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Abstract — Aiming (o asscss the presence ol selected anacrobic
microorganisms in root canals of human teeth with chronie apical
periodontitis, 25 central and lateral upper incisors presenting with
radiographic evidence of chronic apical periodontitis were

studied. "The pulp chamber was opened under aseptic conditions
and samples of the root canal content were collected with sterile
absorbent paper points, which were placed and dispersed i test
tubes containing reduced transport medium (RT). Aliquots were
dricd on glass slides and stained by indireet immunofluorescence
for detection of Actmomyces viscosus, Fusobacteruum nucleatum, Porplyro-
monas gingivalis and Prevotella intermedia. "The results showed a positive
indirect immunofluorescence reaction in 24 of the 25 samples. Four-
(cen were positive for the specie Aetinomyees viscosus, 12 for Prevotella
mtermedia, 10 for Fusobacterium nucleatum and 4 for Porphyromonas gingt-
valis. A semiquantitative assay was casily implemented for assess-
ment of degree of infection by the organisms in individual cases.
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The important role of the bacteria in the pathogenesis
of the pulpal and periapical discase has been exten-
sively demonstrated (14, and the microorganisms
present in the root canal can survive and maintain a
periapical infectious process (5). Therelore, one of the
prime objectives of endodontic treatment is the elim-
ination ol infection from the root canal system and
the prevention of a reinfection (6, 7). ’

Unul the 19705 the most commonly identified hac-
(eria in infected root canals were the acrobes and the
facultative anacrobes. When strictly anacrobic culture
techniques are used, it has been shown that, the
microorganisms which predominated i the infected
root canal system of teeth with chronice apical peri-
odontitis are anacrobes.

Besides the culture techniques, immunocytochems-
ical methods demonstrate the presence of anacerobic
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microorganisms. Particularly, indirect immunofluor-
escence is a rapid method which may be used o de-
teet hive and dead microorganisms (8—10).

Thus, our aim was to assess the presence ol eti-
nomyces vescosus, Prevotella inlermedia, Fusobacterium nucleal-
wum and Porplvromonas gimgivalis in human teeth with
chronic apical pertodontitis using the idirect immu-
nolluorescence technique in material sampled before
the biomechanical preparation,

Material and methods

Twenty-live upper fateral and central incisor teeth
with caries lesions, pulp necrosis, and radiographi-
cally demonstrable, chronie apical periodontitis were
sclected from 23 adult 20- (o 30-year-old patients.



Alter isolation with a rubber dam the operative field
was disinfected with 0.3% 1odoethanol.

When coronary access and pulp chamber irrigation
with sterile physiological saline had been performed,
the sampling for the bacteriological examination was
cffected. Sterile paper points were introduced for ap-
proximately one minute in the root canal, in increas-
ing sizes from 15 to 30. The paper points were re-
moved and placed in a 13X 100 mm test tube con-
taining 2 ml ol reduced transport fluid (R'TT),
prepared according to Syed & Loesche (11). In this
sampling as many paper points as necessary were ultil-
ized successively until an apparently dry paper point
could be drawn from the root canal (3 to 4 paper
points). Subscquent treatment procedures were per-
formed according (o conventional methods using
chemomechanical  preparation  and  antibacterial
dressing with calcium hydroxide paste, and the root
canal were filled using the lateral condensation tech-
nique with gutta-percha points and root canal scaler
(Sealapex, Sybron-Kerr, Sao Paulo, Brazil).

Indirect immunofluorescence

Sterile barbed wings were placed inside the test tubes
containing the samples and stirring in a shaker (Mix-
tron-"Toptronix) was done in order to eflect the de-
sorption of the microorganisms from the paper points.

Indirect  immunofluorescence  assays  were  per-
formed according to Van Poperin & Lopatin (12) and
Zambon ct al. (13). Briefly, a 10 pl aliquot of cach
sample was placed in one of the well of special glass
slides (Lioserum, SP; BZ) for the immunological reac-
ton. In onc of the wells, 10 pl of an Escherichia coli
suspension were applied for a negative control and a
pooled suspension containg Actinomyees viscosus, Fuso-
bacteraum nucleatum, Prevotella imtermedia and Porphyromon-

as gimgwals (provided by D. I Lopatin, University of

Michigan School ol Dentistry, Ann Harbor, Michi-
oan, USA) was applied to another well as a positive
control.

