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ABSTRACT

Actinobacillus actinomycetemcomitans (Aa) is considered amajor etiologic agent of aggressive periodontitis
but this species has also been associated with other forms of periodontal disease. Further, highly leukotoxic
strains are related to severity of disease. The purpose of this study wasto determine the prevalence of Aa and
the occurrence of the leukotoxin gene 530-bp deletion in patients with generalized aggressive periodontitis
(GAP) from a Brazilian population. Thirty periodontally healthy and 29 GAP subjects participated in the
study. Full-mouth periodontal examination including probing pocket depth (PPD), clinical attachment level
(CAL), supragingiva biofilm (SB) and bleeding on probing (BOP) was carried out at 6 sites/tooth for all
subjects. Whole saliva samples were collected for bacterial DNA isolation. The detection of Aa and the
presence of the 530-bp genetic del etion were determined directly in the samples by polimerase chain reaction.
Differenceson clinical and microbiological parameters between the two groups were sought using the Mann-
Whitney, Fisher’s exact and Chi-square tests. Associations between clinical and microbiological parameters
were tested using the Pearson correlation coefficient. Aa was detected significantly more often in GAP
patients (96.6%) than healthy subjects (76.7%) (x2=4.9; p < 0.05). The genetic deletion was observed in 16 of
the 28 (57.1%) GAP patients who were positive for Aa. However, none of the samples from individuals with
periodontal health presented thisdeletion (2= 19.15; p < 0.001). Strong correl ations between the presence of
thedeletion and PPD (r=0.312, p<0.05), CAL (r=0.409, p<0.01), SB (r=0.278, p<0.05) and BOP (r=0.406, p<0.01)
were found. A high frequency of Aa was observed in Brazilians with GAP and periodontal health. However,
the highly leukotoxic genotype was observed only in subjects with generalized aggressive disease.

Keywords: generalized aggressive periodontitis, PCR, Actinobacillus actinomycetemcomitans, saliva,
leukotoxin

INTRODUCTION

Actinobacillus actinomycetemcomitansisaGram-negative,
small and capnophilic anaerobe rod with a primary habitat in
the dental biofilm of humans. Several lines of evidence suggest
that this species play a significant role in the etiopathogenesis

of aggressive, aswell as severe forms of chronic periodontitis
(38,39,53). However, this organism may also be detected in a
significant percentage (17 to 41%) of periodontally healthy
individuals, and may constitute a persistent member of the
normal oral microbiota(11,16,34,52).
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Thisspecieshasagreat intra— specific diversity determined
by different serotypesand genotypes (17,23,25,26). For instance,
serotypes a and b are the most associated with aggressive
periodontal diseases (54). In contrast, serotype ¢ was the most
frequently detected typeinindividua swith chronic periodontitis
from the Chinese and Brazilian popul ations (31,43). Therefore,
different strain types may be related to various periodontal
clinical status in individuals from populations with different
ethnic backgrounds.

An important virulence factor of A. actinomycetemcomitans
is a potent leukotoxin that speciadly kills human leukocytes (6).
The toxin is encoded by a gene operon consisting of four genes
designated ItxC, ItxA, [txB and ItxD. TheltxA geneisessential for
cytolytic activity since deletion of arepeat domain commontoall
RTX toxin proteinsin this region renders the leukotoxin inactive
(19,28). Strainsthat demonstrate a530-bp deletion inthe promoter
region of theleukotoxin gene operon exhibit enhanced leukotoxin
production (9,25). Studies have shown an association between
highly leukotoxic strains of A. actinomycetemcomitans and sites
with destructive periodontal disease, particularly aggressive
periodontal diseases(12,24-26,43,55). Zambon et al., 1996 (55)
detected the 530-bp deletion in A. actinomycetemcomitans
isolates from 12 of 21 aggressive periodontitis patients but not
in isolates from 11 periodontally healthy and 5 chronic
periodontitis subjects. In addition to periodontal clinical status,
the frequency of A. actinomycetemcomitans strains presenting
the 530-bp deletion seems to vary greatly in individuals from
different populations (22-24,26,55). Haubek et al., 1997 (25)
found the genetic del etion in 44% of A. actinomycetemcomitans
strains from individuals of north and west Africa. In contrast,
none of the isolates from subjects in north Europe presented
the deletion (Haubek et al., 1995) (23).

