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RESUMO

RESUMO

Citocinas constituem importantes mediadores inflamatérios que
influenciam o inicio e a progressdo de diversas doencas inflamatoérias cronicas,
incluindo a doenga periodontal. Polimorfismos genicos tém sido relacionados ao
aumento da express&o das citocinas correspondentes. O objetivo do presente
estudo foi investigar a correlacdo entre os polimorfismos nos genes da IL-1¢,
IL-18, IL-1ra, IL-8 e TNF-a e a severidade da periodontite cronica. Cento e treze
individuos naoc-aparentados, nac-fumantes, acima dos 25 anos (média: 41,6
anos), foram divididos de acordo com o nivel de severidade da doencga periodontal
cronica. 44 individuos saudaveis, 31 com periodontite moderada e 38 com
periodontite severa. O DNA gendmico foi obtido de células epiteliais da mucosa
bucal através de um bochecho com & mbL de solugcéo de glicose a 3 % e leve
raspagem da mucosa jugal. Foram analisados os seguintes polimorfismos:
it-1A (-889), [L-1B (-511), IL-1B (+3953), IL-1RA (intron 2), /L-6 (-174) e
TNFA (-308), pela técnica PCR-RFLP. A significancia das diferencas nas
freqUéncias dos polimorfismos no grupo controle e em grupos com periodontite foi
acessada pelo teste qui-quadrado (p<0,05). Diferengas significantes nas
freqiéncias alélicas e genotipicas foram enconfradas nos polimorfismos
iL-18 {(-511}, IL-1RA (intron 2) e /L-6 (-174). Concluiu-se que os polimorfismos
IL-1A (-889), [L-1B (+3953) e TNFA (-308) ndo se correlacionaram & severidade da

periodontite, enquanto que os polimorfismos fL-18 {-511), /L-1RA (intron 2) e
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IL-6 (-174) se relacionaram & susceptibilidade & periodontite crénica na populacio
estudada. Os mesmos polimorfismos foram investigados em uma familia com
periodontite agressiva, juntamente com parametros microbiolégicos. Os resultados
microbioiogicos e genéticos ndo foram suficientes para predizer a susceptibilidade

a periodontite agressiva na familia estudada.




ABSTRACT

ABSTRACT

Inflammatory cytokines represent important pathological mediators in
chronic inflammatory diseases, including periodontitis. Polymorphisms in cytokine
genes have been associated with enhanced expression of cyiokines, which
mediate the development of inflammatory diseases. The aim of this study was to
investigate the association between polymorphisms in the IL-1a, IL-14 IL-1ra, IL-6
and TNF-«a genes and severity of chronic periodontitis in Brazilians. One hundred
and thirteen unrelated non-smoking subjects, over 25 years {mean age 41.8), were
divided according to the severity level of periodontal disease: 44 healthy
individuals, 31 subjects with moderate and 38 with severe periodontitis. DNA was
obtained from epithelial cells through a mouthwash with 5 mL 3% glucose and
scraping of oral mucosa. The samples were analyzed for /[-71A (-889),
IL-1B (-511), IL-1B (+3953), IL-1RA (intron 2), /-6 {-174) and TNFA (-308)
polymorphisms using PCR-RFLP. The significance of the differences in the
frequencies of the polymorphisms in the conirol and groups with periodontitis was
assessed by Chi-square test (p<0.05). Significant differences in the allele and
genotype frequencies were found among the groups regarding /L-18 (-511),
iL-1RA (intron 2) and /-6 (-174) polymorphisms. It was concluded that
IL-1A (-888), IL-1B (+3953) and TNFA (-308) polymorphisms were not associated
with the severity of chronic periodontal disease in the study population whereas

polymorphisms IL-1B (-511), IL-1RA (intron 2) and /L-6 (-174) correlated to disease
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susceptibility. These polymorphisms were also investigated in a family with
aggressive periodontitis, together with clinical and microbiological parameters. The
results showed that the microbiological and genetic parameters did not predict the

susceptibility to periodontitis in the study family.




INTRODUCAO

1. INTRODUCAO

A doenga periodontal (DP) € constituida por um grupo de afeccdes
inflamatorias crénicas causadas por bactérias especificas, como Porphyromonas
gingivalis, Actinobacillus actinomycetemcomitans e Bacteroides forsythus
(NONNENMACHER et af., 2001; SLOTS & KAMMA, 2001). As bactérias ativam
mecanismos inflamatdrios que acabam por destruir colageno e osso dos tecidos
de suporte periodontal (POTEMPA et al, 2000). Embora as bactérias sejam
essenciais para a iniciagéo da periodontite, a quantidade e os tipos de bactérias
ndo sdo variaveis suficientes para explicar diferencas na severidade da DP
(KORNMAN ef al, 1997). Nas doencas inflamatérias cronicas, ha fatores
modificadores que n&o causam a doenga, mas amplificam alguns mecanismos
que tornam & doenca mais severa. O cigarro (HABER, 1894; SCHENKEIN et af.,
1995; JOHNSON & SLACH, 2001), o estresse psicossocial (LINDEN et a/., 19986),
certas doencas sistémicas (MEALEY, 2000; WACTAWSKI-WENDE, 2001) e
determinados polimorfismos geneticos (KORNMAN et a/., 1997, TREVILATTO ef
al., in press) séo exemplos de fatores que tornam os individuos suscetiveis a
progressao/gravidade da DP.

Polimorfismos s&o variagbes geneéticas encontradas na populacéo, nas
quais a frequéncia do alelo mais raro de um determinado loco € maior que 1%
(THOMPSON et al., 1991). Existem polimorfismos que influenciam a atividade de

fatores reguladores da resposta inflamatoria, estando assim associados a0
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aumento significativo do risco a severidade da doenca (POCIOT ef al, 1992;

DANIS et al., 1995; WILSON ef a/., 1997; SHIRODARIA et al., 2000).

1.1 Mediadores inflamatérios da DP

Bactérias especificas, predominantemente anaerdbias gram-negativas,
ativam mecanismos teciduais que produzem uma série de alteracdes inflamatdrias
e imunolégicas que levam a destruicdo do tecido conjuntivo & osso alveolar. Em
humanos, a resposta imune as bactérias € promovida e regulada em parte por um
numero de citocinas (GEMMELL & SEYMOUR, 1994). Como ocorre em outras
infecgbes, a inflamag2o nos tecidos gengivais protege © organismo contra ©
ataque microbiano local e impede 0s microrganismos de se disseminarem. No
entanto, a resposta inflamatoria causa danos as células e estruturas periodontais,

incluindo o osso alveolar.

1.1.1 Interleucina-1 {IL-1)

As interleucinas s&o mediadoras-chave do processo inflamatbrio, pois
modulam componentes da matriz extracelular e osso que compdem os tecidos
periodontais (GENCO, 1992). Niveis mais altos de IL-1 foram encontrados na
gengiva (HONIG ef a/., 1989) e em sitios ativos (STASHENKO ef al., 1991a,b) de
pacientes com periodontite cronica, e diminuidos no fluido gengival apos
tratamento da DP (MASADA et a/, 1990). A IL-1¢ e a IL14 s80 produzidas e

liberadas locaimente na DP, apresentando atividades bioldgicas similares pro-
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inflamatérias e catabdlicas, como induzir a desmineralizagdo 6ssea, aumentar a
adesdo de leucdcitos as células endoteliais, proporcionar a desgranulacéo de
neutréfilos, e estimular a sintese de prostaglandina e a atividade colagenolitica
pelas células do tecido conjuntivo. Além disso, promovem a proliferagéo epitelial e
sao quimiotaticas para neutrdfilos e macréfagos, tornando-os ativos (MASADA et

al., 1990).

1.1.2 Antagonista do receptor da IL-1 (IL-1ra)

O antagonista do receptor da interieucina-1 compete com a IL-1 pela
ocupacéo de receptores de superficie celular, desempenhando papel inibitério no
desenvolvimento de doencas mediadas por esta citocina, Constitui importante
regulador enddgeno do processo inflamatorio (TARLOW et al., 1893), estando
associado a susceptibilidade a diversas doencas inflamatérias (MANSFIELD et &,

1994; BOIARD! ef al., 2000; BUCHS et al., 2000; SHU et al., 2000).

1.1.3 Interieucina-6 {{L-6)
A interleucina-6, assim como a IL-1, esta envolvida em mecanismos de
reabsorcéo Ossea (GEMMELL & SEYMQUR, 19894) e se encontra presente em

concentracbes mais elevadas no fluido gengival de pacientes com DP refrataria

(REINHARDT et al., 1993).
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1.1.4 Fator de necrose tumoral-a (TNF-a)

O fator de necrose tumoral-a. {TNF-a) é uma citocina pro-inflamatéria
produzida por macréfagos, que desempenha papel similar as IL-1 e IL-6
(ALEXANDER & DAMOULIS, 1994). Ele induz a secre¢do de colagenase,
prostaglandina E, (PGE) e IL-6 por fibroblastos e osso em cultura (MEIKLE ef a/.,
1989), além de estimular a reabsorcdo 6ssea (BERTOLINI ef a/., 19886). O fator de
necrose tumoral-a esta presente no fluido gengival de pacientes com gengivite e
periodontite (ROSSOMANDO et a/, 1990). No entanto, o TNF-o € cerca de 500

vezes menos potente que a IL-1 na inducdo de reabsorg¢ac dssea (STASHENKO

et af., 1991a; ALEXANDER & DAMOULIS, 1994).

Como se vé por estes exemplos, ¢ namero de mediadores da resposta
do hospedeiro, gue atuam na destruigdo dos tecidos periodontais, é vasto e com
acéo interdependente. Estudos em periodontite cronica indicam que grande parte
da perda de inser¢éo e da reabsor¢&o do osso alveolar pode ser prevenida pela
acéo de drogas antiinflamatérias n&o-esterdides (HOWELL & WILLIAMS, 1983,
JEFFCOAT et al, 1993). Portanto, alteragles génicas que resultem em
modificacdo da resposta inflamatdria merecem ser estudadas.

Mais que ser o interesse principal focalizar niveis de higiene oral,
identificando-se e quantificando-se a microbiota potencialmente patogénica, o
principal desafio para o futuro parece ser encontrar meios de identificar grupos de

risco para a severidade da doenca periodontal. Clinicamente, estes fatores podem
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ser usados para a identificacdo de individuos com uma resposta desfavoravel ao
ataque microbiano, isto &, pessoas que sejam suscetiveis & doenga periodontal,
para que sejam priorizados programas de prevencdo, antes que ocorra a
destruicdo irreversivel dos tecidos periodontais, e para que se conhega melhor o
curso da doencga. Como a placa bacteriana parece explicar, apenas em parte, 0
desenvolvimento da DP (GENCQO, 1992), fatores sistémicos diretos e indiretos que
influenciam a resposta do hospedeiro parecem ser de grande relevancia e
merecem atencao nesta fase do desenvolvimento cientifico. A DP compreende um
grupo de doengas cronicas multifatoriais complexas cuja etiopatogénese é
pobremente compreendida, desta forma, dificultando testes diagndsticos do risco @
sua severidade e progressdc (KORNMAN & Di GIOVINE, 1998). Mediadores pro-
inflamatérios parecem ser o foco de atencado neste momento em que a resposia
do hospedeiro se mostra determinante na intensidade da destruigdo periodontal.
Assim, a busca de marcadores geneticos que permitam a detecgéo de individuos
com maior probabilidade de desenvolver a doenca é fundamental para a
prevencdo da instalacdo do processo destrutivo, ou na instauragdo de terapéutica
individualizada e proservagao adequada de pacientes, nos quais sinais clinicos da

doenca ja se manifestaram.
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2. PROPOSICAO

O presente trabalho, composto por sete artigos, teve como objetivo
geral avaliar a associagéo entre polimorfismos genéticos e susceptibilidade a
doenga periodontal em uma familia com periodontite agressiva e em pacientes
com diferentes graus de periodontite crénica. Os polimorfismos /L-7A (-889),
IL-1B (-511), IL-1B (+3953), IL-1RA (intron 2), /L-6 (-174) e TNFA (-308) foram

estudados pela técnica PCR-RFLP.

11
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DIAGNOSTICO MOLECULAR DA DOENCA PERIODONTAL

SINOPSE
O cigarro, o estresse psicossocial e certos polimorfismos génicos sdo
exemplos de fatores que aumentam o risco & periodontite, tornando os
individuos mais suscetiveis & progresséo ou ao agravamento da doenga.
Polimorfismos em genes de mediadores pro-inflamatcrios, que caracterizam a
resposta do hospedeiro, tém sido alvo de estudos recentes, que objetivam
diagnosticar precocemente mecanismos destrutivos da doenga. A realizacdo
de um simples bochecho com solugdo acucarada pelo paciente pode permitir
a andlise de seu perfil de susceptibilidade genética & doenga periodontal, o
que pode ser de grande valia na prevencéo da instalagdo e progressdo da

doenga periodontal em pacientes de risco.

UNITERMOS: Periodontite. Polimorfismo genético. Suscetibilidade.
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MOLECULAR DIAGNOSIS OF ?ERIODONTAL DISEASE

ABSTRACT
Smoking, stress and genetic polymorphisms are examples of factors that
increase the risk of periodontitis, making the individuals more susceptible to
the progression or aggravation of periodontal disease. Polymorphisms in
genes of pro-inflammatory mediators, which characterize the host response,
have been investigated with the aim of accomplishing the early diagnosis of
the destructive mechanisms of the disease. A simple mouthwash performed by
the patient can determine the individual pattern of genetic susceptibility to
periodontal disease, which can help to prevent the beginning and progression

of the disease in high-risk patients.

DESCRIPTORS: Periodontitis. Genetic risk. Polymorphisms.
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A periodontite (DP) constitui dpenca inflamatéria crénica em resposta a
presenca de bactérias especificas, como Porphyromonas gingivalis,
Actinobacillus actinomycetemgom’iians ¢ Bacteroides forsythus. As bactérias
ativam mecanismos inflamatérios que acabam por destruir coldgeno e osso
dos tecidos de suporte periodontal. Embora as bactérias sejam essenciais para
a iniciag@o da periodontite, a quantidade e os tipos de bactérias nio sdo
suficientes para explicar diferengas na progressio e severidade da DP. O
cigarro e o estresse psicossocial sdo exemplos de fatores que aumentam o
risco & doenga, tornando os individnos mais suscetiveis & progressio qu a0
agravamento da doenca periodontal. No entanto, hd individuos que, m‘éSmo
sofrendo exposicdo a esses fatores ambientais e apresentando pobre higiene
oral, e, portanto, possuindo altos in_iiices de placa, nfo mostram niveis
significativos de doenca. O contré{rio'também € verdadeiro: pacientes com
baixos indices de placa podem desenvgplver altos niveis de doenca e responder
mal ao tratamento periodontal, 0 que caracteriza a periodontite refrataria. Nas
doencas inflamatérias crénicas, ha fatores modificadores que ndo causam a
doenga, mas amplificam alguns mecanismos que tornam a doenca mais severa.
Esses fatores sdio geneticamente determinados e constituem a resposta do

hospedeiro.
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FATORES RELACIQNADOS A DOENCA PERIODONTAL
1. Placa Déntal

Diferencas na prevaléncia e gravidade da DP foram associadas a raga, a
area geografica, ao sexo, & condi¢do sécio-econdmica e ao nivel educacional.
A partir da década de 60, com o emprego do Indice de Higiene Oral (OHI), foi
observado que diferencas raciais, geograficas e demogréficas aparentes na
gravidade da DP desaparecem quandp os niveis de doenc¢a sio relacionados
diretamente com indices de higiene oral. A associaciio entre a DP e a higiene
oral foi demonstrada epidemiologicamente (LINDHE®, 1992). A ciuantidg;ie de
placa e célculo, juntamente com e; idade, poderia explicar até 90 % da

experiéncia da doenca.

