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AQUINO DR. Ocorréncia de patégenos periodontais na cavidade bucal humana:
relacdo com status periodontal, idade e tabagismo [Tese de doutorado]. Taubaté:
Universidade de Taubaté, Faculdade de Odontologia, 2009. 77p.

RESUMO

Hipotese do estudo: Esse estudo hipotetizou que o fator idade e a condigcéao
periodontal pessoal e/ou materna favorecem a ocorréncia de patdgenos
periodontais, enquanto o tabagismo nao a influencia. Objetivo: Avaliar a relacéo do
fator idade, status periodontal e tabagismo sobre a presenca de A.
actinomycetemcomitans, P. gingivalis, P. intermedia, T. forsythia e C. rectus. E, o
impacto do status periodontal materno sobre a ocorréncia destas mesmas espécies
em recém-nascidos. Metodologia: Para responder a questao relativa a idade, na
primeira fase do estudo, independente da condicao periodontal foram incluidos 330
individuos alocados em seis faixas etarias: recém-nascidos, criancas de 2,5 a 5
anos, criancas de 6 a 12 anos, adolescentes de 13 a 18 anos, adultos de 19 a 44
anos e adultos acima de 55 anos. Na segunda fase do estudo, na qual os fatores
status periodontal e tabagismo foram considerados, selecionaram-se mais 76 pares
maes/recém-nascidos (33 filhos de maes com periodontite e 43 de maes sem
periodontite), adicionando-se ainda 112 criancas periodontalmente saudaveis, 109
criangas com gengivite, 40 adultos periodontalmente saudavel (21 fumantes e 19
nao fumantes) e 111 individuos com periodontite (53 fumantes e 58 nao fumantes).
Os parametros clinicos periodontais avaliados foram profundidade de sondagem e
nivel clinico de insercéo (adolescentes e adultos), e, indice de placa e sangramento
gengival (adultos, adolescentes e criancas). Amostras subgengivais foram coletadas
dos participantes dentados enquanto amostras nao dentarias foram coletadas de
todos os grupos e todas processadas por PCR. Resultados: Considerando-se todos
os grupos C. rectus foi a bactéria mais freqliente chegando a atingir prevaléncias de
98%. A ocorréncia de P. gingivalis, P.intermedia, A. actinomycetemcomitans e T.
forsythia foi mais elevada dentre os recém-nascidos filhos de maes com periodontite.
Criangcas com gengivite alocaram mais P. gingivalis no sulco (99,1%) e mucosa
(97,2%) do que criangas periodontalmente saudaveis (67,5% e 64,8%,
respectivamente). A andlise intra-grupo de adultos periodontalmente saudaveis ou
doentes nao revelou diferencas estatisticamente significativas em relacdo a
presenca bacteriana comparando-se fumantes e nao fumantes. Conclusoes: A
colonizagao bucal por patdogenos periodontais ocorre precocemente e se altera ao
longo da vida, sendo muitas vezes direcionada pela presenca dos elementos
dentarios que no presente estudo influenciou sobretudo a ocorréncia de P. gingivalis,
P. intermedia e T. forsythia. Outra observacado importante foi a de que a condigcao
periodontal materna influenciou a colonizacdo por patégenos periodontais em
recém-nascidos. Similarmente, o status periodontal infantil acarretou aumento nas
frequéncias bacterianas. Finalmente, o tabagismo ndo alterou os perfis
microbiolégicos observados.

Palavras-chave: Bactéria, PCR, Gengivite, Periodontite, Grupos Etérios,
Tabagismo.



AQUINO DR. Occurrence of periodontal pathogens in the human oral cavity:
association with periodontal status, age and tobacco use [Tese de doutorado].
Taubaté: Universidade de Taubaté, Faculdade de Odontologia, 2009. 77p.

ABSTRACT

Study hypothesis: The current study hypothesized that age and personal and/or
maternal periodontal status favor the occurrence of periodontal pathogens, whereas
tobacco use does not. Aim: To evaluate the relation between age, periodontal status
and smoking and the presence of A. actinomycetemcomitans, P. gingivalis, P.
intermedia, T. forsythia and C. rectus. Also, the impact of the mother's periodontal
status on the occurrence of the same species in newborns. Methodology: In order to
elucidate what’s the age contribution, in the first stage of the study, regardless of
periodontal status, 330 individuals were allocated in six age groups: newborns,
children from 2.5 to 5 years, children from 6 to 12 years, adolescents from 13 to 18
years, adults from 19 to 44 years and adults over 55 years. In the second stage of
the study, in which periodontal status and smoking were considered, another 76
mother/newborn pairs were chosen (33 sons of periodontitis mothers and 43 of no
periodontitis mothers), another 112 periodontally healthy children, 109 gingivitis
children, 40 periodontally healthy adults (21 smokers and 19 non-smokers) and 111
periodontitis subjects (53 smokers and 58 non-smokers) were added. The
periodontal clinical parameters evaluated were probing depth and clinical attachment
level (adolescents and adults), and, plaque index and gingival bleeding index (adults,
adolescents and children). Subgingival samples were collected from dentate
participants whereas non dental samples were collected from each group and were
PCR-processed. Results: C. rectus was the most frequent bacterium for all groups,
reaching 98% prevalence. The occurrence of P. gingivalis, P. intermedia, A.
actinomycetemcomitans and T. forsythia was higher among newborns that are sons
of mothers with periodontitis. Children with gingivitis allocated more P. gingivalis in
the sulcus (99.1%) and mucosa (97.2%) than periodontally healthy children (67.5%
and 64.8%, respectively). The intra-group analysis of periodontally healthy or
diseased adults did not reveal statistically significant differences, when smokers and
non-smokers were compared. Conclusions: Oral colonization by periodontal
pathogens happens early in life and alters overtime, being many times guided tooth
presence that, in the current study, influenced, above all, the occurrence of P.
gingivalis, P. intermedia and T. forsythia. Another relevant finding was that the
maternal periodontal status did influence the occurrence of periodontal pathogens in
newborns. Similarly, the childhood periodontal status allowed increased bacterial
frequencies. Finally, tobacco use did not alter the observed microbiological profiles.

Keywords: Age Groups, Gingivitis, Periodontitis, Bacteria, Polymerase Chain
Reaction, Smoking.
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1 INTRODUCAO

A doenca periodontal (DP) € uma doenca de etiologia multifatorial, de origem
infecciosa, deste modo iniciada pelo acumulo de biofilme dentario, que acomete os
tecidos de protecao e sustentacdo dos dentes. Conforme revisado por Nunn (2003),
sua manifestacdo, gravidade e progressdao sao determinadas por diversos fatores,
tais como: condigdes sociais, fatores sistémicos, genéticos e demais fatores de risco
atuantes (Nunn, 2003), além é claro da prépria composicao microbiana do biofilme.
Assim, pode-se ter nocdo da complexidade da periodontia que tem buscado né&o
apenas descrever cada um desses fatores como também avaliar suas possiveis
associacoes.

Considerando-se a aceitacdo do biofilme dentario como agente etioldgico
primario das formas classicas de gengivite e periodontite poder-se-ia supor que o
conhecimento a seu respeito se encontrasse em um estdgio mais avancado.
Todavia, muitas questdes relacionadas a microbiota periodontal e sua interacdo com
o sistema imune do hospedeiro precisam ser elucidadas. E, interessantemente, por
mais que se busque analisar e entender a resposta imuno-inflamatéria em um
namero elevado de casos atuar sobre ou modificar o biofiime representa uma
medida de saude eficaz justamente por ser uma interferéncia no seu agente
desencadeador. Adicionalmente, contribuir com o conhecimento sobre o
componente microbiano bucal transcende as questées odontolégicas pelo fato de
paralelamente favorecer a saude sistémica e adentrar questdes mais abrangentes
como a percepcao de saude e qualidade de vida das pessoas.

Estimulados por esse interessante contexto, a presente tese se alicergou em
dois grandes estudos. No primeiro deles objetivamos esclarecer os momentos mais

propicios para a colonizagdo bacteriana intra-bucal que cada individuo pode
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encontrar ao longo de sua vida. Essa proposta surgiu, sobretudo, da caréncia de
dados e divergéncias encontradas na literatura, como abordaremos a seguir.

Cerca de 600 espécies bacterianas podem ser detectadas em amostras de
cavidade bucal humana. Normalmente, 30 a 40 géneros bacterianos podem ser
isoladas de uma unica amostra subgengival (Paster et al., 2002; Socransky,
Haffajee, 2002; Kazor et al., 2003). Logo ap6s o nascimento, as primeiras bactérias
que colonizam a cavidade bucal do bebé derivam do trato geniturinario, pele ou
cavidade bucal materna. Na auséncia de dentes, os primeiros colonizadores tem que
apresentar fatores de aderéncia bem desenvolvidos (Long & Swenson 1976).
Embora as crianca apresentem uma microbiota predominantemente Gram-positiva
(Kénbénem et al, 1992), os anaerdbios também podem ser isolados.

Kimura et al. (2002), avaliaram a prevaléncia de 10 patégenos periodontais
em 144 criancas de 2 a 13 anos de idade (12 criancas de cada idade). Apds
processamento por PCR, foi observada prevaléncia de A. actinomycetemcomitans,
C. rectus, E. corrodens, C. ochracea e C. sputigena em torno de 50% em todas as
idades avaliadas, demonstrando uma colonizacdo precoce de alguns
periodontopatégenos em criangcas. Porém, P. gingivalis e T. denticola nao foram
detectadas em nenhuma crianga avaliada. Sakai et al. (2007), avaliaram a
prevaléncia de 4 patdégenos periodontais (A. actinomycetemcomitans, P. gingivalis,
P. nigrescens e T. denticola) na saliva de criancas com denticdo mista em dois
tempos diferentes com intervalo de um ano. Foram observadas prevaléncias de 4,7
e 1,7% para A. actinomycetemcomitans, 6,3 e 8,3% para P. gingivalis, 23,4 e 48,3
para P. nigrescens e 71,9 e 50% para T. denticola nos anos de 2003 e 2004
respectivamente. Diante dos resultados encontrados, os autores destacaram a

elevada prevaléncia dos patégenos periodontais pesquisados em criancas com
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condigdes de saude dos tecidos periodontais. Kulekci et al. (2008) avaliaram a
prevaléncia de A. actinomycetemcomitans, P. gingivalis, T. forsythia, P. intermedia,
P. nigrescens e T. denticola em amostras de saliva estimulada de 41 criangas
clinicamente saudaveis. P. nigrescens foi o patdgeno periodontal mais prevalente
(80%), seguido por T. denticola (32%), A. actinomycetemcomitans (24%) e P.
gingivalis (12%). Ja P. intermedia e T. forsythia ndo foram detectadas em nenhum
individuo. Os autores destacaram a importancia da deteccado de alguns patégenos
periodontais em criangas periodontalmente saudaveis, justificando uma possibilidade
de transmissao por via salivar.

Similarmente, tanto na adolescéncia (Hamlet et al, 2004) quanto na vida
adulta (Avila-Campos & Velasquez-Melendez 2002) patégenos periodontais
verdadeiros podem ser isolados de individuos periodontalmente saudaveis. Com o
avancar da idade nota-se que a perda dentaria € acompanhada pelo
desaparecimento de sitios especializados o que acarreta novamente reducdao na
ocorréncia de patégenos periodontais.

Cortelli et al (2008), investigaram a colonizagédo de C. rectus, P. gingivalis, A.
actinomycetemcomitans, P. intermedia e T.forsythia em recém-nascidos e adultos
desdentados. Ap6s processamento por PCR de amostras de dorso da lingua e
mucosa jugal de 74 individuos, os autores observaram que C. rectus foi o patdbgeno
periodontal mais prevalente em ambos os grupos (20,9% na mucosa jugal de recém-
nascidos e 77,4% na lingua de desdentados). P. gingivalis e P. intermedia nao foram
detectados em nenhum recém-nascido, porém observou-se P. gingivalis na lingua e
mucosa dos desdentados (3,2%) assim como P. intermedia (9,6% na lingua e 3,2%
na mucosa). T. forsythia foi detectada tanto em recém-nascidos quanto em adultos

desdentados, porém, sua maior prevaléncia foi observada na lingua de recém-
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nascidos (6,9%) e adultos desdentados (9,6%). A. actinomycetemcomitans foi
isolado da mucosa de recém-nascidos (2,3%) e lingua (12,9%) e mucosa (6,4%) de
adultos desdentados. Diante dos resultados os autores destacaram a importancia da
deteccao de patégenos periodontais em individuos desdentados.

A partir dos resultados da primeira etapa, que incluiu um grande numero de
individuos com saude periodontal, apresentados no capitulo 1, outros
questionamentos surgiram. Em termos gerais, a proposta central do segundo estudo
foi confrontar os perfis microbianos encontrados na salde e doenga dos tecidos
periodontais em faixas etarias especificas.

O potencial de transmissao intra-familiar exibido pelos periodontopatégenos
tem sido alvo de alguns estudos (Tamura et el, 2006) os quais enfocaram
principalmente A. actinomycetemcomitans e P. gingivalis (Greenstein & Lamster,
1997) e apenas mais recentemente ampliaram o numero de patdgenos avaliados
(Tamura et al., 2006). Como o momento de aquisicdo destes periodontopatdégenos
no periodo pos-parto é ainda incerto (Frisken et al., 1990) as pesquisas envolvendo
a transmissao de maes a recém-nascidos tém justamente procurado esclarecer essa
questao (Lee et al., 2006).