It has recently been demonstrated that this putative
periodontal pathogen iscommonly recovered from saliva(4,50).
Although whole saliva has no distinctive microbiota of itsown
(7), it harbors as much as 108 bacteria/mL, and isareservaoir of
microorganisms regularly derived from supra and subgingival
denta biofilm, dorsum of the tongue, and other oral mucosal
surfaces (48). Some studies have suggested that the use of
whole saliva may be superior to pooled periodontal pocket
samples for the detection of certain periodontal pathogens,
particularly when employing a highly sensitive and specific
method such asthe polymerase chain reaction (PCR) technique
(3,32,35,36). Moreover, thisisarapid, noninvasive, inexpensive
and easy method of sampling (4,47).

Giventhat different ethnic populationswith clinically distinct
periodontal conditions seem to show varying frequency of A.
actinomycetemcomitans strain types, the purpose of this study
was to determine the prevalence of A. actinomycetemcomitans
and the occurrence of the leukotoxin gene 530-bp deletion in
patients with generalized aggressive periodontitis from a
Brazilian population.

128

MATERIALSAND METHODS

Subject population

Twenty-nine patients with generalized aggressive
periodontitis (GAP) were recruited from the pool of patients at
the Dental School of the Federal University of Rio de Janeiro,
Brazil. In addition, thirty age-matched periodontally healthy
control subjectswho visited the Dental School for regular check-
ups volunteered for the study. In order to participate, informed
consent was obtained from all individuals. The protocol for the
study was approved by the review Committee for Human
Subjects of the Clementino Fraga Filho University Hospital.
Healthy controls were over 21 years of age and showed no
siteswith probing pocket depth (PPD) >3 mm, clinical attachment
level (CAL) >4 mm, and bleeding on probing (BOP) >5%. The
GAP group was defined according to clinical and radiographic
classification criteria of the International Classification
Workshop of 1999; i.e. < 30 years of age, pronounced episodic
destruction of attachment and alveolar bone, and generalized
interproximal attachment loss affecting at | east three permanent
teeth other than first molarsand incisors (2,29). Regarding race,
the patientswere defined (by self-reporting) as White, African-
Brazilian and others. Exclusion criteria included: < 15 teeth,
pregnancy, use of antibiotics within 6 months prior to the entry
into the study, smoking, diabetes and other systemic conditions
that could affect the periodontal status.

Clinical measurements

Clinical measurementswere performed at 6 sites per tooth at
all teeth excluding third molars. They included PPD and CAL
(mm) measured with aconventional North Carolinaperiodontal
probe (HU-Friedy, Chicago, IL, USA), and presence or absence
of supragingival biobilm accumulation (SB) and bleeding on
probing (BOP). All clinical measurements were performed by
onecalibrated examiner.

A. actinomycetemcomitansdetection by PCR

DNA isolation from mouthwash sampleswas carried out as
described by Laine et al. (27). Briefly, the patients were not
allowedto cleantheir teeth or to eat 30 minutes before sampling.
They rinsed out their mouths twice with 10 mL of 0.9% sterile
saline for 60 seconds. Mouthwash samples were centrifuged
at 300 x g for 10 minutes. The pellet was washed twicein 0.9%
saline, re-suspended in 100 uL of 50 mM NaOH, and boiled for
10 minutes. Sampleswere neutralized with 14 uL of 1M Tris(pH
7.5) and centrifuged at 14.000 x g for 3 minutes. Supernatants
were collected and stored at 4°C until PCR amplification was
performed.

Synthetic oligonucleotides (Invitrogen Brazil, Sdo Paulo,
SP) targeting the leukotoxin gene ItxA of the Itx operon were
used to detect A. actinomycetemcomitans by PCR. The strain
A. actinomycetemcomitans ATCC 29523 was used as positive