2. Resposta do Hospedeiro

A reacdo imunoinflamatéria representa a resposta do hospedeiro a
microbiota da placa dental e seus produtos. A propria qualidade da placa
(quais as bactérias e em que quantidade relativa estdo presentes) € determinada
pela resposta individual do hospedeiro, que apresenta componentes
imunoldgicos préprios que permitirdio ou nfo o desenvolvimento da

microflora em questio. O tipo e a severidade da DP sdo reflexo da

21




competéncia da resposta do hospedeiro mais do que da viruléncia da
microflora patogénica, o que torna dificil determinar se um certo tipo de
microflora bacteriana associado a doencas periodontais especificas seria a
causa ou condigdo da doenga. Muito embora placa e calculo estejam
indubitavelmente relacionados com a gengivite e a destruicio dos tecidos
periodontais, ha pacientes que, tendo placa e calculo em abundincia e
restauracdes mal-adaptadas pela vida inteira, nio mostram evidéncias de
alteragbes destrutivas no sistema de insergdo. Inversamente, pacientes jovens
com higiene oral satisfatéria podem revelar destruicio avancada de tecidos
periodontais (LINDHE®, 1992). Assim, em cada paciente isoladamente, o grau
de DP n#o ¢ determinado apenas pela presenga da placa microbiana. Qualquer
alterag@io patolégica em nivel periodontal é conseqiiéncia direta da resposta
individual do hospedeiro em fungdio da presenca da placa. A idade poderia,
talvez, refletir a manifestagiio da queda imunolégica e o desequilibrio de
fatores que regulam a atividade colagenolitica. Dessa forma, o argumento de
que 90 % dos casos de DP podem ser explicados com base na idade e higiene
oral, no minimo, néo é ideal. Embora estudos epidemiologicos revelem que a
freqliéncia e a severidade da DP aumentam com a idade e com a higiene oral

inadequada, nfio basta somente avaliar os tipos de microrganismos presentes
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na placa e sua quantidade relativa, juntamente com fatores retentivos. A
associaglo etiolégica direta entre a colonizacio bacteriana sobre a superficie
dentaria e a destruigdo da insercdo periodontal pela inflamac8o ¢ clara, mas a
taxa de destrui¢io em resposta a esta colonizacio varia consideravelmente de
uma pessoa para outra, dependendo de diferencas na resposta tecidual 2
irritag@o bacteriana. Isto explica por que a gengivite, que reflete a presenca da
colonizagfo bacteriana, ndo resulta em destruigdo periodontal em todos os
casos. Apesar de as bactérias serem essenciais para a iniciacdo da periodontite,
ndo ha mecanismos seguros que determinem a trajetoria clinica da doenca em
nivel individual, diferenciando pacientes que apresentarfio uma forma de leve
a moderada da doenga e responderfio bem ao simples cuidado profissional,
daqueles que sdo suscetiveis a desenvolver formas mais severas, que

demandem terapia intensiva e resultem na morbidade dental.

MEDIADORES PRO-INFLAMATORIOS DA DP

A preocupagfo com aspectos causais ¢ enorme, mas pouco se conhece
ainda acerca de sinalizadores/mediadores fundamentais na patogénese e
evolugdo da doenga. Diferencas individuais na expressio de determinadas

citocinas tém efeito dramdtico na progressio da doenca (KORNMAN et al.’,
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1997). O namero de fatores que atuam na destrui¢io dos tecidos periodontais,
mediadores da resposta imunoinflamatéria do hospedeiro, ¢ enorme e com
acdo interdependente. Estudos sobre periodontite do adulto indicam que 2/3 da
perda de inser¢do e reabsorcdo de osso alveolar sio passiveis de prevencdo
pela agdo de drogas antiinflamatérias nio-esterdides. Aspectos da resposta
imunoinflamatéria do hospedeiro A infecgfio bacteriana, que sfo o elemento-
chave do inicio e da progressdo da periodontite, podem ser geneticamente
determinados (HART®, 1994). Portanto, alteracbes em nivel génico, que
resultam em modificagfo da resposta via mediadores, merecem ser estudadas.
Dessa forma, nos tltimos anos, atengio tem sido amplamente dirigida para
fatores do hospedeiro, que aumentam significativamente o risco a doenga,
especialmente polimorfismos em genes de mediadores pro-inflamatorios,
moduladores ou intensificadores dos mecanismos destrutivos da doenga.
Polimorfismos s#o variagdes genéticas encontradas na populacdo,
consideradas dentro da normalidade. H4 polimorfismos que influenciam a
atividade de fatores que regulam a intensidade da resposta inflamatoria,
estando assim associados ao aumento significativo do risco a severidade da
doenca. Desde que o grau de destruicio nos tecidos periodontais, que

caracteriza a DP severa, seja essencialmente resultado da resposta
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inflamatéria, faz-se necessirio o estudo de polimorfismos genéticos que
alteram a producdio de fatores relacionados com a intensidade da resposta
inflamatoria e a severidade da DP em adultos e em individuos com doenca

periodontal de inicio precoce (EOP).

MARCADORES GENETICOS DE SUSCETIBILIDADE A DP
Sdo recentes as primeiras descrigdes de polimorfismos génicos

associados a DP. Polimorfismos nos genes da interleucina-1 cce p (IL-1 o e B)

e fator de necrose tumoral-o (TNF-o) foram os primeiros marcadores
genéticos da DP a serem descritos, identificando individuos suscetiveis &
severidade da doenga periodontal (KORNMAN et al.”, 1997, GORE et al., 1998,
DIEHL et ai.l, 1999 e MCGUIRE; NUNNIO, 1999). As interleucinas (IL) sdo
mediadoras-chave do processo inflamatério, pois modulam a sintese e
degradac@o de componentes da matriz extracelular e osso que constituem os
tecidos periodontais (GENCO®, 1992). Niveis mais altos de IL-1 foram
encontrados na gengiva (HONIG et al.’, 1989) e em sitios ativos (STASHENKO
et al.'”>", 1991a e b) de pacientes com periodontite do adulto, e diminuidos no
fluido gengival apds tratamento da DP (MASADA et al’. 1990). Diferencas

individuais nos niveis de interleucina relacionados aos diferentes graus de
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suscetibilidade & DP sdo atribuidas a alelos de genes polimorficos da
interleucina-1. O alelo 2 do polimorfismo IL-1B" estd associado ao
aumento da produgdo de IL-1B in vitro (POCIOT et al.', 1992) e por
polimorfonucleares do sangue periférico (GORE et al.’, 1998). Em adultos, o
polimorfismo no gene da IL-1p " (alelo 2} sugere fortemente um papel desta
citocina na patogénese da DP (KORNMAN et al.”, 1997; GORE et al.’, 1998). A
freqiiéncia do alelo 2 do polimorfismo IL-1B%? esteve significativamente
aumentada em pacientes com DP avangada quando comparados com aqueles
com DP leve 4 moderada, o que fornece subsidios para a implicacdo desse
polimorfismo na suscetibilidade a severidade da DP em adultos (GORE et al.’,
1998). Individuos heterozigotos para o alelo 2 (polimorfismo IL-187%%)
produzem 2 vezes mais IL-1B, enquanto a homozigose para esse alelo
proporciona o aumento de 4 vezes na producio desta interleucina-1 B (PocioT
etal."’, 1992). KORNMAN et al.’ (1997) associaram um gendtipo composto por
alelos resultantes de polimorfismos no gene da IL-187% (alelo 2) ¢ da
IL-1a% (alelo 2) a severidade do desenvolvimento da DP em adultos e
estimaram a freqiiéncia desse genétipo composto na populagfo em cerca de 30
%. Foi demonstrado estatisticamente, num estudo longitudinal de 14 anos, que

a presenca de gendtipos variantes (chamados de genotipos positivos para a
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IL-1), resultantes de polimorfismos, aumenta as chances de morbidade dental
em 2,7 vezes e, num efeito combinado com o fumo, pode resultar num risco
7,7 vezes maior de perda dental (MCGUIRE; NUNN'?, 1999). Estes autores
observaram um alto grau de colinearidade entre a combinagfo fumo-gendtipo
positivo para IL-1 e pardmetros clinicos relacionados a perda dental, tais como
profundidade de sondagem, envolvimento de furca e mobilidade. Para os
autores, € possivel prever quais pacientes sfo passiveis de perder mais dentes,
especialmente quando fumantes, o que denota a relevancia clinica da
informacdo genética. O valor dos parametros clinicos tradicionalmente usados
na determinacfio do prognostico da DP parece estar pelo menos em parte na
dependéncia de genotipos especificos. A associa¢do entre uma dada doenca e
um marcador genético conhecido, além de permitir a identificacdo de
individuos de maior risco ao desenvolvimento da doenca em questio,
contribui para decifrar a heterogeneidade etiolégica da mesma na elucidacio

de sua patogénese (SOFAER'?, 1990).

DIAGNOSTICO MOLECULAR DA DOENCA PERIODONTAL
Mais do que focalizar niveis de higiene oral, identificando-se e

quantificando-se a microbiota potencialmente patogénica, o principal desafio
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para o futuro parece ser encontrar meios de identificar grupos de risco para a
severidade da doenca periodontal. Clinicamente, esses fatores podem ser
usados para a identificagdo de individuos com uma resposta desfavoravel ao
ataque microbiano, isto €, pessoas que sejam suscetiveis & doenca periodontal,
para que sejam priorizados programas de prevengfio, antes que ocorra a
destruigo irreversivel dos tecidos periodontais, e para que se conheca melhor
o curso da doen¢a. A DP compreende um grupo de doengas crdnicas
multifatoriais complexas cuja etiopatogénese ¢ pobremente compreendida,
dessa forma dificultando testes diagnésticos do risco de sua severidade e
progressio (KORNMAN; DI GIOVINE®, 1998). Mediadores pro-inflamatérios
parecem ser o foco de atencio neste momento em que a resposta do
hospedeiro mostra-se determinante na intensidade da destrui¢fo periodontal.
Assim, a busca de marcadores genéticos que permitam a deteccio de
individuos com maior probabilidade de desenvolver a doenca € fundamental
para a prevencao da instalagdo do processe destrutivo, ou para a instauragio
de terapéutica individualizada e proservacio adequada de pacientes, nos quais
sinais clinicos da doenca j4 se manifestaram. Sendo a DP uma doencga
multifatorial complexa, quanto mais genes forem considerados, mais efetivo

sera o diagnostico.
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A mensuragio da perda 6ssea através de sondagem na dentigdo mista e
em dentes apenas parcialmente erupcionados € considerada dificil. Devido a
severidade das periodontites de inicio precoce (EOP) e a sua tendéncia a
progredir para a morbidade dental em curto espago de tempo e em individuos
jovens, a detecgdo precoce da EOP em criangas e adultos jovens € de suma
importéncia para o diagnéstico de individuos suscetiveis a desenvolverem a
doencga a partir da infec¢io. Pelo fato de a EOP apresentar tendéncia &
agregacdo familiar, a investigacio genética em individuos jovens,
principalmente naqueles descendentes de pais que perderam dentes pela DP,
poderia garantir acompanhamento mais cuidadoso do profissional quanto ao
controle de placa, juntamente com aconselhamento contra habitos de risco,
como o fumo. A descoberta de marcadores genéticos relacionados a EOP pode
ser de inestimave] valia para a compreensfo de sua etiologia e patogénese e,

no futuro, para a instalagéo de analise epidemioldgica preventiva.

A anilise de DNA humano ¢ amplamente empregada em estudos
genéticos de familias e populagdes. Na maioria dos casos, € realizada em
amostras obtidas de sangue periférico. No entanto, constitui um procedimento
invasivo, além de esbarrar em problemas éticos, tais como em casos que

envolvem pessoas extremamente doentes, idosos e criancgas; também requer
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supervisdo medica e equipamento especifico, 0 que aumenta os custos. A
obtencéo de células epiteliais da mucosa bucal como fonte de DNA permite
uma analise genética facil, rapida e sem entraves do ponto de vista ético. Ela
consiste na realizagdo de um bochecho com solugfio de glicose a 3 % pelo
paciente por 1 minuto (SCAREL et al.”’, 2000; TREVILATTO; LINE'®). Essa
solugéo transporte contém as células epiteliais nucleadas, a partir das quais se
extrai 0 DNA, o que permite as anélises de suscetibilidade genética a DP. O
perfil de suscetibilidade representa a somatéria das anélises individuais de
genes que expressam mediadores/fatores celulares envolvidos na patogénese

da doenga.

CONCLUSAO

Num futuro muito préximo, a pratica da coleta de um simples bochecho
do paciente podera permitir ao cirurgifo-dentista o conhecimento do perfil
individual de risco 4 progressdo e severidade da doenga periodontal. Essa
técnica de coleta é simples, rapida e ndo-invasiva, de apropriada execugdo
durante uma consulta clinica e indicada, por exemplo, para pacientes cujos
progenitores perderam elementos dentarios em conseqiiéncia da DP Dessa

forma, sugere um acompanhamento mais préximo do paciente pelo CD e



desaconselha habitos de risco, como o fumo. Ainda, do ponto de vista do
cirurgido-dentista, este terd como se proteger judicialmente se de posse de
termo de compromisso devidamente assinado pelo paciente, em ciéncia de sua

condicdo genética.
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Abstract. In this study, the clinical, genetic and microbiological profile of a 14-individual
family with Aggressive Periodontitis was reported. Microbiological samples were obtained
from subgingival plaque of affected sites and PCR was utilized to detect pathogenic
bacteria. RFLP-PCR was used to determine cytokine genetic polymorphisms. Localized
Aggressive Periodontitis was diagnosed for a 18-yr-old systemically healthy non-smoking
female (proband), associated with Actinobacillus actinomycetemcomitans infection and
detectable levels of Porphyromonas gingivalis, Bacteroides Jorsythus and Treponema
denticola. The siblings displayed clinically detectable Aggressive Periodontitis. Bacteroides
Jorsythus and T. denticola were the most frequent pathogens found. P. gingivalis was
detected in 50 % of the individuals. Allele 2 of the IL-1¢ (-889) polymorphism was found in

all the individuals as well as allele 1 of the IL-15 (+3953). Alleles 1 and 2 (50 % each) of

the IL-18 (-511), allele 1 of the TNF-& (-308) and allele 2 (in homo or heterozygosity) of
the gene IL-RN (intron 2) were present. The low prevalence of A. actinomycetemcomitans in
this family may question the validity of the microbiological analysis to diagnose Localized
Aggressive Periodontitis. The results clearly show that microbiological and genetic

parameters were irrelevant for the prediction of periodontitis susceptibility in this family.

Key words: Aggressive Periodontitis; cytokine; risk factors; gene polymorphism;

periopathogens




Aggressive Periodontitis comprises a group of rare (roughly 1 % of the population), rapidly
progressive forms of periodontitis, characterized by severe destruction of periodontal
attachment apparatus at an early age. Aggressive Periodontitis seems to be inherited in a
Mendelian Fashion, and both X-linked and autosomal modes of transmission have been
proposed (Hart et al. 1992, Hodge et al. 2000). Diagnosis of Aggressive Periodontitis
requires exclusion of the presence of systemic diseases that may severely impair host
defenses and lead to premature tooth loss (Tonetti & Mombelli 1999). The short time of
manifestation of clinically detectable levels of disease i1s generally interpreted as being the
expression of either aggressive etiological agents, that implies infection with a highly
virulent microbiota, or a high level of subject susceptibility to Periodontal Disease (PD), or a
combination of the two (Tonetti & Mombelli 1997). Actinobacillus actinomycetemcomitans
(A.a) has received particular attention in recent years for being considered a key
microorganism in Localized Aggressive Periodontitis. Bacterial lipopolysaccharide (LPS)
activates host cells to secrete inflammatory mediators such as prostaglandins, interleukin-1
beta (IL-14) and tumor necrosis factor alpha (TNF-a). Subject differences in the interleukin
levels are related to the different degrees of susceptibility to periodontal disease and are due
to polymorphic alleles of some genes.

