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Abstract

Aim: Aggregatibacter actinomycetocomitans,a gram negative facultative anaerobic coccobacilli is the main etiologic agent in the
pathogenesis of localized aggressive periodontitis. So considering this, the aim of the present study was to study the sensititivity of the organism
to various drugs in vitro.

Materials and Methods: Microbial plaque samples from 40 patients who were diagnosed to have localized aggressive periodontitis
were cultured anaerobically to confirm Aggregatibacter actinomycetocomitans. Doycycline, amoxicillin, kanamycin, norfloxacin, ciprofloxacin,
gentamycin, netilmycin co-trimoxazole, metronidazole, and ampicillin and cephazolin antibiotic sensitivity discs were placed in the culture
plate. The plates were incubated anaerobically at 37 degree Celsius for 48 hours. At the end of the duration the plates were opened and the
sensitivity of the organism to various drugs was examined.

Results: The antibiotic sensitivity test showed that the organism was found to be highly sensitive to tetracycline, amoxicillin, metronidazole,
kanamycin, norfloxacin, ciprofloxacin, gentamycin and netilmycin. It was moderately sensitive to Co-Trimoxazole and resistant to ampicillin and
Cephazolin.

Conclusion: The above results have shown the sensitivity of A.a to vaious drugs. Thus the synergisitic use of antibiotics along with
periodontal surgery might improve the periodontal health in localised aggressive periodontitis patients.
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Introduction

involved ,abnormalities in phagocytic function, hyper responsive
monocytes and robust serum antibody titre to infecting agents [3].
Due to the increased resistance of the microorganisms to antibiotics,
antibiotic susceptibility of periodontal pathogens should be carried
out for better treatment and prognosis. Considering the above
facts, the present study was designed to test the sensitivity of A.a to

Aggressive periodontitis is a disease of the periodontium
occurring in an otherwise healthy adolescent which is characterized
by a rapid loss of alveolar bone about more than one tooth of the
permanent dentition [1]. The amount of destruction manifested
is not commensurate with the amount of local irritants. According
to the international workshop of classification of periodontal
diseases held in 1999, American Academy of Period ontology
classified it in to localized and generalized forms. Aggregatibacter ~ Materials and Methods
actinomycetocomitans (A.a), a gram negative facultative anaerobic
rod is the main etiologic agent that is found in the diseased (incisors

various antibiotics in vitro.

The present study was conducted in the department of
and molars) sites of localised aggressive periodontitis patients [2]. periodontics, Rajah Muthiah Dental College and Hospital,
Annamalai University, Chidambaram, Tamilnadu state, India. A total

of 40 patients who were diagnosed to have localized aggressive
periodontitis as per AAP classification were selected for the study

according to the following inclusion criteria [2]. Patients chosen

The other common features of localized aggressive periodontitis
(LAP) include circum-pubertal onset, rapid bone loss on at least
two permanent teeth (one being a permanent first molar), with two
or fewer permanent teeth other than the first molars or incisors
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were free from any systemic diseases, had not undergone oral
prophylaxis or any other periodontal treatment and had not taken
antibiotics 6 months prior to the study. A microbial sampling was
done for each subject. Plaque sampling was done at the first molar
and the central incisor of the same side. The selected teeth were
isolated with sterile cotton rolls. The loosely adherent plaque in
direct proximity to the sample site was carefully removed using
sterile cotton gauze. A sterile paper point was introduced in to the
mesio-buccal inter proximal pocket until resistance was described
by slots [4]. [t was kept in place for 10seconds and after removal the
collected sample was then transferred into a test tube containing
sterile saline. The bacterial deposits were dispersed in a vortex
mixture for 60 seconds. Later the growth of A.a was confirmed
from colony grown on Blood agar, Chocolate agar and Thioglycolate
Blood agar plates. The following antibiotic sensitivity discs were
placed on the culture plate. In one plate, commonly used antibiotics,
such as doxycycline and amoxicillin were placed. In the other plates
other antibiotic discs like kanamycin, norfloxacin, ciprofloxacin,
gentamycin, netilmycin, co-trimoxazole, metronidazole, ampicillin
and cephazolin were placed (Figure 1). The plates were incubated
anaerobically at 379C for 48 hours. At the end of the duration the
plates were opened and sensitivity of the organism to various drugs
was examined (Figure 2).

Results
(Figures 1-3) and (Table 1)

Figure 1: Showing the antibiotic various antibiotic
discs placed in the culture media of Aggregatibacter

actinomycetocomitans.
J

Table 1: Antibiotic susceptibility of Aggregatibacter actinomyce-
tocomitans to various antibiotics.