control. The primers for ItxA used in this study were designed
by Tonjum and Haas, 1993 (46). The sequences of the forward
and reverse primerswere TT-15(5'-TCG CGAATCAGC TCG
CCG-3)andTT-16(5'-GCTTTG CAAGCT CCT CACC-3),
respectively. Samples were amplified in a 50 pL reaction
mixture, containing 10 ng of template DNA, 10mM Tris-HCI, 50
mM KCI, 2mM MgCl, (Biotoolsdo Brasil Ltda., Rio de Janeiro,
Brazil), 200 uM of each deoxynucleosi detriphosphate (Biotool s),
0.5 uM solution of each primer, and 0.5 U of Taq polymerase
(Biotoals). PCR program was performed in a thermocycler
(Primus 25/96, MWG — Biotech, Ebersberg, Germany), with a
few modifications from the program described by Tan et al.,
2001 (41). Itincluded aniinitial denaturation cycle of 94°Cfor 3
min, followed by 35 cycles of denaturation at 94°C for 1 min,
annealing at 60°C for 1 minand extension at 72°C for 1 min. The
final extension was carried out at 72°C for 10 min. The PCR
products were analyzed by electrophoresis on a 1.5% agarose
gel. Thegel wastreated with ethidium bromide (0.5 pg/mL) and
visualized on an ultraviolet transilluminator. The presence of A.
actinomycetemcomitans was determined by a distinct band of
285 bpinsize. A pair of ubiquitous bacteria primers (5'-AGA
GTTTGATCCTGGCTCAG-3 and5-ACGGCTACCTTG
TTA CGA CTT- 3') (Biotools), designed by Williset al., 1999
(51), which match almost all bacterial 16s RNA genes at the
same position but not 18s RNA genes from eukaryotic cells,
was used to indicate the presence of bacterial DNA in the
clinical samples, particularly the ones that were A.
actinomycetemcomitans-negative. For the reaction using
universal 16SrDNA primers, PCR amplification wasperformed
inathermocycler (Primus25/96, MWG —Biotech), and included
a25 L reaction mixturecontaining 0.2 uM of forward and reverse
universal primers, 2.5 uL of 10X PCR buffer (Biotools), 2 mM
MgCl,, 1.25 U of Tth DNA Polymerase (Biotools), 200 uM of
each deoxynucleosidetriphosphate (Biotools). The PCR
temperature profileincluded aninitial denaturation step at 97°C
for 1 min, followed by 30 cycles of a denaturation step at 97°C
for 45 s, aprimer annealing step at 55°C for 45 s, an extension
step at 72°C for 1 min and afina step of 72°C for 4 min. The
presence of bacterial DNA was determined by an amplicon of
1505 bpinsizevisualized on a1.5% agarose gel.

Deter mination of theleukotoxin genepromoter (Itx) type

In the A. actinomycetemcomitans-positive samples, PCR
was carried out for determining the Itx promoter type. The set
of primersA (5 —TCCATATTAAATCTCCTTGT-3')andB (5’ -
AACCTGATAACAGTATT-3) (Invitrogen Brazil) designed by
Zambon et al., 1996 (55) were selected. Briefly, 100 ng of genomic
DNA was mixed with 100 ng of each oligonucleotide primer, in
the appropriate buffer. Samples were amplified in a 50 puL
reaction mixture, containing 15 ng of template DNA, 10 mM
Tris-HCI, 50 mM KCI, 2mM MgCl, (Biotools), 200 uM of each
deoxynucleotidetriphosphate (Biotools), 50 pmoal of each primer,
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and 1.5 U of Taq polymerase (Biotools). Aninitial denaturation
cycle(95°C for 5min) wasfollowed by 25 cyclesof 30 sat 95°C,
30sat 55°C, and 30 sat 72°C. Thiswasfollowed by afinal cycle
of 30 sat 95°C, 30 sat 55°C, and 9 min at 72°C. These primers
amplify a492 bp product from highly toxic strainsand a1022 bp
product from non leukotoxic strains. The amplicons were
analyzed by electrophoresison al.5% agarose gel. Thegel was
stained with ethidium bromide (0.5 ug/mL) and visualized onan
UV transilluminator.

Satistical analysis

Full mouth clinical measurements were computed for each
subject and then averaged across subjects within the groups.
The frequency of detection of A. actinomycetemcomitans and
the 530-bp del etion was determined for each group. Differences
on clinical and microbiological parameters between the two
groups were sought using the Mann-Whitney, Chi-square and
Fisher’s exact tests. Analysis of covariance (General Linear
Model - GLM) was performed to investigate the possible effects
of gender and race (covariates) in the differences of clinical
parameters between groups. A ssociations between clinical and
microbiological parameters were tested using the Pearson
correlation coefficient. Any difference of p <0.05wasconsidered
statistically significant.

RESULTS

The periodontal clinical parametersof thetwo subject groups
are shown in Table 1. No significant differences between the
groups were observed regarding age (p = 0.698) and race (p =
0.080); however asignificantly greater percentage of maleswas
observed in the healthy group (p = 0.006). Subjects with GAP
presented significantly higher mean PPD (p < 0.001) and CAL
(p<0.001), aswell asmean number of missing teeth (p <0.01),%
of siteswith SB (p <0.001), BOP (p < 0.001), deep pockets and
severe attachment loss (p < 0.001) than periodontally healthy
individuals. Due to significant differences in gender between
the groups, and the association of race with aggressive
periodontal diseases, these variables were used as covariates
intheanalysisof covariance (GLM test). Even after controlling
for these factors, the differences between the groups were
statistically significant for al clinical measurements (p < 0.001).