Polymorphisms in the [L-1e, IL-18 and TNF-¢ can identify individuals susceptible to
periodontitis (Gore et al. 1998, Diehl et al 1999, McGuire & Nunn 1999). These cytokines
are key regulators of the host immuno-inflammatory responses to microbial infection
(Kornman et al. 1997). They modulate the synthesis and resorption of extracellular matrix
components and bone of the periodontal tissues (Genco 1952). Interleukin-1 (IL-1) has been

implicated in disease pathogenesis because it is considered to be a muitifunctional pro-
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inflammatory cytokine (Birkedal-Hansen 1993). Besides participating in several aspects of
the immune response (Tatakis 1993), it enables ingress of inflammatory cells into sites of
infection, stimulates release of metalloproteinases that degrade proteins of the extracellular
matrix and promotes bone resorption (Birkedal-Hansen 1993, Diehl et al 1999). The allele 2
of IL-15 (+3953) gene was associated with increased production of IL-14 in vitro (Pociot et
al. 1992) and by peripheral blood leukocytes (Gore et al. 1998). Heterozygous individuals for
the IL-1/8 (+3953) allele 2 can produce twice as IL-1 £. while homozygosity promotes a
4-fold increase in the production of IL-18 (Gore et al. 1998). A longitudinal study with a
follow up of 14 years (McGuire & Nunn 1999) showed a close relationship between a
positive IL-1 genotype (allele 2 of the IL-1 5% ?) status and tooth loss. However, alleles 1 of
IL-1a (-889) and IL-1$ (+3953) polymorphisms were shown to be associated with
Aggressive Periodontitis and the variation at the IL-1¢ (-889) marker does not seem to be
closely linked with this disease (Dieh! et al. 1999). It was also observed that homozygous
individuals for allele 2 of -1 (-889) marker were quite rare (only 3 % of the patients with
Aggressive Periodontitis).

In spite of its rare occurrence, Aggressive Periodontitis has been the focus of many
investigations aimed at understanding its etiology and pathogenesis. In this study we report
the clinical and microbiological profile, as well as the analysis of specific inflammatory

mediator genotypes of a 14-individual Brazilian family with Aggressive Periodontitis.
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Materials and Methods

Clinical procedure

Within a protocol approved by an institutional review board, subjects signed a consent form
after being advised of the nature of the study. The two-generation family was formed by 14
individuals: 8 women and 6 men. The average age was 21 years, with a range between 10
and 48 years. Evaluations in each family member consisted of medical and dental history,
full-mouth periapical radiographic survey and dental examination. Patients did not smoke
and did not have any systemic disease. Clinical examination consisted of visual inspection
and photography of the teeth and oral tissues. Measurements of probing depth and of
attachment level were made at four sites for each tooth using standard periodontal probe
(Hu-Friedy, Chicago, IL). Inflammation was measured using the Gingival Index (GI) and
microbial deposits were assessed using the Plaque Index (PT) (Loe 1967). Alveolar bone loss
was verified by the use of periapical radiographs (Rx). Any tooth with a clinical attachment
loss (CAL) 2 5 mm was considered to be affected (Flemming 1999, Hedge et al. 2000).
Siblings 3 and 4 refused from clinical and radiographic examination. Tt should be noted that
the detection of clinically evident disease is very unlikely in patients less than 13 years of
age, unless they are suffering from any variety of systemic conditions that interferes with
resistance to bacterial infection in addition to or as part of their Aggressive Periodontitis

(Armitage 1999).

Microbiological analysis
Sampling
Microbiological samples were obtained from subgingival plaque of affected sites. Sample

sites were isolated and air-dried. Supragingival plaque was removed and paper points were
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mserted to the depth of the pockets, held in place for 13 s and placed into a vial containing
0.5 ml sterile water. The samples were boiled for 10 min, centrifuged, and the supernatant

was subsequently used for PCR analysis.

Bacterial samples

The following bacterial strains were obtained from American Type Culture Collection and
used as positive and/or negative controls: Porphyromonas gingivalis (P.g.) (ATCC 33277),
Porphyromonas endodontalis (P.e.) (ATCC 35406), Bacteroides forsythus (B.f) (ATCC
43037), Actinobacillus actinomycetemcomitans (A.a. J (ATCC 29522), Prevotella intermedia

(P.i.) (ATCC 25611), Prevotella nigrescens (F.n.) (NCTC 9336) and Treponema denticola

(7.d) (clnical isolate).

Primers

The primers used have been described previously: P. gingivalis (Benkirane et al. 1995); B.
Jorsythus, T. denticola and A. actinomycetemcomitans (Slots et al. 1995); P. endodontalis; P.
intermedia and P. nigrescens (Guillot et al. 1997). Most of these bacteria are considered to

be predictors for the progression of periodontitis (Flemming 1999).

PCR

Amplifications were performed in a reaction mixture containing 5 uL of sample, 1X PCR
buffer (10 mM Tris-HCl, pH 9.0; 50 mM KCI 1.5 mM MgCly), 200 uM of each of the
4 dNTPs, 1.25 U Taq DNA polymerase, 1.0 UM of each primer in a final volume of 50 pL.
The PCR temperature profile included an initial denaturation step at 95°C for 2 min,
followed by 36 cycles of denaturation at 95°C for 30 s, primer annealing at 65°C for 1 min

and extension at 72°C for 1 min, with a final extension step of 72°C for 2 min. PCR
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amplification products were analyzed in 1.5 % agarose gel electrophoresis. The gel was

stained with ethidium bromide and photographed on a ultraviolet light transilluminator.

Genes of the host inflammatory response

Sampling

Fourteen iﬁdividuals undertook a mouthwash after 2 min, containing 5 mL 3 % glucose.
Following mouthwash, a sterile wood spatula was used to scrape oral mucosa. The tip of the
spatula was then shaked into the retained mouthwash solution. Buccal epithélial cells were
pelleted by centrifugation at 2000 rpm for 10 min. The supernatant was discarded and the
cell pellet resuspended in 500 pL of extraction buffer [10 mM Tris-HCl (pH 7.8), 5 mM

EDTA, 0.5 % SDS]. The samples were then frozen at -20 °C until used for DNA extraction.

DNA extraction

After defrosted, samples were incubated overnight with 100 ng/mL proteinase K (Sigma
Chemical Co., St. Louis, MO, USA) at 37°C with agitation. DNA was then purified by
sequential phenol/chloroform extraction and salt/ethanol precipitation (Sambrook et al
1989). DNA was dissolved in 70 pL TE buffer [10 mM Tris (pH 7.8), 1 mM EDTA]. The

concentration was estimated by measurements of OD 260.

Analysis of genetic polymorphisms

Amplification reactions (PCR) were performed with 300 to 700 ng DNA i a volume of
50 uL in reaction mixture containing 10 mM Tris-HCl (pH 8.3), 50 mM KCI,
deoxyribonucleotides (200 uM each), 2 U Tag DNA polymerase (Amersham Pharmacia
Biotech, Uppsala, Sweden). Five genetic markers, considered to be predictors of Adult

Periodontitis severity by Kornman et al. (1997), were mvestigated: IL-1a (-889),
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IL-18(-511), IL-15(+3953), TNF-a (-308) and 1L-RN (intron 2} genes. The primers, MgCl,
concentration, Cycle parameters and restriction assays (RFLP) were used as described
(Kornman et al. 1997). Amplification was carried out in a Perkin-Elmer GeneAmp 2400
thermal cycler. Restriction products were visualized by electrophoresis on vertical 5 %
polyacrylamide gels in 1X TBE (89 mM Tris-Borate, 89 mM boric acid, 2 mM EDTA),

followed by silver staining (Bio-Rad Silver Stain Kit).

Results

Case report

Proband features

The proband (subject 10: Fig.1, Table 1) was examined and complained about tooth
mobility. The patient was systemically healthy and did not present susceptibility to
infections. She suffered from red, swollen and easy-bleeding gingiva, progressive mobility
on all first molars and gingival recessions. At the moment of clinical examination, the right
maxillary and mandibular first molars and the left maxillary first molar were extremely
mobile. The teeth were free from caries and calculus was not found. Radiographs revealed
extensive alveolar bone loss on the first molars. Deep pockets were clinically detected by
probing. Localized Aggressive Periodontitis was diagnosed for the proband according to the
criteria of the /999 World Workshop for a Classification of Periodontal Diseases and

Conditions (Armitage 1999),

Siblings
Subjects 11, 13, 14, 15 (Fig.1, Table 1) did not show any clinical attachment loss. At their

age (10 to 16 years) the disease phenotype may not have developed sufficiently so that could
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be reliably differentiated from diseased subjects. The youngest siblings of the family (13, 14
and 15) were in the period of mixed dentition. Six siblings (5, 6, 7, 8, 9 and 12 Fig.1, Table
1) presented signs of Aggressive Periodontitis. Siblings 5, 6, 7 and 8 presented several
missing teeth and clinical attachment loss were in the range of 5 to 7 mm; radiographs
revealed angular defects affecting the related teeth, especially in sibling 7. Siblings 5 and 6
showed a moderate amount of calculus and plaque. Sibling 7 did show neither calculus nor
amounts of plaque. Localized Aggressive Periodontitis was diagnosed for subjects 5 and 8.
Incipient LAP was diagnosed for subject 9, which presented only two affected sites, and
sibling 12, with affected sites on the first molars (she was in the period of mixed dentition}).
The large number of missing teeth and loss of attachment > Smm in other teeth than molars
and incisors in patients 6 and 7 suggest a generalization of the process of disease. The
clinical condition of the mother (subject 2: Fig. 1) suggests that she used to portrait

periodontal disease (Table 1).

Microbiological findings

The specificity of PCR primers was confirmed against the tested species. No cross reaction
was observed for all tested species. The most frequent pathogens found in the subgingival
microbiota of the analyzed patients were B. forsythus and T. denticola (detected in 45 %
plaque samples). Porphyromonas gingivalis was found in about 50 % of the aggressive
periodontitis individual plaque samples. The proband (subject 10) was colonized by A.

actinomycetemcomitans, B. forsythus, T. denticola and P. gingivalis (Table 2).

Genetic analysis
The following alleles of the polymorphisms studied were observed in the family: allele 2 of

IL-1a gene (-889), allele 1 for the IL-1/ gene (+3953), alleles 1 and 2 (50 % each) for IL-1 B
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gene (-511), allele 1 for TNF-ar gene (-308) and allele 2 (in homo or heterozygosity) for TL-

RN gene (intron 2) (Table 3).

Discussion
Gram-negative organisms are believed to constitute approximately two thirds of the
inhabitants of aggressive periodontitis pathogenic  microbiota.  Actinobacillus
actinomycetemcomitans, a facultative anaerobic, is considered to be closely associated with
LAP (Tonetti & Mombelli 1999). In fact, this microorganism was detected in the proband
sites of infection. Together with the clinical attachment loss and alveolar bone loss localized
in the mesial aspect of the first molars, the presence of this pathogen is considered to be an
important factor in the diagnosis of LAP (Lench et al. 1988). Generalized aggressive
periodontitis has been frequently associated with P. gingivalis, B. Jorsythus and A.
actinomycetemcomitans (Tonetti & Mombelli 1999). One of the siblings with generalized
aggressive periodontitis had P. gingivalis and the two presented B. Jorsythus. Sibling 15 was
infected with A.a., P.g., P.e. and T.d.. This patient had a significant microbiota and should
be monitored. He did not present signs of disease, which could be due to low age (10 years).
Since bacteria alone will not explain periodontal disease progression, genetic risk factors
mnplicated in the host immune and inflammatory response to bacterial etiologic agents might
significantly contribute to the comprehension of the pathogenesis of this group of diseases.
Allele 1 (genotype 1/1) of the IL-17 (+3953) polymorphism was present in all the family
members analyzed. If the presence of allele 1 for the IL-1 B (+3953) polymorphism
determines low levels of IL-13 (and we found it in hemozygosity for all the family

members), other mediators should be playing a role and having an effect on severity of
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periodontal disease. Perhaps, the lower expression of the IL-1 f may be compensated by the
homozygosity of the IL-1¢a gene (allele 2). All the individuals studied did present allele 2
(genotype 2/2) of the IL-1a (-889) marker. Although IL-1a is about 15-fold less potent than
1L-12 (Stashenko et al. 1991 b), polymorphism in this gene has been associated with juvenile
arthritis, a chronic inflammatory disease (McDowell et al. 1995). Otherwise, allele 1 of the
IL-1 (+3953) polymorphism associated or not with IL-1a (-839) allele 2 can possibly cause
individuals to be more susceptible to aggressive periodontitis. It is possible that the non-
affected siblings of this study do not show signs of disease because of low age {principally
individuals 14 and 15 who carry pathogenic bacteria). The distinct roles of IL-1c and S in
periodontal diseases indicate a possible association between periodontitis severity and IL-1
genotypes, but conclusive data about which allele of both polymorphisms really and
undoubtly contributes to the increase of susceptibility to periodontal disease remain to be
deciphered.

Regarding the TL-15 (-511) polymorphism, we have found alleles 1 and 2 in homo or
heterozygosity, with a similar frequency. The frequency of alleles 1 and 2 has been
estimated as about 60 % and 40 % respectively {Di Giovine et al. 1992),

The tumor necrosis factor alpha (TNF-q) is a pro-inflammatory cytokine, produced by
macrophages, with a similar role as IL-1 (Alexander & Damoulis 1994). 1t induces the
secretion of collagenase, prostaglandin E; (PGE,) and interleukin-6 (IL-6) by fibroblasts and
bone in culture (Meikle et al. 1989), stimulates bone resorption, and has important
immunological activities (Bertolini et al. 1986). It is present in the crevicular fluid of
patients with gingivitis and periodontitis (Rossomando et al. 1990). However, TNF-a is

about 500-fold less potent than IL-1 in inducing bone resorption (Stashenko et al. 1991 a,
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Alexander & Damoulis 1994). Polymorphism within TNF-a locus {allele 2) has been
associated with autoimmune diseases (Wilson et al. 1993). In our study, we observed only
allele 1 (in homozygosity) in all individuals analyzed. In fact, the frequency of this allele
was around 84 % when a sample of forty unrelated individuals was screened {Wilson et al.
1982},

The IL-1 receptor antagonist (IL-1ra), expressed by IL-RN gene, is an IL-1 antagonist by
blocking TL-1 receptors, inhibiting the development of diseases mediated by IL-1. Out of the
four alleles described allele 2 is more frequent in patients with some forms of immuno-
inflammatory diseases (Tarlow et al. 1993, Blakemore et al 1994, Clay et al. 1994, Mansfield
et al. 1994). Allele 2 was present in all genotypes studied at least in heterozygosity.

We have investigated some already reported markers, but also have to consider the effect
of other host modifying factors, acting in antagonistic or synergistic ways with the genes of
principal effect, that can modulate the severity of the inflammatory response. Besides, it is
not certain yet whether IL-1 is indeed the major factor determining the genetic susceptibility
to periodontitis. It is possible that the findings and definitions of factors composing the host
response, together with the local microbiota associated, could help clarify the eticlogy and
pathogenesis of this heterogeneous disease, this way providing the best way to prevent and
monitor the treatment of this pathology. Analysis of families which portrait forms of
aggressive periodontitis may help to add information to clarify the factors that really
contribute to progress disease.

It 1s also worth mentioning that the use of buccal epithelial cells as source of DNA for
PCR amplifications has several advantages over blood sampling (Trevilatto & Line 1999,

Scarel et al. 2000). The collection of material is fast and ingxpensive, buccal samples can be
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easily obtained from patients who are reluctant to donate blood and there is no need of
medical supervision during sampling (Lench et al. 1988, Meulenbelt et al 1995). Besides,
children’s consent becomes easier, which is suitable for epidemiological analysis and

diagnostic assays involving a large number of individuals.
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Table 1. Clinical features of the individuals within the family with aggressive periodontitis.

Patient | Age| Sex Missing Teeth Teeth = CAL (mm) Alveolar Bone Loss |
[tooth face*] (Rx)
All the maxillary h 31/32/41/42/
48 absent

2 Female 37/38/46/47/48 43/44 /45
5 16/12/11/21/22/24/26 _ 27133/

25 | Female 36/37/32/46 21=Tim] 31/41/42

6 24 | Male | 17/14/12/11/21/22/26/36/ | 16=3]m}; 24=5[m]; 37=5[v] 16/24/25/26/
34/32/33/31/41/42/46 43=T[m] 36/43/47
L2 16=3{m]; 24=7[m]: 16/22/24/26/34/

7 93 | Female 31/32/41/42 46="7[m}; 44=T}v]; 35/36/

36=5[b] 44/45/46

16=T{m/d]; 21=51d);
8 " 22=5[m]; absent
9 19 | Female absent 16=T[m]}; 26=5[m/d| 16/26
10 16=7[m]; 26=5[m]
=T7{m];, 26=5[m];
11 16 | Female absent absent absent
12 14 | Femate absent 16=5]d}; 26=5[d}; 36=5[d]; absent
46=5[d]

13 13 Male absent absent absent
14 11 Male absent absent absent
15 10 Male absent absent absent

* m=mesial; d=distal: yv=vestibular; b=buccal
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Table 2. Presence of specific bacteria in crevicular sites of the aggressive periodontitis patients.

