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The /LTA (—889) gene
polymorphism is associated
with chronic periodontal
disease in a sample of
Brazilian individuals

Moreira PR, Costa JE, Gomez RS, Gollob KJ, Dutra WO. The IL1A (-889) gene
polymorphism is associated with chronic periodontal disease in a sample of Brazilian
individuals. J Periodont Res 2007; 42: 23-30. © 2006 The Authors. Journal
compilation © 2006 Blackwell Munksgaard

Background and Objective: It has been proposed that genotypes reflective of
polymorphisms in cytokine genes can predispose individuals to disease by
enhancing inflammatory processes. The C/T polymorphism at position —889 of the
IL1A gene influences interleukin-lo expression, with the T allele inducing higher
expression. The aim of this study was to evaluate the association of the /L1A4
(—889) gene polymorphism in Brazilian individuals with different clinical forms of
periodontitis and severity of disease.

Material and Methods: DNA was obtained from oral swabs of 163 Brazilian
individuals and was amplified using the polymerase chain reaction (PCR). Prod-
ucts were submitted to digestion and were analyzed by electrophoresis to distin-
guish the C and T alleles.

Results: A significant difference in the genotype distribution was observed when
comparing the chronic periodontitis group with the control group, evaluating
only nonsmokers (chi-squared analysis = 9.91; p = 0.007), as well as when
smokers were included (chi-squared analysis = 6.36; p = 0.04). Moreover, we
observed a higher incidence of the T allele in the chronic periodontitis group
(37.8%) when compared with the control group (18.4%) in nonsmokers (p =
0.006, odds ratio = 2.69, confidence interval = 1.27-5.68) and also when smokers
were included (p = 0.03, odds ratio = 1.87, confidence interval = 0.98-3.56). No
statistical difference was observed when the aggressive periodontitis group was
compared with the control group. With regard to severity of disease, no statistical
difference was observed.

Conclusion: These data show an association of the IL7A4 (—-889) polymorphism
with chronic periodontitis in Brazilian individuals.

© 2006 The Authors.
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Inflammatory responses clearly play an
important role in the pathogenesis of
periodontal disease. While several im-
mune mediators influence the devel-
opment of inflammatory

responses, interleukin-1 is likely to be a
major cytokine involved in most
inflammatory responses. Interleukin-1
is an inflammatory cytokine that has

tissue been implicated in mediating acute and

chronic inflammatory diseases (1) and
is produced mainly by stimulated
monocytes, macrophages, keratino-
cytes, smooth muscle and endothelial
cells (2). Interleukin-1 represents the
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primary activator of early cytokines
and is responsible for the induction of
adhesion molecules on endothelial
cells, thereby facilitating the migration
of leucocytes from blood vessels into
the tissues. Furthermore, interleukin-1
triggers enzymes leading to the pro-
duction of prostaglandin E2 (PGE2)
and is a primary regulator of matrix
metalloproteinases and their inhibitors.
Importantly for periodontal disease,
interleukin-1 also is known to be one
of the most active stimulators of oste-
oclastic activity (3).

The interleukin-1 family consists of
three homologous proteins: interleu-
kin-loo and interleukin-1p, which are
pro-inflammatory proteins, and inter-
leukin-1ra, an antagonist protein.
These proteins are encoded by the
genes [LIA, ILIB and ILIRN,
respectively (4), which are clustered on
chromosome 2q13-21 and are poly-
morphic in several loci (5).

Single nucleotide polymorphisms
(SNPs) in the interleukin-1 locus, their
functional consequences and their
association with susceptibility to and
severity of various chronic inflamma-
tory diseases, have been described in
literature (6). It has been proposed that
a particular genotype of interleukin-1
could predispose individuals to disease
by enhancing inflammation processes
(7). The C/T single base variation was
described in the ILIA promoter
(—889), with the allele T (also called
allele 2) being associated with a four-
fold increase of interleukin-lo expres-
sion (8). Additionally, the IL1A (—889)
CC genotype has been associated with
a significantly lower transcriptional
activity of the gene and lower levels of
interleukin-loo in plasma compared
with the TT genotype (7).