The microbiological data is depicted in Table 2. A.
actinomycetemcomitans was detected in 86.4% of the subjects
from this sample population. A significant higher preval ence of
this specieswas observed in the GAP patients (96.6%) compared
to periodontally healthy controls(76.7%) (x*=4.97; p=0.026).
Out of the 51 subjects who were positive for A.
actinomycetemcomitans, 54.9% presented the 530-bp leukotoxin
deletion. Further, the leukotoxin deletion was observed in 16 of
the 28 (57.1%) GAP patients. However, none of the 23 A.
actinomycetemcomitans-positive individualsin the periodontal
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Table 1. Full mouth clinical parameters (mean = SEM) of periodontally
healthy and generalized aggressive periodontitis (GAP) subjects selected
fromaBrazilian popul ation.

Periodontally
Healthy GAP p
(N=30) (N=29)
Age* 302+69" 269+84" =0698
Gender (%) '
maes/females 63/37 28/72 =0.006
Race (%) *
African Brazilians 7 24
Whites *B 76 =0.080
Others 0 0
Number of missing teeth* | 15217 33128 <0.01
Mean Probing Pocket
Depth (mm)* 18+005 37+02 <0001
Mean Clinica
Attachment Level (mm)* | 19+004 41402 <0001
% siteswith:
Bleeding on probing* | 9+15  566+53 <0001
Supragingival biofilm®* ! 239+25 475+46 <0001
Pocket depth <4 mm* | 985+03 551+53 <0001
Pocket depth 4-6 mm* | 15+02 267+26 <0001
Pocket depth >6 mm* | 0 182+35 <0001
Attachment level <4mm*!  981+05 4395 <0.001
Attachment level 4-6 mm*!  1.9+0.3 331+29 <0.001
Attachment level >6 mm= ! 0 23+38 <0001

* Refersto Mann-Whitney test; T Chi-square test; * Fisher’'s exact test; ”Analysis
of covariance (GLM test) using gender and race as covariates, T Standard deviation
(SD).

health group presented this deletion (y?= 19.2; p < 0.001).
Bivariate correlation analysis demonstrated a modest positive
associ ation between the presence of A. actinomycetemcomitans
and CAL (r = 0.287, p = 0.028) (Table 3). However, stronger
correlations between the presence of the genetic deletion and
periodontal clinical parameterssuchasPPD (r=0.312, p=0.016),

CAL (r=0.409,p=0.001), SB (r=0.278,p=0.033) and
BOP(r=0.406, p=0.009) werefound (Table 3).

DISCUSSION

According to the criteria for defining pathogens
of destructive periodontal diseases, one of the
strongest associations between a periodontal
pathogen and aggressive forms of periodontitis is
provided by A. actinomycetemcomitans (21). Despite
of that, this species has al so been frequently detected
in sites and/or subjects with periodontal health and
other forms of periodontitis (39). Thus, only the
presence of apathogen does not seem to be sufficient
to cause disease. In fact, other factors necessary for
disease progression should be considered such as
the levels of the pathogen, the predominance of a
virulent clonal type, the levels of beneficial species,
as well as environmental and genetic features
associated with a susceptible host (40). In the present
study, we evaluated the prevalence of A.
actinomycetemcomitans and the distribution of the
genetic deletion in the leukotoxin promoter region
associated with a more virulent clonal type in
individuals with aggressive periodontitis from a
subset of the Brazilian population. Among the 29
individuals with aggressive periodontitis examined,
28 were colonized by A. actinomycetemcomitans.
Similar resultswerereported by studiesintheBrazilian
population, particularly in patients with aggressive
periodontitis (13,14,43-45), aswell asin individuals
from other geographic locations (18,37,39,52,53).
These data strengthen the etiologic role of A.
actinomycetemcomitans in aggressive forms of

periodontitis. Neverthel ess, avery high frequency of thisspecies
was also observed in individuals with periodontal health
(76.7%). Other studies have demonstrated aprevalencevarying
from 25% to over 60% of thisspeciesinindividualsor siteswith
no periodontal destruction (1,5,11,18,20,30,44). Differencesin
virulence may be one explanation for the high detection of A.

