nigrescens= 86.2%, 1.43E+07, C. rectus= 80.3%,
1.76E+06, E. nodatum-e 64.7%, 4.22F+06, P. intermedia= 62.7%, 1.50E+07%1C}. Green complex®] E. corrodens Z3-8-2 98.0%, Ho-&f
2 4.99E+06°] A t<Fig. 3, Table 2>.

Table 2. Average amount of each pathogenic microorganism in implant periodontal pockets

Green
No Aa Red complex Orange complex complex
Pg T.f T.d Fn P.n P.i P.m En Cr E.c

ACN  425E+04 2.76E+07 7.22E+06 1.91E+ 06 1.29E +08 1.43E + 07 1.50E + 07 5.10E + 06 4.22E + 06 1.76E + 06 4.99E + 06

A.at Aggregatibater actinomycetemcomitans, P.g: Porphyromonas gingivalis, T.f: Tannernella forsythia, T.d: Treponema
denticola, F.n: Fusobacterium nucleatum, P.n: Prevotella nigrescens, P.i: Prevotella intermedia, P.m: Parvimonas micra, E.n:
Eubacterium nodatum, C.r: Campylobacter rectus, E.c: Eikenella corrodens

ACN: Average copy number
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Fig. 3. The prevalence of pathogenic microorganisms in participants (%)
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Red complexZ P. gingivalis?t T. forsythiar= 4] /$HAIS LUERITH=0.567, p<0.01). 723t JAE Lehdl 75 orange
complex®] C. rectus?} E. nodatume|3}aL, C. rectusi= red complex®] P. gingivalis (r=0.385, p<0.01), T. forsythia (r=0.492, p<0.01), T.
denticola (=0.367, p<0.01)2+ A& B o™, P. intermedia (r=0.329, p<0.01)2} E. nodatum (r=0.519, p<0.01)°] ~332Hdo] Uelict E.
nodatum< red complex®] P. gingivalis (r=0.493, p<0.01)2+ T. forsythia (r=0.628, p<0.01), orange complex®] P. intermedia’=. /$3/3°]
=9HCHr=0.409, p<0.01)<Table 3.

Table 3. Pearson’s correlation between pathogenic microorganisms in periodontal pockets

Bacteria Aa Red complex Orange complex Cgrile&r; X
P.g T.f T.d F.n P.n Pi P.m En Cr E.c
Aa 1.000
Red complex Pg -0135 1.000
(0.344)

Tf -0.064 0567  1.000
(0.654) (< 0.01)
Td -0.051 0.098 -0.022  1.000
0.72)  (0.495) (0.880)
Orange complex Fn -0114 0331 0128 -0.019 1.000
(0.426) (<0.05) (0.371) (0.892)
Pn -0123 0130 -0.135 0.089 0.137  1.000
(0.389) (0.364) (0.346) (0.535)  (0.336)
Pi -0.118 0264 0.208 -0.007 0.463  0.012  1.000
(0.412) (0.061) (0.143) (0.961) (<0.01) (0.933)
Pm -0111 0112 -0.079 -0.030 0.616 0131  0.290  1.000
(0437) (0432) (0.583) (0.833) (<0.01) (0.358) (<0.05)
En -0.022 0493 0628 0.064  0.092 -0.040 0409 0.065 1.000
(0.88) (<0.01) (<0.01) 0654 (0.521) (0.778) (<0.01) (0.648)
Cr -0025 038 0492  0.367 0.061  0.087 0329 -0.168 0.519  1.000
(0.863) (<0.01) (<0.01) (<0.01) (0.673) (0.544) (<0.01) (0.238) (<0.01)
Green complex Ec -0134 -0131 -0170 0.053 -0.020 0.142 0033 0216 -0.075 -0.143 1.000
(0.347) (0.359) (0.234) (0.711) (0.887) (0.319) (0.821) (0.127) (0.601) (0.318)
A.at Aggregatibater actinomycetemcomitans, P.g: Porphyromonas gingivalis, T.f: Tannernella forsythia, T.d: Treponema
denticola, ¥.n: Fusobacterium nucleatum, P.n: Prevotella nigrescens, P.i: Prevotella intermedia, P.m: Parvimonas micra, E.n:
Eubacterium nodatum, C.r: Campylobacter rectus, E.c: Eikenella corrodens
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