After drying at room temperature, the glass slides
were submitted to gente flame fixation. Ten pl of the
specific antibodices: anti-Actinomyces viscosus, Fusobacteri-
um nucleatum, Prevotella intermedia or Porphyromonas gingi-
valis (also provided by D. Il Lopatin) appropriately
diluted in phosphate bullered saline solution, pH 7.2
0.15 M with 2.0% bovine albumin serum-AB (PBS-
2.0-AB) were applied and incubated during 10 min-
utes at 37°C in a humid chamber. After incubation,
the glass slides were washed with phosphate buflered
saline containing 0.05% Tween 20 (PBS-T) for 10
minutes, then washed with distilled water and dried at
room temperature. Afterwards, 10 pl of fluorescein-
conjugated, goat anti-rabbit gammaglobulin (Sigma
1'9887) diluted in PBS-2.0-AB were applied to cach
of the wells and incubated during 10 minutes at 37°C!

Anaerobic bacteria in root canals

i a wet chamber, then washed as described above.
After drying, the glass slides were mounted with 0.05
ml buflered glycerol-PBS (2:1, v/v, pH 9.0) with
0.05% Trypan blue (Merck), covered with cover-
glasses fixed with nail varnish, placed m a humid
chamber and analyzed within two hours i a fluor-
escence microscope JENANMED 2, Carl Zeiss, GIF
PW 10X, Planachromat HI 100X.

The samples were examined for the presence of
fluorescent cells. A total of 100 bacterial cells, or the
whole smear, were counted in cach well.

The results were registered as number of + signs:
++++, when more than 10 cells were present in
most of the fields; +-+-+, when 5 10 were observed
in most of the hields; ++ from 1 to 4+ and +. when
up to 10 cells were observed all over the smear. The
number of + signs was considered “infection grade™
of “infecton mtensity™.

Results

Table 1 shows the presence of four species of bacteria
(cActinomyees viscosus, Prevotella intermedia, Fusobacterium nu-
cleatum and Porphyromonas gigivalis) in the sampled root

Table 1. Presence of species of anaerobes (A. viscosus, P intermedia, F. nucle-
atum and P. gingivalis) and grade of infection in the samples collected in root
canals before biomechanics (immunofluorescence technique).

Species of anaerobes

Cases A. viscosus P intermedia  F nucleatum P gingivalis

P1 ++++ - 44 - -
P3 + +++ —~ =
P4 + — 4+ ++ —
PS5 + 44+
P6 + —

P7 s

P8 L + 4 4+

P9 + t +
P10 - 1 -
P11 F 4+ F+ 1 -
P12 - + + =
P13 + + ++

P14 = = -

P15 — 4 ~ -
P16 + -+ - -
P17 — - -
P18 4 t
P19 g 4+

P20 - . = n
P21 | 4 =
p22 } + 4+ 4 - -
P23 = ++++4 -

P24 - + 4+ 4+ +

P25 + -

The number of signs indicates the intensity of the infection: + + ++ (more
than 10 cells in most of the fields examined), ++ + (from 5 to 10 cells in
most of the fields), ++ (from 1 to 4 cells in most of the fields), + (up to
10 cells all over the smear), — (non-detected bacterium).
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Fg. 1. Indirect immunofluorescence showing  Prevotella intermedia

(case #24).

canals. Twenty-four samples were positive for at least
one of the scarched species: 11 samples showed only
one species of anacrobes; and 13 samples harbored
more than one species ol the latter 10 harbored two
species and 3 harbored three species. In none of the
24 positive samples the simultanous presence of the
four investigated species was observed.

For every species of bacteria the intensity of the
infection varied among the samples, with the excep-
tion of Porphyromonas gingivalis which showed only a
grade 1 positive immunofluorescence reaction.

