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[Abstract] Objective The coaggregation abilities of 4 strains of periodontal pathogens Fusobacterium nuclea—
tum Fonucleatum , Porphytomonas gingivalis P.gingivalis , Prevotella intermedia P.intermedia and Haemophilus
actinomycetemcomitans H.actinomycetemcomitans were compared. The changes of the ability of periodontal pathogens
attaching to artificial root surface mediated by F.nucleatum were observed in order to investigate the possible inte—
raction of the bacteria in periodontal biofilm. Methods The coaggregation degree among 4 strains of periodontal
pathogens was investigated by a visual assay. Differences of the adherent percent of periodontal pathogens to colla—
gen—coated hydroxyapatite ¢~HA under two conditions when F.nucleatum had already bond to ¢-HA and when
Fonucleatum had not, were detected by radioisotope scintillation counter. Results The coaggregation among 4
studied strains was observed. The coaggregation degrees between F.nucleatum and P.gingivalis, as well as between
P.gingivalis and P.intermedia reached 4. The coaggregation degrees of F.nucleatum with the other three bacteria
were higher than 3. The adherent percent of P.gingivalis, P.intermedia and H.actinomycetemcomitans to c—HA when
Fonucleatum had already bond to c—HA were higher than that when F.nucleatum had not. The adherent percent of
F.nucleatum to ¢c=HA when F.nucleatum had already bond to ¢—HA were lower than that when Fnucleatum had
not. Conclusion The periodontal pathogens coaggregate. F.nucleatum may play a role as a bridge in the
colonization of the other periodontal pathogens in the periodontal biofilm.

[Key words] periodontal pathogens — coaggregation  adhesion  collagen—coated hydroxyapatite

12011-02-24 [ 1 2011-10-27
] 30872872

1 1984— °
] Tel 028-85502343 N

.29.



— 30 —

collagen—
coated hydroxyapatite c¢—HA
1
1.1
1.1.1 ATCC
10953, ATCC 33277.
ATCC 25611 ATCC 29523
48 h
4 brain
heart infusion BHI
80%N,. 10%H,. 10%CO, 37 C
48 h,
1.1.2
10 000xg. 10 min, 4 °C
3 1x10°
o 4
1.5 mL 10 s
30. 45. 60 min
o 5 0
+1 +2
+3
+4
1.2
1.2.1
370 MBq SH-
BHI
80%N,. 10%H,. 10%CO, 37 C
48 h, 8cm 250071 min™
4<C 15 min o 0.05 mol - L™
pH6.0 3
5¢-L7

1.0x10® CFU-L™,

39 1 2012

1 www . gjkqyxzz.cn

1.2.2

123 c-HA

hydroxyapatite

6 r min”!

