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Fluorescent detection of bacteria associated with gingival sulcus epithelium
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ABSTRACT

Purpose: The aim of this study was to compare the number of live and dead bacteria attached to, or within, the stratified
squamous epithelium lining the tissue side of the gingival sulcus.

Materials and Methods: A total of 50 patients was examined and classified into healthy or diseased sites according to
inflammatory status of the gingival tissue. The surface of stratified squamous epithelium was removed by gentle scraping of
the gingival sulcus with curettes. The cells were processed in the laboratory by density-gradient centrifugation to separate the
epithelial cells from the loose bacteria and debris. The LIVE/DEAD"® BacLightTM Bacterial Viability Kit was applied and the
specimens were observed by an epifluorescent microscope and the number of bacteria was counted.

Results: Live and dead bacteria were stained to green and red, irrespectively. Generally, the number of total bacteria in the
diseased sites was significantly higher than in the healthy sites. The mean number of detected bacteria in the diseased sites
was 58.6+36.0 (red bacteria 10.4+9.2 / green bacteria 48.2+30.5), while it was 1.5£1.7 in the healthy sites (red bacteria
0.1£0.3 / green bacteria 1.4£1.5). The percentage of red bacteria was 17.5+11.2% in the diseased sites and 2.0+5.8% in the
healthy sites.

Conclusion: The total number of bacteria in the diseased sites was significantly higher than that of the healthy sites. The
ratio and the number of red bacteria were also significantly higher in the diseased sites.

(J Korean Acad Periodontol 2008;38:639-644)
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Table 1, Number of bacteria associated with gingival sulcular epithelial cell in the healthy and the dis—

eased sites (MeaniSD)

R b A e T

" Healthy sites (N=25)

Diseased 55{85 (N=25) amnn

Red bacteria 01103 104 £ 9.2*
Green bacteria 14+15 432 + 305
Total bacteria 15117 58.6 t 36.0*
Ratio (redftotal, %) 20158 I 175 £ 11.2*

* statistically significanct from healthy sites {p < 0.05)

Figure 1. Bacleria associated with sulcular epi—
thelial cell in the healthy site (original magnifi-

cation X400),

Figure 2, Bacteria associated with sulcular epi-
thelial cell in the diseased site (original magnifi-
cation <400),

641



AER, olE, AsY, AsE
< Ol >4
EE *I [y

et o] Fehile 2joje} ofe} o] FYHE, of7]
off 77 W AletEol &8} biofilmo] FAH, 724+ &
Aot AUA] ghot ARtes wd A71E ARA Hi &
dgo] wshA ok FH W3K= polysaccharide ex—
polymer®] BRI, ol biofilmo] AefE AT 4= §l
A s, Alto] T o3 s ze Yol
A At A TA F7HIA Eh AR Ald
of w2t Aeis A28+ W2 st A28t AsE
A @7 Yo 22 ARES dsEAoEREHY
serum¥ HEE Wold WA =, 2% 24 714
AleEo] v olFA Hoh,

AR A2 Azl FARE 4= gk Y=
Streptococcus sanguise AF | F&A8 £ Q| FF=
th29] adhesing 7}AT glemd?  Streptococci= fi-
bronectin, fibrinogen, laminin, collagen, actin, im-
munoglobulin £0] H28t 2~ A} Streptococei Y=
AN XZAH U APSE Ablo) BAF & ook
Aggregatibacter actinomycetemcomitans®} Porphyromonas
gingivalise: Awlo] 4A) $2 & olonf, Wy A3
9 R|FRato] AAE RojoA] olidt AlitES BT
At 22ju}, Moore2} Moore?| Hilof] =M oj5E 4|
Ssklee) 212 FoellA A3 HieFd < Qe Al
1% EA] R ool B3Rt Aoz dA I

Dzink 50 98V P gingivalis, Prevotella inter—
media, Peptostreptococcus micros 52 A& 225t
e Rt sufolA 208) 7t o W 7t AdulAlzo] A4
312 ok skgt’. Dibart 52 DNAZAJSHDNA hy—
bridization)& o183} 733t A2BFY HuME=FE
Streptococcus oralis 9] AlwhS Eldiar, X]ZE2lo)
ojgte AWAXEZHE| = Bacteroides forsythus, P, in—
Campylobacter

termedia, Capnocytophaga ochracea,

rectus 5% Heajjo] olE SmEgsIl’.