Patients A.a Bf. P.e. Pg. P.i P.n. T.d
2 - - - - - - -
3 - + - - - - +
4 - - - - - - -
&%

6 - + - + - + +
7 - + + - - - -
8 - + - + + - +
9 - + + - - - +
10 + + + _ - T
11 - - - - - - -
12 - - - - - - -
13 - - - - - - -
14 - + - + - - +
15 + - Bl + + - - -+

+ positive PCR reaction; - negative PCR reaction.

% This patient was not analyzed because she had already started taking antibiotics.
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Table 3. Gene markers analyzed with the respective genotypes of each individual of the

Brazilian family with aggressive periodontitis.

[ ] IL-1g3® IL-18 +3953 IL-153 B | TNF.g % IL-RN
Patient | nojes 172) | (alleles 1/2) | (alleles 1/2) | (alleles 1/2) | (alleles/2/3/4/5)
2 (2/2) (/N (172 (/1) 22
3 (2/2) (1/1) 2/2) (a/m (2/4)
4 2rR) (/1) (1) (1/1) (2/2)
5 272 A ERERD) (/1) 272)
6 (272) () (172) (/1) 2/2)
7 272) /n (1/2) (D (2/4)
8 (2/2) (/1) (172 (/1) (2/2)
9 272) ) (/D) (/1) 2/2)
10 (2/2) (/1) (172) (/) (2/2)
11 2/2) (/1) (1/2) (D) (2/2)
12 (272) (N (/D (/D (2/2)
13 (2/2) (/1) (2/2) (1/1) (212)
14 (2/2) (/D) 272) (/D) (2/4)
15 (2/2) (1/1) (1/1) ] (1/1) (2/2)
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Fig 1. Pedigree of the family. Circles designate female and squares males. The proband is

indicated with an arrow.
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Abstract

The aim of this study was to investigate the association between
polymorphisms in the IL-le and IL-153 genes and severity of chronic
periodontitis in Brazilians. 113 non-smoking subjects over 25 years (mean age
41.6) were divided according to the severity level of periodontal disease: 44
healthy individuals (control group), 31 subjects with moderate and 38 with
severe periodontitis. DNA was obtained from epithelial cells through a
mouthwash with 3 % glucose and scraping of oral mucosa. The samples were
analyzed for /1.-14 (-889) and IL-1B (+3953) polymorphisms using PCR-RFLP,
The significance of the differences in the frequencies of the polymorphisms in
the control and groups with periodontitis was assessed by Chi-square test
(p<0.05). No significant differences in the allele and genotype frequencies were
found among the groups. It was concluded that neither JL-/4 (-889) nor
IL-1B (+3953) polymorphism was associated with the severity of chronic

penodontal disease in the study population.



Periodontal diseases (PD) comprise a group of infectious immuno-
inflammatory diseases, characterized by irreversible loss of tissue support
around the teeth, which often leads to tooth loss. Bacterial lipopolysaccaharides
(LPS) of the dental plaque activate cells to produce cytokines such as
interleukin-1 (IL-1), which plays a central role in the pathogenesis of many
autoimmune and infectious diseases, including periodontitis [1]. Interleukin-1 is
a pro-inflammatory cytokine that has been observed in up to 100 % of the
gingival crevicular fluid (GCF) from periodontally diseased sites [2]. It has been
postulated that this cytokine could be considered a clinical indicator of the active
phase of periodontal disease [3].

Together with age, race and smoking, polymorphisms in immuno-regulatory
genes seem to be risk factors for the onset and progression of PD. Within the
IL-1/3 gene, a polymorphism in exon 5 (at position +3953) has been reported to
influence the production of IL-18 protein. Genotype 2/2 of IL-1B (+3953)
polymorphism has been associated with a 4-fold increase in IL-1£ production
[4]. A composite genotype formed by allele 2 of a bi-allelic polymorphism at
position -889 of /L-14 plus allele 2 of /L-1B (+3953) occurred in 80 % of the
individuals severely affected and did correlate to the clinical status of chronic

periodontitis [1].

64




In this study we investigated the association between polymorphisms
[1-14 (-889) and IL-IB (+3953) and the severity of chronic periodontitis m a

Brazilian population.

Methods

Subject Selection. A convenience sample of 113 unrelated, non-smoking
subjects over 25 years of age (mean age 41.6 years) from the Southeastern
region of Brazil were recruited for study from the patient pool at the Dental
Clinics of the Faculty of Dentistry of Piracicaba - UNICAMP. The baseline
clinical parameters for the subject population are presented in table 1. The
criteria of exclusion and diagnosis were described elsewhere [5]. Subjects were
divided mto the following categories according to PD severity: 44 healthy
individuals (control group), with no signs of disease, 31 subjects with moderate
periodontitis and 38 patients with severe periodontitis.

Sampling. DNA was obtained from epithelial buccal cells and extraction was
performed as described by Trevilatto & Line (2000) [6].

Polymorphism in the IL-1c gene at position -889. The oligonucleotides 5°-
AAGCTTGTTCTACCACCTGAACTAGGC-3" and 5 -TTACATATGAGCCTTCCATG-3’
were used as primers. Polymerase chain reaction (PCR) was carried out with 500

ng genomic DNA in a total volume of 50 pL, containing 10 mM Tris-HCl
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(pH 8.3), 50 mM KCI, 1 uM of each primer, 200 uM each dATP, dCTP, dGTP
and dTTP, 2.5 mM MgCl, and 2.5 wnits Tag DNA polymerase (Amersham
Pharmacia Biotech, Uppsala, Sweden). The reaction was incubated for 3 min at
95°C, followed by 35 cycles of 1 min at 95°C, 1 min at 55°C and 1 min at 72°C
and a final extension at 72°C for 5 min. Amplifications were carried out in a
Perkin-Elmer GeneAmp 2400 thermal cycler. Restriction fragment length
polymorphism (RFLP) was performed with 3 U per 25 ul reaction of Ncol at
37°C overnight (ON) to detect allele 1 [T] (16 bp + 83 bp) and allele 2 [C]
(99 bp).

Polymorphism in the IL-1 gene at position 3953 (5" exon). The region that
contains the Tagl polymorphic site within exon 5 of TL-1 £ gene was amplified
by polymerase chain reaction (PCR). The oligonucleotides  5'-
CTCAGGTGTCCTCGAAGAAATCAAA-3' and S-GCTTTTTITGCTGTGAGTCCCG-3'
ﬂanking this region were used as primers. Amplification reactions were carried
out with 500 ng genomic DNA in a total volume of 50 ul, containing 10 mM
Tris-HCl (pH 8.3), 50 mM KCI, 1 uM of each primer, 200 uM each dATP,
dCTP, dGTP and dTTP, 2.5 mM MgCl,, and 2.5 wnits Tag DNA polymerase
(Amersham Pharmacia Biotech, Uppsala, Sweden). The solution was incubated
for 2 min at 95°C, 1 min at 67.5°C and 1 min at 74°C by 2 cycles followed by
35 cycles of 1 min at 95°C, 1 min at 67.5°C and 1 min at 74°C and 3 cycles of
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1 min at 95°C, 1 min at 67.5°C and 5 min at 74°C. The products were digested
with 3 U per 25 pL reaction of Tagl at 65°C ON to wvield allele 1 [C]
(85 bp + 97 bp) and allele 2 [T] (182 bp). In both cases a constant 12 bp band
was also produced

Statistical Analysis. The allele ratio and genotype distribution of periodontitis

patients and healthy control subjects were analyzed with Chi-square test.

A p-value <0.05 was considered significant.

Results

There was no significant difference in the genotype distribution between
healthy controls and periodontitis patients in the polymorphisms JL-4%
(p=0.903) and IL-1B7* (p=0.663), neither was observed statistical variation in
the frequency of the alleles in either polymorphisms studied: /2-4** (p=0.647)
and IL-1B7" (p=0.351). The distribution of the genotype frequencies and the
frequencies of the alleles for both polymorphisms studied are shown in table 2.
Allele 2 of the /L-4 (-889) polymorphism was carried by 51.3% (58/113) of the
subjects; of these, only 5.3% (6/113) were homozygous. Allele 2 of the /L-/B
(+3953) polymorphism was rarer with 31% (35/113) of the study population
carrying this allele; of these, 3.5% (4/113) were homozygous. There was no

difference 1 the frequency of the composite genotype, consisting of
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IL-A (-889) allele 2 and IL-1B (+3953) allele 2, between the healthy group and
the groups with periodontitis (p==0.386). Only 33 of the 113 subjects (29.2%)

carried the composite genotype.

Discussion

Although the indications that more than half of the increased susceptibility to
periodontal disease may depend on genetic factors [7], the genetic factors
contributing to periodontitis susceptibility remain poorly understood. Among
potential new candidate susceptibility genes, there is a strong evidence to
support 1nvestigation of the IL-1 gene family on chromosome 2ql3, encoding
three proteins, IL-1a, IL-14 and the IL-1 receptor antagonist (IL-1ra), which
competes with 1L-1¢ and IL-14 for binding to the IL-1 receptors and is a potent
inhibitor of IL-1 activity. In this study polymorphisms in the pro-inflammatory
1L-1A4 and [L-1B were investigated. It was not realized significant association
between /L-14 and IL-1B polymorphisms and severity of periodontal disease.
Neither was observed a correlation between the composite genotype (formed by
at least one copy of the allele 2 of both polymorphisms) and periodontitis in the
study population.

When Cancasians were taken alone, differences in the allele and genotype

frequencies among the groups were not observed as well (data not shown).
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As can be noted in table 1, the majority (77 %) of the individuals belonging to
the population studied is of Caucasian heritage. The high number of white
individuals in the sample can be explained by the predominance of European
ancestry in South and Southeast of Brazil and is consistent with the data from
the Official Brazilian Census. Allele 2 carriage rate for both //-]4 (-889) and
IL-1B (+3953) polymorphisms in the Caucasians was respectively 54% (47/87)
of the population, with 5.8% (5/87) of homozygous, and 35.6% (31/87) of the
subjects, being 3.5% (3/87) homozygous. Studies on the relationship between
IL-1 polymorphisms and periodontitis in Caucasians found the following allele 2
carriage rates: 48% [8], 50.3% [1], 40.6% [9], 52% [10] and 56.4% [11] at the
IL-14 (-889), and 44.2% [1], 40.6% [9], 32.3% [12] and 49% [11] at the IL-1B
(+3953) locus. The composite genotype was carried by 33.3% (29/87) of the
study Caucasians, similar to that (36.3%) reported by Kornman et al. (1997) [11.
Lower prevalence of 28% was obtained by McDewitt et al (2000) [13] and
29.1% by Duff and di Giovine in Northem Europeans subjects of unknown
periodontal status [1], similar to what was obtained in this study for the whole
Brazilian population (29.2%).

Recently, a number of single nucleotide polymorphisms (SNPs), which
quantitatively affect mRNA synthesis, have been identified in the IL-1 gene

cluster, and their frequency is associated with the incidence and severity of
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several infectious and inflammatory diseases, such as rheumatoid arthritis [14],
meningococcal disease [15] and chronic periodontitis {1, 9, 11, 12].

Our results failed to detect an association between specific alleles of
11-14 (-889) and IL-1B (+3953) polymorphisms and chronic periodontal disease
in a Southeastern Brazilian population. Even though the IL-1 genes do affect the
production of the cytokines, we speculate the total influence might be weak and
these alleles may not represent a risk factor for Brazilian periodontitis patients.
Although the role IL-1 plays in leading to tissue destruction, it is worth
mentioning the need for evaluation of other potential candidate genes as
contributors to periodontitis, since the existence of a unique gene of principal
effect has not vet been confirmed, and chronic periodontitis may possibly
represent a polygenic disease. Besides, an individual may also increase
susceptibility to severe disease due to non-genetic factors, such as economic
status, poor education or lack of professional dental care and bacterial challenge.
Probably, in each population an individual risk factor may explain a different
proportion of severe periodontitis cases than in other population groups.
Polymorphisms in these and/or other genes of the host response, vet to be
identified, may bring more information as to which factors could indeed be

implicated in the process of disease.
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It was concluded that neither /Z-/4 (-889) nor /L-18 (+3953) polymorphism
was associated with the severity of chronic periodontal disease in the population
studied. Although the prevalence of the polymorphisms studied for the Brazilian
population was similar to that reported for Europeans, findings from this study
bring into question the usefulness of the cited polymorphisms as a method for

determining the susceptibility of Brazilian patients to chronic periodontitis.
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Table 1. Baseline clinical parameters of the subject
population (n=113)

Healthy Moderate  Severe

(n=44) (n=31) (n=38)
Age (vears)
Mean (+ SD) 432 (£14.0) 36.9(x11.2) 43.6 (£14.4)
Gender %
Female 68.2 80.6 842
Male 31.8 194 158
Ethnic Group %
Caucasoid 84.1 77.4 68.4
Afro-American 6.8 16.1 13.2
Mulatto 6.8 6.5 184
Japanese 23 0.0 0.0

Table 2. Distribution of the IL-14 (-889) and /Z-1B (+3953) alleles (n=226) and
genotypes (n=113) m the healthy group and in groups with moderate and severe
periodontitis of the whole Brazilian population

IL-1A (-889) IL-1B (+3953)
Genotype- n (%) p value Genotype - n (%) p value
171 12 272 171 172 2/2
Healthy 2004535 21¢477) 368 0. 76L5) 15340 2045
Moderate 15 (48.5) 14 (45.0)  2(6.5) 24(77.5)  6(193) 1(3.2)
Severe 200527 17447 1(2.6) 27(71.0)  10(263) 1.7
Allele - n (%) Allele - n (%)
1 2 1 2
Healthy 61 (69.3) 27 (30.7) 0.715 69 (78.4) 19 (21.6) 0.351
Moderate 44 (71.0) 18 (29.0) 54 (87.0) 8 (13.0)
Severe 57 (75.0) 19 (25.0) 64 (84.2) 12 (15.8)
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ABSTRACT

Polymorphisms in the interleukin-1 (IL-1) gene cluster have been associated
with many types of inflammatory diseases including chronic periodontitis. The
aim of this study was to investigate the association between IL-1 B (-511)
polymorphism and severity of chronic periodontitis in Brazilians. 113 non-
smoking subjects over 25 years (mean age 41.6) belonging to different ethnic
groups were divided according to the severity level of periodontal disease: 44
healthy individuals, 31 subjects with moderate and 38 with severe
periodontitis. DNA was obtained from epithelial cells through a mouthwash
with 3% glucose and scraping of oral mucosa. The samples were analyzed for
IL-18 (-511) polymorphism wusing PCR-RFLP. The significance of the
differences in the frequencies of the polymorphism in the control and groups
with periodontitis was assessed by Chi-square test (p<0.05). Significant
differences in the allele (p=0.018) and genotype (p=0.051) frequency were
found between control and groups with periodontitis only in the subgroup of
Brazilian blacks and mulattos. We concluded that allele 2 of IL-1 P (-511)
polymorphism was associated with susceptibility to chronic periodontitis in
the subpopulation composed of blacks and mulattos, which may suggest a

racial component in the determination of the degree of periodontitis severity.
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INTRODUCTION

Periodontitis comprises a group of chronic immuno-inflammatory diseases
that affect the tissues surrounding teeth and can lead to tooth loss. The
etiology of periodontal disease (PD) has been primarily attributed to the
interaction of bacterial antigens and inflammatory cells resulting in the
production of cytokines [1]. Monocytes are activated by lipopolysaccaharides
(LPS) to produce cytokines such as interleukin-1 (IL-1), which may contribute
to the destruction of periodontal tissues [2].

Interleukin-18 (IL-15) is a member of the interleukin-1 family that has a
broad spectrum of biological actions. The degradation of type I collagen by
fibroblasts when stimulated with IL-18 suggests that connective tissue
destruction could be initiated by this cytokine [3]. This molecule also
promotes bone resorption by stimulating proliferation, differentiation and
activation of osteoclasts [4]. Interleukin-1/ has been observed in up to 100%
of the gingival crevicular fluid (GCF) from periodontally diseased sites [1, 4-
6]. It was postulated that this cytokine could be considered a clinical indicator
of the active phase of periodontal disease [1].