Highly sensitive Moderately sensitive Resistant

doxycycline,

amoxicillin,

metronidazole,

kanamycin, ampicillin and

Co-Trimoxazole .
cephazolin

norfloxacin,

ciprofloxacin,

gentamycin and
netilmycin
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Figure 2: Showing the antibiotic sensitivity of A.a.

N
45
39 40 40
s ¥ 38 7 ¥ 3
33 32
30
5 2
25
6‘5"
¢
m highlysensitive  mmoderatelysensitive  m resistant
Figure 3: Sensitivity of A.a to various antibiotics.
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Discussion

The major role in the treatment of periodontal disease is to
arrest deterioration of the supporting periodontal disease and to
allow for the establishment of new periodontal attachment. Since
most forms of periodontal disease are apparently caused by the
specific bacterial species, treatment should be directed towards the
elimination of the periodontal pathogens. Various clinical data are
available indicating that periodontal surgery along with systemic
antimicrobial treatment could promote healing in LAP patients.
Antimicrobial therapy, usually administered systemically, offers
several advantages in the treatment of periodontal disease. Not
only can it act against pathogens that have invaded soft tissue, but
it can also inhibit microorganisms at other sites that are relatively
inaccessible, for example, deep, narrow periodontal pockets.
The literature describes a number of empirical protocols for the
systemic antibiotic treatment of LAP.

These protocols are mostly based on doxycycline, a
pharmacological derivative of tetracycline [5,6] or the combination
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of amoxicillin and metronidazole [6,7]. In the present study
also the organisms were highly sensitive to tetracycline and
amoxicillin. Other protocols involve clindamycin [7], amoxicillin
[8], or metronidazole [9,10,11] as sole agents. There are
currently no universally accepted protocols for the treatment
of A. actinomycetocomitans-associated periodontitis. In a study
done by Orit Oettinger-Barak [12] A. actinomycetocomitans JP2
homotypic biofilm were more susceptible in vitro to doxycycline
than amoxicillin and metronidazole combination. Layton et al.
have reported that amoxicillin penetrates well into the gingival
crevicular fluid, and both achieve and maintain levels inhibitory
for the majority of the four organisms cultivated from periodontal
pockets [13]. Graevenitz et al and Holmes et al have shown in their
study that Actinobacillus or Aggregatibacter strains were generally
susceptible to a range of antibiotics, including cephalosporins,
cefotaxime, cefazolin, doxycycline and aminoglycosides but in our
study the organisms were resistant to cephazolin [8,13].

It is recommended that empirical treatment with betalactams
associated to fluorquinolones should be limited, since both groups
of antibiotics activate common resistance mechanisms - thus
favoring the appearavnce of resistances in important pathogens
such as Pseudomonas aeruginosa and A.a species [14]. In a study
by Veloo et al. geographical differences in the susceptibility
profiles of Porphyromonas gingivalis and A. actinomycetocomitans
between European countries were noted [15]. Aggregatibacter
actinomycetocomitans appeared to be amoxicillin-resistant but
failed to show beta-lactamase activity. In our study the organisms
were highly sensitive to kanamycin and netilmycin but there were
only limited studies in the literature supporting this fact. It may
be due to the increased side effects of the drug than its beneficial
effect. So further studies should be carried out to confirm the above
fact. Comparison with a previous study from The Netherlands
showed minor differences in susceptibility profiles, but the MIC90
values of A. actinomycetocomitans for amoxicillin, clindamycin,
azithromycin and tetracycline were higher [15]. Takahashi et al.
[16] showed reduced susceptibility of A. actinomycetocomitans to
antibiotics with maturation of the biofilm.

As sparse biofilm develop just after mechanical debridement

and mature into denser biofilm if sufficient nutrients are
available, it is important to emphasize that while antibiotic
administration might be beneficial in assisting in the suppression
of A. actinomycetocomitans in the periodontal pocket, effective
mechanical removal of biofilm as part of the periodontal treatment
is crucial prior to chemotherapy[17-20]. So the precise use of
antibiotics after effective plaque control measures in LAP patients

might enhance better treatment.

Conclusion

The concomminent use of antibiotics in the treatment of
LAP should be made mandatory. Plaque sampling and antibiotic
susceptibility tests should be a routine procedure in treating LAP
patients to prevent overuse, misuse and development of resistant
strains. Apart from the regular use of doxycycline, amoxicillin

Biomedical Journal of
Scientific & Technical Research (BJSTR)

and metronidazole combination and other quinolone derivatives,
studies on the beneficial effect of kanamycin and netilmycin in LAP
patients should be done in future.
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