Tem sido sugerido que maes com doenca periodontal atuam como potenciais
reservatérios de patdogenos capazes de colonizar a cavidade bucal de seus filhos
(Watson, 1994; Tamura et al., 2006). Todavia, os estudos ainda sao inconclusivos
em determinar se essa primeira colonizagao € apenas transitéria ou se ao contrario,
pode aumentar o risco futuro de desenvolvimento para a doenca periodontal
(Ooshima et al., 2003; Sakai et al., 2007). Supondo que as maes pudessem atuar
fonte de patégenos, Rosa e colaboradores (2002) avaliaram a influéncia materna

sobre a condicao bacteriolégica e clinica de seus filhos com idades entre 5 e 6 anos.
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Interessantemente, as criancas em idade escolar apresentaram padrdes de higiene
oral e perfis bacterianos semelhantes ao de suas maes. A transmissao intra-familiar
foi confirmada por Kimura et al. (2002). E mais tarde esse mesmo autor e seus
colaboradores (Tamura et al.,, 2006), concluiram que as maes deveriam se
preocupar com a condicao periodontal dos seus filhos, além é claro da sua propria
condigao periodontal.

Embora a associacdo bacteriana nos pares mées-filhos venha sendo
avaliada, a deteccao de patdgenos periodontais pode ser tecnicamente inviavel na
comunidade geral, em especial em paises em desenvolvimento como o Brasil. Mas,
o exame clinico periodontal é de facil execucao e de baixo custo. Dessa forma, se a
condicao clinica materna influenciar a ocorréncia precoce de patégenos em seus
filhos teremos no diagnédstico clinico um método de aplicagdo ampla que podera
beneficiar a ambos. Deste modo, essa foi a primeira questdo avaliada na segunda
fase do estudo (Capitulo 2).

Os estudos conduzidos com a populacao infantil tém incluido, sobretudo
criangcas periodontalmente saudaveis (Farsi et al, 2008; Kulekci et al, 2008)
buscando por meio de raros estudos longitudinais estabelecer o risco de periodontite
agressiva (Fine et al, 2007; Haubek et al, 2008). A fim de avaliar a ocorréncia
bacteriana, poucas pesquisas tém enfocado simultaneamente grupos populacionais
infantis com periodonto saudavel e gengivite (Gafan et al, 2004; Tanaka et al, 2008).
No estudo de 2004, Gafan et al, estimaram por PCR a prevaléncia bacteriana no
biofilme de criancas na presenca (n = 53) ou auséncia de gengivite (n = 65).
Detectou-se P. gingivalis, A. actinomycetemcomitans e T. forsythensis em ambos 0s
grupos, independente da condi¢do gengival tendo sido a ultima bactéria associada a

sitios saudaveis. Assim, no capitulo 3 comparamos a ocorréncia de A.
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actinomycetemcomitans, P. intermedia, P. gingivalis, T. forsythia e C. rectus em
criancas periodontalmente saudaveis e com gengivite.

Em relacdo a populacao adulta, parece haver aumento na prevaléncia e nas
contagens bacterianas associado ao desenvolvimento e gravidade da doenca
periodontal (Ximenez-Fyvie et al., 2000; Tanaka et al., 2002; Cortelli et al., 2005;
Bodet et al., 2007). No entanto, o predominio de alguns géneros bacterianos
predispde o individuo a desenvolver lesdes periodontais especificas, como gengivite,
periodontite crbnica e agressiva (Potera, 1999). Séder et al., (1993) destacaram a
relacdo entre a infeccao polimicrobiana que ocorre em casos de periodontite com o
alto grau de destruicao tecidual observada enquanto Slots et al. (1995) destacaram a
elevada prevaléncia de P. gingivalis e P. intermedia em individuos com periodontite
avancada. Moter et al. (2006) sugeriram o papel dos treponemas como indicadores
de periodontite. Ja Takeshita et al. (2009) demonstraram relagdo entre a ocorréncia
salivar de microrganismos comensais com saude peridontal. Outros achados incitam
novos questionamentos sobre a microbiota periodontal, por exemplo, a relevancia
anteriormente atribuida aos niveis de leveduras (Farsi et al. 2008) assim como a
relacdo de espécies bacterianas menos freqlentes, como S. aureus e S. mutans,
com a diferenciacao de sitios periodontias entre individuos com periodontite crénica
ou agressiva (Fritschi et al., 2008). O que ndo se sabe ao certo é se esse mesmo
perfil microbiano se aplica a populagdo brasileira adulta em virtude da influéncia
geografica sobre a microbiota ter sido previamente apontada pela literatura (Haffajee
et al, 2004). No capitulo 4 avaliou-se a influéncia da condig&o clinica periodontal
sobre a presenca de patégenos periodontais em adultos. Adicionalmente, nesse
mesmo capitulo objetivou-se verificar uma possivel influéncia do tabagismo sobre a

microbiota bucal.
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Apesar de reconhecido fator de risco para a periodontite a influéncia do
tabagismo sobre a microbiota periodontal ainda nao foi esclarecida (Rivera-Hidalgo,
2003). Van Winkelhoff et al. (2001) propuseram uma analise comparativa da
microbiota subgengival apds terapia periodontal entre pacientes fumantes e nao
fumantes e concluiram que o habito de fumar pode ser um importante fator na
determinacao da microbiota subgengival. Eggert et al. (2001) reportaram um dado
interessante ao sugerir que em fumantes, mesmo as bolsas rasas (< 5mm de PS)
representam um habitat favoravel para A. actinomycetemcomitans, P.gingivalis e P.
intermedia. Porém, neste mesmo ano, Bostrém et al. (2001) ndo encontraram
diferencas significativas entre a microbiota de fumantes e ndo fumantes com
periodontite avangada.

Mais tarde, em 2005, Apatzidou et al. falharam ao demonstrar interferéncia do
tabagismo sobre a prevaléncia de patégenos periodontais Gomes et al. (2006)
relacionaram os perfis periodontais clinico e microbiolégico com o habito de fumar.
Os resultados advindos de analise por PCR em tempo real mostraram prevaléncia
similar de P. gingivalis entre os grupos enquanto M. micros e D. pneumosintes foram
mais prevalentes dentre os fumantes. Em 2007, K6nénen et al. observaram maior
prevaléncia de P. intermedia e T. denticola e menor prevaléncia de A.
actinomycetemcomitans nos individuos que fumavam diariamente em comparacao
aos nunca fumantes.

Pelo exposto, a presente tese tentou contribuir com o conhecimento relativo a
microbiota bucal de individuos em diferentes faixas etarias e de como ela pode ser
influenciada por fatores especificos. Adicionalmente, procurou-se verificar se

determinados padrdes ocorrem também na nossa populagéo.
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2 CAPITULOS
2.1 CAPITULO 1

Titulo do projeto: Deteccdo de microrganismos periodonto patogénicos, avaliacdo
de fatores e indicadores de risco e suas associacoes com a condicdo bucal e
periodontal desde recém-nascidos a idosos

Delineamento: estudo transversal

Populacao total: 330 individuos alocados em sete grupos: (A) recém-nascidos, (B)
criangas de 2,5 a cinco anos, (C) criancas de seis a 12 anos, (D) adolescentes de
13 a 18 anos, (E) adultos de 19 a 44 anos, (F) adultos dentados com mais de 55
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It is opelear when the nitizl colopization by periodontal pathosens ocenrs in the oral cavity, Therefore, we
regort here the association hetween specific age gronps and the time when the initizl colonization by peri-
odontal pathogens occars in the oral cavity in soch groops. Findings are based on an epideminlogical anakysis
of the prevalence of five peridonial pathogens in the oral cavities of 8 wide range of age populations, from
newharn 1o elderly, who were randomly selected in 3 peopraphic region of Brazil. These periodontal pathogens
include Camprlabacier recars, Porpleromonas gingivalis, Agpreparibacier acidnorn cetesomminans, Prevorella inder-
eneddio, amd Tounerella forsvehio and were analyzed in the bacterial samples isolated from gingival salcus, the
dorsum of the tongwe, amnd cheek mocoss of diverse age gronps, using 3 bacterial DN A-specific PCH method.
Resnlts indicated that there are distinet where imitial colenization by the five peri
pathogens cxamined in this stedy can be detected and that the presence of teeth is & permissive factor fr
cobmmization by P. pinpiasliv, P inceredin, and T, formafia, Althongh it remains anclear exactly how or when
target pathogens colonize healthy subjects, an ondersianding of age-related groups does provide s potentially

nseful tnal in the early defection and prevention of periodentitis in bealthy individoals.

Revem swdies demonsraed thar oo only are perindomal
pathogens, such as Popimeomomey gingialic,. Frevoelln suee-
media, and Twwseelle foemekia, preseon in the subgingival
pockers of pesindopaily discased patiens bur they also colo-
mive ciher ol snss, inchuding., for exemple, the suprapsngival
plagues of the same pusenis. This indicates thar these gram-
negauive anacrobic hactoria ore olso presemn in an aerobic
mmirsphere (235 In adidiion, these paitbogens were found in
bath sub- and mpeagingival plagoes of perssdonzalby hoabhy
subgects (25) These Andings impdy thar cofomizmion by these
pathogens may oo (i) m the aerebic envirenment of pori-
odoncally healiby subgeces and (i) in the oral caviey of hoabthy
subjects as commenszl bacienie. However, when commensal
hacieria convert 1@ 8 pathogenic @ae, o lerer significam
implicassan is thar swch comversion may be causal for the pmset
of perindonu] disease (10).

Bascd on the Andings nocd sbove, o novel, althiomgh sl
hypotheiscal, paradigm is cmerging 10 cxplain the propermes of
bacteria ussociased with penodonial disease. These bacserial
pathogens, including Poepigrimonas gighals, Prevoseily Saere
medie, and Temnsralln forsohar, Le opponunisic pathogens
anid, therelore, doonog fillow Koch's postalaces (20} Oppor-
runistc pathogens sre inloctious ageaws thar usually do
induce discase in & healshy host, b they can afect people with
a poorly functioning or supprossed immune dofense sysem.
Under these conditions, ot would be wseful w gain (i) an un-
dersmanding of when indtial colonizarion by these perindonai
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pathogens oocwrs in the oral caviy of bealihy sebiecss and (iF)
an ahility 10 caablish ach colonimion in sie-specific e,
This woukd kad o the development of relevant mlormation
for the developmenst of disgnostic and prevention soreegics foe
poerindonm! dscase, even though the mechanisms undeelying
the onses and progression of periodonil dsease romain un-
cloar. Seeprococcws musng is i cousgd microorganism for den-
tal canes, and it ocours in the oral caviry of mians aged
boween 3 and 24 monchs (21). As such, 5. e provides o
classic example illustranng & wemporal geee for oofoenization by
a bacrerium, since iz has been repomed thar early colonization
by 5 muraas oocues in approximarcly 80% of infans. Toe dae,
havapewer, il has boen unclear whether such ape-relaved proops
[y vhee imitial cofonizaion by porsedoaial pathogens exist. Far-
thermiore, it bas no yor boen reporeed whea, i any, sie-spoific
tismsues may be associnmed winhl such iniial eoloaizmeon.

Ter aididress theso quiessons, the presem smdy condwered an
epidemiological ansbysis of the prevalence of persodoneal
pathiogens in the oral cavities of 8 wide mope of age poala-
rioes from newhorn o elderdy who were randomby selecied in
a peographic region of Branl. In paricular, siudy parameters
dhernied that the randomiy selecied sabjort popaiaken should
have an incidence of periodoowal diseases propordonal o the
wholo pepulavion in the region, Since some anacroebic patho-
gons may require o deep (pacthogenicy perodonal suloos (=3
mm) for their inezal colonizanion, both heslthy and periodon-
ially discased subjocis wore recnpitod in this sody. More
spmnﬁu.u]h' the five spocies of pericdonizl pathogens, Campry-
fohircrer pecay, P gigivalie, Amenmibaceer octimemcesm-
comitmay, P dnermedio. aod T, forpehin, were screened from
the bacreria sampéed [rom subgingival sulous, choek muocoss,
and the dorsem of the onguee by a bacieriem-specific IINA
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TARLE L Subject classification by age-relsied groups and clinical periodontal profiles i cach groog®

Age [y | mo for groap Af N0, of subjeon
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and ginghvad bnde dain represenl mean values per sge-rebaed proop Seermined oo the beck of 5 dinkcal soores. A pligue index score of THrepresems the
MHWMMamdimmli@mnrﬁlﬂ: A gingival esde® scoere of € represens the absencs of glsghal inflasmmmion, od

& oo al ¥ indicases. severe gingival Inflssmoion
N0, o desermized.

sequence mothod wsing PCR. The overall aim of this sudy was
10 clucidaie the age ranges whea iniual cokmizason by peri-
odootal pathogens ocours inthe oral caviy.

BMATERIALS AND METIHNDE

‘immmn sebjens. Puriciems indudsd in the presenn cpideminiogical sy
wers recroiied from ihe negion of Yale do Farmfha, S80 Pselo, Dreddl The
eighie sanple populmices war rronned fmm ool of 150 aifscn who
vished the Diepanment of Dentsry, Universiy of Tashame, from A 2004 10
July X006 Afer scresning for che exchision orfiera, which ane deacribad below,
300 Perwefian usheces represening multiple etk proops were ey recnufied
for the sy, These sshijscs were alocied among seven dfzsen: gene radices|
iU, & [odows, (A) newhons with no seeth, (1) children aged 25 1 5 peary,
[ cislidren. aged f w0 12 years, (D) adolescesrs aged 13w BE e {15 aiduln
aged 1910 44 vears, {F) clierly e 5% year ol ags with ceeth and [ eddariy
e 35 wean. wiith no w2esh. A mmmary of the human sbjea da, indoding the
number in ¢ach nge gensreisal groap, e range, and oumber of malss and
females, = well m smiking habits, (s thows &5 Tabd: 1.