Together with age, sex, race, stress and smoking [7-10], genetic

polymorphisms seem to be risk factors for the onset and pathogenesis of PD.
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Polymorphisms in the IL-14 gene (chromosomal localization: 2q13) have
been reported. A single base polymorphism at position -511 (C—>T) was
described [11]. Allele 2 (T) of the IL-18 -511 gene polymorphism has been
associated with certain infectious and immuno-inflammatory diseases, such as
asthma [12], meningococcal disease [13], cirrhosis [14], hippocampal
sclerosis [15], mflammatory bowel disease [16, 17] and gastric carcinoma
[18].

Epidemiological studies indicate that periodontitis is widespread among the
Brazilian population [19-23]. Since IL-1/ seems to have key roles m the
development of chronic periodontitis, in this study we investigated the
association between the IL-15 (-511) polymorphism and the severity of

chronic periodontitis in a Brazilian population.

MATERIAL AND METHODS

Subject Selection. A convenience sample of 113 unrelated, non-smoking subjects
>25 years of age (mean age 41.6 years old), were recruited for study from the
patient pool at the Dental Clinics of the Faculty of Dentistry of Piracicaba -
UNICAMP  (approved by the Fthical Committee in Research at

FOP/UNICAMP, protocol 63/99). The patients are from the Southeastern
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region of Brazil. The principal ethnic groups that constitute the Southeast
Brazilian population [24, 25] were included in this study: 87 Caucasian
(white), 13 Afro-American (black), 12 mulatto and 1 Japanese imdividuals.
The baseline clinical parameters for the subject population are presented in
table 1. All subjects were in good general health and had at least 20 teeth in
the mouth. Subjects did not have any of the following exclusion criteria:
diseases of the oral hard or soft tissues except caries and periodontal disease;
use of orthodontic appliances; need for pre-medication for dental treatment;
chronic usage of anti-inflammatory drugs; a history of diabetes, hepatitis or
HIV infection, immunosuppressive chemotherapy; history of any disease
known to severely compromise immune function; present acute necrotizing
ulcerative gingivitis or current pregnancy or lactation. Subjects completed
personal medical and dental history questionnaires, and within a protocol
approved by an Institutional Review Board, signed a consent form after being
advised of the nature of the study. Diagnosis and classification of disease
severity were made on the basis of clinical parameters and consisted of
physical examination, medical and dental history, probing depth, assessment
of clinmical attachment loss (CAL), tooth mobility, gingival recession and

observation of bleeding on probing. Measurements of probing depth and
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attachment level were recorded at 4 points around each tooth. Subjects were

included in clinical categories according to PD severity:

1) Healthy group: Subjects found to exhibit no signs of periodontal disease as
determined by the absence of clinical attachment loss and no sites with
probing depth >3 mm (n = 44),

2) Moderate Periodontitis: Patients with tooth sites exhibiting 23 mm and
<7 mm CAL (n = 31),

3) Severe Periodontitis: Patients with teeth exhibiting 27 mm CAL (n = 38).

Sampling. The sampling of epithelial buccal cells was performed as described
by Trevilatto & Line [26]. Briefly, 113 individuals undertook a mouthwash
after 1 min, containing 5 mL 3 % glucose. Following mouthwash, a sterile
wood spatula was used to scrape oral mucosa. The tip of the spatula was then
shaked into the retained mouthwash solution. Buccal epithelial cells were
pelleted by centrifugation at 2000 rpm for 10 min. The supernatant was
discarded and the cell pellet resuspended in 500 pL of extraction buffer

[10 mM Tris-HCI (pH 7.8), 5 mM EDTA, 0.5 % SDS]. The samples were then

frozen at -20°C until used for DNA extraction.

DN4 Extraction. After defrosted, samples were incubated overnight (ON) with

100 ng/mL proteinase K (Sigma Chemical Co., St. Louis, MO, USA) at 37°C

with agitation. DNA was then purified by sequential phenol/chloroform
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extraction and salt/ethanol precipitation. DNA was dissolved in 70 uL TE
buffer {10 mM Tris (pH 7.8), 1 mM EDTA]. The concentration was estimated
by measurements of OD 260,

Polymorphism in the IL-1§ gene at position -511 (C—>T). The oligonucleotides 5°-
TGGCATTGATCTGGTTCATC-3" and 5°-GTTTAGGAATCTTCCCACTT -
3’ were used as primers. Amplification reactions were performed with 500 ng
genomic DNA i a total volume of 50 ul, containing 10 mM Tris-HCl
(pH 8.3), 50 mM KCI, 1 uM of each primer, 200 uM each dATP, dCTP,
dGTP and dTTP, 4 mM MgCL, and 2.5 units Teg DNA polymerase
(Amersham Pharmacia Biotech, Uppsala, Sweden). Cycling was 2 cycles of
2 mun at 95°C, 1 min at 53°C and 1 min at 74°C, followed by 38 cycles of
! min at 95°C, 1 min at 53°C and 1 min at 74°C. The products were digested
with 3 U per 25 uL reaction of Aval at 37°C ON to detect allele 1 (©)
(114 bp + 190 bp) and allele 2 (T) (304 bp).

Gel electrophoresis. Restriction products were visualized by electrophoresis on
vertical 10% non-denaturing polyacrylamide gels in 1X TBE (89 mM Tris-
Borate, 89 mM boric acid, 2 mM EDTA), followed by silver staining (Bio-Rad
Silver Stain Kit).

Statistical Analysis. The differences in allele and genotype frequency of

periodontitis patients and healthy control subjects were analyzed with Chi-
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square test. P-values less than 0.05 were considered to be statistically

significant. The analyses were performed by the program BioEstat [27].

RESULTS

There was no significant difference in the genotype distribution between
healthy controls and periodontitis patients on the IL-1 B (-511) polymorphism
(p=0.433), neither was observed statistical variation in the frequency of the
alleles for the polymorphism studied (p=0.522). The distribution of the
genotype frequencies for the polymorphism studied in the whole sample is
shown in table 2 and the frequencies of the alleles are shown in table 3. Allele
2 was carried by 65.5% (74/113) of the study population, being 14% (16/113)
homozygous.

When Caucasians alone were investigated, there were no differences among
the groups in the genotype (p=0.716, Table 4) and allele (p=0.955, Table 5)
frequencies for the IL-18 (-511) polymorphism. However, there was a
significant difference in the genotype (p=0.051, Table 6) and allele (p=0.018,
Table 7) frequencies between the healthy group and groups with periodontitis
in the subgroup comprising the Afro-Americans (blacks) and mulattos for the

IL-15 (-511) locus. For genotypes 1/1 ws 1/2 together with 2/2 [odds ratio:
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control vs moderate/severe disease = 18 (1.37-235.69), p=0.049]. For allele
1 vs allele 2 [odds ratio: control vs moderate/severe disease = 6.5 (1.48-28.4),
p=0.020]. Allele 2 was carried by 84% (21/25) of the whole Afro-American
and mulatto individuals, being 32% (8/25) homozygous. The allele 2 carriage
rate for the patients with moderate and severe periodontitis was 94.7%

(18/19), of whom 42% (8/19) were homozygous.

DISCUSSION

Polymorphisms in certain host-response genes have been related to hyper-
secretion of several cytokmes upon microbiological challenge [28-30].
Recently, a number of polymorphisms, which quantitatively affect mRNA
synthesis, have been identified in the IL-1 gene cluster [11, 28, 31, 32] and
their frequency has been associated with several chronic inflammatory
diseases [15-17, 32-41]. The allele 2 carriage rate for a polymorphism in the
5™ exon of IL-15 gene [28] appears to be related to the incidence and severity
of periodontal disease [42-45].

In order to elucidate the genetic background to chronic periodontitis it is
useful to investigate associations with genetic polymorphisms of immune

response genes, whose products play a role m the inflammatory process. The
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aim of this study was to examine IL-1 (-511) polymorphism in unrelated
Brazilian patients with several degrees of periodontal disease.

As can be noted in table 1, the majority (77 %) of the individuals belonging
to the population studied is of Caucasian heritage. The sample is consistent
with the data from the Official Brazilian Census [24, 25}, which shows that
the population of Sdo Paulo State (Southeast of Brazil) is composed by 71.8%
of white subjects. The high number of white individuals can be explained by
the predominance of European ancestry in South and Southeast of Brazil
[24, 25].

Allele 2 carriage rate for the IL-18 (-511) polymorphism in the white
Caucasians was 58% (52/87), being 9% (8/87) of the individuals homozygous.
A similar 60% allele 2 carriage rate at IL-14 (-511) locus was found by
Kornman ez al. [42] in Caucasians of north European origin. Studies on other
cytokine genes have shown similar allele frequencies in European and
Southeastern Brazilian populations, reinforcing a common ancestry [46].

No association was found between chronic periodontitis and IL-1 B (-311)
polymorphism in the Caucasian subgroup. Kornman ez al. [42] also failed to
detect an association between this polymorphism and chronic periodontitis in

Caucasians.
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As can be observed in table 1, the percentage of black and mulatto
individuals increases in the groups with periodontitis. Besides, the prevalence
of black and mulatto subjects is higher in the periodontitis groups than the
prevalence of whites (75% vs 60%). In the severe disease group the difference
is still more evident (50% vs 30%). Destructive periodontal diseases and
differences in subgingival microbiota and host immune response have been
reported disproportionately more prevalent and severe in African-Americans,
indicating that nisk factors for disease progression may differ for these
populations [10]. However, 1t is not yet clear whether these differences are
really genetic or due to confounding variables such as social economic status,
poor education or lack of professional dental care [9]. Sometimes genetic and
environmental factors can interact to influence aspects of disease. In black
subjects, but not in the withes, smoking m patients with chronic periodontitis
was associated with 1gG1 lower concentration [47].

Allele 2 carnage rate is high in the black and mulatto subgroup (84%) and is
still greater if only the diseased patients are taken into account (94.7%). Allele
2 carriage rate was higher in the subgroup of blacks and mulattos than in
whites for all status of disease (84% vs 60%) and this difference was more
expressive in patients with periodontitis (94.7% vs 42%). In addition to the

higher frequency of allele 2 in the black and mulatto population, this allele
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was associated with chronic periodontitis only in this racial group (p=0.018).
The present results indicate that blacks and mulattos are at higher risk of
chronic periodontitis than their white neighbors when they present allele 2 of
-1 (-511) polymorphism in their genotypes [OR: 18 (1.37-235.69),
p=0.049]. The fact that allele 2 only correlates to disease in the group
composed of black and mulatto individuals may suggest a race-related genetic
susceptibility to this disease. It could also indicate that additional efforts are
needed to identify complex relationships between allele 2 of IL-1 (-511) gene
and other inflammatory modifying genes. Our results point at genetic racial
components as contributing risk factors for chronic periodontal disease
progression. The substantial ethnic variability in the frequency of allele 2 of
the IL-14 (-511) gene reinforces the concept of the complexity of the causative
mechanisms of chronic periodontitis and the variety of genetic interactions
that are likely to determine the diseased phenotype.

It was concluded that allele 2 of the IL-18 (-511) polymorphism was
associated with susceptibility to chronic periodontal disease in the Brazilian
sub-population of blacks and mulattos studied. This is the first study relating
the TL-18 (-511) polymorphism to susceptibility of chronic periodontitis.

Although the sample size of blacks and mulattos is small (25 subjects), this
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finding may indicate that ethnic and racial differences could interfere with

disease-associated polymorphisms.
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Table 1. Baselime clinical parameters of the subject population
(n=113)

Healthy Moderate Severe Total
(n=44) (n=31) (n=38) (n==113)

Age (years)

Mean (+ SD) 432 (£14.0) 36.9(£112) . 43.6(£14.4) 41.6(+12.4)
Gender %

Ethnic Group %

Caucasod 84.1 77.4 68.4 172
Afro-American 6.8 16.1 13.2 11.5
Mulatto 6.8 6.5 18.4 10.5
Japanese 2.3 0.0 0.0 0.8
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Table 2. Distribution of the IL-1/5 (-511) genotypes in the healthy group
and in groups with moderate and severe chronic periodontitis in the whole

Brazilian population

Genotype Healthy Moderate Severe p value
n_ (%) n (%) n_ (%)
1/1 17 (38.7) 11 (355) 11 (29.0) 0.433
1/2 23 (523) 13 (42.0) 22 (58.0)
2/2 4 (°.0) 7 (22.5) 5 (13.0)

Table 3. Distribution of the IL-13 (-511) alleles in healthy,
moderate and severe groups with chronic periodontitis in the
whole Brazilian population

Allele Healthy . Moderate Severe p value
n (%) n (%) n (%)

1 57 (64.8) 35 (56.5) 44 (57.9) 0522
2 31 (35.2) 27 (43.5) 32 (42.1)
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Table 4. Distribution of the IL-15 (-511) genotypes in the healthy group
and in groups with moderate and severe chronic periodontitis in the
Caucasian Brazilian population

Genotype Healthy Moderate Severe p value
n_ (%) n (%) n (%)
1/1 14 (37.8) 11 (46.0) 10 (38.5) 0.7157
12 20 (54.0) 10 (41.5) 15 (57.5)
2/2 3 (8.2) 3 (125) 1 (4.0)

Table 5. Distribution of the IL-14 (-511) alleles in healthy,
moderate and severe groups with chronic periodontitis in the
Caucasian Brazilian population

Allele Healthy Moderate Severe p value
n (%) n (%) n (%)
1 48 (648) 32 (66.5) 35 (67.5) 0.9555
9 26 (352) 16 (33.5) 17 (32.5)
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Table 6. Distribution of the IL-15 (-511) genotypes in the healthy group
and in groups with moderate and severe chronic periodontitis in the

subgroup composed of Brazilian black and mulatto individuals

Genotype Healthy Moderate Severe p value
n (%) n_ (%) n_ (%)

1/1 3 (50.0) ¢ (0.0 I (83) 0.0515
1/2 3 (50.0) 3 (43.0) 7 (58.3)
2/2 0 (0.0) 4 (57.0) 4 (334)

Table 7. Distribution of the IL-14 (-511) alleles in healthy,
moderate and severe groups with chronic periodontitis in the

Brazilian blacks and mulattos

Allele Healthy Moderate Severe p value
n (%) n (%) n (%)

1 9  (75.0) 3 (21.5) 9 (37.5) 0.0184
2 3 (25.0) 11 (78.5) 15 (62.5)
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ABSTRACT

Inflammatory cytokines represent important pathological mediators m chronic
mflammatory diseases. Interleukin-1 receptor antagonist (IL-1ra) regulates
interleukin-1 (IL-1) activity in inflammatory disorders, including chronic
periodontitis. Polymorphism in the IL-lra gene was associated with enhanced
production of IL-lra protein. This study aimed to investigate the association
between IL-1ra polymorphism and severity of chronic periodontitis in Brazilians.
113 non-smoking subjects over 25 years (mean age 41.6) were divided according to
the severity level of periodontal disease: 44 healthy individuals, 31 subjects with
moderate and 38 with severe periodontitis. Genomic DNA was obtained through a
mouthwash with 3 % glucose and scraping of oral mucosa. Polymerase chain
reaction (PCR) amplification was used to identify the IL-1 receptor antagonist
intron 2 variable number of tandem repeat (VNTR) polymorphism. The
significance of the differences in the genotype and allele frequencies of the
polymorphism in the healthy, moderate and severe groups with periodontitis was
assessed by Chi-square test (p<0.05). Significant differences in the genotype
frequencies of the polymorphism were found between control/moderate and severe
periodontitis groups (p=0.029). It was concluded that IL-1ra intron 2 polymorphism
was associated with the severity of chronic periodontal disease in the Brazilian

population.
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Periodontitis is a complex multifactorial condition involving multiple genes and
environmental factors. Approximately half of the variance in periodontal disease
seems to be attributed to genetic factors.’ Inflammatory mediators, such as
interleukin-1 (IL-1) and IL-1 receptor antagonist (IL-1ra), play a key role in the
pathogenesis of several inflammatory disorders, including chronic periodontitis.”
Interleukin-1 receptor antagonist regulates IL-1 f activity by inhibiting its
competitive binding to the IL-1/ receptor, thus suppressing the IL-1 S mduction of
cytokines.” Some cytokine gene polymorphisms may contribute to inter-individual
variation in cytokine production upon microbial challenge®’. The polymorphism in
human IL-1ra gene intron 2 is caused by variable number of an 86-bp tandem
repeat.® The number of repeats at the polymorphism site may be of functional
significance because the repeated sequence contains possible binding sites for
transcription factors.® Allele 2 was reported to be associated with enhanced
production of IL-1ra protein.’ Recently, the IL-1ra gene allele 2 was reported to be
associated ~ with  inflammatory  bowel disease,”” rheumatoid arthritis, "
nephropathy, ™ polymialgia rheumatica,”’ alopecia areata,” lichen sclerosus,
multiple sclerosis,’® systemic lupus erythematosus,'” Sjoégren's syndrome'® and

myasthenia gravis.”
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Since periodontitis is a chronic inflammatory disease, this study aimed to
investigate the association between the IL-1ra (intron 2) polymorphism and chronic

periodontitis in Southeast Brazilians.