Alo]] FAER= biofilmE £% TEoln, mehd F&
HgAtE] o] A wA|oL Htol ofaf Aulo] biofilm®]
g o] Zadrta Az 4= Qlrk. a2 A ac-
tinomycetemcomitanst F, gingivalis?t 7+ BE At
2 et FAtu]of| H2lshH fusiond} endocytosisol 23]

642

LR I=2I8t5IX| 2008 387 45

UEE Solzt 4 ok o)A Froan 152 WA,
FAAZEE BHoWroHA FgRo] TRt S 2A
g} ESE A EERS.  streptococeal  sore  throat,

whooping cough, diphtheria, gonorrhea, shigellosis &
o] Ak WsA sl Feoloprie sh},

2FhollA e F|ge] et sk, o]=2 Q13
P, gingivalis 5] Algto] 71Aee) Qe 4% nHdEd] 2
& A Hof A A2 Wz oA Al =k
RHIEFA 2o B i) $7HE, 2%
T~ temporary channelS 'g7|HA An ARIE At o]
Zget, Agol AAE o] Ralstd At
interleukin—6(IL—6)& EMH|sln], Aldo] endocytosisd]]
oJaf Fele A5 BN AsHA 2ulgih IL-6% 25
HAAE, Y, FEAE 9 HIAZY FUS fe
i, oli= Aojol| tigt A2 Faks sd = Q=
3 ASAEE op st T,

2 gFelMe AR wR2PY Alebe 22lst
7] 5t W2 2 Percoll density gradientS 0|23t
Azt ez H A& 50% Percoll g il
18500 XgollAl 1027t AAR=sld F5fole g w7t
A= ol wrt FAJH}. Childse} Gibbonse] 9]
SH F3HY ok wrt Aud E B2 AldolH, &t
o] me v Aletol2tal gict, Childs®t GibbonsS
Percoll density gradient”} 1,0007} ©]8}2] && =9 Ak
T AfA L BIFAY Al #2184 e
A TRt ATS Hol= whdolekn Busigry?,

ool §2F B IS Al 5 SH5k] 8t oA
7HA HEe] S Qith 71E] 7 @ol AMEHY
HHHO. radioactive labeling = culture viability 52
7HA Q] ¥hHolQlt} Radioactive labelingS Alte] au-
to—aggregation Wzol FH 1= APl e FHS
7F1 9, culture viabilitys 2R 2lo)7} Z1atEls O
= AJdth, Papaioannou Fof 2Jshd wieksie] ke ¥
e Al2el £ 24AL W 8 Gl Hol
o Palo] Al 45 Sels W 2ol ol =
izt otk sgti?. ol2 Ed|E  LIVE/DEAD
BacLight Bacterial Viability KitZ o]83lo] Ad-g A3
3}9tl LIVE/DEAD BaclLight Bacterial Viability Kit=
eS| G0 AolSlE Al S& Ak LESk] T

2 QU dFe S 7 Sl



J Korean Acad Periodontol 2008;38(4)

Vaahtoniemi & O 24e 1S
3} 92| Yl AE
B, 25 AL Al §Y Gustel AnEe] ¥2
W ARS8 a1 AT Aol gt A9
A TR e A90) Vi) AmEo] Bk el 4
7 014 QA T BB HOsele, 2 e
Vaahtoniemi 53¥h= @] 2|2+ Alujuto s Adsigo
o, F8E AFPLE Aotk HellMe Aol7t §l
) 3R, 7% 22 FololMe et 15311770, A5
Al o2k FlelM= Bt 58.6+36,0719 Aol
A¥|o] Vaahtoniemi 5] A7tlA<} o] A7/t HSH-
HETh 2528 olghH FoollM FAEHCE fold
WA B2 Y ATEA Alto] HAEIC.

B oM g HHoZ  immunolabeling©iub
Giemsa stain®] o}d LIVE/DEAD Baclight Bacterial
Viability KitE o[8315l2 B2, ARA Al i} Al
 HIL Yof= 22t Al 5 AolQle A £ A9 &

1R AR
TR gio} Aoy

w3t e 4 ook 1 Az 2 w Bl 4
420] 02 WS AL 4LLE)T BAY B Guo

2 W= Al0.1£0.3)0] A9 %@EJXI ko, A
FES ol FoMe AY 2E AT A8
Mo g WSSk Al(48,.2430.5)1) AMog sl
Alt(10.4£9.2) 0} A WU Fujof] FAZE AA) Al
T F 52 A HEo] A ARl
2.0£5.8%% ®hH A o@E  FejelMe
17.5111.2%2, 2|F2g0) ojgkd FoiMe] 2 At
o] 247 AR ofMED FARA R ol
A TEER. olHT Bike AFAR oldE w57}
A3 AlES AASE ) S8l AR | AAL] 22
2 oA,