Several studies have shown the
functional significance of the promoter
region in the /L1A4 gene for regulation
of expression (7,9). The greatest dif-
ferences in protein level were observed
in individuals with genotypes related to
the polymorphism 7L1A4 (-889), which
is located in the promoter region. The
increase in synthesis of interleukin-la
may be the result of a more active
promoter, because the polymorphism
creates a consensus site for at least one
novel transcription factor, Skn-1 (7).

Several studies have evaluated the
occurrence of LI gene polymorphisms
in individuals with periodontitis. The
control allele of the ILIA (—889)
polymorphism was observed more
frequently than the T allele in African—
Americans with aggressive perio-
dontitis (10). Additionally, the T allele
in Caucasian individuals with severe
chronic periodontitis tended to be
more frequent than in individuals with
mild chronic periodontitis (11). How-
ever, contradictory findings reported
no evidence for association between
the ILIA (-889) polymorphism and
chronic periodontitis or aggressive
periodontitis in Caucasians (12).

Considering that the frequency of
many alleles varies between ethnic
groups and geographically distinct
populations (13), and that studies
concerning ILIA gene polymorphism
has not yet been performed in Brazilian
individuals, the aim of the present
study was to describe the occurrence of
the IL14 (—889) gene polymorphism in
a sample of Brazilian individuals with
different clinical forms of periodontitis
and to evaluate the association of this
polymorphism with the severity of
disease.

Material and methods

Patients

The study employed a cross-sectional
design involving individuals from the
State of Minas Gerais in the southeast-
ern region of Brazil. A total of 163
patients receiving treatment at the
Dentistry School, Federal University of
Minas Gerais, were included in this
study. The patients were stratified into
three groups: subjects with aggressive
periodontitis (n = 55); subjects with
chronic periodontitis (n = 67); and
healthy volunteers, as the control group
(n = 41). All patients came from the
same geographical area, had a similar
socio-economic status, and displayed
no significant differences in the ratio of
men to women, or age, between the
groups. Patients in the aggressive
periodontitis group were 15-46-yr old
and exhibited highly destructive forms
of periodontitis with evidence of early
onset; in these patients, the amount of

microbial deposits did not justify the
severity of periodontal tissue destruc-
tion. Moreover, individuals with
localized aggressive  periodontitis,
characterized by periodontal damage
localized to permanent first molars and
incisors, and individuals with general-
ized aggressive periodontitis, charac-
terized by interproximal attachment
loss affecting at least three permanent
teeth other than the permanent first
molars and incisors, were included in
the aggressive periodontitis group.
Patients in the chronic periodontitis
group were 25-67-yr old, and exhibited
loss of clinical attachment and amount
of destruction consistent with the pres-
ence of local factors. Individuals with
more than three sites with a probing
depth of > 5 mm and lesions distri-
buted on more than two teeth in each
quadrant, were included in this group.
No case that produced doubt in classi-
fication was included in the study.
Diagnosis of disease was made
considering the patient’s medical and
dental histories, radiographic findings
and observation of clinical signs and
parameters, including probing depth,
assessment of clinical attachment loss,
observation of tooth mobility, bleed-
ing on probing and the presence of
plaque/calculus. A clinical diagnosis
of periodontitis was based on criteria
established in 1999 at the Interna-
tional Workshop for a Classification
of Periodontal Diseases and Condi-
tions (14). Measurements of probing
depth and clinical attachment loss
were assessed at six locations around
each tooth. The severity of disease
was characterized on the basis of the
mean of clinical attachment loss,
within each clinical form. Patients
exhibiting a clinical attachment loss
of 2 5 mm were considered to have
severe  periodontitis, and  those
exhibiting clinical attachment loss of
3-5 mm were considered to have
moderate periodontitis, as previously
determined (14). Control healthy
individuals included in the study were
20-70 yr of age and did not have, at
the time of sample collection, perio-
dontal disease, as determined by the
absence of clinical attachment loss
and no sites with a probing depth of
> 3 mm. Moreover, upon question-



naire and clinical evaluation, control
individuals did not have a history of
periodontal disease.

