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ORAL ACTINOMYCES STRAIN ISOLATES IN PATIENTS
SUFFERING FROM PROGRESSIVE PERIODONTITIS

AND DENTOALVEOLAR ABSCESS
Saeed Eshraghi1

ABSTRACT
Objective: The purpose of this study was to isolate and characterize of the Gram-positive anaerobic
pleomorphic bacilli in particular Actinomyces strains from subgingival plaque and periapical
abscesses specimens.
Patients and Methods: One hundred twenty six subgingival plaque samples from 100 patients
with progressive periodontitis and 45 pus samples from 32 patients with dentoalveolar abscesses
were included in this study. Sample collection criteria were contained deep pocket (over 3 mm),
no recent antibacterial therapy and lack of systemic infection. The paper points specimens
collected were transferred and cultured using appropriate media.
Results: The only strain of A. viscosus was obtained from a patient with progressive periodontitis
with pocket depth of 6 mm and two strains of A. naeslundii with pocket depth of 4 mm. The peak
incidence number of progressive periodontitis (35%) was in the third decade (31-40) and the
lowest incidence (10%) was in the first decade (<20). Forty patients complained of bleeding of
teeth and gingival disease with the lower incidence of (42.5%) in female.  Of the 32 patients with
dentoalveolar abscesses, the peak incidence of the dentoalveolar abscesses (25%) was seen in
the group aged 31-35, while the low incidence (6.3%) was in the group aged 16-20 years. The
causes of the progression of dentoalveolar abscesses were found as nineteen patients (59.4%)
with dental carries, seven patients (21.9%) with a dental extraction and six patients (18.8%) with
uncompleted endodontics treatment.
Conclusion: The present research indicates that most patients have neglected dental care and
poor oral hygiene, suffer from the gingival disease and bleeding gum. The Columbia blood-agar
with 10µL/mL cephadroxyl is recommended for the isolation of Actinomyces species, at 37ºC for
5-7 days in anaerobic conditions. To obtain a higher recovery of these microorganisms, the
Columbia blood-agar without antibiotic, in candle jars is recommended.

KEY WORDS: Actinomyces, subgingival plaque, Dentoalveolar abscesses, Gingivitis, Periodontal
pocket.
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INTRODUCTION

It has been estimated that about 500 species
of bacteria inhabit the human oral cavity.1-3

While majority of these organisms are commen-
sals, some of them are likely to become
opportunistic pathogens that can cause
systemic   disease.4 For example, oral bacteria
have been implicated in bacterial endocarditis,5

aspiration pneumonia,6 osteomyelitis in
children,7 preterm low birth weight,8 and
coronary heart disease and cerebral infarction
(or stroke).9,10 Consequently, it is important to
know what microorganisms are present in the
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oral cavity for the diagnosis and rational
treatment of   systemic as well as oral diseases.
The Gram-positive anaerobic pleomorphic
bacilli (GPAPB), especially the genus Actino-
myces, are part of the oral microflora and they
are generally associated with cervical caries9.
The genus Actinomyces is generally associated
with root caries, and is also found in non-
active sites in periodontal disease and in
pulpar infections.11 The development of
dental plaque is an example of autogenic
succession whereby microbial factors influence
the pattern of the development of the
microflora.12,13

Dental plaque is a microbial biofilm with high
species diversity, embedded in polymers of
salivary and bacterial origin, found on the tooth
surface.  The formation of dental plaque can
be divided arbitrarily into a number of distinct
stages.14-16 Different species of Actinomyces,
Lactobacillus, Fusobacterium and Bacteroides can
be isolated from the dental plaque.3,12,14 The
periapical or dento-alveolar abscess is collec-
tion of pus in the pulp, or around the root of
the tooth. The abscess can result from necrosis
of the pulp, usually from the progression of
dental caries and contain a diverse collection
of bacteria.15

The main objective of this descriptive study
was to isolate and characterize of (GPAPB) in
particular Actinomyces strains from subgingi-
val plaque and periapical abscesses specimens.
The minimum schema of biochemical tests for
the identification and differentiation of the
Actinomyces species from other (GPAPB),
investigating the drug sensitivity and resistance
of the isolated bacteria, and providing the
doctors and patients with necessary advice
were also investigated.