&8 LIVE/DFAD BacLight Bacterial Viability Kit7}
220] Fo1H ok AlzTo] SAEA B Alge FAlst
A B819-8 7FsAlo) 9len vigorous pipetting®tt ¥
HEH & £ =5 Aol S5 7HA= JoBE of
7o} QA7 WA o Qi) o= ATjFoE 22 HE
HAE Hole= AUTET o= Ak Aol dg Ae=
Az,

£ gyt 2ol mEr, 2] ojgE F9ef A
ST AuAlzelld ARt e A2ET duAiEeiA
Hrp FARRE o= Solg oA e 4] Aol e,

£ At FA 2FEslef ojFE Fojeld FAEE R

2 7 9 HEE FEET I AFee 2FEge
°]§}E1 FHelM 22 Al HIEY] Zol7h & HehbeA],
o] Zjo|7F g ol FH& vlAle YAIA AT
o] ZAReIR], RS Rl dARPE A5deke] 18y ot
Aol o GRS mIAEAle] dishie S geirl vt
7} glow, 2% olof tigt A7t Aasteler AZE:

£nEs

1. Michalowicz BS, Diehl SR, Gunsolley JC et al. Evidence
of a substantial genetic basis for risk of adult periodontitis.
J Periodontol 2000;71:1699-1707.

2. Dzink JL, Gibbons RJ, Childs WC, 3rd, Socransky SS. The
predominant cultivable microbiota of crevicular epithelial
cells. Oral Microbiol Immunol 1989;4:1-5.

3. Hasty DL, Ofek I, Courtney HS, Doyle RJ. Multiple adhe-
sins of streptococci. Infect Immun 1992;60:2147-2152.

4. Jenkinson HF. Cell surface protein receptors in oral
streptococci. FEMS Microbiol Lett 1994;121:133-140.

5. Meyer DH, Fives-Taylor PM. Adhesion of oral bacteria to
soft tissue. Methods Enzymol 1995;253:373-385.

6. Moore WE, Moore LV. The bacteria of periodontal
diseases. Periodontol 2000 1994:5:66-77.

7. Dibart S, Skobe Z, Snapp KR et al. Identification of bacte-
rial species on or in crevicular epithelial cells from healthy
and periodontally diseased patients using DNA-DNA
hybridization. Oral Microbiol Immunol 1998;13:30-35.

8. Lamont RJ, Chan A, Belton CM et al. Porphyromonas gin-
givalis invasion of gingival epithelial cells. Infect Immun
1995;63:3878-3885.

9. Meyer DH, Lippmann JE, Fives-Taylor PM. Invasion of
epithelial cells by Actinobacillus actinomycetemcomitans: a
dynamic, multistep process. Infect Immun 1996;64:2988-2997.

10. Beachey EH. Bacterial adherence: adhesin-receptor inter-
actions mediating the attachment of bacteria to mucosal
surface. J Infect Dis 1981;143:325-345.

11. Saglie R, Newman MG, Carranza FA, Jr., Pattison GL.
Bacterial invasion of gingiva in advanced periodontitis in
humans. J Periodontol 1982;53:217-222,

12. Hedges SR, Agace WW, Svanborg C. Epithelial cytokine

responses and mucosal cytokine networks. Trends Microbiol

643



1995;3:266-270.

13. Childs WC, 3rd, Gibbons RJ. Use of Percoll density gra-
dients for studying the attachment of bacteria to oral epi-
thelial cells. J Dent Res 1988;67:826-830.

14. Papaioannou W, van Steenberghe D, Cassiman JJ, Van
Eldere J, Quirynen M, Comparison of fluorescence micro-

scopy and culture assays to quantitate adhesion of

644

THBERIZTIE}E|X| 200810 387 45

Porphyromonas gingivalis to mono- and multi-layered
pocket epithelium cultures. J Periodontol 1999;70:618-625.
15. Vaahtoniemi LH, Raisanen S, Stenfors LE. Attachment of
bacteria to oral epithelial cells in vivo: a possible correla-
tion to gingival health status. J Periodontal Res

1993;28:308-311.