A questionnaire was applied to all
individuals enrolled in this study, in
order to obtain information regarding
dental history, family history of perio-
dontal disease, smoking habit and
general health concerns, as well as to
evaluate demographic characteristics
of individuals, such as education,
employment status, family monthly
income and type of residence. Exclu-
sion criteria were: use of orthodontic
appliances; chronic usage of anti-
inflammatory drugs; a history of
diabetes, hepatitis or human immuno-
deficiency virus infection; immuno-
suppressive chemotherapy; bleeding
disorders;  severely = compromised
immune function; and/or pregnancy or
lactation. Except for the presence of
periodontitis, the patients included in
this study were systemically healthy.
Because tobacco smoking is an
important risk factor for periodontitis,
we also analyzed our data taking the
habit of smoking into consideration.
‘Smokers’ were defined as current
smokers/former smokers (more than
10 cigarettes per day) and ‘nonsmokers’
included individuals who had never
smoked. Table | summarizes the pa-
tient data, as well as their classification
into different groups.

This study was approved by the
Universidade Federal de Minas Gerais’s
Ethics Committee (no. 003/03 and no.
132/00) and signed informed consent
was obtained from all participants.

Table 1. Characteristics of the study groups

Sample collection and DNA
extraction

Epithelial cells were obtained through
an oral swab performed with a sterile
plastic spatula. After gently scraping
the oral mucosa, the tip of the spatula
was immediately immersed in 2-ml
sterile microtubes containing 1500 pl
of Krebs buffer (7.25 gIL NaCl,
0.30 gIL KCl, 2% CacCl,, 2% H,0,
0.29 gIL. MgSOy, 5.95 gIL KH,PO,,
1.80 gIL C4H[,O4). DNA extraction
was performed as described by Boom
et al. (15) and modified as follows.
A pellet of epithelial cells was obtained
by centrifugation at 200 g for 5 min.
The supernatant was removed and
20 pl of silica (SiO,; Sigma, St Louis,
MO, USA) and 450 pl of lysis buffer
(6.0 m GuSCN, 65mm Tris-HCI,
pH 6.4, 25 mm EDTA and 1.5% Tri-
ton X-100) were added to the micro-
tubes. Samples were homogenized
using a Vortex and incubated for
30 min at 56°C. After this incubation,
samples were submitted to another
centrifugation and the supernatant was
discarded. The pellet obtained (with
DNA adsorbed on the silica) was wa-
shed twice with 450 pl of washing buf-
fer (6.0 M GuSCN, 65 mm Tris-HCI,
pH 6.4), twice with 450 pl of 70% eth-
anol, once with 450 ul of acetone and
dried at 56°C for 20 min. Finally,
100 pul of TE buffer (10 mm Tris-HCI,
pH 8.0, and 1 mm EDTA) was added
and incubated at 56°C for 12 h to re-
lease the DNA. After incubation, the
solution was homogenized, centrifuged

Clinical forms

Aggressive Chronic Healthy
periodontitis periodontitis control
Number of S5 67 41
individuals (n)
Age range (yr) 1546 25-67 20-77
Gender
Male (%) 20 (36.4) 21 (31.3) 17 (41.5)
Female (%) 35 (63.6) 46 (68.7) 24 (58 .5)
CAL (mm) 6.17 £ 1.57 5.68 £ 1.19 -
mean (£ standard deviation)
Smoking status
Nonsmokers (%) 36 (65.5) 37 (55.2) 38 (92.7)
Smokers (%) 19 (34.5) 30 (44.8) 3(7.3)

CAL, clinical attachment loss.
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and the supernatant containing DNA
was transferred to a new tube.

Polymerase chain reaction and
restriction endonuclease digestion

The ILIA (—889) polymorphism was
assessed after polymerase chain reac-
tion (PCR) amplification and diges-
tion. The sequences of PCR primers
were 5'-aagcttgttctaccacctgaactagge-3”
and 5’-ttacatatgagccttccatg-3” with an
expected PCR product size of 99 bp, as
described previously (6). PCR was
carried out in a total volume of 50 pl,
containing 10 pul of solution DNA,
Premix buffer (50 mm KCI, 10 mm
Tris-HCI, pH 8.4, 0.1% Triton X-100,
1.5 mm MgCl,, deoxynucleoside tri-
phosphates, Tag DNA polymerase)
and primers (20 pmol per reaction).
The amplification conditions consisted
of 94°C for 3 min, followed by 45
cycles of 94°C for 30 s, 56°C for 35 s
and 72°C for 30s. The run was ter-
minated by a final elongation at 72°C
for 5 min. The products were digested
with 5 U of Ncol at 37°C for 4 h and
formed 83- and 16-bp DNA products
for allele C and 99-bp DNA products
for allele T. The visualization was
performed following polyacrylamide
gel electrophoresis in a 10% gel.