MATERIALS AND METHODS

Sampling criteria: The samples were collected
based on the three criteria:
a) periodontal plaque with deep pocket (>3
mm) / submandibular chronic dento-alveolar
abscesses, b) no antibiotic therapy for a period
of at least two weeks, and c) lack of systemic
or contagious infectious.

Patient specimens:
1. Subgingival plaque samples of patients with

progressive periodontal disease were
obtained from the periodontics department
of the school of dentistry at Tehran Univer-
sity of Medical Sciences. After removal of
supragingival plaque, three paper points
were inserted into a periodontal pocket for
20 second. The specimens were then dis-
pensed into small, screw-capped bottles
filled with 2 ml reduced transport fluid and
sent to the laboratory for processing within
30 minutes.

2. The patients with odontogenic abscesses
were recruited in the Department of Oral
and Maxillofacial Surgery. Pus was aspi-
rated after decontamination of the  mucosa
and transferred to Stuart’s medium. Te
samples were plated onto solid culture me-
dia within 2 hour. Two culture media were
assayed for strain activation: Brain Heart
Infusion (BHI) and thioglycolate broth as a
soft agar media.

Culture and identification of microorganisms: The
specimens were mixed properly using vortex
for 30 records, and appropriate amount of
inoculum (50µl) cultivated in the following
culture media: thioglycolate broth (TGB),
Mueller Hinton agar (MHA), brain heart
infusion agar (BHIA), and Columbia blood-
agar base (Difco) supplemented with 5%

Table-I:  Actinomyces and other Gram
positive pleomorphic bacilli species isolated

from subgingival plaque and periapical abscess

   Number of isolated strains
   of oral samples

No. Identified bacteria subgingival       dento-       Total
plaqeu  alveolar abscess

1 Actinomyces israelii _ 1 1
2 Actinomyces naeslundii 2 1 3
3 Actinomyces viscosus 1 _ 1
4 Actinomyces spp. 3 2 5
5 Bifidobacterium spp. 1 _ 1
6 Eubacterium spp. _ 2 2
7 Lactobacillus spp. 3 1 4
8 Propionibacterium 1 _ 1

 propionicus

Total 11 7 18
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defibrinated horse blood, 5 mg/l haemin and
vitamin K. The medium used with and with-
out cephadroxyl (10µL/mL). All plates were
incubated anaerobically at 37ºC for 5-7 days
using anaerobic jar and anaerocult A and C
(Merck Darmstadt, Germany). The duplicate
plates were also incubated in anaerobic
condition in a candle jar for 5-7 days at 37ºC.
Identification of the bacteria species was based
on colony morphology, cell morphology and
biochemistry. The biochemical test plates were
incubated in a candle jar for 14 days at 37ºC.
The results were recorded every 24 hour.
Antibiotic susceptibility test: Antibiotic suscep-
tibilities were determined by inoculating of the
bacteria onto the Mueller Hinton agar plates
supplemented with the appropriate antibiotic
discs. The plates were also incubated anaero-
bically at 37ºC for 4 days. The minimal inhibi-
tory concentration (MIC) was defined as the
lowest concentration of the antibiotic inhibit-
ing visible growth.  Actinomyces naeslundii
ATCC No. 12104 and Actinomyces viscosus
ATCC No. 15984 served as control strains.  The
following antimicrobial agents were studied:
penicillin G, amikacin, ampicillin, erythromy-
cin, tetracycline, gentamycin, cephalothin and
chloramphenicol.