Table 2. Prevalence of A. actinomycetemcomitans and the 530 bp leukotoxin deletion in periodontally healthy and generalized
aggressive periodontitis (GAP) subjects selected from a Brazilian popul ation.

Periodontally Healthy GAP Total
(N=30) (N=29) (N=59)
A. actinomycetemcomitans * 23/30(76.7%) 28/29 (96.6%0) 51/59(86.4%)
530 bp leukotoxin deletion 0/23(0) 16/28(57.1%) 28/51 (54.9%)

* Significant difference was observed between the groups ()*= 4.97; p = 0.026);
T Significant difference was observed between the groups (2= 19.15; p < 0.001).
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Table 3. Correlations between the prevalence of A. actinomycetemcomitans
and the 530-bp leukotoxin deletion and clinical periodontal parametersin

subjects selected from a Brazilian popul ation.
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exogenous pathogen. Thus, epidemiological studies
of thismicroorganism from periodontally healthy and
diseased individuals in relevant populations are

A. actinomycetemcomitans

530-bp leukaotoxin

needed to answer these questions. In the current
study, the subjectswere classified (by self-reporting)

deletion asWhite, African-Brazilian and others. Datafrom the
Probing Pocket . . Census 2003 reported by the Brazilian Ingtitute of
Depth (mm) 0.249(0.057) ™ 0312(0.016) T Geography and Statistics demonstrated a prevalence
Clinical Attachment . . of 58.1% of Whites, 10.9% African-Brazilians, 30.8%
Level (mm) 0.287(0.028) T 0.409(0.00) 1 mulattos and 0.2% I ndiansin the urban popul ation of
% sites with: the city of Rio de Janeiro (8). However, no reliable
Bleeding on probing *0.175(0.184) s * 0406 (0.001) t criteriato definethese groups are available due to the
Supragingival biofilm  * 0.190(0.149) S *0.278(0.033) t high racial miscegenation in this population. We

observed a high prevalence of Whites (>80%) in this

*r = Pearson’s correlation coefficient; NS = not significant; T p value.

actinomycetemcomitans in periodontally diseased subjects as
well asin healthy carriers. Infact, our datashowed that of the 28
A. actinomycetemcomitans-positiveindividualswith GAP, 57.1%
presented the leukotoxin 530-bp deletion. In contrast, none of
the individuals with periodontal health showed this genetic
deletion. Haraszthy et al. (22) examined avery large number of
isolates from patients with different forms of periodontitis and
observed that the highly leukotoxic type strains were detected
only in patients with aggressive disease. Likewise, aparticularly
strong correlation between aggressive periodontitis and the
highly leukotoxic A. actinomycetemcomitans strains was
reported for a group of Brazilians with various forms of
periodontal disease (13,14). Other authors have also
demonstrated thiscorrelation (9,24,25,55). Aninteresting finding
reported by Bueno et al. (10) was that subjects harboring the
leukotoxic strain were 22.5 times more likely to convert from
periodontal health to localized aggressive periodontitis than
subjectswho had variants containing the full- length leukotoxin
promoter region. These data indicate that high levels of
leukotoxin could be directly involved in the periodontal
destruction. Conversely to these data, only 16% of the isolates
from Brazilians with LJP presented the 530-bp deletion in the
study by Tinoco et al. (43). Moreover, some investigations
have reported no relationship between leukotoxic type strains
and severe periodontitis in Asian subjects (12,31,41).
Conceivably, the occurrence of the virulent clonal type of A.
actinomycetemcomitans may be restricted to a specific race or
ethnic group, as pointed out by Haubek et al. (25). These authors
found that the leukotoxic strain type and aggressive periodontitis
wererelated mainly toindividual swith agenetic backgroundin
an African population. Inaddition, it is possiblethat this species
may cause two different types of aggressive periodontitis: one
type, found worldwide, in which a diversity of clones may act
as an opportunistic pathogen, and another type, in which the
leukotoxic type of A. actinomycetemcomitans acts as an

sample population but this classification may have

been subjective. A higher proportion of African-

Brazilians was found in the GAP group compared to
healthy controls. Despite that, the clinical and microbiological
findingswere similar when the datawas controlled for thisfactor
(data not shown).