Statistical analysis

Statistical analysis of data was per-
formed using the ymp statistical soft-
ware (SAS, Cary, NC, USA). The
chi-squared test was used to compare
the genotype distributions between
control and chronic periodontitis
groups, between control and aggressive
periodontitis groups, and between
chronic periodontitis and aggressive
periodontitis groups [3 X 2 contin-
gency table, degrees of freedom
(d.f.) = 2]. The C/T allele and T /T
genotype distribution between control
and chronic periodontitis groups,
between control and aggressive perio-
dontitis groups, and between chronic
periodontitis and aggressive perio-
dontitis groups were assessed in 2 X 2
contingency table (d.f. = 1), as well as
in regard to severity. Analysis of the
2 x 2 contingency table (d.f. = 1) was
performed using Fisher’s exact test.
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The study groups were tested for
Hardy—Weinberg equilibrium compar-
ing the expected with the observed
genotype frequencies. To exclude the
possible confounding effect of smo-
king, in a second analysis we excluded
smokers from all the different clinical
groups. A p-value of < 0.05 was con-
sidered significant.

Results

The IL1A (-889) polymorphism is
associated with chronic periodontal
disease in Brazilian individuals

The genotypic and allele distributions
of the IL1A4 (—889) polymorphism are
shown in Tables 2 and 3, respectively.
No difference was found between ob-
served and expected distributions of
genotypes for the control group and
therefore it was considered to be in
Hardy—Weinberg equilibrium. Evalua-
tion of the genotype and the allele
distributions was performed compar-
ing between individuals with the diff-
erent clinical forms of periodontal

disease and between each clinical form
and individuals without disease, con-
sidering or not the habit of smoking.
There was a significant difference in the
genotype distribution when comparing
the chronic periodontitis group with
the control group, considering only
nonsmokers (chi-squared analysis =
991, p=0.007), as well as when
smokers were included in the analysis
(chi-squared analysis = 6.36, p = 0.04)
(Table 2). No statistical difference was
observed when comparing the control
and aggressive periodontitis groups,
whether or not the habit of smoking
was considered. The data indicate that
the frequencies of CT and TT geno-
types may be related to chronic perio-
dontitis, with or without the habit of
smoking. With regard to allele distri-
bution, statistical difference was also
observed among groups (Table 3).
A higher incidence of the T allele in the
chronic periodontitis group (37.8%)
was observed when compared with the
control group (18.4%) in nonsmokers
(p = 0.006, odds ratio = 2.69, confid-
ence interval = 1.27-5.68), and also

Table 2. Distribution of the IL1A (-889) genotypes (CC, CT and TT) in the study groups

Healthy Aggressive Chronic
control* periodontitis periodontitis*
Nonsmokers
CC (%) 24 (63.2) 19 (52.8) 13 (35.1)
CT (%) 14 (36.8) 15(417) 20 (54.1)
TT (%) - 2 (5,5) 4 (10.8)
Nonsmokers + smokers
CC (%) 24 (58.5) 28 (50.9) 27 (40.3)
CT (%) 17 (41.5) 22 (40) 36 (53.7)
TT (%) - 509.1) 4 (6)

*Statistical difference (3 x 2 contingency table): nonsmokers: chi-square = 9.91, p = 0.007
(control vs. chronic periodontitis); nonsmokers + smokers: chi-square = 6.36, p = 0.04

(control vs. chronic periodontitis).