Dain and peraonal informmion retaed o3 medical and demal hivosies of e
subjecis were nhisined from respomses by individals o their parems i our
questinnmire. Fliher subjers themeehes, oF thedr legal guendises, gmésd 5o
informed comsem form, which wan previously appmoved By 2= Inmilidonad
Commizes on fhesearch Imalving Homn Satjeos of the Usiversy of Taotald
{prowmi 353,

Exclusion crisorin For webfsn necToimenL Soijers pressndng amy of 1he
Toliowing mindiviom were axciuded from the sy {§) o propylo o
denmal greasment, {11 unconrmiiod speemic Sseses, (1) mmsclogial om-
|promisz, and (i pregmanoy of womes curremly bresss-lesding. Aw exhuded
were mbjecs (1) who were weansg onhodomic deviors, () who had hecn
uncergng pericdonial reaiment 12 mamhs helnrs the beginning of the sy
mrhad been waiting siivocs siihin & moacs prior o (he dinicl s microsal
Examimm, o (i) whose (e and seoond molers ar mestal and bieral inckors
were missiag or wha fad fewer than three ooiam or ooby 002 ncsoT sominisg.
A dnomard i “Himas shje " the age mb for the older sibjecn win mo
spaciicaliy se in this sindy; maiher, touk chderty subjecs over 35 years i 1zeth
{F) aned sheme withowt weeth 05) were indudel

Clinical measaromemns and diamosis. Cne mained and CerUlled Eamaner
ernuczed ol clinkcal mesursmems wnd millecied the mioodial mmples, The
calbrerion prosocal for Uy opumizaton of inreexaminer dierence kalkwed
methods simiar oo ihime publissed by Arsujo o al (7). Basline dam amalyss
wits perfarmed w deiermine i the Inraexaminer refinhiling was calftrmisd. Using
Iappa mzmrios [K] for the megorial dincel messremen varabies, such as
|peridoeal probing depth (PP amd cinkesd atcwchment leved ({241, the san-
dard epar of thee measrsnens w3 moniored. The cmamioers diniol nez-
srremen), wCinique was oommiderrd calbeaed I g mandard eror for the
MEREFEmET was = 05 5od 1 K value moged bovween .8 and 0.9, The repm:
oy of the Sstvasmamiser mesurenens wia recaloilied overy & months.

The periodonod samimsions were periomed (o deisrmine perodoni -
dus al wl subjeces wick seeth, Siject groups represeming bdiidual older dan
15 yeam {le, nhose mijems in pmups It O 0, E, and I, & sowed sbaove )
repeived mdiograshic examinaiion o evallne the presence of pericannial bone
rescnpoion. Mare specifically, 3 bise-wing X-ray exsinmion was moducicd for
groups B oesd O whersas 8 periapicl rediograpt was cken brom groups £, E,

and T, Hireever, S0r SUSjeclin group A, newhomms {0 w0 4 mosdw oid), sl
grop i, elderly over 55 yeam of age with no iesd, caly viel cinicl exemi-
earinn wi crndeced withom X-ray examinaunn. Foe chiidnen frim 60 |17 pear
of a2 (proup O he cinicd exeminacs incloded plague Indey (76) and
ginghval index {27} For sdodescems. from B oo 15 yesrs of age (group 173 aad
il and elderdy wiith aceh {groups ¥ and 1Y), we perfanned plague and pogval
iwdey meraveremeny, radoprephic sonnsiom, and compsie - penodoeool
scrning, Indudisg PI'D and CAL meamred o A dies per ooch, saing @
manusf perndomad probe | PCPLNECEIUE, Ho-Friedy).

A dizgnoss of perindoaal modinon follesed e criier deSoed by Tannes
Eual {3

Funicipams in groep B were a3l disgneeed s perindomelly hesliy sibjeos
beme they showed w0 evidence of periodoml bons rewepiion (2 evinmed
by biae-wing X ey} s showed oo clinical sgm of perindoona inflammica
w0 Vi eaninmion. All paricpess i group O were b masidered perl-
odomnly heslihy besec on cie ok of perindasnl hone resrmion nec 3 giag il
Iescen of fess xhan L. For groups 13, F. esd T, healthy panidpaos had 2 meas
periodnnl amackmes: |svel of <15 mm #md oo sikes wih >2-8m smchmem
lemn. Fior perly periodomins, | JEPE), pacenes In these groups also had 3 mean
penicanmal anachmenn kevel of -1 mm B0 @ s one she whi 2om
arochmess foss. For PP, potiems Sad 2« L5-mm w <Z0-mm sen penisioml
arnchmem o B nidiiog, he sobiecn ahber who wers Baiby or wio did ool
i Tanners criens were cluslisd acoopding u the mean of aimchmenn e
chenic paricdonis | (CPE; CAL of 52 mm end -3 me), CF2 (AL of =3 nm
and =5 mmj, and CF3 (CAL of =% mm)

Sampling ol micrescganisms. A ponled seegimial ienpl wes milzoned fos
cach mibject whih i=eth (153 sigeon mm (e mesioboccal swpea of all &
molan i = 4 selanfeiyeo) and medal inchos (e = 2 Inclorfaibect, rgh
maillary or keh mandbular) ming serlle paper poims imenied o e Sepi ol

the gingval sinm ater remval of syprginghval plague ukisg uerls oevnes
1zar sbjecss missing thoee semh jim mofars and meshl ncsors), miomidal

sampics wees atmained [Fom seonnd ool andlor Bieal incwm (s abo
“Fixcluion cPiena for Ebieo FECFURmEm ). ARer helng placed in the mious for
&l seoonds, paper polss wees Temesd m0d Emedmely mantered mn X
mioihe coonising reduced Thoger's sobmicn [Danid 1t Hasingacks,
Viamgehire, Linitad Kingdomj. In addinon, microblal smyses nken [ the e
siife of 1the cheek and the S nf the mago: were obmined om a8 sibjens
incimied in the present sady. These samples were ke fmom anss of gppeos-
-.ILHTH:II.:, iming & weah with redaced Ringer's seluion, reaed sic ones
TFach wwob wis readened inm 2 microsobe also coaminkng redoced Ringery
slution {1 mi},

T speciic PUR. The bacierial cesh i the microube wére depered
iy B VORI mEET momnmad sening for Tmin pnd then sakmamed an - BT
wndl sboranry procesing. The presence of . recid, ¥ peegalis, L s
rersannigns, Foasseiedio, anid T fbenthie wa deseemined by POR, 28 de-
morihed bodow,

In e [ abowmory of Moleomar Polngy o the Unhemslty of Tabmd (Kao
Panin S, Hrarll), the baarnisl sopensions were thised and cemriluged m
200N o j b 7 min, el vhe TR A wis oxiracied Srom ise Baoieril pellet using
o I ok i, Ioliowing the mmlomress inanctions (lemlens puri-
Bcatien maw; BicFad Labormeies, Herles, CA). BrieDy, 5 g0 o the mmple
T304 et akdied oo 4% el ol reacinn mixpere cosgining 5 el ol 1000 POR Buller
{Promegs, Madban, W1y, 1,75 umiis-of Tig TA polymeras: (Promegs), and 07
=M 0l deomribomickonids miuure (Fraroncs 1KLL, Mscomy. MIL PCR
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enplilicxios was periommet oy a thermal oyder {Perkin-Fimer, Wellsley,
WAL The haceriss specilic primer {3 seqsences ussd i this sudy are .
Milows: C wetug, seme, 3~ TTTCGGAGOGTAAACTOUTTTTC-Y, nd dmi-
s, 5 TTTUFGEAMFAGACACTOTT-Y (POt producy shee 598 b 4.
iR, . Y- AAADTCATCTO TG AGTCTIO T,
1nd Emgsere, ATGOCAACTTGADGTTAAAT-Y {531 bpj P i,
s, 3 TTTGTIGGHEGAGTAAAGONGGY, and sbeme, 3 TEAACAT
CTCTGTATOCITHOGT-Y [375 bl & phigheits, semse, 57 AGGCAGCTIG
CATACTGROTEGY, mnd mseme F-ACTGTTAGCAACTADDGATIT-Y
(404 b T femabia, seme, 5" GOGTATGTAADCTGOOOGOA-Y, ad ami-
w0, 5 TGUTTCAGTHTCAGTTATADCT-Y (641 by,

The demfiad promenl Inr POR-mediazd DA smpilficnion was previousy
puelished by ths group (Consll et ol (B PR prodicss seee wepancd 1o o
15% agarcs gl [Slgma, Domet, Uniisd Kingtom) by sn sleciropiorssls per
furmed m 4 ¥iem In Tris-acemie FETTA tnfer (Fremers). The DNA bunds
presem n the g2l were soined with {13 pgimi ethidon hmmide {Amersam,

Aslingen Tekghis, 1) and phowgraghed under 30.0m LY igh inmisaiion,
Sssiral analysls. The awociaion herween bacierl coirrence and penders

and snnking, habiis wes smilyessd within eack e Fange wing e chi-squared
151, Tipsulis wese derermined w0 he sminicdly Spnficnn o < G5, Al
were perlormeit ising sustistical sofmvare (PSS for Windms Helmsr 125 SPSS
b, Chicag, 1L},

RESULTS

The previleace of bacteria detecied in the pmgival sulous,
tomme, and cheek mucoss was anehred for the subjoc: with
ieeth who were classificd on the basis of iheir perindonial
condition {Fig. 1) More specilically, subjecis older than 25
vears of age were grouped & follows: (1) healihy. (&) EPL, (ii)
EPY {iv}) CP1, {v) OP2, and (vi} CP3 {sce the criteria for
diagnosis described under “Clinical moasoremenes and diag-
nosis” i Mawcrials and Methods). Among the bucienn tested.
. mecrws showed the highes: provalence {more than BO% in
siebous )y throughow all subjecy grovps. While the prevalence of
C. wecrus i the chock mucosa was always slighdy fower than
thias found in sekous or wages, @ least 605 of subjoos (healthy
group) poasessed O eeces in the cheock mpcosal surface.
Therelore, C. receer appeared 1w colonize ubiguitously in the
oral cavity withow preference w environmen@l oxygen ropre-
sented by anscrobic (subous) or scrobic (woguo and cheek
mucose) aimasphere. P ognenalis was prominently found m
thi subjecs with periodontinis, while incidence of this bacie-
rinm in the heahhy subyocs was coremely low (2% in sulous,
1¥95 in rompue and cheek mocosa). Yery imeresiingly, the inc-
denoe of P. gingivalis in the silcus demonsirmed an ipcreasing
irend, glong with the severiny of periodontns in the subjea
groups (from EPT w CP3L The prevalence of P gewials m
thie tommue of cheek mucosa wias abways lower thun tha in the
suleus. Espociafly, P.oopingialis was not found e the check
mucoss of EIM and EP2 groops; wheeeas P ginginlis was
found a low prevalence (less than 16%) in 1he check muosa
of the CF1, CF2, and CP3 groops.

The prevalence of P oimeomadio and 1. foeptnia - showod
similar profiles of bacsenial recovery from all groups examined.
These mwn baczerias were dotecied from paticni groups as well
a5 healthy oroups. On everage. ihe incidence of T, forphi in
the sulcns was slighily higher than that of P, iwermedio for sl
groups cxpmined. The incidences of P wermadio and T foe
sprhuig in the wngue and cheek mucosa wese abways lower than
thiwse in sulcus, end the cheek mooosa demonstraed the bwest
previlence. A, aconommeceremcomiiig, 3 poiative pathogon o
localired aggressive perindontits, was found in sulcus, wague,
and chock mucosa in 2l heahhy and paticnn groups ora bwer

1 Con. MirnonEz.

freguency than thar of the mher four species of bacwerniy ex-
amined {less than 28% in sulous). The provalence of A4 aoi-
nimmecgigmeomittas found in wongue and choek muoosa was
equal 10, or lower than, b5 provalence insulcns. These dam
indicaced thal colenizmion by P ghwialis & lighuly asociaced
with perisdonuiris und thay the colenizon by the other four
bacreria can alse be fownd in the healthy oral cavizy. However,
whike these dma do conform 1w the conventional forman for
culomical siwdies imnbving periodinial bacerind infoction,
thay do now offer any clues which woukd concretely caablish the
timg of onser of indial bacierial coloniaen. Theselore, o
achiove the primary goal of this sudy, Lo, w examing oa
age-relaied group which corresponds 1w the dewection of inicial
hacerial coloniaiod, addivonal epideminlogical analysis was
conducied osing thess patient dae with the addiven of peri-
addomially heahhy groups (A, B, and Grin Tabke 1),

recruned for vhis sidy wene grouped on the hasis of
their age (Fig. ). In pamicabar, twe growps, 0 w4 months old
and elderty mibjocts { =35 vears) without any reeth {ongoe and
choek mpcesa daws only}, were pddiionally incheded in the
populaton shown in Fig. 1. AccordEng w these sunissics, the
prevakence of C mecrus was sull the highes: nmong thie bacienin
exgmined m the presem siudy, irrespective of the age groups.
However, the provalence of C recowr in 1ongue and check
mucosa was fower in the (- i 4-month newhorn growep than in
the rest of the groups (ongoe: 0w 4 months, 18%: =15 years,
imergroup averuge, 7E3W = 04% [mandard devintoo];
choek: 0w 4 moaths, 21.5%; 1.5 years, imergroup average,
Ga0% = BT [uandard devinion]), indicuzing thur colondzu-
tion by O eecies stans in the ol caviy ns early as 0 o4
months. Very imcresingly, in the edenukes elderly mbjeces
{group £3), the prevakence of C recoey remaioed high (709 in
rongue, 3% in cheok mueesa) compared o the other four
spocics of bacieria, which showed & provalence of kess than
1095 im both sngue and choek mucosa, indicasing that the
presence of weth {or sulcus) s not permissove for colonization
by . recimr,

The incidence o P. pepraiis in groop C (Fig. 2) was spo-
radic (13 m 18 vears old: solous, 9% wogue, 0% and cheok
mucos, (15, while & prominent emergence of P geygali was
found in subjocs older than 19 years {groups E and F). The
provakence of P gigtealis in the edeniuloos elderly subjecs
{gronp §) wes remarkably kvw compared 10 thar in the same
age groop with weth (group F), suggesting thar oolonization by
P pmsvadic requires the presence of weeh (or sulous ).