RESULTS

A total of 18 Gram positive pleomorphic
bacterial were isolated from the specimens.  The
isolates included Actinomyces israelii, A.
naeslundii, A. viscosus, A. spp, Bifidobacterium
spp., Eubacterium spp., Lactobacillus spp., and
Propionibacterium propionicus. Of the 171 cases

analyzed, 100 presented with anaerobic
bacteria growth in the plaque samples and 32
with periapical samples, while 39 cases did not
yield appropriate bacterial growth. The high-
est recovery of Actinomyces (6 strains) was
obtained from the patients with progressive
periodontal disease and 4 strains from the
patients with dento-alveolar abscesses. Apart
from the Actinomyces species, one strain of
Bifidobacterium, two strains of Eubacterium, 4
strains of Lactobacillus and one strains of
Propionibacterium propionicus were also isolated
(Table-I). The only strain of A. viscosus was
obtained from a patient suffering progressive
periodontitis with a pocket of 6 mm depth and
two strains of A. naeslundii in a pocket of 4 mm
depth.  The rest of the Actinomyces (3 strains)
from this site, did not show a typical
colony characteristic that would allow their
differentiation.

The peak incidence of progressive periodon-
tal diseases (35%) was in the third decade
(31-40) and the lowest (10%) in the first
decade (<20) Table-II. Among the above
patients, forty cases complained of gum
bleeding and gingival disease with lower
incidence of (42.5%) in female against the male
(57.5%). No significant relationship between
age, sex and the depth of periodontal pocket
was observed.

Of the 32 patients with dento-alveolar
abscesses one strain of A. israelii and one strain
of A.naeslundii were identified and 2 strains did
not show a typical colony characteristic that
would allow their differentiation (Table-I). The
highest incidence of the dento-alveolar
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Table-II:  Distribution of dental pocket depth in patients suffering from
progressive periodontitis by sex and age groups

Sex Age groups

Dental Pocket Male      Female < 20      21-30      31-40   41-50       >51  Total
depth (mm) No. (%)     No. (%) No. (%)     No. (%)  No. (%)  No. (%)   No. (%)  No. (%)

< 4 27 (58.7)   37 (68.5)    8 (80.0)   19 (70.4)  23 (65.7)    9 (60.0)  5 (38.5)     64 (64.0)
4 - 5 17 (37)      12 (22.2)    2 (20.0)   6 (22.2)    10 (28.6)    5 (33.3)  6 (46.1)     29 (29.0)
> 6 2 (4.3)      5 (9.3)     0     2 (7.4)      2 ( 5.7)      1 (6.7)     2 (15.4)      7 (7.0)
Total 46 (100)    54 (100)     10 (100)  27 (100)   35 (100)  15 (100)   13 (100)    100 (100)
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abscesses was seen in the group aged 31-35
years with (25%) and the lowest incidence in
the group aged 16-20 years with (6.3%). The
causes of the dento-alveolar abscesses were
studied and the results are shown in Table-III.
The influence of various antibiotics against
Actinomyces strains isolated from subgingival
plaque and dento-alveolar abscess are shown
in Table-IV. The results suggest that the Acti-
nomyces spp. may contribute to the etiology of
the dento- alveolar abscesses.

DISCUSSION

Culture procedures have traditionally been
used in the assessment of the micro organism
associated with various infectious diseases,
including progressive periodontitis and
submandibular chronic dento-alveolar
abscesses.17-19 The culturing methods have a
reasonable degree of agreement in terms of the
identification of oral microorganisms com-
pared with that of the molecular and serologi-
cal techniques e.g. DNA-DNA hybridizing
techniques.20 The major advantage of the cul-
ture procedure is its ability to enable the detec-
tion of unexpectedly viable cells (molecular pro-
cedures enable the detection of only target mi-
crobial species.21 Many molecular techniques
assist in the identification of cultivable micro-
organisms.20 In the present study by using the
culture procedures 1 strain of A. viscosus and
2 strains of A. naeslundii were isolated from the
subgingival plaque sample of the patients with
progressive periodontitis, and 1 strain of Acti-