Table 3. Distribution of the IL1A (-889) alleles (C and T) in the study groups

Healthy Aggressive Chronic
control* periodontitis periodontitis*
Nonsmokers
C (%) 62 (81.6) 53 (73.6) 46 (62.2)
T (%) 14 (18.4) 19 (26.4) 28 (37.8)
Nonsmokers + smokers
C (%) 65 (79.3) 78 (70.9) 90 (67.2)
T (%) 17 (20.7) 32 (29.1) 44 (32.8)

*Statistical difference (2 X 2 contingency table): nonsmokers: p = 0.006, odds ratio = 2.69,
confidence interval = 1.27-5.68 (control vs. chronic periodontitis); nonsmokers + smokers:
p = 0.03, odds ratio = 1.87, confidence interval = 0.98-3.56 (control vs. chronic perio-

dontitis).

when smokers were included in the
analysis (p = 0.03, odds ratio = 1.87,
confidence interval = 0.98-3.56).
These data indicate that the individuals
carrying the T allele have an increased
risk of displaying chronic perio-
dontitis. There were no differences
between the aggressive periodontitis
group and any other of the groups
(Table 3). The analysis of the presence
of the interleukin-loe high-producer
allele in the population, as evaluated
by the frequency of T individuals,
was significantly different when com-
paring the control and chronic peri-
odontitis groups and analyzing only
nonsmokers (p = 0.01, odds ratio =
0.31, confidence interval = 0.12-0.81).
When smokers were included, it was
observed that the chronic periodontitis
group displayed a suggestive bias for
the presence of the T* genotype as
compared with the control group (p =
0.06, odds ratio = 2.09, confidence
interval = 0.94-4.61). These data are
shown in Fig. 1 and demonstrate the
association of the T™ genotype with
the chronic periodontitis group.

The IL1A (—889) polymorphism is not
associated with severity of
periodontal disease in Brazilian
individuals

When we evaluated the association of
genotypes with severity of periodontitis
by stratifying the groups according to
clinical attachment loss, no statistical
difference was observed between the
aggressive periodontitis and chronic
periodontitis groups (Table 4).Finally,
there were no statistical differences
when comparing genotype distribution
between severe and moderate disease
within each clinical form (Table 4).

Discussion

Periodontitis is an inflammatory dis-
case characterized by the loss of con-
nective tissue and alveolar bone.
Although the causative agent in perio-
dontitis is the pathogenic bacterial
plaque, the progression of disease de-
pends on the production of host medi-
ators in response to bacteria and/or
metabolic products (16). Several medi-
ators have been proposed to induce
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Fig. 1. Analysis of T and T  genotype segregation amongst individuals with different clinical forms of periodontitis. AP, aggressive
periodontitis; C, control; CP, chronic periodontitis. White boxes are representative of the negative T genotype and black boxes are repre-
sentative of the positive T genotype. Statistical analysis (2 X 2 contingency table): nonsmokers, p = 0.01, odds ratio = 0.32, confidence
interval = 0.12-0.82 (control vs. chronic periodontitis); nonsmokers + smokers, p = 0.05, odds ratio = 2.09, confidence interval = 0.95-4.61

(control vs. chronic periodontitis).

Table 4. Distribution of the IL1A (-889) genotypes (CC, CT and TT) in the study groups,

considering the severity of disease

Nonsmokers + smokers Nonsmokers
Aggressive Chronic Aggressive Chronic
periodontitis periodontitis periodontitis periodontitis
Severe
CC (%) 25(53.2) 19 (37.2) 16 (53.3) 9(33.3)
CT (%) 17 (36.2) 29 (56.9) 12 (40) 15 (55.6)
TT (%) 5(10.6) 3(5.9) 2 (6.7) 3(11.1)
Moderate
CC (%) 3 (37.5) 8 (50) 3 (50) 4 (40)
CT (%) 5(62.5) 7 (43.8) 3 (50) 5 (50)
TT (%) - 1(6.2) - 1 (10)

Measurements of clinical attachment loss were assessed at six locations around each tooth and
the mean clinical attachment loss for each individual was obtained considering the multiple
sites. Patients exhibiting a mean clinical attachment loss of > 5 mm were considered to have
severe periodontitis, and those exhibiting clinical attachment loss of 3—5 mm were considered
to have moderate periodontitis. No statistical difference was observed among the groups.

periodontal disease. Cytokines play a
central role in the immune response by
the production of ‘appropriate’ cytok-
ines, resulting in the development of
protective immunity, and by the pro-
duction of ‘inappropriate’ cytokines,
leading to tissue destruction and dis-
ease progression (17).