A acrinormcsiemoomiiens was foond sporadically an an
incidence of less than 20%: throwgh all age groops (Fig. 2).
Abthough colomzation by A actimdmyceiemoomiibny was
[ound in younger age groups (groups & o 1Y), it 5 wnclear
if such colonization ar younger ages beads w localized dg-
gressive perindonuis. Ooly & longimdinal cobor sindy will
clocidate 1his question, [t s noreworthy thar pone of the
subjects in this soedy was disgnosed with Iocalzed agores-
sive perindontits, in which A, actimycetemd omiiaanr i ac-
cepred a5 & magor pathogen.

The inizial colongravon by P gueemedie appearcd o oocor
from the =ges of 6 10 12 years (Fig. 2. While anly sporadic
coloniztion by T, forsahio was found i groops A and B (ages
il 104 moemahs and 2.5 o 5 vears, respoctively ). @ major incroase
in T. forshin colniznon wis deeoed in groap © (6w 12
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their perindosial discase siatue. The msbjccl greups B o F shows in Table [ {aged 25 yeers, 3 loia] of 221 whjects who e leoth) wene
employed iz the annbpds. The presonee of TEA spocife ioC rectim (A, P gaptaie (B) A acimerorismoomaans (UL F dalemadia | D], and
I formihez (1] in the samples zolaicd [mom sebgingival sofoes, the deesom of {80 longec, aad choek mucom of cach subjoct wan doiommingd by

PCR. following the method descrited i Materinls and Mothods.

yearsk The provideace of B nseomedin and T, foemhis in the
oldor age groups winl e {13 w18 vears, 19w 44 years, @nd
55 yeurs) remains at a level similar 1w thas mogroup © |6 10
12 vearsy. Howover, the prevaence of ihese ywo bacterm, £
mgigrmeedin and I fowipchdn, in group O (=35 vears obkd witkou
izeth) remarkably decreased inthe wagoe aod cheok muoosa,
indticazing that tecah {ir mdous) is o permisive o for col-
nniraticon by P dweemedin and T, o

Smoking is known a5 a risk faoor promoning the incidence of

perisdonios. Thereftire, we have iumher dassilicd the subjects
imiy smokers and monsmekers (Table 21 Especally, m the
graup ol subjocts 19 104 yoars obd | E) and those subjecis aped
=55 vears {F), neasly vme-hall ol rocrased subjeas wore iden-
iified as smokers Hiwover, whon the aseciation borsoen
smarking aod the presence of all barversia was ovalusod, thine
wits no-sutisticely significant dillorence obsirved in thi subous,
tngoe. or cheek mucosa i ciher groop E or groep F (chi
squarcd sz dass e given ). Therefire, smoking did nor ap-
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File. 2 Provakenoe bf pencdontal patmgess in gingl soloos, Inmyoe, and chook moouse of diffcoest mbpeel groups clsstliod os the besis of
thiir age anil preseocg of ecth. The wdject groups At G e @ Tobic 1 (need =0 monibs, a intal of Y0 sibgoets will orwehout locih) wee
employed im the anabyss, The pressmos of DNA spedfic io © mdne (AL 1 gty (B A ocisemyoeemoamideny (O P wlemmedis {2, 2nd
1. forgphar () in the mmples. palatod from stbgingval subous, the desom of (e angee, ned chock moreosm of sach subject wes dictermized by
PCR. allowing the meibiod described im Yabcriaks snd Miheads, WU, pal detcrmined,
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Vil 46, 200 AGE FOR INITIAL COLONIZATION OF PERIODONTAL PATHOGENS 327
TARLE 2 sirimiing of difereol statmses of poerideatitis s the groeps of sehyes with loeih
#0. of subjens by group® and smoding o with pencdomal s
Feriodnial sane B (254 CEzy DAy By F {45 yr. with 1=2eih)
noersmoled)  neweramobed) neverwmaled) oL noonred  Seoke®  Neversmoted
Healthy I 1 g 15 2 ] d ]
EP] 1 a ] 3 1 i ]
5t 1 o 2 5 z z a
CPl: CAL. =2 mm eml <23 mm ] 0 L 5 10 4 7
(P2 CAL, >3 mm 2ml <35 mm b a i 12 14 1t 1z
CP'%: CAL =5 mm 1] a n 3 3 4 5
Totul S 33 M ¥ 33 n L'l

# Ciroups of subjeos wha fave ie2ih o ssowm. Cermops B o 17 corresponad m e age-reiued grosgs shown in Table 1 Newborn snd sdenmins eidery groops are
nox shos becamse of the tack of perindommd dou=

# 5o simificam difiersare i beciesial was alstened hemers the smokers and nonsEokess in goup E and group T

" Farticipanis i gyoup £ were ol dimosed 35 periodonody heskhy mbjens hemese ey showsd oo svidence of percdinm] bone reseption (s svalu=d by
hise-wing X ey} and showed 0o dinicd sans of penidonid inflummaticn wpon visml cuminaon. Al periopass in goup O were abo consdered perindomally

hezlifry hased on the lack of perindeanl bane resorinn s 2 gingival index of less tun 1

piar o be a faczor thar infuences the prevalence of beceria
tested in this sumdy. The influence of gender difference on the
provalence of bactorm within cach age-relmed groop (sl
groops, A o 01 also did nor show eny seaisscal difference as
analyred by chi-square st (dam nor shown),

DISCUSSION

Several smdies have shown an associazion berween the omset
und progressson of perindomal disease and the presence of
perindonial pathogens mothe periodenal smbous of peroden-
wnlly disesscd paticnts in Brazl and many other counirics, as
well Those pathogens found in Brazilian patients with per-
pdonen! dseases include A acrsrmosiemcomims, P pngiva-
lir. P imermadia, T, foriwhia, ©. recas, Fikenelln comodens,
Treponemi demticoia, Sweparcocoas spp., and some others (3,4,
6, 7.8,9, 2426, 32, 33 34). In panicular, these previous sondses
focused on the prevakence of periodnnol pathogens in dis-
eased subjocis represenuing four differcmn seges of clinscal
iregiment., as foflows: {5 before porssdomal oeaimeny, (&)
her nomsurpscal mechanical therapy (saling and mor plan-
i), (i} afier ensibiotic therzpy, aad vy alier surgical wear-
ment. However, npone of the sodies using a Braglian popala-
tion has you addressed the question of when innial colongzasmn
by periedont] puthogens oocurs in the oral cavity, For this
reason, the present sty unfized an ¢pademinlogical approach
i specifically cxamine the provalence of five iypes of pers-
pdoneal pathogens in the oral cavities of sebjocts in diverse sge
yroups moging rom pewhorns o0 elderly, with o withou
teeth,

Draw from this sody wore analyeed and used w achieve the
major aim of this reponc i csmblish a link berween partculsr
age-redmid grouwps and the ime when the iniial coloammion
by perindomal pathopens might ooour in the oml cavnics of
subyects. These subjecs were randomly chosen from & geo-
grapiic region in Braal in order w0 include bech healthy and
perindonzlly discased individoals in the stody. The dom in the
present smdy demonsrasod thar (1) infdal colonization by T
Soreppkrinn was found in wngue and choeck mucosa of nowbdarns
(il i 4 months), and moro than 60% of healthy subjects pos-
sesspd T fowsyokio 0 gingival sulbous &t ages 6 1o 12 years: (&)

il colonizanon by O reciws was und as carly & ages 0 o
4 momths and remained high throueh all spes, irespeane of
the prosence of et (i@) inini! cokenizmuion by P nermedio
in the oral cavity appeased o ocour i poriodonial subms
during wges 6 o 12 years; (iv) ininnl colenizaen by P ges-
valiy sepmicd pooseart during the ages of 19 o 44 years; and (v)
the presence of weth i the oral caviry is a pormissive [acior for
cidonizanon by P swemmedia, T, forpahia, aad P gl
Provious sindics showed thar the incsdence of T, foeyiia in
the pemadomal sofous posiively correlaics with the clinical
signs - of pericdonial disease and can be regardod o5 & risk
indicawor for prachmen wnd bone Joss (15, 16, 17} According
1 the work of Tanner eqal, (31}, the incidonce of P ghagialic
and T fovrwhin in subgingrivel end wngue samples s asociaed
with early perindomits compared w the sampics isolawed from
healihy subjocs. For the bner, Tanner o al. found thay T
Jfowsphian 15 present in the subgingival samples solaced [rom
healchy subjeces, which agrees with ohe findings of the preseat
siudy. However, they did not detecy T, fasakia in the mngues
of healuhy aduls (gped 20 vo 40 vears), which is conirary o our
fincing that T, feeshia can be found in the wagoe of hezlthy
subjocs an low incidence, abour 1% (Fig. 1). More impor-
1antly, the present siody demonstraied that cofonizason by T
Jforsphia can be devecied in the engue as eary as age 0w 4
months, in individuals who obviosh have no weth (Fig 1)
Thereiore, cur daim indicae thar T, foemehin i &n oppononis-
i pathogen whose colenization of the oral cavity does no
neceasanly resal in e onset of pericdoncal disease.
Additipnal fndings revealed in the prosent sudy demon-
sirawed the significance of the association borween age-relaced
groups and the prevalence of periodon| bacerin oolonizing
particular afocied tissees. To ilwsirase, the initial eolonization
by O recius, P gagivaliz, A, cisorcesemcomiios, Pooiner-
medin, and T, forppikio wos firs noted in all oges of denace
subjecs, oo it was alse observed thar the prevalence of cach
bacierinm remained @ high kevels in subgingival plague,
wongue, gnd chock mucosa of elderly subieces (=55 voars),
Hiwever, & major diffierence beiween £ oo and the oeher
bacteria, including £ pingivalis, 4. acinonreceEmoomion, P
evigmmadin. and T, formhis, wes found with respect w their



Capitulo 1

1328 CORTELLL ET AL

level of incidence in the elderly group withoos wesh. Specili-
cally, the prevalence of P ginghlis, A acinommreiemotmisig,
P ineemeadio, and T, foesaiia in the ol ceary (iwngue znd
cheek) remarkably diminished in the edenmloos clderly,
whizreas the prevalence of C recies in these edenmlous olderly
remained high. Considering the scarciy of dam regarding the
prevalence of perindonial pathogens in the cdenulons alderky
(30, we belicve that the present sudy is the fist w demon-
strae that the presence of weeth appearcd 1 be 8 permessive
freor for colonizazsn by species, such as T, forethi, A ocei-
namcatemcormim, P gaphaliy, and P swemedia (Fg 1
group F versus groop G

(i the pther hand, while the presepce of 1eeth appearcd i
be “permesive,” it B not “requisie” for colonizziion by 1
foepihin, A. sciempcsiemcomigog, P gngivalis, and P e
media hocause all these microonganisms were il prescm m o
loww prrevalence in thi dorsiem of the wongue and in the check of
pewhorn and edemuions ciderly subjocrs, Therefore, our Fnd-
ings coniradect the repon by Danser ez al (11), wha demean-
strawed thar A, sciompcmamcominany and P gggvalic dissp-
pear from the oral cavity afier the eurecion of all weh.
Additionally, our darn also dissgeee with the work of Edndocn
cral (19, who did po deveot A actomycasmcominany in 51
edenmlous sbjians (44 1w 2 years: mean spe, 74 years| whi
used complete demmeres. However, in the presem sudy, P
ginpivalis was not dereacd in any subjecs wndier 12 years of age,
and the st occurrence of the microorganism wis observed a
a wery low incidence (6677 in subgingivel plaque, bur nor in
tomgue of chovk samples, of adolescents {13 w 18 years). Iois
noteworthy thot this finding contradscs the repon by Lomell e
al (30, who deweced Poogrgnalie DNA i the samples of
wnmue, buccal mocosa, or mesial suleas of all weth & raes of
6% (frst cxpminacon ) e 43% (scoond examinarion e recall
aher 110 3 years) beoween the ages of 0 and 18 vears. They
iherefore conchided that P gegivali inhabis the oml cavities
of child subjoces of amy age (0 10 18 years) and usuwally colonges
onby transienrly. It is concevable than the difierence berween
the presem. sudy and the ropon by Lamell oo al (20 in the
hiliry 1o desect periodoneal pathogens on mocosal surfsces
may depend on the sensigvity of the method wsed for bacerial
DNA dewection. Nenctheles. where shoald be faciors, other
than the presence of weth, which affect colopivation by P
giymalis of mansiory hobiaton by P gagpialis. Soch (acors
may change the propenies ol P gngivalis through the activa-
i ol & men-component spswem (13), which would aliow the
hucierim o survive in the aerobic environment of wague end
cheok surfaocs.

