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ABSTRACT

Acute periradicular abscesses are polymicrobial infections originated from
endodontic origin. Specific mixtures of microbial species that are implicated in the
pathogenesis of periradicular diseases are still unknown, but it is conceivable that the
most frequently isolated microbial species may make a major contribution to the
ecology of the community colonizing the root canal system and consequently to the
degree of pathogenicity of the consortium. In the present study, purulence from 17
patients with acute endodontic abscesses/cellulitis were obtained by needle aspiration
and processed under anaerobic conditions. Bacteria were isolated and identified by
biochemical or 16S rRNA gene sequencing methods. All 17 aspirates contained a mix
of microorganisms. The mean number of strains per sample was 7.3. A total of 125
strains of bacteria were isolated from 17 aspirates. Of 125 strains, 68 strains were
anaerobes and 57 strains were aerobes. Anaerobes were the dominant bacteria in 82%
(14/17) of the cases. Prevotella and Peptostreptococcus were frequently found to
dominate the mixture. The genera of bacteria most frequently encountered were

Prevotella, Streptococcus, Corynebacterium, Staphylococcus and Peptostreptococcus.



Vi

Biofilms and microbial aggregates are common mechanisms for the survival of
bacteria in nature. These microbial interactions may contribute to their pathogenic
effects on abscess/cellulitis formation. We determined the autoaggregation and
coaggregation among bacterial pairs from each of 10 abscess samples by conventional
visual assay and a novel fluorescent dye-staining technique in combination with
confocal laser- scanning microscopy. Autoaggregation was found in 56.45% (35/62)
of strains tested. Coaggregation of bacteria was demonstrated for 15.85% (29/183) of
bacterial pairs using the visual assay and 80.87% (148/183) using the dye-staining
assay. Coaggregation was observed for each of the 15 genera assayed, especially
Prevotella, Streptococcus, and Fusobacterium. Intrageneric coaggregation was found
among the members of the genus Prevotella, Streptococcus, Staphylococcus, and
Corynebacterium.

The role of microbial coaggregation on the killing ability of PMNs was then
demonstrated by bacterial killing assay and fluorescent microscopic observation, using
a coaggregated bacterial pairs (S. gordonii and P. melaninogenicus) and spontaneously
occurring coaggregation-defective mutants of P. melaninogenicus (A2, H3, H11).
Under the condition tested in this study, coaggregation between the bacterial pairs
caused greater bacterial killing by the PMNs and seemed to promote more PMN
accumulation and cytolysis than the counterparts containing coaggregation-defective
mutants.

In conclusion, the present results confirm the existence of mixed infection with
the predominance of anaerobic bacteria in acute endodontic abscesses/cellulitis. The
frequency of Prevotella spp. suggests the possible key role of this species in acute
endodontic infections. The dye-staining coaggregation assay is a useful and highly
sensitive tool to examine the coaggregation ability of bacteria. The ability of
Prevotella spp. to generate intrageneric and multiple intergeneric coaggregations may
play a key role in pathogenicity of endodontic infection. Coaggregated bacteria were
better killed by PMNs but promoted more PMN accumulation and local death. This
phenomenon is a major cause for tissue breakdown in acute phases of periradicular

infection.
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