There are several lines of evidence
that implicate the pro-inflammatory
cytokine, interleukin-1, in the patho-
genesis of periodontal disease. Inter-
leukin-1 is produced in several types of
host cells found in the periodontal
environment in response to perio-
dontal pathogens (18) and has multiple

biological activities, including stimula-
tion of osteoclast recruitment and
activation (19). Recent findings indi-
cate that specifically blocking both
interleukin-1 and tumor necrosis fac-
tor-a  (TNF-a) significantly reduce
periodontal bone destruction (20).
Moreover, interleukin-loe and -f have
been found at elevated concentrations
in the gingival crevicular fluid of pa-
tients with periodontitis, although
these concentrations may vary widely
between different subjects (21).
Previous studies have revealed asso-
ciations between polymorphisms in
IL1 genes and periodontitis (6,22,23).

Recently, a genetic susceptibility test
(Periodontal Susceptibility Test; Inter-
leukin Genetics Inc., Waltham, MA,
USA) for severe chronic periodontitis
became commercially available based
on an assessment for the simultaneous
presence of specific polymorphisms,
namely allele 2 at ILIA4 (—-889) and
allele 2 at ILIB (+3954) (13). Indi-
viduals bearing a combination of these
genetic polymorphisms were referred
to, by Kornmam et al. (6), as being
genotype positive. This genotype-pos-
itive classification has been associated
with the detection of higher concen-
trations of interleukin-1 in both the
gingival tissues and the inflammatory
exudates originating from the marginal
periodontium (24). However, the pre-
valence of genotype-positive individu-
als in different ethnic groups, and their
correlation to clinical manifestations of
disease, has displayed contradictory
results (13).

Previous studies performed by our
group suggested that the polymorph-
ism in the locus +3954 of the ILIB
gene could be a risk factor for chronic
periodontitis in Brazilian individuals
(25). However, to our knowledge,
studies evaluating the polymorphism in
locus —889 of the ILIA gene in Bra-
zilian individuals with periodontitis
have not yet been performed. Thus, ana-
lysis of the ILIA gene polymorphism
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in a sample of the Brazilian indi-
viduals represents an important ad-
vance in the study of periodontal
disease in Brazil, particularly consid-
ering the importance of this cytokine in
inflammatory responses. In the present
study, organization of the sample of
Brazilian individuals into ethnic
groups was not performed as a result
of the strong miscegenation among
Brazilians. A recent publication, con-
cerning genetic analysis of Brazilian
individuals, does not recommended
grouping Brazilians into ethnic groups
based on color, race and geographical
origin (26). This study has shown that
Brazilian individuals, classified as
‘white’ or ‘black’, have significantly
overlapping genotypes, probably as a
result of miscegenation. In our study,
all the patients and controls were
selected from the same geographical
area and were at the same socio-eco-
nomic level, as evaluated for the
demographic characteristics of indi-
viduals, such as education, employ-
ment status, family monthly income
and type of residence. Moreover, the
individuals analyzed in our study, from
Minas Gerais State, are highly repre-
sentative of the Brazilian population,
as shown by Parra et al. (26).

In the present study, we evaluated
the polymorphism in the locus —889
(C/T) of the IL1A4 gene in a sample of
the Brazilian population, who were
suffering or not from periodontal dis-
ease, and found an association between
the occurrence of this polymorphism
and chronic periodontitis. It was ob-
served that the chronic periodontitis
group displayed higher frequencies of
T genotypes compared with the con-
trol group. This finding is in accord-
ance with Kornmam et al. (6), who
observed that the carriage rate of the T
allele in Caucasians by the severe
chronic periodontitis group tended to
be higher than for the mild group, de-
fined as individuals with probing
depths of no greater than 3 mm.
Studying the Greek population,
Sakellari et al. (27) also observed that
the T" genotype was more common in
the chronic periodontitis group than in
the control group, although this dif-
ference did not reach statistical signi-
ficance. However, Rogers ef al. (12)

reported no association of this /L1A4
-889 (C/T) polymorphism with
chronic periodontitis in Caucasians.

In our study, we observed that
the genetic association with chronic
periodontitis was more evident when
smokers were excluded from the study
group, confirming the importance of
this risk factor and suggesting that its
effect is strong, even in subjects who
are not genetically susceptible to the
disease. This data suggests that the
smoking-related risk may obscure
the polymorphism-related risk, as des-
cribed by Kornman ez al. (6). More-
over, a previous study reported a
reduced interleukin-la concentration
in the gingival crevicular fluid in
smokers (8). Possible explanations for
this observation included a general
reduction in inflammation in smokers,
reduced neutrophil numbers in gingival
crevicular fluid resulting in decreased
production of interleukin-la, or a di-
rect suppression of interleukin-lo pro-
duction as a result of smoking (21).

