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Visualization of periodontopathic bacteria within crevicular epithelial cells with

fluorescence in situ hybridization

Youngkyung Ko

Department of Dentistry, School of Medicine, The Catholic University

ABSTRACT

Purpose: Periodontal pathogens can invade the host tissue. Morphologic studies have revealed bacteria within the pocket
epithelium, gingival connective tissues, alveolar bone, and oral epithelium. The objective of this study was to visualize and
evaluate presence of Porphyromonas gingivalis and Tannerella forsythia in crevicular epithelial cells of periodontally healthy

subjects and chronic periodontitis patients.

Materials and Methods: A total of 666 crevicular epithelial cells in the samples obtained from 27 chronic periodontitis
patients and 9 healthy volunteers were examined. Specific probes for P. gingivalis and T. forsythia and a universal probe for
detection of all eubacteria targeting 16S rRNA for fluorescence in situ hybridization was used in conjunction with confocal

laser scanning microscopy.

Results: 98.99% of sulcular epithelial cells from healthy volunteers and 84.40% of pocket epithelial cells from periodontitis
patients were found to harbor bacteria. P. gingivalis and T. forsythia were discovered more often in crevicular epithelial cells

from periodontitis patients.

Conclusion: P. gingivalis and T. forsythia can invade crevicular epithelial cells and intracellular bacteria may act as a source
of bacteria for persistent infection. (J Korean Acad Periodontol 2008;38:691-698)
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Table 1. 16S rRNA Oligonucleotide Probe Sequences?"

Probes Target organisms
POGI P. gingivalis
B(T)AFO T. forsythia
EUB338 Eubacteria
NON338 Negative control

811, EUB338 Z2HO] 95-0] ¢7]AHQl NON33s T
24Uz ZEUE ojgalylr, POGI ZEHE P
gingivalisS &8I0, B(TAFO Z2HE olgs}o] T,
forsythias -5795130th, 2 SPAlwEEleEHE H7|A
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272 A9 AlexaFluor 488(Invitrogen, Carlsbad, CA,
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0.01% SDSE ¥3l519al, stringency 242 ¢l 20%
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Sequences

5- CAA TAC TCG TAT CGC CCG TTA TTC -3
5- CGT ATC TCA TTT TAT TCC CCT GTA -3'
5- GCT GCC TCC CGT AGG AGT -3'

5- ACT CCT ACG GGA GGC AGC -3'
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Table 2. Frequency of Detection (%) and Frequency of Ranks of Cell Numbers of Whole Population of

694

Bacteria and Periodontopathic Bacteria Detected by FISH within Crevicular Epithelial Cells

Periodontally healthy subjects
Universal probe* 98.99 (n=198) **
Rank®$
0 2.02
1-19 52.53
20-49 35.35
> 50 10.10
Porphyromonas gingivalis* 10.89 (n=101) **
Rank®$§
0 89.11
1-19 10.89
20-49
> 50
Tannerella forsythia* 12.37 (n=97)
Rank®
0 87.63
1-19 12.37
20-49 0
> 50 0

Numbers of epithelial samples are written within the parentheses.

* Chi-square test, ** statistically significant difference (p <0.05).

§ Fisher's exact test, % statistically significant difference (p <0.05).

Chronic periodontitis subjects
84.40 (n=468) **

15.60
49.79
23.50
11.11

29.96 (n=257) **

70.82
27.63
0.78
0.78
18.96 (n=211)

80.57

18.96

0.47
0
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Table 3. Detection Frequency of Whole Bacteria and Periodontopathic Bacteria in Crevicular Epithelial
Cells of Individuals

Periodontally healthy subjects Chronic periodontitis subjects
Universal probe* 99.17% (n=18) 82.94% (n=50)
P. gingivalis or T. forsythia* 10.46% (n=18) 23.67% (n=50)
P. gingivalis 9.95% (n=9) 28.05% (n=26)
T. forsythia 10.98% (n=9) 18.92% (n=24)

Observation with each specific probe was counted as one individual for evaluation of detection frequency of the universal
probe and both specific probes. Numbers of individuals observed are written within the parentheses.

Wilcoxon two-sample test, *statistically significant difference (p<0.05).

Table 4. Detection of Periodontopathic Bacteria in Sulcular Epithelial Cells at the Level of the Individual

Periodontally healthy subjects Chronic periodontitis subjects
P. gingivalis or T. forsythia* 5 (n=18) 31 (n=50)
P. gingivalis 3 (n=9) 18 (n=26)
T. forsythia 2 (n=9) 13 (n=24)

Chi-square test, *statistically significant differerence (p < 0.05).
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Figure 1, Confocal images from a periodontitis pa—
tient hybridized with green POGI probe and red
EUB338 probe, Upper left: green probe POGI tar—
geting P. gingivalis, Upper right. red probe tar—
geting all eubacteria, Lower left: counterstain with
DAPI Lower right. Converged image.

1000X magnification, Converged signal from POG/
and EUB338 probe (white arrows). False positive
signals (yellow arrows),
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