The drrersizy of baczerml composizien in the plague solaed
from differem sites of the oral cavige has been well doou-
mented. These sives include supra- ond sebgingival silons,
ongue, cheek, and other arcas of the oral caviry, For cxample,
Aas o al (1), wilizing culiare-independem molecular wch-
pigues, defned the bacenial divessity of the healithy human
oral cavity. This sipdy examined the bacierial compositon in
mine sites, including supra- and subgingwval plagoe, the lip
vestibole, sofi palase, hard palsie, aerul side of the wongue,
ronmue dorsm, buccal epthelium, and tonsils: The resulis
showod thay some species, such as those of Gemelia, Grandi-
caela. Sereprocnoces, and Feillonelia were commaon 10 all nine
sites, whereas Rovkin denroconoss, Actmormces Spp.. Sinepeo-

JCON. Mirnone:s

COCTMS Slnguis, Sremornoous govdoe, and Abinsophia defer-
s wore derecied only in mpragingivel pleqoe oo the weth,
The resulis slso demonserined thar, in genorel, Smgpocooos
saliviries was present on the oague dorsum, indicaning thi
certain serains - of micronrgunisms dewecied  in subaingival
Plague could alsy be detected in ocher areas of tho oral caviy,

The presznn smedy funber pddressed the quesiion of whether
microorgansms present in subgingival plague could also be
present i the check and dorsum of the wague (Fig. | ond 2.
The subjen populstion modomly recruied oo this suody
showed 3 high provalenoe of C, recney throwgh all age growups,
as well & g1 the three sampling sies of periodonal sulos,
ongue, and check mecosa. Moreover, since the presence of C
recins in the subgingival pocker appeared 1o be ssocated with
its detection i the wogue and check, wngue sampling may
offer 8 convenicnr, as well as efficiem, means of dewciing C
recius in the oral caviny. Aside from - recrus, the probahiling of
simuliancous -occurrence of the other bacierin wsed in this
siody in the subgingival plague. iengue, and cheak was low
{daa nos shown). Taken rogetber, those findings sugacsied
that sampling of microorgansms from differenn saes of the oral
cavity s required 1o klentify @ paricular microorganism in the
aral cavity of human subjeces.

Whike several stodies have implicated the efeoos of smoking
in the compositon of the submngival microbizl flora (14, 18,
35, 30}, others filed 10 show zny differences in the provalences
ol perindonml pathogens for cither smokers or nopsminkers (5,
12). The present smdy found ne coerelation beoween smoking
and the prevalence of the five sl baciera. 1t is troe tha
Shikah oo al. (27} showed that the provalence of pathogznic
hacieria in the periodonial suloos of periodomins-free individ-
wils i relaed wotheir daily comsumgion of cigarenes dnd
dursiion of cigarene smoking. However, it is nor realistc w
muoitor the daify consumpion of cigarcres by younger smok-
ors, even if this faoor may afea the early colonizaton by
periodontal pashogens in the periedonial suloos of thess i the
vounger popitlotons. Smce i@ s koown thn covironmenzal
facaors,; such & nuwriton and lifesyle, affect the orsc and
progression of periodonal disease, epideminlogical smdics,
which involve more sody arms of covironmenial leoors o
nddivion 1w smoking, will provide insght nwo the efec of
smoking on colonizion by periodomal pathogons,

To summarge, the prevalence of C. oo, P, gigialis, 4
ocismmc ey, P bigemedia, and T, forehin domon-
simted differences in beir il colonizmions in beh e
wpes of tissues and wemporal ranges for the diverse ape groups
cxaminad in this siwdy. €. reciws wais found in subpeces aped 0
1 4 months and memaised o1 high levels in the oml caviey
{wnpwe and cheek) of ehderly subjeos, irrespoceive of their
possession of weth, [niiad colonizabon by P, ieeemedio and T
firmhia in subgingival sulces was detected in & very young
groap (6 1o 12 vears), wheress P pingrialis was first dereciod in
a much elder group (1% 10 44 yearsh. However, the provalence
of all three bacseria declined o the eiderly individuals withom
teeth b pot in elderly indniduals wath weih. Tho provalence
of P papralis. P iniermedia, and T, jiegyehia {ound &n wongoe
and check micosa wis ablways lower than their provalence
dereciod i the subgingival sulous, In conclusion, the Gndings
relaed w the asociaton bersoen sge-relaed groups aod the
vime of mital colonizarion by the five major pericdonm] paho-
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tens miy provide 8 poendelly seful ser of markers {or the
carly detecion of opponunistic pathogens during thelr benign
siate, This could then ohimarely provide new insights i the
mochumisms wnderlying pathogenic comversion of thes: oppor-
funistc pathogens, resulung in the identification of w@rgess for
move] prevenive and therapeutic approachos.
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2.2 CAPITULO 2

Titulo do projeto: O impacto da condicao periodontal e do tabagismo, pessoal e/ou
materno, sobre a ocorréncia de patdgenos periodontais em recém-nascidos,
criangcas e adultos

Delineamento: Estudo transversal

Populacao parcial: 76 recém-nascidos, distribuidos em dois grupos de acordo com
a condicao clinica periodontal de suas maes (presenca ou auséncia de periodontite).
Objetivo especifico: O objetivo do presente estudo foi avaliar a influéncia da
condigdo clinica periodontal materna sobre a ocorréncia de bactérias
periodontopatogénicas em recém-nascidos.

Financiamento: Fapesp/ Auxilio a Pesquisa para o Doutorando Davi Romeiro
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Outorgada: Profa. Dra. Sheila Cavalca Cortelli
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on the detection of periodontal pathogens in newborn children. Submetido a
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Summary

Background. Studies suggest that mothers can act as a reservoir of periodontal
pathogens and contribute for the early colonization of their newborn children.

Aim. To evaluate the influence of the mother's periodontal clinical status on the
prevalence of periodontal pathogens in newborns.

Design. 76 pairs of newborns and their biological mothers were selected. After a
periodontal examination, the mother-child pairs were divided into two groups
according to their maternal periodontal clinical status: mothers with (Group A, n=33)
or without periodontitis (Group B, n=43). The oral colonization of newborns by five
periodontopathogens (A. actinomycetemcomitans, P. intermedia, P. gingivalis, T.
forsythia and C. rectus) was determined using a DNA-specific PCR method.
Statistical analysis was performed using the Chi-square test considering any result
as significant when p<0.05.

Results. C. rectus was the most prevalent species observed (23.25%) in Group B,
while in Group A P. gingivalis (96.97%) had the highest detection rate, followed by T.
forsythia (60.60%) and P .intermedia (39.39%). Between-groups comparisons
showed a greater frequency of all study pathogens among newborns from Group A.
Conclusions. The maternal clinical periodontal status was a satisfactory indicator of
the bacterial colonization pattern observed in their newborn children. Thus,

longitudinal studies should be performed to confirm this relationship.

Key words: Infant, Periodontitis, Bacteria, Polymerase Chain Reaction.
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Introduction

Among the several pathogens that are known to be related to periodontal
disease, Aggregatibacter actinomycetemcomitans, Porphyromonas gingivalis,
Prevotella intermedia, Tannerella forsythia and Campylobacter rectus can be found in
individuals with different severities of periodontitis'>. However, studies that evaluate
the pattern of transmission have primarily focused on the prevalence of A.
actinomycetemcomitans and P. gingivalis®, while the acquisition of other key
periodontal pathogens remains to be elucidated®. More recently, the potential for
bacterial transmission has been focus of a number of studies®”’ that attempted to
investigate the precise moment when the first contact between the individual and the
periodontal pathogen occurs®. Unfortunately, the precise moment when underlying
the acquisition of the periodontal pathogen take place remains unclear’. Moreover,
these studies have failed to conclusively determine whether or not this first
colonization event is transitory or whether this event may function to increase the
future risk for the establishment of the periodontal disease”'°.

Umeda et al."" evaluated the distribution of periodontal pathogens in 56
children (from ages 1 to 15 years) and their parents. A PCR-based method was used
to determine the prevalence of microbial organisms in saliva and dental plaque
samples. A positive correlation was observed for the presence of oral pathogens
between parents and their children. Thus, the authors suggested a possible vertical
familiar transmission of those periodontal pathogens. In a separate study, Kobayashi

et al.'?

also investigated the progress of infection by periodontal pathogens and the
role of the child’s mother in this transmission process. The results indicated that the
colonization of periodontal bacterial in children increased with age and that the

bacterial microbiota in children was very similar to that in their mothers. Nevertheless,
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in both studies, information regarding the exact moment of this first colonization
event was not elucidated due to the lack of conclusive data.

It is important to emphasize that transmission studies of children-parent pairs
have primarily aimed to determine if the pathogen found in a given child is exactly the
same microbial strain recovered from the mother or the father. As a diagnostic
method, this kind of analysis is very limited, especially in developing countries,
because this method is time-consuming and cost-ineffective. Comparisons between
periodontally diseased or healthy patients have demonstrated that the first group
possesses higher levels of bacteria’®. Thus, as suggested by Tamura et al.>, it seems
reasonable that oral cavities from mothers with periodontal disease can act as
potential reservoirs of pathogens that may procure an early oral bacterial colonization
event in their children. However, the direct impact of the maternal periodontal status
established by a cheaper and faster clinical examination technique has not been
studied. Therefore, it was hypothesized that even after a fairly short period of time
following birth, newborns whose mothers had periodontal disease may present a
higher prevalence of pathogens than newborns whose mothers are periodontally
healthy. In order to test this hypothesis, this cross-sectional study aimed to evaluate
whether or not the maternal periodontal clinical status influences the prevalence of
periodontal pathogens in newborn children.

Matherials and methods

Population
The protocol was approved by the ethical research committee (University of
Taubaté Ethics Committee, protocol #0317/07). The mothers of the children received

detailed information regarding the nature and the procedures involved in the study
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and signed informed consent forms. In order to establish the sample size of the
present study, a pilot project was performed with four newborns (Chi-square-X?, a
significance level from 1 to 5% and a test power equivalent to 80%).

Seventy-six newborns (maximum age of three months) and their mothers were
included in this cross-sectional study. A complete periodontal examination was
performed at the dental clinic by the same trained and calibrated examiner
immediately before microbial samples were collected to measure the probing pocket
depth, the clinical attachment level, the plague and bleeding upon probing scores.
Based on the obtained periograms, all of the mothers were classified as periodontitis
patients according to Lopez’s criteria, which indicate that they have at least four
periodontal sites with a PD=4mm and a CAL=3mm distributed in different teeth'.
Therefore, according to the maternal clinical periodontal status, the pairs were
divided into two groups, specifically newborns whose mothers were diagnosed with
periodontal disease (Group A, n=33) and newborns whose mothers were diagnosed
as not possessing periodontal disease (Group B, n=43). All of the clinical and
microbial examinations were performed between July 2007 and December 2007. The
medical and dental information from additional pairs was obtained using a
questionnaire, and only newborns who had close contact with their mothers were
included. Therefore, newborns who spent a significant amount of time with nurses,
nannies or relatives were excluded from the study. In addition, in order to minimize
the time of contact with siblings and other members of their respective families, only
newborns with a birth date occurring after the beginning of the academic school year

were accepted for this study.
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Microbial procedures

Microbial samples were taken from the dorsum of the tongue of all newborns
according to method described by Cortelli et al.?. Briefly, the samples were taken
from areas of approximately 1cm? using a swab with reduced Ringer’s solution that
was rotated six times. Each swab was transferred into a microtube also containing
reduced Ringer’s solution (1ml) and frozen (-80°C) until the time of the analysis.

The bacterial cells in the microtube were dispersed using a Vortex and
centrifuged for 3 minutes at 12,000rpm. From the cellular bacteria pellet, genomic
DNA was extracted using a commercial DNA purification Kit (InstaGene®, Bio-Rad
laboratories, Hercules, CA, USA) according to the manufacturer's instructions.

The presence of C. rectus, P. gingivalis, A. actinomycetemcomitans, P.
intermedia and T. forsythia was determined by polymerase chain reaction (PCR). A
total volume of 25uL of the PCR mixture contained 10uL of the DNA sample, 2.5uL of
a 10x PCR buffer (Invitrogen, Carlsbad, CA, USA), 1.25 units of Tag DNA
polymerase (Invitrogen), 0.2mM of each deoxyribonucleotide (Invitrogen, Carlsbad,
CA, USA), 1.5mM of MgCl and 1.0uM of each primer.

The PCR amplification was performed in a Mastercycler Gradient thermal
cycler (Eppendorf, Westbury, NY, USA) using a standard protocol that includes an
initial denaturation step at 95°C for 5 minutes, followed by 35 cycles of denaturation
at 95°C for 30 seconds, an annealing step at 55°C for 30 seconds, and an extension
step at 72°C for 1 minute, with a final extension period of 72°C for 5 minutes.

The bacteria-specific primer (5’-3’) sequences used in this study include C.
rectus, sense (5-TTTCGGAGCGTAAACTCCTTTTC-3) and antisense
(5-TTTCTGCAAGCAGACACTCTT-3’), generating a PCR product of 598bp

amplicon; A. actinomycetemcomitans, sense (5-
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AAACCCATCTCTGAGTTCTTCTTC-3) and anti-sense (5-
ATGCCAACTTGACGTTAAAT-3’), generating a 550bp amplicon; P. intermedia,
sense (5-TTTGTTGGGGAGTAAAGCGGG-3), and antisense (5-
TCAACATCTCTGTATCCTGCGT-3’), generating a 575bp amplicon; P. gingivalis,
sense (5-AGGCAGCTTGCCATACTGCGG-3)) and antisense (5-
ACTGTTAGCAACTACCGATGT-3’), generating a 404bp amplicon; and T. forsythia,
sense (5’GCGTATGTAACCTGCCCGCAS) and antisense (5-
TGCTTCAGTGTCAGTTATACCT-3’), generating a 641bp amplicon.