patite
6 r min™
3 . °
1.2.4

1.5h

1.5h
3H_
100 L. 6 r*min™
3

counts per minute

Cpm - Cpm /

Cp x100%,
1.3

20 g- L

250 mg- L™ o
0.5 mL
HA 4 mg 200 pL

100 pL
1h HA

collagen—coated hydroxya—

c—HA 3

0.5h

3H_
100 pI. 6 rmin™
3

SH_

100 L. 6 r*min™
3

1.5h

Cpm o =

xEs SPSS 14.0



39 1 2012 1 www. gjkqyxzz.cn

. 31 .
2 c—HA
2.1 P<0.05 .
N N C—HA
P<0.05 .
2 45 min 0~4
4 Tab 2 Coaggregation degrees of periodontal pa—
3 3 thogens in 45 min 0 to 4 degree
30 min 1~3 ¢
1 30 min 0~4
Tab 1 Coaggregation degrees of periodontal pa— 4 3 3
thogens in 30 min 0 to 4 degree 4 4 2
3 4 2
3 2 2
4 3 3 3 60 min 0~4
4 4 1 Tab 3 Coaggregation degrees of periodontal pa—
3 4 2 thogens in 60 min 0 to 4 degree
3 1 2
2.2
4 3 3
4 4. 5, 4 4 4
3 4 2
3 2 2
4 4 c-HA
Tab 4 Adhesion scores of four periodontal pathogens attaching to c-HA X+§
56.89+13.67 29.0+4.04 44.11+7.70 39.89+6.74
11 070.00+140.49 29.0+4.04 5892.15+269.82 7270.07+338.90
337.89+20.40 29.0+4.04 154.11+3.08 186.67+17.32
29 019.00+301.19 29.0+4.04 1988.47+203.61 4043.82+374.52
5 4 c-HA
1-2]
Tab 5 Adhesion percentage of four periodontal s
pathogens attaching to c-HA X+§
1) o
55.33+4.99 39.83+3.40 0.011 "
53.08+1.74 65.61+3.89 0.007 3-5]
40.67+3.04 50.88+3.02 0.015
6.77+0.79 13.86x1.44 0.002 o
2, 7d
3 20% 13,

191
o



— 32 —

[10]
o

[11]

30 min
[6]

[7]

HA 50%

HA
ngO HA

HA °

c—HA

39 1 2012 1 www . gjkqyxzz.cn

c—-HA

2]

[3]

[4]

[3]

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

Kolenbrander PE, Ganeshkumar N, Cassels FJ, et al. Coa—
goregation Specific adherence among human oral plaque
bacteria[J]. FASEB J, 1993, 7 5 406-413.
Kolenbrander PE. Intergeneric coaggregation among hu—
man oral bacteria and ecology of dental plaque[J]. Annu
Rev Microbiol, 1988, 42 627-656.
Kolenbrander PE, Andersen RN, Moore LV. Coaggrega—
tion of Fusobacterium nucleatum, Selenomonas fluegget,
Selenomonas infelix, Selenomonas noxia, and Selenomo-—
nas sputigena with strains from 11 genera of oral bacte—
ria[J]. Infect Immun, 1989, 57 10 3194-3203.
Takemoto T, Hino T, Yoshida M, et al. Characteristics
of multimodal co—aggregation between Fusobacterium nu—
cleatum and streptococcil]]. J Periodontal Res, 1995, 30
4 252-257.
Jabra—Rizk MA, Falkler WA Jr, Merz WG, et al. Coag—
gregation of Candida dubliniensis with Fusobacterium
nucleatum[J]. J Clin Microbiol, 1999, 37 5 1464-1468.
[J]- , 1999, 11 4 227-229.
Sandholm L. Proteases and their inhibitors in chronic
inflammatory periodontal disease[J]. J Clin Periodontol,
1986, 13 1 19-26.
Clark WB, Bammann LL, Gibbons RJ. Comparative esti—
mates of bacterial affinities and adsorption sites on hy-
droxyapatite surfaces|J]. Infect Immun, 1978, 19 3 846-
853.
Moore WE, Moore LV. The bacteria of periodontal dis—
eases|J]. Periodontol 2000, 1994, 5 66-77.
Savitt ED, Socransky SS. Distribution of certain subgin—
gival microbial species in selected periodontal conditions
[J]. J Periodontal Res, 1984, 19 2 111-123.
Dzink JL, Tanner AC, Haffajee AD, et al. Gram nega—
tive species associated with active destructive periodon—
tal lesions[J]. J Clin Periodontol, 1985, 12 8 648-659.
Ritz HL. Microbial population shifts in developing human
dental plaque[J]. Arch Oral Biol, 1967, 12 12 1561-
1568.
Al-Ahmad A, Wunder A, Auschill TM, et al. The in vivo
dynamics of Streptococcus spp., Actinomyces naeslundii,
Fusobactertum nucleatum and Veillonella spp. in dental
plaque biofilm as analysed by five—colour multiplex fluo—

rescence in situ hybridization[J]. J Med Microbiol, 2007,
56 Pt 5 681-687.