RESULTS

Fifty-four percent of the individuals studied (61/113) had the A1Al genotype
and 33.6% (38/113) had ATA2 type; only 3.5% (4/113) A2A2 type individuals were
included; 0.9% (1/113) was of A1A3 type; 0.9% (1/113) of A2A3 genotype; 5.3%
(6/113) were of A1A4, and 1.8% (2/113) were of the A2A4 type. There was no
significant difference in the genotype distribution between healthy controls and
periodontitis patients at the study polymorphism (p=0.1536) (Table 2). But, when
the groups comprising control healthy individuals and subjects with moderate
periodontitis were analyzed together against the severe periodontitis group, we
found a statistically significant association of the genotype A2A2 (genotype
frequency 10.5% vs 0%, Table 2) of the IL-Ira polymorphism with severe disease
(p=0.029). There was no statistical variation in the frequencies of the alleles
between controls and groups with periodontal disease (p=0.799) (Table 3). The
allele frequencies in the study population were: allele I, 73.9%; allele 2, 21.7%;
allele 3, 0.9%; allele 4, 3.5% and allele 5, 0% (Table 4). The corresponding carriage

rates were: 94%, 37%, 1.7%, 7% and 0%, respectively. Allele 2 carriage rate at
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IL-1ra polymorphism was not different (37%) when only the diseased patients were

taken in account, and when severely impaired patients alone were analyzed (37%).

DISCUSSION

Interleukin-1/ and its endogenous antagonist, interleukin-1 receptor antagonist,
play important roles in immune responses. interleukin-1 receptor antagonist mhibits
IL-15 activity competitive binding to the IL-18 receptor, thus suppressing the IL-14
induction of cytokine.” It may therefore play a crucial role in many IL-1 mediated
diseases, acting as an important endogenous regulator of inflammation.
Polymorphism in the IL-1ra gene may account for variation in the production of
IL-1ra and IL-18 proteins.”* Interleukin-1 p and Il-lra may function as
immunomodulators of chronic periodontitis, *' so that allelic variation in those genes
might be expected to have an impact on periodontal disease. Allele 2 of IL-1ra
polymorphism has been associated with many chronic inflammatory diseases, but
studies on its implication in periodontal disease are rare, if they so far exist. The
allele frequencies in the study population were very similar to that obtained by
Tarlow et al. (1993)® (Table 4). The allele 2 frequency obtained in the present study
was 21.7%. The following similar frequencies for allele 2 were reported: 21.4%°

and 27%'S. Allele 2 was carried by 37% of the study population and by 36% of
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Caucasian controls of northern European ancestry.'® A study on the relationship
between the II.-1ra polymorphism and periodontitis in Caucasians found an allele 2
carriage rate of 47%.%* but it can be much rarer in other population groups.*"
Studies have demonstrated a significant increase in both the frequency and carnage
rate of allele 2 in several diseases.'”"®

In the study population, the allele 2 (homozygous genotype) was related to risk
of severity for chronic periodontitis. It was concluded that IL-lra intron 2
polymorphism is associated with the severity of, but not with susceptibility to,
chronic periodontal disease in the Brazilian population studied. Although IL-1ra
represents an anti-inflammatory cytokine, with allele 2 increasing the production of
the corresponding protein, these results implicate the potential involvement of both
pro- and anti-inflammatory cytokines in the regulation of chronic periodontitis. The
paradox of the association of allele 2 with inflammatory diseases, and with
increased production of IL-1ra, perhaps resides in the fact that beyond being anti-
inflammatory, it stimulates IL-14 production, which, at a time, i1s a potent pro-
inflammatory mediator. Another point of consideration is that A2 effect on local and
systemic IL-1ra production may be distinct. That can be illustrated by the fact that
lower salivary levels of IL-1ra could be detected in patients with severe Sjogren’s
Syndrome, in contrast with the increase of this protein in the patients serum,

suggesting specific regulation in different compartments. '
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MATERIAL AND METHODS

Subject selection

A convenience sample of 113 unrelated, non-smoking subjects >25 years of
age, were recruited for study from the patient pool at the Dental Chinics of the
Faculty of Dentistry of Piracicaba — UNICAMP (approved by the Ethical
Committee in Resear;:h at FOP/UNICAMP, protocol 63/99). The patients are from
the Southeastern region of Brazil. The baseline clinical parameters for the subject
population are presented in table 1. All subjects were in good general health and
had at least 20 teeth in the mouth. Subjects did not have any of the following
exclusion criteria: diseases of the oral hard or soft tissues except caries and
periodontal disease; use of orthodontic appliances; need for pre-medication for
dental treatment; chronic usage of anti-inflammatory drugs; a history of diabetes,
hepatitis or HIV infection; immunosuppressive chemotherapy; history of any
disease known to severely compromise immune function; present acute necrotizing
ulcerative gingivitis or current pregnancy or lactation. Subjects completed personal
medical and dental history questionnaires, and within a protocol approved by an
Institutional Review Board, signed a consent form after being advised of the nature
of the study.

Diagnosis and classification of disease severity were made on the basis of

chinical parameters and consisted of physical exammation, medical and dental
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history, probing depth, assessment of clinical attachment loss (CAL), tooth

mobility, gmgival recession and observation of bleeding on probing. Measurements

of probing depth and attachment level were recorded at 6 points around each tooth.

Subjects were included in clinical categories according to periodontal disease

severity:

1) Healthy group: Subjects found to exhibit no signs of periodontal disease as
determined by the absence of clinical attachment loss and no sites with probing
depth >3 mm (n = 44),

2) Moderate Periodontitis: Patients with tooth sites exhibiting >3 mm and <7 mm
CAL (n=31),

3) Severe Periodontitis: Patients with teeth exhibiting >7 mm CAL (n=38).

Sampling

The sampling of epithelial buccal cells was performed as described by Trevilatto
& Line (2000).* Briefly, 113 individuals undertook a mouthwash after 1 min,
containing 5 ml 3% glucose. Following mouthwash, a sterile wood spatula was
used to scrape oral mucosa. The tip of the spatula was then shaked into the retained
mouthwash solution. Buccal epithelial cells were pelleted by centrifugation at 2000

rpm for 10 min. The supernatant was discarded and the cell pellet resuspended in
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500 ul of extraction buffer [10 mM Tris-HCI (pH 7.8), 5 mM EDTA, 0.5% SDS].

The samples were then frozen at -20°C until used for DNA extraction.

DNA extraction

After defrosted, samples were incubated overnight (ON) with 100 ng/mL
protemnase K (Sigma Chemical Co., St. Louis, MO, USA) at 37°C with agitation.
DNA was then purified by sequential phenol/chloroform extraction and salt/ethanol
precipitation. DNA was dissolved in 70 yl. TE buffer [10 mM Tris (pH 7.8), 1 mM

EDTA]. The concentration was estimated by measurements of OD 260.

Polymerase chain reaction (PCR) and variable number of tandem repeat (VNTR)

Polymorphism in the IL-1ra (intron 2) gene

The oligonucleotides 5°-CTCAGCAACACTCCTAT-3’ and 5-
TCCTGGTCTGCAGGTAA-3” were used as primers. Amplification reactions were
performed with 500 ng genomic DNA in a total volume of 50 ulL, containing
10 mM Tris-HCl (pH 8.3), 50 mM KCl, 1 uM of each primer, 200 pM each dATP,
dCTP, dGTP and dTTP, 1.5 mM MgCl,, and 2.5 units Tag DNA polymerase
(Amersham Pharmacia Biotech, Uppsala, Sweden). The reaction was incubated for
1 min at 96°C, followed by 35 cycles of 1 min at 94°C, 1 min at 60°C and 2 min at

70°C, and additional 5 min at 70°C and 55°C for 5 min. Amplifications were
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carried out in a Perkin-Elmer GeneAmp 2400 thermal cycler. In the second intron
of IL-1ra gene, five alleles are defined by different numbers of a 86-bp segment
repeat. Genotypes were determined by comparing the size of the bands with a
molecular weigh ladder, with separation into allele 1 (4 repeats - 412 bp),
allele 2 (2 repeats - 240 bp), allele 3 (3 repeats - 326 bp), allele 4

(5 repeats - 498 bp) and allele 5 (6 repeats - 584 bp).2

Gel electrophoresis
Restriction products were visualized by electrophoresis on vertical 10% non-
denaturing polyacrylamide gels in 1X TBE (89 mM Tris-Borate, 89 mM boric acid,

2 mM EDTA), followed by silver staining (Bio-Rad Silver Stain Kit).

Statistical Analysis
The allele ratio and genotype distribution of periodontitis patients and healthy
control subjects were analyzed with Chi-square test. A p-value <0.05 was

considered significant.
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TABLE 1. Baseline clinical parameters of the subject

population (n=113)

Healthy Moderate Severe
(n=44) (n=31) (n=38)
Age (vears)
Mean (+ SD) 432(x14.0) 369 (x11.2) 43.6 (14.4)
Gender %
Female 68.2 80.6 84.2
Male 31.8 19.4 158
Ethnic Group %
Caucasoid 841 77.4 68.4
Afro-American 6.8 16.1 3.2
Mulatto 6.8 6.5 18.4
Japanese 23 0.0 6.0
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TABLE 2. Distribution of the IL-1ra genotypes in the healthy group

and in groups with moderate and severe chronic periodontitis

Healthy Moderate Severe p value

Genotype n (%) n (%) n (%)

i 25 (56.8) 15 (48.4) 21 (55.2) 0.1536

12 16 (36.4) 14 (45.2) 8 (21

2/2 0 (0) 0 (0) 4 (10.5)

F%; 1 (23) 0 (0) 0 (0)

23 0 (0) 0 (0) 1 @7

14 2 (45 1 (3.2) 3 (7.9)

2/4 0 (0) 1 (3.2) 1 QN

TABLE 3. Distribution of the IL-1ra alleles in healthy,

moderate and severe groups with chronic periodontitis

Healthy Moderate Severe p value
Allele n (%) n  {%) n (%)
I 69 (78.4) 45 (72.6) 53 (69.7)  0.799
2 16 (18.2) 15 (242) 18 (23.7)
3 1 (1.1 0 (0) 1 (1.3)
4 2 (2.3) 2 (32) 4 (53

5 0 (0 0 (© 0 (U
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TABLE 4. Frequencies (%) of the IL-1ra alleles in the

Brazilian population®* and in the population studied by
Tarlow et al. (1993) 8+=

Allele * wE p value
1 73.9 73.6 0.1213
2 21.7 214
3 0.9 0.7
4 35 3.6
5 0 0.7
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Abstract

Background: Interleukin-6 (IL-6) is a multifunctional cytokine that mediates mflammatory
tissue destruction. A G to C substitution at position -174 in the promoter of IL-6 influences
in vitro transcription of IL-6. This polymorphism has been associated with inflammatory
diseases like chronic arthritis.

Objective: The aim of this study was to investigate the association between the TL-67
polymorphism and susceptibility to chronic periodontitis in Brazilians.

Material and Methods: 84 non-smoking subjects over 25 years (mean age 42.4) were
divided according to the severity level of periodontal disease: 37 healthy individuals
(control group), 24 subjects with moderate and 24 with severe periodontitis. Genomic DNA
was obtained from epithelial cells through a mouthwash with 3 % glucose and scraping of
oral mucosa. The samples were analyzed for IL-6"7* polymorphism using PCR-RFLP. The
significance of the differences in the frequencies of the polymorphism in the control and
groups with periodontitis was assessed by Chi-square test (p<0.05).

Results: Differences were found between control and groups with periodontitis in the
genotype (p=0.0036, OR=3.0) and in the allele (p=0.0838, OR=1 .9) frequencies.
Conclusion: We concluded that the IL-67" polymorphism is associated with susceptibility

to chronic periodontitis in the population studied.

Key words: chronic periodontitis; interleukin-6, polymorphism
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Interleukin-6 (IL-6) plays a role in B-cell differentiation and T cell
proliferation (Lotz et al 1988). It also stimulates hematopoiesis (Revel 1989)
and accelerates bone resorption (Ishimi et al 1990). High levels of IL-6 in
biological fluids and blood have been determined in infections, trauma,
chronic inflammatory diseases and neoplasia (Hirano et al. 1990). It is
mvolved in the pathogenesis of several inflammatory diseases such as
rheumatoid arthritis (Hirano et al 1988, Houssiau et al. 1988) and psoriasis
(Grossman et al 1989), therefore constituting a major mediator of the host
response to injury and infection.

Higher levels of IL-6 were found in sites with gingivitis when compared to
healthy sites (Kono et al. 1991, Matsuki et al. 1992, Takahashi et al 1994,
Atilla & Kitiikgiiler 1998). Significantly higher expression of IL-6 mRNA
was reported m diseased tissues when compared to healthy ones in
periodontitis patients (Prabhu et al. 1996). Interleukin-6 levels were higher in
culture supernatants of gingival tissues from gingivitis and periodontitis
patients than in healthy control patients (Kamagata et al. 1989). It has been
therefore suggested that this cytokine may be considered a useful mndicator or
a diagnostic marker for periodontal disease (Geivelis et al. 1993, Reinhardt et

al. 1993).
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Some polymorphisms i cytokine genes promoter sequences are associated
with transcriptional activity (Pociot et al. 1992, Wilson et al. 1997,
QOlomolaive et al. 1998, Shirodaria et al. 2000). A G to C substitution at
position -174 1in the promoter of IL-6 is located immediately upstream of the
multiresponsive element (MRE), located at positions -173 to -151 relative to
the transcription start site (Morse et al. 1999). The C allele was shown to alter
the IL-6 gene transcription response to stimuli such as LPS and IL-1 (Fishman
et al. 1998). The C allele creates an Nlalll restriction site and has been
assigned Genbank accession number AF005845 (Yasukawa et al. 1987, Ray et
al. 1988, Olomolaiye et al. 1998, Morse et al. 1999).

Since cytokines like IL-6 seem to have key roles in the development of
several chronic inflammatory diseases mncluding periodontitis, in this study we
investigated the possible association between IL-6"* polymorphism and

susceptibility to chronic periodontitis in Caucasian Brazilians.

Material And Methods

Subject Selection

A convenience sample of 84 unrelated, non-smoking Caucasian subjects >25
years of age (mean age 42.4), were recruited for study from the patient pool at

the Dental Clinics of the Faculty of Dentistry of Piracicaba — UNICAMP
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(approved by the Ethical Committee in Research at FOP/UNICAMP, protocol
63/99). The patients are from the Southeastern region of Brazil. The baseline
clinical parameters for the subject population are presented in table 1. All
subjects were in good general health and had at least 20 teeth in the mouth.
Subjects did not have any of the following exclusion cnteria: diseases of the
oral hard or soft tissues except caries and periodontal disease; use of
orthodontic appliances; need for pre-medication for dental treatment; chronic
usage of anti-inflammatory drugs; a history of diabetes, hepatitis or HIV
infection; immunosuppressive chemotherapy; history of any disease known to
severely compromise immune function; present acute necrotizing ulcerative
gingivitis or current pregnancy or lactation. Subjects completed personal
medical and dental history questionnaires, and within a protocol approved by
an Institutional Review Board, signed a consent form after being advised of
the nature of the study. Diagnosis and classification of disease severity were
made on the basis of clinical parameters and consisted of physical
examination, medical and dental history, probing depth, assessment of clinical
attachment loss (CAL), tooth mobility, gingival recession and observation of
bleeding on probing. Measurements of probing depth and attachment level
were recorded at 4 points around each tooth. Subjects were included in clinical

categories according to periodontal disease severity:




1) Healthy group: Subjects found to exhibit no signs of periodontal disease as
determined by the absence of clinical attachment loss and no sites with
probing depth > 3 mm (n = 37),

2) Moderate Periodontitis: Patients with tooth sites exhibiting = 3 mm and
<7 mm CAL (n=24),

3) Severe Periodontitis: Patients with teeth exhibiting = 7 mm CAL (n = 24).