With regard to aggressive perio-
dontitis, no association with the /LIA
polymorphism was observed in our
study, regardless of smoking habit.
Our results are in accordance with
other studies that observed no signifi-
cant differences in the frequencies of
the alleles between aggressive perio-
dontitis and control in Caucasians,
African—Americans, Central American
individuals and a Thai ethnic group
(12,28-30).

We observed that the frequency of
the T allele in controls from the present
study was 41.5%, while the frequency
of the same allele reported in the lit-
erature was 45% in Caucasians (12),
57.1% in European Caucasians (31)
and 7.1% in Koreans (32). These data
show that the allelic distribution may
vary among ethnic groups and
emphasize the importance of investi-
gation of polymorphisms in different
populations.

When we evaluated the severity of
periodontal disease, stratifying the
groups according to mean clinical
attachment loss, no difference was
observed among the groups. To our
knowledge, no association between the
IL1A4 (—889) polymorphism alone with
severity of periodontitis has been

found. Previous investigations have
associated the severity of periodontitis
in nonsmoker Caucasians with the
carriage of a composite genotype that
included the presence of the polymor-
phic IL1A4 (—889) allele and the poly-
morphic ILIB (+3954) allele (6).
However, other studies have generated
conflicting results regarding the
importance of this positive genotype in
different populations (33). These find-
ings may reflect differences in the pre-
valence of this genotype in different
racial groups. It is clear therefore that
genetic tests, based upon these specific
genes, do not appear to be useful
markers applicable to all patients,

independently of the population
analyzed.

In the Brazilian population, we pre-
viously observed that the ILIB

(+3954) polymorphism is associated
with chronic periodontitis (25), and in
the present study we also verified an
association of the /L1A4 (—889) poly-
morphism with chronic periodontitis.
There is evidence that these two poly-
morphisms may be in linkage disequi-
librium (34) and that the TT genotype
of the ILIA (-889) polymorphism
influences interleukin-1p levels in
whole blood (9). The occurrence of
these two functional polymorphisms
results in an increased production of
interleukin-loe and interleukin-1p cy-
tokines, which plays an important role
in the up-regulation of a host response,
resulting in tissue destruction (18). It is
speculated that over-expression of
interleukin-loo and interleukin-1p in
response to organisms in subgingival
plaque may increase gingival inflam-
mation, gingival crevicular fluid flow
and subgingival species (35). The initi-
ation of an inflammatory process
through the induction of interleukin-1
results in stimulation of the production
of secondary mediators, which would
amplify the degree of inflammation
(18). Thus, the polymorphisms referent
to IL1A (-889) and ILIB (+3954)
genes would directly influence chronic
periodontal disease pathogenesis via an
effect on cytokine synthesis.

In our study, the subjects involved
were matched for gender and had the
same socio-economic status. Although
they were not matched for age, the age



ranges were extremely close: 1546 yr
(mean 29.8 yr) in the aggressive
periodontitis group; 25-67 yr (mean
46.4 yr) in the chronic periodontitis
group; and 20-70 yr (mean 30 yr) in
the control group. The age-dependent
nature of periodontal disease was re-
cently questioned in criteria established
in 1999 at the International Workshop
for a Classification of Periodontal
Discases and Conditions (14). Diffi-
culties in identifying a control group
have been reported as a result of the
continuous variability of periodontitis
and the different age of onset of disease
between individuals (33). Finally, in
many periodontal studies, age-matched
studies between patients and controls
have not been considered necessary
because the genetic patterns do not
change with age (36,37).

In conclusion, the present study
shows that the polymorphism in locus
—889 (C/T) of the IL1A gene could be a
risk factor for chronic periodontitis in
the Brazilian population. We believe
that the identification of genetic
markers for susceptibility to perio-
dontitis will permit the early identifi-
cation of individuals with high risk for
periodontitis and could eventually
help through individualized forms of
therapy.
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