The final products were separated on 1.5% agarose gel, stained with ethidium
bromide (0.5ug/mL) and photographed under ultraviolet light to confirm the existence
of the target oral bacterial species. A 100bp DNA ladder (Invitrogen, Carlsbad, CA,
USA) was used as the molecular weight marker. Both positive and negative controls
were included for the PCR reaction in order to verify the primer specificity and identify

and DNA contamination.

Statistical analysis
The frequencies of the periodontal pathogens were analyzed using the Chi-
squared test (X?). Statistical analyses were performed using statistical software (Bio

Estat 5.0 and SPSS11.0) where the statistical significance was established at 5%.

Results
In the present study the 76 newborns who were analyzed were composed of
34 males and 42 females, where 43 of the children had mothers without periodontal

disease and the remaining 33 children had mothers with periodontal disease (Table

1).
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In newborns of the mothers without periodontal disease, C. rectus was
observed more often (p<0.05) than other bacterial species (Figure 1). On the other
hand, in the group of children whose mothers were affected by periodontal disease,
P. gingivalis was the most prevalent pathogen observed (p<0.05), followed by P.
intermedia, T. forshytia, C. rectus, and A. actinomycetemcomitans (Figure 2).

With the exception of C. rectus, the between-groups comparison regarding the
prevalence of the studied pathogens revealed a higher prevalence of bacteria
(p<0.05) among newborns from Group A when compared to the newborns from
Group B (Table 2).

Finally, the estimated odds ratio for the relative risk of the acquisition of
periodontal pathogens in the different groups was determined. The results indicated
no significant difference between the maternal periodontal status and the acquisition
of periodontal pathogens.

Discussion

Arriving at an early diagnosis for any pathology must always be the aim of
every health care professional. However, for periodontal disease, the diagnosis has
been achieved in most cases only after the manifestation of the disease's clinical

symptoms.

Periodontal disease is one of the most common chronic infections in adults,
affecting approximately 4 to 19% of the population of Central and South America'®.
Once periodontal disease presents an infectious etiology'® initiating from the
colonization of specific pathogens, its early diagnosis is likely to be directly related to
the detection of those pathogens in the oral cavity. Despite several studies that have
shown the occurrence of the same bacterial species between mothers and their

children with the aim of verifying a possible mechanism for the transmission, it is
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known that such expensive and high technology methodology has limited application
in various populations worldwide, especially in developing and underdeveloped
countries. In order to address this issue, the present study attempted to verify
whether or not the motherly periodontal status, as assessed through a clinical
examination, had the potential to predict the early oral occurrence of periodontal
pathogens in their newborn children. Because any method used that may indicate a
possible early acquisition of suspected periodontal pathogens is relevant and can

contribute to prevent periodontal diseases'” '®.

In various parts of the world, children have been affected by gingivitis, and, as
indicated by reports from adult populations, a small proportion of children are also
affected by periodontitis probably with similar etiological microbial factors. In this
cross-sectional study, we have compared the frequencies of specific bacteria
between newborns and their mothers who were either diagnosed or not diagnosed
with periodontal disease and the process clearly revealed a difference in the
characterization of the bacterial colonization. The intra-group analysis indicated that
in the maternal group that was not diagnosed with periodontitis, the most prevalent
bacterium was C. rectus (23.25%), followed by other pathogens including T. forshytia
(9.30%), A. actinomycetemcomitans (2.32%) whereas P. intermedia and P. gingivalis

were not detected (Figure 1). According to previous studies'®?’

, our findings seem
compatible with the mothers' periodontal clinical status, in principle, due to the
remarkable relationship of C. rectus with periodontally healthy subjects. On the other
hand, the intra-group analysis of newborns from the group of mothers who were
diagnosed with periodontitis revealed a notable increase in the detection of species

21,22

that are considered true periodontal pathogens including P. gingivalis (96.97%),

T. forshytia (60.60%), and A. actinomycetemcomitans (18.18%) in addition to the
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prevalence of P. intermedia (39.39%), which is known as a moderately common

periodontal pathogen (Figure 2).

The present study further analyzed an inter-group relationship. Aside from C.
rectus, the other pathogens mentioned above were shown to be more prevalent
among newborns from mothers who were diagnosed with periodontal disease.
Although the purpose of this study was to verify a possible association between the
maternal clinical periodontal status and the oral presence of specific bacterial
species, our results appear to corroborate previous observations from studies that

compared the oral microbiota of mothers and their sons®®.

Interestingly, our findings suggest that the presence of periodontal disease in
the mother favors at least a transitory early appearance of periodontal pathogens in
the newborn. Although this study is unable to state the precise moment of this
transmission event and, above all, whether or not there will be a permanent
colonization that could potentially lead to an infectious event, we must emphasize the
importance of incorporating preventive strategies primarily for mothers since this
would undoubtedly procure health benefits for their children. Simple procedures such
as clinical periodontal examination performed during the pregnancy and during the
latescent period can contribute to an increase in oral health. Of course, factors
involving such procedures must be discussed with the obstetrician so that the
adopted preventive and therapeutic decision will be in the best interest of both the

mother and the child.

Pre-natal evaluation is currently a very rigorous and specific process involving
several evaluations and laboratory examinations in order to bring about a thorough

accompaniment of fetal development and analysis of the mother’s clinical condition.
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This context appears to be an adequate opportunity to include a routine dental and
periodontal evaluation on which the periodontics could determine what preventive
and therapeutic procedures should be adopted in order to minimize this potential
transmission.

Further studies are required to determine if the clinical periodontal status of
the mother can serve as a potential risk factor that negatively impacts the child’s oral

health.

Bullet points:

What this paper adds

- This study suggests that the mothers' periodontal clinical status can be a strong
indicator of the periodontal pathogens colonization of their newborns.

- The inclusion of a routine dental and periodontal during the pre-natal evaluation can

minimize the potential of periodontal pathogens transmission for newborns.

Why this paper is important to paediatric dentists
- This study supports the establishment of an appropriate dental preventive program

by paediatric dentists in newborn based on the mothers’ periodontal clinical status.



Capitulo 2 37

References

1. Tanaka S, Murakami Y, Ogiwara T, Shoji M, Seto K, Nagasaki M, Fujisawa S.
Frequency of reactivity for Porphyromonas gingivalis and Prevotella spp. in
supra- and subgingival plaques, and periodontal clinical parameters according
to subject age. J Periodontol 2002, 73: 877-885.

2. Cortelli JR, Cortelli SC, Jordan SF, Haraszthy VI, Zambon JJ. Prevalence of
periodontal pathogens in brazilians with aggressive or chronic periodontitis. J
Clin Periodontol 2005; 32: 860-866.

3. Bodet C, Chandad F, Grenier D. Pathogenic potential of Porphyromonas
gingivalis, Treponema denticola and Tannerella forsythia, the red bacterial
complex associated with periodontitis. Pathol Biol 2007; 55: 154-162.

4. Greenstein G, Lamster |. Bacterial transmission in periodontal diseases: a
critical review. J Periodontol 1997; 68: 421-431.

5. Tamura K, Nakano K, Hayashibara T, Nomura R, Fujita K, Shintani S,
Ooshima T. Distribution of 10 periodontal bacteria in saliva samples from
Japanese children and their mothers. Arch Oral Biol 2006; 51: 371-377.

6. Rosa OP, Silva SM, Costa B, Torres SA, Passanezi E. Periodontopathogens
in the saliva and subgingival dental plaque of a group of mothers. Pesqui
Odontol Bras 2002; 16: 313-318.

7. Sakai VT, Campos MR, Machado MA, Lauris JR, Greene AS, Santos CF.
Prevalence of four putative periodontopathic bacteria in saliva of a group of
Brazilian children with mixed dentition: 1-year longitudinal study. Int J Paediatr
2007; 17: 192-199.

8. Lee Y, Straffon LH, Welch KB, Loesche WJ. The transmission of anaerobic



Capitulo 2 38

periodontopathic organisms. J Dent Res 2006; 85: 182-186.

9. Frisken KW, Higgins T, Palmer JM. The incidence of periodontopathic
microorganisms in young children. Oral Microbiol Immunol 1990; 5: 43-45.

10. Ooshima T, Nishiyama N, Hou B, Tamura K, Amano A, Kusumoto A, Kimura
S. Occurrence of periodontal bacteria in healthy children: a 2-year longitudinal
study. Community Dent Oral Epidemiol 2003; 31: 417-425.

11. Umeda M, Miwa Z, Takeuchi Y, Ishizuka M, Huang Y, Noguchi K, Tanaka M,
Takagi Y, Ishikawa |. The distribution of periodontopathic bacteria among
Japanese children and their parents. J Periodontal Res 2004; 39: 398-404.

12. Kobayashi N, Ishihara K, Sugihara N, Kusumoto M, Yakushiji M, Okuda K.
Colonization pattern of periodontal bacteria in Japanese children and their
mothers. J Periodontal Res 2008; 43: 156-161.

13. Ximenez-Fyvie LA, Haffajee AD, Socransky SS. Comparasion of the
microbiota of supra and subgingival plaque in subjects in health and
periodontitis. J Clin Periodontol 2000; 27: 648-657.

14. Loépez NJ, Smith PC, Gutierres J. Periodontal therapy may reduce the risk of
preterm low birth weight in women with periodontal disease: a randomized
controlled trial. J Periodontol 2002; 73: 911-924.

15. Gjermo P, Résing CK, Susin C, Oppermann R. Periodontal diseases in
Central and South America. Periodontol 2000 2002; 29: 70-78.

16. Nunn ME. Understanding the etiology of periodontitis: an overview of

periodontal risk factors. Periodontology 2000 2003; 32: 11-23.

17. Gonzalez M, Cabrera R, Grossi SG, Franco F, Aguirre A. Prevalence of
dental caries and gingivitis in a population of Mexican schoolchildren.

Community Dent Oral Epidemiol 1993; 21: 11-14.



Capitulo 2

39

18. Cunha ACP, Chambrone LA. Prevaléncia de gengivite em criancas. Revista
Periodontia 1998; 7: 1-5.

19. Gajardo M, Silva N, Gémez L, Lebén R, Parra B, Contreras A, Gamonal J.
Prevalence of periodontopathic bacteria in aggressive periodontitis patients in
a Chilean population. J Periodontol 2005; 76: 289-94.

20. Lafaurie Gl, Contreras A, Barén A, Botero J, Mayorga-Fayad |, Jaramillo A,
Giraldo A, Gonzalez F, Mantilla S, Botero A, Archila LH, Diaz A, Chacén T,
Castillo DM, Betancourt M, Del Rosario Aya M, Arce R. Demographic, clinical,
and microbial aspects of chronic and aggressive periodontitis in Colombia: a

multicenter study. J Periodontol 2007; 78: 629-39.

21. Mayorga-Fayad |, Lafaurie Gl, Contreras A, Castillo DM, Barén A, Aya Mdel
R. Subgingival microbiota in chronic and aggressive periodontitis in Bogota,

Colombia: an epidemiological approach. Biomedica 2007; 27: 21-33.

22.Tanner ACR, Paster BJ, Lu SC, Kanasi E, Kent JR, Van Dyke T, Sonis ST.
Subgingival and tongue microbiota during early periodontitis. J Dent Res

2006; 85: 318-323.



Capitulo 2 40

Figure legends

Figure 1 — The oral distribution of periodontal pathogens within the newborns from

mothers without periodontal disease.

Figure 2 — The oral prevalence of periodontal pathogens within newborns from

mothers with periodontal disease.
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Tables:

Table 1 — Distribution of the population.

Maternal periodontal clinical status Total
Group A Group B
Periodontitis + Periodontitis -
Male 9 25 34
Female 24 18 42
Total 33 43 76
(MI+SD) (1.57 +0.86) (2.83 + 1.60) (2.28 + 1.46)

MI — Mean age in months; SD — Standard deviation.
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Table 2 — The oral frequencies (F) of periodontal pathogens in newborns according

to the maternal clinical periodontal status.

Cr Pg Aa Pi Tf
Bacteria 10 0 1 0 4
- +
-
© S Bacteria 33 43 42 43 39
17 °
— o
@ = -
o o
= o
L(; F 23.25% | 0.00% | 2.32% | 0.00% | 9.30%
1=
8 Bacteria 6 32 6 13 20
e
g |+ '
— (2]
© =
S 5 Bacteria | 27 1 27 20 13
g S
= = ;
o
o
F 18.18% | 96.97% | 18.18% | 39.39% | 60.60%
p valor 0.5907 | 0.0000 | 0.0489 | 0.0000 | 0.0018

Bacteria +: number of newborns showing detectable levels of the tested bacterial

species

42

Bacteria -: number of newborns showing undetectable levels of the tested bacterial

species

F= Frequency

Chi-square Test — inter-groups evaluation.
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Figures:

Figure 1
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* - Inter-species statistically significant difference (p<0.05).
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Figure 2

Prevalence (%)

Cr Pg Aa Pi Tf

Different lower case letters (a,b,c) indicate a statistically
significant difference (p<0.05). Chi-square test.
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2.3 CAPITULO 3

Titulo do projeto: O impacto da condicao periodontal e do tabagismo, pessoal e/ou
materno, sobre a ocorréncia de patdgenos periodontais em recém-nascidos,
criangcas e adultos

Delineamento: Estudo transversal

Populacao parcial: 254 criancas, dispostas em dois grupos de acordo com a
condigdo gengival: 145 criangas com no maximo 30% dos sitios periodontais
apresentando sangramento gengival e 109 criancas com mais de 30% dos sitios
periodontais com sangramento gengival.

Objetivo especifico: O objetivo do presente estudo foi avaliar a influéncia da
condicao clinica periodontal sobre a ocorréncia de bactérias periodontopatogénicas
em criangas.