nomyces israelii and 1 strain of A. naeslundii
were isolated from the pus sample of the
patients with dentoalveolar abscess while, A.
naeslundii was the most frequently isolated
bacteria.  The presence of other Gram positive
non-spore forming pleomorphic bacteria was
also evaluated in the current study. These
microorganisms were found in 5 of 100 sub-
gingival plaque sample (Bifidobacterium spp.,
Lactobacillus spp. and Propionibacterium
propionicus) and 3 of 32 periapical abscess
specimens (Eubacterium spp. and Lactobacillus
spp). Theses findings are similar to those re-
ported by other researchers.20,22,23 Our results
indicate that the oral bacteria of subgingival
plaque sample from patients with progressive
periodontitis and pus sample from patients
with dentoalveolar abscesses have polymicro-
bial characteristics and are predominated by
anaerobic Gram negative bacilli. The role of
anaerobic bacteria in progressive periodontitis
and dentoalveolar abscesses cannot be over-

Table-IV:  Antimicrobial susceptibility of
various antibiotics against isolated bacteria

No.  Antibiotics        Isolated Actinomyces species
  A. israelii   A. naeslundii   A. viscosus

1 Penicillin G S S S
2 Amikacin R R R
3 Ampicillin S S S
4 Erythromycin S S S
5 Tetracycline I I I
6 Gentamycin R R R
7 Cephalothin S S S
8 Chloramphenicol R R I

Oral Actinomyces in periodontitis and dentoalveolar abscess

Table-III: The initial sources of dento-alveolar abscesses in 32 patients with
dento-alveolar abscess by age groups

Age groups Dental carries Dental extraction Uncompleted endodontic Total
    No. (%)       No. (%)           No. (%)    treatment No. (%) No. (%)

< 15 2 (40) 2 (40) 1 (20) 5 (100)
16-20 1 (50) 0 (0) 1 (50) 2 (100)
21-25 4 (67) 0 (0) 2 (33) 6 (100)
26-30 4 (57) 2 (28.6) 1 (14.3) 7 (100)
31-35 6 (75) 2 (25) 0 (0) 8 (100)
>36 2 (50) 1 (25) 1 (25) 4 (100)

Total 19 (59.4) 7 (21.9) 6 (18.8) 32 (100)



stated; in fact, these bacteria were isolated from
the low percentage of above infection sites in
this study. The Actinomyces strains isolates have
shown to be highly sensitive to penicillin G,
ampicillin, erythromycin and cephalothin with
routine qualitative susceptibility criteria and
resistant to amikacin, gentamycin and
chloramphenicol. The bacterial strains that
were determined to be unsusceptible to certain
antibiotics according to the present criteria
might actually be clinically susceptible to those
antibiotics because they may be affected by
other factors such as infection site or dosage.24

In this study the patients with untreated
gingivitis and progressive periodontitis,
complained of gum bleeding and gingival
irritation. The gingival disease with these
patients probably was due to several factors
including inadequate oral hygiene, pure
dental care, accustomed to use the tradition-
ally dental treatment, lack of periodical dental
observation (economical disability), inadequate
oral home care, smoking and lack of economi-
cal dental services.

Generally gums separate from the teeth,
forming pockets (spaces between the teeth and
gums) that become infected.1,23 As the disease
progresses, the pockets deepen and more gum
tissue and bone are destroyed. Often, this
destructive process has very mild symptoms.
Eventually, teeth can become loose and may
have to be removed.12,16,22-24

CONCLUSION

Most patients have neglected dental care and
poor oral hygiene, suffer from the gingival
disease and bleeding of gum. These findings
revealed that the patients have lack of
periodical dental check up due to the economic
reasons, inadequate oral home care, smoking
and late call to a dentist etc. For recovery of
Actinomyces species: use of the blood-agar with
10µL/mL cephadroxyl for the isolation of
Actinomyces species, at 37ºC for 5-7 days in
anaerobic conditions in recommended. In
this situation the antibiotic inhibits the
Gram-   negative microflora. To obtain a higher
recovery of these microorganisms, use the

Columbia blood-agar without antibiotic, at
37ºC for 5-7 days incubation in candle jar.
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