Regarding the methodology employed, the mouthwash
samples were very efficient for detection of A.
actinomycetemcomitans, as confirmed by other authors
(15,33,42,47). Actudly, using of salivainstead of plague samples
may have accounted for the high prevalence of this species,
including in periodontally healthy patients. For instance, in other
microbiological studiesby our group using plaque samplesfrom
individual subgingival sites, we observed a much lower
prevalence of A. actinomycetemcomitans (40%) in Brazilians
with periodontal health (data not shown). Other aspect that
should be considered is the fact that if a subject harbored the
two clonal types of A. actinomycetemcomitansin different sites
in the oral cavity, those strains would be probably detected in
saliva but could be missed when using individual plaque
samples. The primers used to detect A. actinomycetemcomitans
were carefully selected, according Tonjum and Haas (46). These
primers, based on theleukotoxinstructural geneof thispathogen,
were elaborated to be very specific, showing clearly a high
capability to distinguish this species from the closely related
Haemophilus aphrophilus as well as species harboring RTX
(repeatsin toxin) family-related cytotoxins.

Many timestheclinicianisnot able of distinguishing asevere
chronic periodontitis from an aggressive periodontitis based
on clinical and radiographic parameters. The main relevance of
this type of study is to provide an additional microbiological
tool for amore precise diagnosis, since we are talking about an
infectious disease, and therefore a less empiric periodontal
treatment. For instance, we have found a very high prevalence
of A. actinomycetemcomitans in patients with chronic
periodontitisfrom this population. Nevertheless, no correlation
between highly leukotoxic A. actinomycetemcomitans and
chronic disease was observed (data not shown). One could
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then speculate that individuals with extensive periodontal
destruction harboring highly leukotoxic strains are more likely
to present an aggressive disease. Further, it is possible that
those patientswould require amoreintense periodontal therapy,
including mechanical procedures associated with local and/or
systemic antimicrobial agents (49).

In summary, the dataof the present investigation demonstrated
avery high prevalence of A. actinomycetemcomitansin asubset
of the Brazilian population. However, thehighly leukotoxic clonal
type predominated in patients with generalized aggressive
periodontitis, suggesting an association between this genotype
and destructive periodontal disease.
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RESUMO

Andlise de genes da leucotoxina de Actinobacillus
actinomycetemcomitans em brasileir os com
periodontite agressiva

Actinobacillus actinomycetemcomitans (Aa) tem sido
associado com diferentes formas de doencas periodontais, mas
tal espécieéconsideradao principal agente etiol 6gico dadoenca
periodontal agressiva. Algumas cepas de Aa apresentam uma
delecéo de 530 pb na regido promotora do operon do gene da
leucotoxina, produzindo assim maiores quantidades de
leucotoxina. Tal fato podeter umimportante papel napatogénese
das doencas periodontais. A proposta do presente estudo foi
determinar apreval énciado Aa eaocorrénciadadelegdo genética
da leucotoxina em pacientes com periodontite agressiva
generalizada (PAG) de uma amostra da populacdo brasileira.
Trinta individuos com salide periodontal e 29 pacientes com
PAG participaram do estudo. Profundidade de bolsa a
sondagem (PBS), nivel clinico deinser¢éo (NCI), presenca de
placa supragengival (PL) e sangramento a sondagem (SAS)
foram avaliados em 6 sitios/dente de todos os pacientes.
Amostras de saliva foram coletadas para isolamento do DNA
bacteriano. A deteccéo do Aa eaocorrénciadadel ecdo genética
foram realizadas através da técnica de PCR diretamente nas
amostras. Diferencgas nos parametros clinicos e microbiol dgicos
entre os grupos foram avaliadas através dos testes de Mann-
Whitney, Fisher e Qui-quadrado. Associaces entre 0os
parametros clinicos e microbiol dgicos foram testadas através
do teste de Pearson. Aa foi detectado com maior frequénciaem
pacientes com PAG (96,6%) do que pacientes saudaveis (76,7%)
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(x?=4,9; p<0,05). A delecéo genéticafoi observadaem 16 dos
28 (57,1%) pacientes com PAG que foram positivos para Aa.
Porém, nenhuma das amostras de individuos com salde
periodontal apresentaram a delecéo (x2= 19,15; p < 0,001).
CorrelacBes significantes entre a presenca da delecéo e os
parémetrosclinicosPBS(r=0,312, p<0,05), NCl (r=0,406, p<0,01),
PL (r=0,278, p<0,05) e SAS(r=0,409, p<0,01) foram observadas.
Uma dta prevaléncia de Aa foi observada em brasileiros com
PAG e salde periodontal, entretanto o gendtipo altamente
leucotdxico foi detectado somente em pacientes com doenca
agressiva.

Palavras-chave: periodontite agressiva generalizada, PCR,
Actinobacillus actinomycetemcomitans, saliva, leukotoxina
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