Financiamento: Fapesp/ Auxilio a Pesquisa para o Doutorando Davi Romeiro
Aquino (processo numero 07/58340-0 )

Outorgada: Profa. Dra. Sheila Cavalca Cortelli

Co-orientacao: Gilson C N Franco

Equipe: Davi Romeiro Aquino, Gilson César Nobre Franco, José Roberto Cortelli,
Fernando de Oliveira Costa, Juliana Guimaraes Santos e Sheila Cavalca Cortelli
Fase: pesquisa concluida e artigo em elaboracao

Artigo: Influéncia da condigao clinica periodontal infantil sobre a ocorréncia de

bactérias periodontopatogénicas.
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Metodologia:

O presente estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade

de Taubaté sob o protocolo n° 0317/07 (Anexo A).

Consideracoes éticas e caracterizacdo geral da populacdo:

Os individuos incluidos no presente estudo foram incluidos no periodo
compreendido entre Junho de 2007 e Agosto de 2008. Todos os responsaveis legais
receberam na semana que antecedeu a coleta de dados um Termo de
Consentimento Livre e Esclarecido (TCLE) contendo informacdes sobre os objetivos
e metodologia empregados na pesquisa. Esclarecimentos adicionais foram
fornecidos verbalmente pelos pesquisadores. Apds leitura e esclarecimentos das
duvidas, os responsaveis assinaram o TCLE e as criancas foram submetidas ao
exame clinico e obtencao das amostras. Para obtencao de informacdes pessoais e
caracterizacao da condicao de saude geral, os responsaveis também receberam um

questionario auto-aplicavel que retornou a professora apds o preenchimento.

Calculo amostral

O numero de individuos incluidos no presente estudo foi determinado por um
teste estatistico para calculo amostral a partir de um projeto piloto. Foram obtidas
amostras microbiolégicas de 10 criancas (8,87+1,65 anos de idade), as quais foram
processadas por PCR para as bactérias A. actinomycetemcomitans, P. intermedia,
P. gingivalis, T. forsythia e C. rectus. Apés obtencdo dos resultados microbiol6gicos,

foram confeccionadas tabelas de contingéncia 2X2. O teste estatistico Qui-quadrado
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(X?) para célculo de amostra foi aplicado com auxilio do software Bio Estat 4.0
(Mamiraua Institute, Belém, PA, Brasil). Considerou-se um poder do teste de 80% e
nivel a de significAncia de 5%. Apds aplicacdo do teste, 0 nimero minimo de
individuos a serem incluidos no presente estudo foi estabelecido em 200 criancas,

sendo 100 em cada um dos grupos experimentais.

Exame clinico periodontal

Foram obtidas as medidas de indice de Placa (IP) e indice de Sangramento
Gengival (ISG) dicotdmicas de acordo com Ainamo & Bay (1975).

Para a realizacao do exame clinico periodontal, foram utilizados os seguintes
instrumentos: espelho plano n% (Duflex®), pinga clinica (Duflex®) e sonda
periodontal milimetrada tipo Carolina do Norte PCPUNC15BR (Hu-Friedy®)
esterilizados.

Dois examinadores treinados e calibrados realizaram o exame periodontal.
Para calibracédo intra e inter-examinadores, foi aplicado o indice estatistico Kappa
(K). Os examinadores foram considerados calibrados quando da obtencdo de um

indice de concordéancia igual ou superior a 90%.

Critérios de inclusdo e determinacdo dos grupos:

Foram incluidas no presente estudo 254 criangcas cujos pais responderam
adequadamente ao questionario e autorizaram sua participacdo. Essas criancas
deveriam apresentar denticdo mista e foram dispostas em dois grupos de acordo

com a condigcédo gengival. O primeiro grupo (145 criancas) foi composto de criangas
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apresentando no maximo 30% dos sitios periodontais com sangramento gengival,
i.e., grupo saudavel. O segundo grupo foi composto de 109 criangas apresentando

mais de 30% dos sitios periodontais com sangramento gengival, i.e. grupo gengivite.

Critérios de exclusao

Além dos individuos que nao atenderam aos critérios de inclusdo, foram
excluidas criancas submetidas a antibioticoterapia sistémica nos ultimos seis meses.
Individuos portadores de aparelho ortodéntico fixo ou removivel também foram
excluidos do estudo. Assim como aqueles com caries extensas ou desordens

sistémicas indicadas pelos responsaveis.

Obtencao das amostras microbioldgicas

Foram realizadas coletas de dorso da lingua com swab tamponado de
algodao previamente umedecido com tamp&o Tris-EDTA (TE) (Bio-Rad®). Para esta
coleta, o swab foi rotacionado 6X na area central da lingua para obtencao de uma
unica amostra extra-sulcular por crianca. Adicionalmente, foram coletadas amostras
microbioldgicas intra-sulculares dos sitios mesio-vestibulares dos dentes 16, 11, 26,
36, 31 e 46, empregando para isto, cone de papel autoclavado n°30 (Dentsply®).
Nos casos de auséncia dos dentes pré-determinados, foram obtidas amostras intra-
sulculares dos dentes imediatamente adjacentes (17, 21, 27, 37, 41 e 47).

Neste procedimento, cada sitio periodontal selecionado foi isolado com
roletes de gaze esterilizada e o biofilme dental supragengival foi removido com

algodéao esterilizado. Um cone de papel foi inserido na por¢do mais apical do sulco
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periodontal e mantido em posicdo por sessenta segundos (Cortelli et al., 2005). Em
seguida, os cones de papel foram colocados em um Unico microtubo tipo Eppendorf®
contendo 1,5mL de solucdo de Ringer reduzida e transportados ao laboratério de
Biologia Molecular da UNITAU. As amostras foram mantidas a temperatura de -80°C

até o seu processamento.

Analise microbioldgica pela Reacdo em Cadeia da Polimerase (PCR).

Os microtubos foram homogeneizados em agitador mecanico (Vortex®,
Phoenix, AP56) e entdo 300uL foram centrifugados por dez minutos (4690 X g).
Apbés remocdo do sobrenadante, 200uL de matriz comercial de extracdo e
purificacdo de DNA (Instagene, Bio-Rad®) foram adicionados ao pellet formado.
Apds homogeneizacado por dez segundos, o material foi mantido em banho-maria
por trinta minutos a 56°C. O material foi entdo novamente homogeneizado por trinta
segundos e mantido por mais oito minutos em banho-maria a 100°C. A conclusdo do
processo de extracao e purificacdo deu-se pela homogeneizacao por trinta segundos
e centrifugacao por quatro minutos.

A reacao em cadeia da polimerase (PCR) foi realizada em termociclador tipo
Mastercycler Gradient (Eppendorf®) na seguinte condicdo: Um ciclo inicial a
95°C/5min., 35 ciclos 95°C/30seg., 55°C/30seg., 72°C/1min., e um ciclo final de
72°C/5min.

Com a finalidade de verificar o sucesso do processo de extracao de DNA,
todas as amostras envolvidas no presente estudo foram processadas inicialmente

utilizando primer especifico para o gene da actina humana. As amostras negativas
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para 0 gene da actina humana foram novamente submetidas ao processo de
extracdo e posteriormente amplificacdo. A partir de DNA extraido de todas as
amostras, a presencga de A. actinomycetemcomitans, P. intermedia, P. gingivalis, T.

forsythia e C. rectus foi avaliada empregando primers especificos (Figura 1).

Bactéria Primers Produto
esperado

(PB)

A.actinomycetemcomitans | AAACCCATCTCTGAGTTCTTCTTCZ® 550

5ATGCCAACTTGACGTTAAATY
P. gingivalis 5-AGGCAGCTTGCCATACTGCG-3’ 404

5-ACTGTTAGCAACTACCGATGT-3’

P. intermedia 5-TTTGTTGGGGAGTAAAGCGGG-3' 575

5-TCAACATCTCTGTATCTGCGT-3

T. forsythensis 5-GCGTATGTAACCTGCCCGCA-3 641

5-TGCTTCAGTGTCAGTTATACCT-3’

C. rectus 5-TTTCGGAGCGTAAACTCCTTTT-3’ 598

5-TTTCTGCAAGCAGACACTCTT-3’

PB — Pares de base

Figura 1 — Descricao dos primers utilizados no presente estudo

Para a andlise dos produtos amplificados pela PCR foi empregada
eletroforese conduzida a 10V/cm? em solugcdo tamponada (TBE) por uma hora
empregando-se gel de agarose a 1,5% corados com Brometo de Etidio. A
visualizacao foi realizada em camara de irradiacao ultravioleta (UV). Marcador de
peso molecular (Ladder 100 — Invitrogen®), bem como, controles positivos e

negativos foram empregados em todos os géis, os quais foram fotografados e
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comparados com os produtos amplificados a partir de cepas padrao, cedidas pelo

Instituto Fio Cruz, RJ.
Resultados Preliminares:

Foram incluidos no presente estudo 254 criangas, sendo 122 do género
masculino e 132 do feminino (Tabela 1).

Inicialmente, em wuma avaliagdo intra-grupo, no grupo de criancas
periodontalmente saudaveis e em amostras intra-sulculares, P. gingivalis foi o
patdbgeno periodontal mais prevalente. Para as amostras extra-sulculares, P.
gingivalis e C. rectus foram as bactérias mais prevalentes (Figura 2). Para as
criangas com gengivite, P.gingivalis foi o patégeno periodontal mais prevalente
independente do local de coleta (Figura 3).

Quando da analise intra-grupos, C. rectus apresentou-se mais prevalente no
sulco das criancas periodontalmente saudaveis em comparagao as com gengivite. P.
gingivalis esteve mais freqliente no grupo de criangcas com gengivite independente

do local de coleta (Tabela 2).

Tabela 1— Distribuicdo da populacdo estudada

Saudavel Gengivite Total

Masculino 73 49 122

Feminino 72 60 132

Total 145 109 254
(MI£DP) (8.11£2.59) (8.5411.32) (8.41£1.79)

MI — Média de Idade; DP — Desvio Padréo
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Figura 2 — Distribuicao da freqiiéncia dos patdgenos periodontais nos individuos do grupo saudavel

S — Amostras intra-sulculares; C — Amostras extra-sulculares; S+C — Avaliagdo conjunta das amostras
intra e extra-sulculares; *, £ - Diferenca estatisticamente significativa, p<0,05, teste Qui-quadrado
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Figura 3 — Distribuicao da freqliéncia dos patdgenos periodontais nos individuos do grupo gengivite
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S — Amostras intra-sulculares; C — Amostras extra-sulculares; S+C — Avaliagdo conjunta das amostras

intra e extra-sulculares; *, - Diferenca estatisticamente significativa, p<0,05, teste Qui-quadrado
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Tabela 2 — FreqUéncia dos patdégenos periodontais nos grupos avaliados
Cr Pg Aa Pi Tf

S C S+C S c S+C S c S+C S c S+C S c S+C

+ 81 82 108 %8 94 99 48 51 71 71 70 97 79 57 103

SG - 64 63 37 47 51 46 97 94 74 74 75 48 66 88 42
(%) 55.9 56.5 74.4 67.5 64.8 68.2 33.1 35.2 48.9 49.0 48.3 66.8 54.4 39.3 71.0

+ 41 53 72 108 106 109 42 53 72 66 62 95 63 53 82

G - 68 56 37 1 3 0 67 56 37 43 47 14 46 56 27
(%) | 37.6 | 486 | 66.1 991 972 | 1000 | 385 | 486 66.1 606 | 569 87.1 578 | 486 75.2
p valor 0.0059 | 0.2601 | 0.1856 | 0.0001 | 0.0001 | 0.0001 | 0.4456 | 0.0425 | 0.0096 | 0.0880 | 0.2180 | 0.0004 | 0.6898 | 0.1755 | 0.5476

S — Amostras intra-sulculares; C — Amostras extra-sulculares; S+C — Avaliagdo conjunta das amostras
intra e extra-sulculares; SG — Grupo saude gengival; G — Grupo gengivite; f - Freqiéncia
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2.4 CAPITULO 4

Titulo do projeto: O impacto da condicao periodontal e do tabagismo, pessoal e/ou
materno, sobre a ocorréncia de patdgenos periodontais em recém-nascidos,
criancgas e adultos

Delineamento: Estudo transversal

Populacao parcial: 214 individuos adultos distribuidos em quatro grupos de acordo
com a condicao periodontal e o habito de fumar, sendo um grupo periodontalmente
saudavel [fumante (n=51) e ndo fumante (n=52)] e outro com periodontite [fumante
(n=53) e ndo fumante (n=58)].

Objetivo especifico: O objetivo do presente estudo foi avaliar a influéncia da
condicdo clinica periodontal e do tabagismo sobre a presenca patégenos
periodontais em adultos.

Financiamento: Fapesp/ Auxilio a Pesquisa para o Doutorando Davi Romeiro
Aquino (processo numero 07/58340-0 )

Outorgada: Profa. Dra. Sheila Cavalca Cortelli

Co-orientacao: Gilson C N Franco

Equipe: Davi Romeiro Aquino, Gilson Cesar Nobre Franco, José Roberto Cortelli,
Fernando de Oliveira Costa, Juliana Guimaraes Santos e Sheila Cavalca Cortelli
Fase: pesquisa concluida e analise estatistica em elaboragéao

Artigo: Influéncia da condicao clinica periodontal e tabagismo sobre a presenca de

patdgenos periodontais em adultos.
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Metodologia:

O presente estudo foi aprovado pelo Comité de Etica em Pesquisa da

Universidade de Taubaté sob o protocolo n° 0317/07 (Anexo A).

