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ABSTRACT Periodontal diseases are essentially infectious in origin, their outcome depending on interaction between
the pathogenic challenge and host response. Nevertheless the presence of an underlying genetic predisposition
cannot be overlooked.  HLA antigens have been considered as risk factors for periodontitis. The aim of the present
study was to investigate the HLA-A*9 and HLA-A*10 association with aggressive periodontitis in the south Indian
population. A significant increase of the HLA-A*24 antigen was observed in the patient group compared to the
control samples. A positive association of HLA-A*24 with aggressive periodontitis was also noticed. HLA-A*10 did
not vary significantly in both the study groups and is not having an association with disease. HLA typing was carried
out using polymerase chain reactions with sequence specific primers (PCR-SSP).

INTRODUCTION

Human periodontitis is considered as a
multifactorial disease, comprising of a hetero-
geneous group of infectious diseases
characterized by the complex host-micro-
organism infections in the dental periodontium.
The American Academy of Periodontology
(Wiebe and Putnins 2000) classifies periodontitis
as aggressive periodontitis (AP), chronic
periodontitis and periodontitis associated with
systemic disease (Table 1). Periodontal disease
may differ with respect to bacterial etiology, host
response and clinical disease progression.
However the evidences suggest that underlying
host susceptibility factors play a significant role
in disease manifestation. Hereditary factors are
suggested to play an important role in
comparison to environmental factors in
manifesting the early onset of periodontitis.
Immunogenetic mechanisms may determine
individual host susceptibility and thus result in
the onset of periodontal disease, or individual
predisposition to mild or aggressive severe forms
of periodontitis. Several studies have
demonstrated a high prevalence of infection in
siblings of affected individuals (Boughman et al.
1987; Marazita et al. 1994; Long et al. 1987). With
particular regard to possible genetic factors, the
significance of various HLA (Human Leukocyte

Antigen) markers have been investigated in
several studies determining individual
susceptibility factors for localized juvenile
periodontitis, rapidly progressive periodontitis
and adult periodontitis. From bacterial mimicry
with HLA (Ebringer et al. 1983) and HLA
dependent immunoreactivity to bacterial
antigens (Buckley et al. 1973) an association with
periodontopathic bacteria can be assumed. The
most striking associations with periodontitis were
found for HLA-A24 (Amer et al. 1988; Firatli et
al.1996; Klouda et al. 1986).  Negative
associations with periodontitis have been
reported for HLA-A10 (Amer et al. 1988; Klouda
et al. 1986). Shapira et al. (1994) found no
significant difference in HLA-A, B, C, DR and
DQ antigens between patient and control group.

In the present study we are attempting to
check the genetic predisposition of HLA-A9 and
HLA-A10 with aggressive periodontitis (AP) in
the south Indian population. Ethnicity and
genetic predisposition is correlated wherein the
association between HLA antigens and
periodontal disease could be correspondingly
different among various races. Previous studies
have all been restricted to mainly the Caucasian
(Amer et al. 1988), Negroid (Cullinan et al. 1980),
Turkish (Firatli et al. 1996) and Japanese
(Ashikaga et al. 1984) populations.
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MATERIALS  AND  METHODS

Aggressive Periodontitis: The clinical
assessment for AP included the following
parameters: plaque index (PI) and gingival index
(GI). Both the maximum clinical probing depth
(PD) and maximum clinical attachment loss (AL)
for each tooth was derived by measuring six sites
around each tooth and recording the maximum
values. Alveolar bone loss on interproximal tooth
surfaces was estimated by radiographs. The AP
patients were selected on the following criteria:
age of onset of periodontitis below 35 years, at
least eight teeth with an attachment loss of 4mm
or more, at least three affected teeth more than
molars or incisors, more vertical than horizontal
approximal bone loss in the affected sites, minimal
accumulation of mineralized plaque in comparison
to chronic periodontitis, bleeding on probing,
increased mobility of certain teeth, rapid course
and no systemic diseases.

Sample Collection: Seventy-eight healthy
unrelated individuals belonging to the south
Indian population served as ethnically and
geographically matched controls. None of the
persons among the control group were
investigated for the presence of periodontal
disease. The group of patients consisted of 20
unrelated AP samples of south Indian origin.
They were undergoing treatment at the Dental
College, Trivandrum, Kerala. The patient group
included 17 females and 3 males.

DNA Isolation: 5 ml of venous blood was
collected in vials containing the anti-coagulant
EDTA. Genomic DNA isolation from the
lymphocytes was carried out by the routine
organic extraction method (Sambrook et al. 1998).
Quality of DNA was checked in a spectro-
photometer based on the 260/280 ratios.

HLA Typing: HLA-A9 and HLA-A10 typing
was carried out by polymerase chain reactions
using sequence specific primers (PCR-SSP)
according to Tonks et al. (1997), following the
guidelines of the 12th International Histocom-
patability Workshop. Internal controls amplifying
a 796bp fragment from the third intron of HLA-
DRB1 was used in all sample PCRs.  Amplification
conditions were established on a MJ Research
PTC 225 machine with the previously said cycling
parameters. The amplification products were
visualized on 1.2% agarose gels containing 0.5
ìg/ml ethidium bromide after the addition of 5ìl
loading dye consisting of 0.25% Orange G, 30%
v/v glycerol and 0.5x TBE buffer. Orange G is an
excellent marker as it migrates with the primer
band on gel electrophoresis. The gel was
documented in a Fluor-S TM multi-imager (Biorad,
USA).

Statistical Analysis: Statistical comparison
observed to be more prevalent in females, which
constitutes 85 percent of the patient population.
No correlation between HLA alleles and gender
was observed in the present study.

Table 1: Classification of periodontitis (American Academy of Periodontology, 2000)

Classification Strata Description

Agressive Periodontitis An otherwise clinically healthy patient
-Rapid attachment loss and bone  destruction
-Amount of microbial deposits inconsistent with
disease severity
-Familial aggregation of diseased individuals

Chronic periodontitis Amount of destruction consistent with local factors
-Slow to moderate rate of progression
-prevalent in adults but can occur in
children-Possibly modified by systemic
diseases(diabetes),environmental factors(cigarette smoking)

Periodontitis associated with systemic disease -Hematologic disorders
Acquired neutropenia
Leukemias
-Genetic disorders
Down syndrome
Papillon-Lefevre syndrome
Chediak-Higashi syndrome
Familial and cyclic neutropenia
Leukocyte adhesion deficiency syndrome
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DISCUSSION

In the present study, the patients with AP
were compared with a group of systemically
healthy samples. From initial investigations in
the AP samples of south India, it is clear that
HLA-A24 is having a clear positive association
with the disease. More than seventy percent of
the patient group is HLA-A24 positive. The
statistical significance is also very high indicating
the high level of association of HLA-A24 allele
with AP in the south Indian population.  HLA-
A23 is completely absent in the study group
indicating that the association is with the A24
split in the south Indian population. (Table 2)

This study is of particular importance as it is
a first attempt to study the correlation of HLA
alleles with aggressive periodontitis in India.
Further studies have to be carried out in order to
identify the various HLA haplotypes present in
the AP patients. This would prove to be an
important prophylactic step towards dental
hygiene, since preventive measures could be
instituted prior to the onset of disease.
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