Sampling

The sampling of epithelial buccal cells was performed as described by
Trevilatto & Line (2000). Briefly, 85 individuals undertook a mouthwash after
1 min, containing 5 ml 3 % glucose. Following mouthwash, a sterile wood
spatula was used to scrape oral mucosa. The tip of the spatula was then shaked
into the retained mouthwash solution. Buccal epithelial cells were pelleted by
centrifugation at 2000 rpm for 10 min. The supernatant was discarded and the
cell pellet resuspended in 500 pl of extraction buffer [10 mM Tris-HCl (pH
7.8), 5 mM EDTA, 0.5 % SDS]. The samples were then frozen at -20°C until

used for DNA extraction.
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DNA Extraction

After defrosted, samples were incubated overnight (ON) with 100 ng/mlL
proteinase K (Sigma Chemical Co., St. Louis, MO, USA) at 37°C with
agitation. DNA was then purified by sequential phenol/chloroform extraction
and salt/ethanol precipitation. DNA was dissolved in 70 uL TE buffer [10 mM

Tris (pH 7.8), 1 mM EDTA]. The concentration was estimated by

measurements of OD 260.

Polymerase Chain Reaction (PCR) and Restriction Fragment Polymorphism (RFLP)

Polymorphism in the IL-6 gene at position -174
The following primer pair was used for PCR amplification of genomic DNA
samples: 5-TTGTCAAGACATGCCAAGTGCT-3" (Forward) and 5°-

GCCTCAGAGACATCTCCAGTCC-3" (Reverse). Amplification reactions
were carried out with 500 ng genomic DNA in a total volume of 50 pL,
containing 10 mM Tns-HCI (pH 8.3), 50 mM KCl, 1 uM of each primer, 200
uM each dATP, dCTP, dGTP and dTTP, 1.5 mM MgCl,, and 2.5 units Tag
DNA polymerase (Amersham Pharmacia Biotech, Uppsala, Sweden). The
reaction was Incubated for 5 min at 95°C, followed by 35 cycles of 1 min at

95°C, 1 min at 60°C and 1 mun at 72°C and a final extension at 72°C for 5 mun.
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Amplifications were carried out in a Perkin-Elmer Genedmp 2400 thermal
cycler. The products were digested with 1 U per 25 ul reaction of ANlalll
(CATGY) at 37°C overnight (ON) to detect allele G (13 bp + 227 bp + 59 bp)

and allele C (13 bp +118 bp + 109 bp + 59 bp),

Gel electrophoresis

Restriction products were visualized by electrophoresis on vertical 10 % non-
denaturing polyacrylamide gels in 1X TBE (89 mM Tris-Borate, 89 mM boric

acid, 2 mM EDTA), followed by silver staining (Bio-Rad Silver Stain Kit).

Statistical Analysis

The allele ratio and genotype distribution of periodontitis patients and healthy
control subjects were analyzed with Chi-square test. A p-value <0.05 was

considered significant.

Results
There was a significant difference in the genotype (p=0.0036) distribution and
a less significant but still suggestive one in the allele frequency (p=0.0838)

between healthy controls and periodontitis patients for the polymorphism
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IL-6"7* The distribution of the genotype and allele frequencies for the
polymorphism studied is shown in tables 2 and 3, respectively. For genotypes
G/G vs G/C together with C/C [odds ratio: control vs moderate/severe disease
= 3.05 (1.27-7.52), p=0.0253]. For G allele vs C allele [odds ratio: control vs
moderate/severe disease = 1.9 (0.97-3.71), p=0.0838]. Allele G of the TL-6""
polymorphism was carried by 91.6% (77/84) of the study Caucasians; of these
48.8% (41/84) were homozygous [29.3% (12/41) belonged to the healthy
group and 70.7% (29/41) to the diseased group]. The frequency of allele G n

the Caucasians studied was 70.2% and of allele C was 29.8%, respectively.

Discussion

Cytokines are regulatory proteins believed to be involved in the initiation and
progression of chronic inflammatory diseases, such as arthritis and
periodontitis (Masada et al. 1990, Wilton et al. 1992, McDowell et al. 1995,
Yavuzyilmaz 1995, Kommann et al. 1997, Dongari-Bagtzoglou et al. 1998,
Fishman et al. 1998, Bozkurt et al. 2000, McDewitt et al. 2000, Boch et al.
2001, Buchs et al. 2001, Papapanou et al. 2001). Many recent studies have
been reporting positive, equivocal or negative associations between cytokine

gene polymorphisms and periodontal disease (Roberts et al. 1997, Gore et al.
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1998, Gaibraith et al. 1999, Armitage et al. 2000, Cullinan et al. 2000, Scarel-
Caminaga et al. in press).

Interleukin-6 is a multifunctional cytokine that regulates immune responses
and its effects overlap those of interleukin-1 (IL-1) and tumor necrosis factor
(INF). It is widely distributed among cells of the periodontium and is thought
to play a role in the elevated B-cell response observed in the gingival tissues
of patients with chronic periodontitis (Fujihashi et al. 1993).

In the study Caucasian Brazilians genotype G/G was statistically associated
with susceptibility to chronic periodontitis (p=0.0036, OR=3.0). Fishman et al.
(1998) have found G/G showing circulating IL-6 concentrations
approximately twice as high as those homozygous for allele C. In fact, it was
found a reduction in the frequency of the C/C genotype in patients with
systemic-onset juvenile arthritis, suggesting that this genotype confers a
protective influence against the development of the disease. The presence of
the C allele therefore would result in a lower IL-6 expression after a given
inflammatory stimulus compared with the G/G genotype (Fishman et al.
1998). On the contrary to what happens to the G/G genotype frequency, that
augments as increases the degree of severity of periedontitis (33.3% i
healthy, 50% in the moderate and 70.8% in the severe periodontitis), the

frequency of heterozygous individuals (G/C) decreases as increases the degree




of severity of disease (58.3% with this genotype were healthy, 50% had
moderate and only 12.5% had severe periodontitis) (Table 2). Maybe this
represents a protective function of allele C, whose presence may reduce IL-6
production. The low frequency of the C/C genotype in all groups possibly is
related to the low frequency of allele C in the population studied (29.8%).
This low frequency is smaller than that of 41% found by Olomolaiyve et al
(1998) and 40.3% encountered by Fishman et al. (1998) in healthy Caucasian
populations.

The G—C substitution in the promoter (position -174) of IL-6 gene has been
considered to increase the in vitro transcription of IL-6 gene by two-fold
(Morse et al. 1999). We found an association between allele G of the IL-6"7*
polymorphism and susceptibility to chronic periodontal disease. If the C allele
really increases the transcriptional rate of the IL-6 gene, the paradox of the
association of IL-6 allele G with chronic periodontal disease, perhaps resides
in the fact that beyond being pro-inflammatory, IL-6 stimulates interleukin-4
(IL~4) production, which is a potent anti-inflammatory mediator (Alexander &
Damoulis 1994). Interleukin-4 has been reported to be a negative regulator of
bone resorption by inhibiting the secretion of pro-inflammatory cytokines,
such as IL-1, TNF and IL-6 (Shapira et al. 1992). Most cytokines are

multifunctional, some of them having antagonic effects by interaction with




other mflammatory mediators, and this can be the case of IL-6 in the
microenvironment of the periodontium. The decrease of heterozygous
mdividuals (G/C) as increases the degree of severity of disease maybe would
be representing a protective function of allele C, whose presence may decrease
-4 production, which, at a time, inhibits IL-6 and other potent pro-
inflammatory mediators production. However it is more probable that allele C
decreases the IL-6 production because the polymorphism at position -174 is
located in a negative regulatory domain (NRD), between -225 and -164
(Morse et al. 1999), having been previously reported to demonstrate a
negative regulatory effect on gene expression (Ray et al. 1990).

The overall genotype distribution of the whole patient group was
significantly different than the controls. When the genotype frequencies of the
PD patients and the controls were compared, there was a statistically
significant augment in G/G genotype frequency m the periodontitis patients. It
was concluded that genotype G/G of the IL-6"" polymorphism was
significantly associated with susceptibility to chronic periodontal disease,
suggesting that allele G may play a role in the pathogenesis and development
of periodontal disease. To our knowledge this is the first report associating a
polymorphism in the IL-6 gene with periodontal disease. The outcome and

progression of periodontal disease constitute, however, an imbricate process




depending on the interaction of various cytokines pro- and anti-inflammatory
of synergistic and antagonistic effects. Like IL-6, other pro-inflammatory
mediators may play significant roles in the pathogenesis of chronic
periodontitis. The study of cytokine gene polymorphisms may contribute to an

understanding on the host mediator interactions that determine the disease

phenotype.

Acknowledgements

This study was supported by FAPESP grants: 99/05610-2, 99/06094-8 and

00/07348-2.

References

Alexander, M. B. & Damoulis P. D. (1994) The role of cytokines in the
pathogenesis of periodontal disease. Current Opinion in Periodontology 39-
53.

Armitage, G. C., Wu, Y., Wang, H-Y, Sorrel, J., di Giovine, F. S. & Duff, G.
W. (2000) Low prevalence of a periodontitis-associated interleukin-1
composite genotype in individuals of Chinese heritage. Journal of

Periodontology T1(2), 164-171.

133




Atilla, G. & Kiitiik¢iiller, N. (1998) Crevicular fluid interleukin-15, tumor
necrosis factor-¢, and interleukin-6 levels m renal transplant patients
receiving cvclosporine A Journal of Periodontology 69, 784-790.

Boch, J. A., Wara-aswapati, N. & Auron, P. E. (2001) IL-1 signal transduction -
current concepts and relevance to periodontitis Journal of Dental Research
Review Feb 80(2), 400-407.

Bozkurt, F. Y., Berker, E., Akkus, S. & Bulut, S. (2000) Relationship between
interleukin-6 levels in gingival crevicular flud and periodontal status in
patients with rtheumatoid arthritis and adult penodontitis Journal of
Periodontology Nov71(11), 1756-1760.

Buchs, N., di Giovine, F. S., Silvestri, T., Vannier, E., Duff, G. W. & Miossec
P. (2001) IL-1B and IL-1Ra gene polymorphisms and disease severity in
rheumatoid arthritis: interaction with their plasma levels. Genes Immunology
Jun 2(4), 222-228.

Cullinan, M. P., Westerman, B., Palmer, J. E., Faddy & M. J., Seymor, G. J.
(2000) IL-1 genotype and progression of periodontal disease in an Australian
population Journal of Dental Research 79 (abstr #220).

Dongari-Bagtzoglou, A. 1. & Ebersole, J. L. (1998) Increased presence of
mterleukin-6 (IL-6) and IL-8 secreting fibroblast subpopulations in adult

periodontitis Journal of Periodontology Aug 69, 899-910.

134




Fishman, D., Faulds, G., Jeffery, R, Mohamed-Ali, V., Yudin, J. S.,

Humphries, S. & Woo, P. (1998) The effect if novel polymorphism in the

interleukin-6 (IL-6) gene on IL-6 transcription and plasma II-6 levels, and an

association with systemic-onset juvenile chronic arthritis. Journal of Clinical
Investigation Oct 102(7), 1369-1376.

Fujihashi, K., Kono, Y., Beagley, K. W., Yamamoto, M., McGhee, JR.,
Mestecky, J. & Kiyono, H. (1993) Cytokine and periodontal disease:
immunopathological role of interleukins for B cell response in chronic
inflamed gingival tissues. Journal of Periodontology 64, 400-406.

Galbraith, G. M. P., Hendley, T. M., Sanders, J. J., Palesch, Y. & Pandey, J. P.

(1999) Polymorphic cytokine genotypes as markers of disease severity in
adult periodontitis. Journal of Clinical Periodontology 26, 705-709.

Gore, E. A, Sanders, J. P, Pandey, J. P, Palesch, Y. & Galbraith, G. M. P.

(1998) Interleukin-13™"> allele 2: association with disease status in adult

periodontitis. Journal of Clinical Periodontology 25, 781-785.
Geivelis, M., Tumer, D. W., Pederson, E. D. & Lamberts, B. L. (1993)
Measurements of interleukin-6 in gingival crevicular fluid from patients with
destructive periodontal disease. Journal of Periodontology 64, 980-983.
Grossman, R. M., Krueger, J., Yourish, D., Granelli-Piperno, A., Murphy, D. P.,

May, L. T, Kupper, T. S, Sehgal, P. B.& Gottlieb, A. B. (1989) Interleukin-6

135




i1s expressed i high levels in psoriatic skin and stimulates proliferation of
cultured human keratinocytes. Proceedings of the National Academy of
Sciences (USA) Aug 86(16), 6367-6371.

Hirano, T., Matsuda, T., Tumer, M., Miyasaka, N., Buchan, G., Tang, B., Sato,
K., Shimizu, M., Maini, R., Feldmann, M. et al. (1988) Excessive production
of interleukin-6/ B cell stimulatory factor-2 in rheumatoid arthritis Furopean
Journal of Immunology Nov 18(11), 1797-1801.

Hirano, T., Akira, S., Taga, T. & Kishimoto, T. (1990) Biological and clinical
aspects of mterleukin 6. mmunology Today 11, 443-449.

Houssiau, F. A., Devogelaer, J., Van Damme, J., Nagant de Deuxchaisnes, C.&
Van Snick, J. (1988) Interleukin-6 m synowial fluid and serum of patients
with rheumatoid arthritis and other inflammatory arthritides. Arthritis &
Rheumatism Jun 31(6), 784-788.

Ishimi, Y., Mivaura, C., Jin, C. H., Akatsu, T., Abe, E., Nakamura, Y.,
Yamaguchi, A, Yoshiki, Y., Matsuda, T., Hirano, T., Kishimoto, T. & Suda,
T. (1990) 1IL-6 1s produced by osteoblasts and induces bone resorption.
Journal of Immunology Nov 145(10), 3297-3303.

Kamagata, Y., Miyasaka, N., Inoue, H., hashimoto, J. & Lida, M. (1989)
Cytokine production i inflamed human gngival tissues-interleukin-6

Journal of Japanese Association of Periodontology. Dec, 31(4),1081-1087.

136




Kono, Y., Beagley, K. W, Fujihashi, K., McGhee, JI. R., Taga, T, Hirano, T.,
Kishimoto, T. & Kiyono, H. (1991) Cytokine regulation of localized
inflammation. Induction of activated B cells and IL-6-mediated polyclonal
IgG and IgA synthesis in inflamed human gingiva. Journal of Immunology
Mar 15, 146(6), 1812-1821.

Komman, K. S., Crane, A, Wang, H-Y., Di Giovine, F. S., Newman, M. G.,
Pk, F. W., Wilson Jr. T. G., Higginbottom, F. L. & Duff, G. W. (1997) The
interleukin-1 genotype as a severity factor in adult periodontal disease.
Journal of Clinical Periodontology 24, 72-717.

Lotz, M., Jirk, F., Kabouridis, P., Tsoukas, C., Hirano, T., Kishimoto, T. &
Carson, D.A. (1988) B cell stimulating factor 2/ interleukin-6 is a
costimulant for human thymocytes and T lymphocytes. Journal of
Experimental Medicine Mar 1, 167(3), 1253-1258.

Masada, M. P, Persson, R, Kenney, J. S, Lee, S. W, Page, R. C. & Allison,
A. C. (1990) Measurement of interleukin-1a and -1 in gingival crevicular
fluid: implications for the pathogenesis of periodontal disease. Journal of
Periodontal Research 25, 156-163.

Matsuki, Y., Yamamoto, T. & Hara, K. (1992) Detection of inflammation

cytokine messenger RNA (mRNA)-expressing cells in human inflamed

137




gingiva by combined in situ hybnidization and immunohistochemistry.
Immunology May 76(1), 42-47.