Populacao do estudo:

Todos os individuos receberam um Termo de Consentimento Livre e
Esclarecido (TCLE) contendo informacdes sobre os objetivos e metodologia
empregados na pesquisa. Esclarecimentos adicionais foram fornecidos verbalmente
pelos pesquisadores. Apos leitura e esclarecimentos das duvidas, os participantes
assinaram o TCLE e foram submetidos a anamnese para obtencao de informacdes

pessoais e caracterizacao da condi¢ao de saude geral.

Calculo amostral

O numero de individuos incluidos foi determinado por teste estatistico para
calculo amostral a partir de um projeto piloto. Foram obtidas amostras
microbiolégicas de 10 adultos, as quais foram processadas no Laboratério de
Biologia Molecular da UNITAU. Apo6s obtencdo dos resultados microbiolégicos,
foram confeccionadas tabelas de contingéncia 2X2. O teste estatistico Qui-quadrado
(X?) para célculo de amostra foi aplicado com auxilio do software Bio Estat 4.0
(Mamiraua Institute, Belém, PA, Brasil). Considerou-se um poder do teste de 80% e
nivel a de significAncia de 5%. Apds aplicacdo do teste, 0 nimero minimo de

individuos a serem incluidos no presente estudo foi 50 por grupo experimental.
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Critérios de inclusdo de determinacdo dos qrupos:

Foram incluidos no presente estudo, no periodo compreendido entre Julho e
Dezembro de 2008, 214 individuos adultos de acordo com a condicao periodontal e
o habito de fumar, sendo um grupo periodontalmente saudavel [fumante (n=51) e
nao fumante (n=52)] e outro grupo com periodontite [fumante (n=53) e ndo fumante
(n=58)], segundo os critérios de Lopez et al. (2002), onde para o individuo ser
considerado portador de periodontite, deveria apresentar no minino 4 sitios
periodontais com PS =2 4mm e NCI = 3mm, distribuidos em dentes diferentes.

Foram considerados fumantes individuos que relataram fumar no minimo dez
cigarros/dia (Ward & Klesges, 2001) ha pelo menos trés anos. Ex-fumantes, que
pararam de fumar ha pelo menos cinco anos foram incluidos como nao fumantes.

Os demais ex-fumantes nao foram incluidos.

Critérios de exclusao

Além dos individuos que nao atenderam aos critérios de inclusao, foram
excluidos individuos submetidos a antibioticoterapia local e/ou sistémica nos ultimos
seis meses e/ou tratamento periodontal nos 12 meses que antecederam o inicio do
estudo. Pacientes diabéticos descompensados, imunossuprimidos, gestantes,
portadores de alteracdes hormonais, bem como, usuéarios de aparelho ortoddntico e
proteses fixas extensas foram excluidos do estudo. Finalmente, participantes com
menos de dez dentes bem como aqueles que requeriam cobertura antibidtica para

exame periodontal foram excluidos.



Capitulo 4 59

Exame clinico periodontal

Foram mensurados os valores de Profundidade de sondagem (PS), Nivel
clinico de Insercdo (NCI), indice de Placa (IP) e indice de Sangramento Gengival
(ISG) dicotdbmicos de Ainamo & Bay (1975) . Todos os parametros clinicos foram
observados em seis pontos por dente (Fetner, 1994), em todos os dentes presentes,
exceto os terceiros molares. Para a realizacao do exame clinico periodontal, foram
utilizados os seguintes instrumentos: espelho plano n®5 (Duflex®), pinca clinica
(Duflex®) e sonda periodontal milimetrada tipo Carolina do Norte PCPUNC15BR (Hu-
Friedy®) esterilizados.

Dois examinadores treinados e calibrados realizaram o exame periodontal.
Para calibragédo intra e inter-examinadores, foi aplicado o método Erro Padréo da
Medida (EPM) para as variaveis continuas, PS e NCI, e o indice estatistico Kappa
(K) para as variaveis categoricas, IP e ISG (Araujo et al., 2003). Os examinadores
foram considerados calibrados quando da obtencdo de um indice de concordancia

igual ou superior a 90% para ambos os testes.

Obtencao das amostras microbioldgicas

Foram realizadas coletas do dorso da lingua com swab tamponado de
algodao previamente umedecido com tamp&o Tris-EDTA (TE) (Bio-Rad®). Para esta
coleta, o swab foi rotacionado 6X na area central da lingua para obtencao de uma
Unica amostra extra-sulcular por individuo e coletas intra-sulculares, com cone de
papel autoclavado n°30 (Dentsply®), dos cinco sitios que apresentaram os maiores

valores de PS. Estas amostras foram obtidas em dentes diferentes e
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preferencialmente de faces dentarias ndao contiguas e de hemi-arcos distintos. No
grupo de individuos portadores de periodontite, além da PS foi considerado o NCI
para selecdo dos dentes. O grau de inflamacao gengival foi utilizado como critério
de desempate entre valores iguais de PS e NCI.

Para o grupo saudavel foram coletadas amostras subgengivais dos sitios
meésio-vestibulares dos dentes 16, 11, 26, 36, 31 e 46. Quando 0s mesmos nao
estiveram presentes, foram utilizados os dentes imediatamente adjacentes (17, 21,

27,37, 41 e 47).

Analise microbioldgica pela Reacdo em Cadeia da Polimerase (PCR).

Os microtubos foram homogeneizados em agitador mecanico (Vortex®,
Phoenix, AP56) e entdo 300uL foram centrifugados por 10 minutos (4690 X g). Ap6s
remocao do sobrenadante, 200uL de matriz comercial de extracao e purificacao de
DNA (Instagene, Bio-Rad®) foram adicionados ao pellet formado. Apés
homogeneizagao por dez segundos, 0 material foi mantido em banho-maria por trinta
minutos a 56°C. O material foi entdo novamente homogeneizado por trinta segundos
e mantido por mais oito minutos em banho-maria a 100°C. A conclusao do processo
de extragcdo e purificacdo deu-se pela homogeneizacdo por trinta segundos e
centrifugacéo por quatro minutos.

A reacao em cadeia da polimerase (PCR) foi realizada em termociclador tipo
Mastercycler Gradient (Eppendorf®) na seguinte condicdo: Um ciclo inicial a
95°C/5min., 35 ciclos 95°C/30seg., 55°C/30 seg., 72°C/1min., e um ciclo final de

72°C/5min.
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Com a finalidade de verificar o sucesso do processo de extracao de DNA,
todas as amostras envolvidas no presente estudo foram processadas inicialmente
utilizando primer especifico para o gene da actina humana. As amostras negativas
para 0 gene da actina humana foram novamente submetidas ao processo de
extracdo e posteriormente amplificacdo. A partir de DNA extraido de todas as
amostras, a presencga de A. actinomycetemcomitans, P. intermedia, P. gingivalis, T.

forsythia e C. rectus foi avaliada empregando primers especificos (Figura 1).

Bactéria Primers Produto
esperado

(PB)

A.actinomycetemcomitans | 5AAACCCATCTCTGAGTTCTTCTTCS3’ 550

S5ATGCCAACTTGACGTTAAATZ’

P. gingivalis 5-AGGCAGCTTGCCATACTGCG-3’ 404

5-ACTGTTAGCAACTACCGATGT-3’

P. intermedia 5-TTTGTTGGGGAGTAAAGCGGG-3 575

5-TCAACATCTCTGTATCTGCGT-3

T. forsythensis 5-GCGTATGTAACCTGCCCGCA-3’ 641

5-TGCTTCAGTGTCAGTTATACCT-3’

C. rectus 5-TTTCGGAGCGTAAACTCCTTTT-3’ 598

5-TTTCTGCAAGCAGACACTCTT-3’

PB — Pares de base

Figura 1 — Descricao dos primers que utilizados no presente estudo

Para a andlise dos produtos amplificados pela PCR foi empregada
eletroforese conduzida a 10V/cm? em solugdo tamponada (TBE) por uma hora

empregando-se gel de agarose a 1,5% corados com Brometo de Etidio. A
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visualizacao foi realizada em camara de irradiacao ultravioleta (UV). Marcador de
peso molecular (Ladder 100 — Invitrogen®), bem como, controles positivos e
negativos foram empregados em todos os géis, os quais foram fotografados e
comparados com os produtos amplificados a partir de cepas padréo, cedidas pelo

Instituto Fio Cruz, RJ.
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Resultados preliminares:

Foram incluidos no presente estudo 214 individuos, sendo 103
periodontalmente saudaveis e 111 portadores de doenca periodonrtal (Tabelas 1 e
2).

Foi proposta inicialmente uma comparacao intra-grupo da freqiéncia dos
patdgenos periodontais em fungdo do habito de fumar. Nao foi observada diferenca
estatisticamente significativa quando da avaliacao isolada dos grupos saude (Figura

2) e doencga periodontal (Figura 3).

Tabela 1— Distribuicdo da populagdo estudada

Saude periodontal Total
Fumante Nao-fumante
Masculino 18 22 40
Feminino 33 30 63
Total 51 52 103
(MI£DP) (32,5318,29) (81,13+7,97) (31,81£8,09)
Doenca periodontal Total
Fumante Nao-fumante
Masculino 26 24 50
Feminino 27 34 61
Total 53 58 111
(MI£DP) (34,9816,11) (33,2+7,48) (33,9416,96)

MI — Média de Idade; DP — Desvio Padréao
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Tabela 2— Distribuicdo média dos valores de Profundidade de Sondagem (PS), Nivel Clinico de
Insercédo (NCI), Indice de Placa (IP) e Indice de Sangramento Gengival (ISG), de acordo com a
condicao periodontal e o habito de fumar

Saude periodontal
PS (mm) NCI (mm) IP (0/1) ISG (0/1)
Fumante 3,45 2,94 0,61 0,47
+1,65 +1,64 +0,33 $0,32
Nao-fumante 3,41 3,21 0,62 0,61
+1,45 +1,47 +0,30 +0,29
Total 3,43 3,08 0,61 0,54
(M+DP) 11,54 +1,55 +0,31 + 0,31
Doencga Periodontal
PS (mm) NCI (mm) IP (0/1) ISG (0/1)
Fumante 4,65 4,70 0,62 0,55
11,54 +1,62 $0,32 $0,29
Nao-fumante 4,65 4,69 0,66 0,54
+1,69 +1,70 +0,30 $0,30
Total 4,65 4,69+1,70 0,64 0,54
(M+DP) +1,62 +1,66 +0,31 +0,30

M — Média; DP — Desvio Padrao; Teste t de Student e Mann-whitney
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Figura 2 — Distribuicdo da freqiiéncia dos patégenos periodontais nos individuos do grupo sadde

periodontal de acordo com o habito de fumar

S — Amostras de sulco gengival, C — Amostras de mucosa jugal; Teste Qui-quadrado
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Figura 3 - Distribuigdo da freqiiéncia dos patégenos periodontais nos individuos do grupo doenga
periodontal de acordo com o habito de fumar

S — Amostras de sulco gengival, C — Amostras de mucosa jugal; Teste Qui-quadrado
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3 CONCLUSOES

Diante dos resultados obtidos no presente estudo podemos concluir que:

A) A colonizagao por patégenos periodontais ocorre precocemente e se altera
ao longo da vida, sendo muitas vezes direcionada pela presenca dos
elementos dentarios que no presente estudo influenciou sobretudo a

ocorréncia de P. gingivalis, P. intermedia e T. forsythia.

B) A condicao periodontal materna influenciou a ocorréncia de patdgenos
periodontais em recém-nascidos. Similarmente, o status periodontal infantil

acarretou aumento nas freqtiéncias bacterianas.

C) O tabagismo nao alterou os perfis microbiolégicos observados.
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ANEXO B — Comprovante de submissao, revisdo da lingua inglesa e ficha de

avaliacao de contato mae-filho — continuagao ...

Mae (nome e telefone)

Recém-nascido (nome)

Médico (nome)

Prontuario médico (nimero)

1 Tipo de parto Natural ( ) cesariana ( )
2 Sentiu dor apds o parto?

3 Teve que tomar remédio? Sim () Nao ( ) Qual?

4 Sentiu sono apéds o parto?

5 Ficou acamada apds o parto? Sim () Nao ( )

Por quanto tempo? dias, semanas

Quem cuidou do bebé nesse tempo?

6 NUmero e idade dos outros filhos

filhos / idades , , , , ,

7 Tipo de amamentacao

Materna (

) Mamadeira ( )

De quanto em quanto tempo ele mama?

Quem prepara e d4 as mamadeiras?

O que é colocado na mamadeira?

Vocé limpa o peito antes de dar mama?

Sim (

) N&o (

) O que usa para limpar?

Vocé limpa a boca do bebé depois da
mamada?

Sim (

) N&o (

) O que usa para limpar?

8 O bebé usa chupeta?

Sim (

) N&o (

) O que usa para limpar?

9 Quem troca as fraldas do bebé?

De quanto em quanto tempo é feita essa
troca?

10 Quem dé banho no bebé?

Em qual horério?

11 Quem leva o bebé para tomar sol ou
passear?

Em qual horario?

12 Quem leva o bebé para tomar
vacinas?

13 Vocé leva o bebé quando sai de
casa?

14 Quais horarios seu bebé dorme?

Manha

Tarde

Noite

15 Quem faz almogo na sua casa?

Nessa hora o bebé fica com vocé?

16 Quem lava e passa roupa na sua
casa?

Nessa hora o bebé fica com vocé?

17 Quem limpa sua casa?

Nessa hora o bebé fica com vocé?

18 Em que periodos do dia seu bebé fica
com outras pessoas?

Manha (

) horas

Tarde (

horas

Noite (

horas

Quem sé&o essas pessoas?

19 Quem te ajuda com o bebé?

Quando?

20 Vocé beija seu bebé na boca?
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