Discussion

Using the indirect immunofluorescence technique in
the material sampled in 25 root canals bhefore bio-
mechanical preparation, the specie Actinomyces viscosus
was detected in 56% of cases. This result is similar to
the 60.0% observed by Gohean et al. (10) in samples
collected in root canals of teeth with periapical lesions
submitted to the indirect immunofluorescence reac-
tion. The presence of Actinomyces was also demon-
strated by Borssén & Sundqvist (14) using the indirect
immunofluorescence in 25 (10.6%) strains of the 235
positive cultures.

Actinomyces has a known pathogenic potential (9, 14,
[5). It may survive in the periapical tissue and may
jeopardize the normal process of repair and may be
the cause of periapical lesions resistant to the endo-
dontic treatment (5, 7, 16).

The prevalence of Prevotella intermedia (48.0%) ob-

served in this study agreed with the observations ol

Pantera Jr. et al. (8), who detected B. intermedius (Prevot-
ella antermedia) in 43.0% of the root canal samples
tested with indirect immunofluorescence. The pres-
ence ol B. wlermedius (Prevotella intermedia) was also ob-
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served by immunofluorescence in the periapical
granuloma by Barnett ct al. (9).

Also, the prevalence of Porphyromonas gingivalis de-
tected in this study in 16.0% of the cases was similar
to the observed by Pantera Jr. et al. (8) who detected
B. gingivalis (Porphyromonas gingioalisy in 15.0% ol the
samples [rom human teeth with periapical lesions.

The  Fusobacterium nucleatum prevalence of 40.0%
cannot be dircetly compared to other findings as there
arc no other studies using indirect immunofluor-
escence to detect this microorganism. However, By-
strom & Sundqvist (17), Wayman et al. (18) and
Sundqvist (15), among many others have reported the
isolation of Fusobaclerium nucleatum in root canals of hu-
man teeth with necrotic pulp.

In a comparison of the anacrobic culture method
with the indirect immunofluorescence reaction, Pan-
tera Jr. et al. (8) showed the presence ol Bacteroudes
species in 27.0% ol the bactertological samples from
extracted teeth and in 20.0% taken {rom patients,
while using the indirect immunofluorescence tech-
nique species Bacteroides were detected in 86.0 and
40.9% of the same samples, respectively. Bacteroides
inlermedius (Prevotella intermedia) was obscrved, by the
culture method, m only 11.0% of the samples col-
lected in patients; however, it was identified m 43.0%
of these samples by the indirect immunofluorescence
reaction. Bacterodes gingwalis (Porphyromonas  gingivalus)
isolated in 4.0% of the samples from patients through
indirect immunofluorescence was found in 15.0% of
these samples. More recently, Y1 et al. (19) used the
culture technique and the indirect immunofluor-
escence with monoclonal antibody to detect P endo-
dontalis in 24 samples of pus from root canals of teeth
with periapical abscess. They observed that the cul-
ture was positive in 25% of the cases, while indirect
immunolluorescence was positive in 37.5%. Thus,
they concluded that the immunofluorescence tech-
nique is less time-consuming and more sensitive to
detect P endodontalis, dispensing the bacterial culture.

These data demonstrated the importance of the in-
direct immunofluorescence reaction when compared
to the microbiological culture method.

The value of the indirect immunofluorescence re-
action was also reported by Loesche et al. (20), when
the anaerobic culture technique, the DNA probing,
the ELISA rcaction and the indirect immunofluor-
escence were compared in the detection of periodont-
opathogenic microorganisms.

I'or indirect immunofluorescence assay it is import-
ant the use of a adequate dilution of antisera, both
bacteria specific as well as fluosrescein-conjugate
gammaglobulin. The use-dilution of cach antibody
were determined by the “block titletion™ technique as
proposed by Bier (21).

Our results allowed us to confirm that the indirect
immunofluorescence was an effective, quick and prac-



tical method to detect anacrobic microorganisms in

root canals.
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