McDewitt, M. J., Wang, H. -Y., Knobelman, C., Newman, M. G., D1 Giovini,
F. S., Timms, J., Duff, G. W. & Kornman, K. S. (2000) Interleukin-1 genetic
association with periodontitis in clinical practice. Journal of Periodontology
71, 156-163.

McDowell, T. L., Symons, J. A, Ploski, R., Farre, O. & Duff, G. W. (1995) A
genetic association between juvemle rheumatoid arthritis and a novel
interleukin-1 alpha polymorphism. Arthritis & Rheumatism 38, 221-222.

Morse, H. R., Olomolaiye, O. O., Wood, N. A. P, Keen, L. J. & Bidwell, J. L.
(1999) Induced heteroduplex genotyping of TNF-a, IL-14, IL-6 and IL-10
polymorphisms associated with transcriptional regulation. Cyfokine Oct
11(10), 789-795.

Olomolatye, O., Wood, N. A. P. & Bidwell, J. L. (1998) A novel Nlalll
polymorphism in the human IL-6 promoter. FEuropean Journal of
Immunogenetics 25, 207.

Papapanou, P. N., Neideud, A-M., Sandros, J. & Dahlén, G. (2001) Interieukin-
1 gene polymorphism and periodontal status. Jowrnal of Clinical

Periodontology 28, 389-396.

138




Pociot, F., Molvig, J., Wogensen, L., Worsazae, H. & Nerup, J. (1992) A Taq I
polymorphism in the human interleukin-1 beta (IL-1 B) gene correlates with
secretions in vitro. European Journal of Clinical Investigation 22, 396-402.

Prabhu, A., Michalowicz, B. S. & Mathur, A. (1996) Detection of local and
systemic cytokines in adult periodontitis. Journal of Periodontology 67, 515-
522.

Ray, A., Tatter, S. B, May, L. T. & Sehgal, P. B, (1988) Activation of the
human "/-interferon/ hepatocyte-stimulating factor/ interleukin 6" promoter
by cytokines, viruses, and second messenger agonists. Proceedings of the
National Academy of Sciences (USA) Sep 85, 6701-6705.

Ray, A., La Forge, K. S. & Sehgal, P. B. (1990) On the mechanism for efficient
repression of the interleukin-6 promoter by glucocorticoids: enhancer, TATA

box, and RNA start site (Inr motif) occlusion. Molecular and Cellular

Biology 10, 5736-5746,
Reinhardt, R. A, Masada, M. P., Kaldahl, W. B., DuBois, [.. M., Kormman, K.
S., Chot, J. L, Kalkwarf, K. L. & Allison, A. C. (1993) Gingival fluid IL-1

and IL-6 levels in refractory periodontitis. Journal of Clinical

Periodontology 20, 225-231.

Revel, M. (1989) Host defence against infections of inflammations: Role of the

multifunctional IL-6/IFN-beta2 cytokine. Experientia 45, 549-557.

138




Roberts, F. A., Hockett, R. D. Jr, Bucy, R. P. & Michalek, S. M. (1997)
Quantitative assessment of inflammatory cytokine gene expression in chronic
adult periodontitis. Oral Miérobiology and Immunology Dec 12(6), 336-344.

Shapira, L., Van Dyke, T. E. & Hart, T. C. (1992) A localized absence of
interleukin-4 triggers periodontal disease activity: a novel hypothesis.
Medicine Hipotheses 39, 319-322.

Scarel-Caminaga, R. M., Trevilatto, P. C., Souza, A. P, Brito Jr. R. B.& Line,
S. R. P. (2002) Investigation of an IL-2 polymorphism in patients with
different levels of chronic periodontitis. Journal of Clinical Periodontology
7, in press.

Shirodaria, S., Smith, J., McKay, I. J., Kennet, C. N., & Hugh, F. J. (2000)
Polymorphisms in the IL-1A gene are correlated with levels of interleukin-1
alpha protein in gingival crevicular fluid of teeth with severe periodontal
disease. Journal of Dental Research Nov 79(11), 1864-1869.

Takahashi, K., Takashiba, S., Nagai, A, Takigawa, M., Myoukai, F., Kurihara,
H. & Murayama, Y. (1994) Assesment of interleukin-6 in the pathogenesis of
periodontal disease. Journal of Periodontology Feb 65, 147-153.

Trevilatto, P. C. & Line, S. R. P. (2000) Use of Buccal Epithelial Cells for PCR
Amplification of Large DNA Fragments. Jouwrnal of Forensic Odonto-

Stomatology. 18 (1): 6-9.

140




Wilson, A. G., Symons, J. A., McDowell, T. L., McDewitt, H. O. & Duff, G. W.
(1997) Effects of a polymorphism in the human tumor necrosis factor alpha
promoter on transcriptional activation. Proceedings of the National Academy
of Sciences Apr 1, 94(7), 3195-3199.

Wilton, J. M. A, Bampton, J. L. M., Griffiths, G. S., Curtis, M. A, Life, J. S,
Johnson, N. W., Powell, J. R, Harrap, G. J. & Critchley, P. (1992)
Interleukin-1 beta (IL-1p) levels in gingival crevicular fluid from adults with
previous evidence of destructive periodontitis — a cross sectional study.
Journal of Clinical Periodontology Jan 19(1), 53-57.

Yasukawa, K., Hirano, T., Watanabe, Y., Muratani, K, Matsuda, T., Nakai, S.
& Kishimoto, T. (1987) Structure and expression of human B cell
stimulatory factor-2 (BSF-2/1L-6) gene. The Embo Journal 6(10), 2939-
2945.

Yavuzyilmaz, E., Yamalik, N., Bulut, S., Ozen, S., Ersoy, F. & Saatci, U.
(1995) The gingival crevicular fluid interleukin-18 and tumor necrosis
factor-c levels in patients with rapidly progressive periodontitis. Australian

Dental Journal 40(1), 46-49.

141




Table 1. Baseline clinical parameters of the subject population (n=84)

‘Healthy  Moderate  Severe  Total
(n=37) (n=24)  (n=24) = (n=84)
Age (vears) 43.7(14.7) 379(11.5) 449(11.6) 424(13.2)
Mean (+ SD)
Gender (%)
Female 25(70.3) 18(75.0) 20(83.3) 63(75.3)
Male 11(29.7)  6(25.0)  4(167) 21 (247)

Table 2. Distnbution of the IL-6 genotypes in the healthy group and in
groups with moderate and severe chronic periodontitis in the Caucasian

Brazlians

Genotype Healthy Moderate Severe p value
n_ (%) n_ (%) n_ (%)

G/G 12 (33.3) 12 (50.0) 17 (70.8) 0.0036
G/C 21 (58.3) 12 (50.0) 3 (12.5)
cC 3 (84) o (© 4 (16.7)

Table 3 Distribution of the IL-6 alleles m the healthy and
moderate/severe groups with chronic periodontitis in the
Brazilian Caucasian mdividuals

Allele Healthy Moderate/Severe p value

n (%) no (%)
G 45 (62.5) 73 (76.0) 0.0838
C 27 (37.5) 23 (24.0)
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Abstract

Tumor necrosis factor-alpha (TNF-g) 1s a major mediator of the immuno-
inflammatory response and may play an important role m the pathogenesis
and progression of chronic periodontal disease (PD). Polymorphisms in the
promoter of the TNF-a gene have been associated with some types of
mflammatory diseases, such as asthma and rheumatoid arthritis. The aim of
the present study was to investigate the association between a single-
nucleotide polymorphism (SNP) of the TNF-a (G-308A) gene and severity of
chronic periodontitis in Brazilians. One hundred and thiteen (113) non-
smoking subjects over 25 years (mean age 41.6) were divided according to the
severity level of periodontal disease: 44 healthy individuals (control group),
31 subjects with moderate and 38 patients with severe periodontitis. Genomic
DNA was obtamned from epithelial cells through a mouthwash with 3 %
glucose and scraping of oral mucosa. The samples were analyzed for TNF-a
(-308) polymorphism using polymerase chain reaction-restriction fragment
length polymorphism techniques. The significance of the differences in the
allele and genotype frequencies of the polymorphism between the control and
groups with periodontitis was assessed by Chi-square test (p<0.05). No
significant differences in the genotype distribution and allele frequency were
found between control and groups with periodontitis. It was concluded that
TNF-a (-308) polymorphism was not associated either with susceptibility to
or with the severity of chronic periodontal disease. Other polymorphisms in
this or/and other genes of the host inflammatory response might be involved in

determining susceptibility to periodontitis in the study population.
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Bacterial lipopolysaccaharides (LPS) activate monocytes of inflamed
periodontal tissues to produce cytokines. Tumor necrosis factor-alpha
(TNF-¢) is an important tmmune mediator and a pluripotent proinflammatory
cytokine, that is able to induce bone resorption (1). TNF-« gene is encoded on
chromosome 6 inside the HLA region (2) and its biological activities have
raised the possibility that polymorphisms within this gene might contribute to
genetic association to diverse immuno-inflammatory diseases. In fact, this
cytokine has been implicated in the pathogenesis of a large number of human
diseases (3-7).

Within the promoter region of TNF-& gene, a biallelic polymorphic site at
position -308 has been reported to influence the production of TNF-« protein
(8). Allele A of TNF-« (-308) polymorphism has been positively associated
with asthma (7) and ulcerative colitis (6).

Epidemiological studies indicate that periodontitis is widespread among the
Brazilian population (9-13). TNF-o mRNA was significantly more frequent in
diseased than in healthy gingival biopsies (14), suggesting a role of this
cytokine in the development of periodontal disease. Increased production of
TNF-a associated with the G/A genotype was detected in patients with
advanced adult periodontitis (15). Because of the increasing evidence that

genetic variations within the TNF-¢ locus are important in determining
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susceptibility to periodontitis, this study ammed to investigate the possible link
between the polymorphism at position -308 (G—A) of TNF-«o gene promoter

and chronic periodontitis in a Brazilian population.

Material and methods
Subject selection

A convenience sample of 113 unrelated, non-smoking subjects >25 years of
age, were recruited for study from the patient pool at the Dental Clinics of the
Faculty of Dentistry of Piracicaba - UNICAMP (approved by the Ethical
Committee in Research at FOP/UNICAMP, protocol 63/99). The patients are
from the Southeastern region of Brazil. The baseline clinical parameters for
the subject population are presented in table 1. All subjects were in good
general health and had at least 20 teeth in the mouth. Subjects did not have
any of the following exclusion criteria: diseases of the oral hard or soft tissues
except caries and periodontal disease; use of orthodontic appliances; need for
pre-medication for dental treatment; chronic usage of anti-inflammatory
drugs; a history of diabetes, hepatitis or HIV infection; immunosuppressive
chemotherapy; history of any disease known to severely compromise immune

function; present acute necrotizing ulcerative gingivitis or current pregnancy
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or lactation. Subjects completed personal medical and dental history

questionnaires, and within a protocol approved by an Institutional Review

Board, signed a consent form after being advised of the nature of the study.

Diagnosis and classification of disease severity were made on the basis of

clinical parameters and consisted of physical examination, medical and dental

history, probing depth, assessment of clinical attachment loss (CAL), tooth
mobility, gingival recession and observation of bleeding on probing.

Measurements of probing depth and attachment level were recorded at

4 points around each tooth. Subjects were included in clinical categories

according to PD severity:

1) Healthy group: Subjects found to exhibit no signs of periodontal disease as
determined by the absence of clinical attachment loss and no sites with
probing depth >3 mm (n = 44),

2) Moderate Periodontitis: Patients with tooth sites exhibiting >3 mm and

<7 mm CAL (n=31),

3) Severe Periodontitis: Patients with teeth exhibiting >7 mm CAL (n = 38).

Sampling

The sampling of epithelial buccal cells was performed as described by

Trevilatto & Line (16). Briefly, 113 individuals undertook a mouthwash after
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I min, containing 5 ml 3 % glucose. Following mouthwash, a sterile wood
spatula was used to scrape oral mucosa. The tip of the spatula was then shaked
into the retained mouthwash solution. Buccal epithelial cells were pelleted by
centrifugation at 2000 rpm for 10 min. The supernatant was discarded and the
cell pellet resuspended in 500 pl of extraction buffer [10 mM Tris-HCl

(pH 7.8), 5 mM EDTA, 0.5 % SDS]. The samples were then frozen at -20°C

until used for DNA extraction.

DNA extraction

After defrosted, samples were incubated overnight (ON) with 100 ng/mL
protemase K (Sigma Chemical Co., St. Louis, MO, USA) at 37°C with
agitation. DNA was then purified by sequential phenol/chloroform extraction
and salt/ethanol precipitation. DNA was dissolved in 70 uL. TE buffer [10 mM

Tris (pH 7.8), 1 mM EDTA]. The concentration was estimated by

measurements of OD 260,

Polymorphism in the TNF-a gene at position —308

The oligonucleotides 5°- AGGCAATAGGTTTTGAGGGCCAT - 3° and 5°-
TCCTCCCTGCTCCGATTCCG - 3” were used as primers. Amplification

reactions were performed with 500 ng genomic DNA in a total volume of
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50 pl., containing 10 mM Tris-HCI (pH 8.3), 50 mM KCl, 2 uM of each
pnmer, 200 uM each dATP, dCTP, dGTP and dTTP, and 2.5 units Tag DNA
polymerase (Amersham Pharmacia Biotech, Uppsala, Sweden). Cycling was
2 cycles of 3 min at 94°C, 1 min at 60°C and 1 min at 72°C, followed by
35 cycles of 1 min at 94°C, 1 min at 60°C and 1 min at 72°C, with a final
extension of 7 min at 72°C. The products were digested with 3 U per 25 ul.
reaction of Nceol at 37°C ON to detect allele 1 [G] 20 bp + 87 bp) and

allele 2 [A] (107 bp).

Gel electrophoresis

Restriction products were visualized by electrophoresis on vertical 10 % non-
denaturing polyacrylamide gels in 1X TBE (89 mM Tris-Borate, 89 mM boric

acid, 2 mM EDTA), followed by silver staining (Bio-Rad Silver Stain Kait).

Statistical analysis

The aliele ratio and genotype distribution of periodontitis patients and healthy
control subjects were analyzed with Chi-square test. A p-value <0.05 was

considered significant.
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Results

There was no significant difference in the genotype distribution between
healthy controls and periodontitis patients in the polymorphism TNF-¢~%
(p=0.289), neither was observed statistical variation in the frequency of the
alleles TNF-o*® (p=0.845). The distribution of the genotype and the
frequencies of the alleles for the polymorphism studied are shown in tables 2
and 3, respectively. Allele 2 was carried by 19.5% (22/113) of the subjects,
with 1.8% (2/113) of homozygous. When Caucasians were taken alone, the
following allele 2 carriage rate for the TNF-¢ (-308) polymorphism was found:
20.7% (18/87), with 1% (1/87) of homozygous.

The alleles distribution in the study population was consistent with Hardy-

Weinberg equilibrium.

Discussion

Because of their frequent presence in diseased sites, it has been postulated that
cvtokines such as interleukin-1 (IL-1) and TNF-« may be indicators of the
active phase of periodontal disease (17). Recently, a number of single
nucleotide polymorphisms (SNPs) have been identified in the TNF-a

promoter, and the less common A allele of TNF-& (-308) has been associated




with certain chronic inflammatory diseases, including asthma (7), cerebral
malaria (3), multiple sclerosis (4), Alzheimer disease (5), ulcerative colitis (6)
and chronic bronchitis (18).

As can be noted in table 1, the majority (77%) of the individuals belonging
to the population studied is of Caucasian heritage. We found an allele 2
carriage rate of 20.7% (18/87) for our Caucasians. In their study, Kormman ez
al. (19) found an allele 2 carriage rate of 28.5% at TNF-a (-308) locus. In
neither studies was observed any link between this polymorphism and
periodontal disease. However, a study has been reported in which the
frequency of TNF-«a (-308) allele G was significantly greater in patients with
advanced periodontitis (20). This finding is intriguing once allele A has been
found to give a two-fold greater level of transcription than the -308G form
(21) and the nature of periodontitis is inflammatory. There is an evidence that

allele A is over-represented in diseases where TNF-¢ levels are associated
with poor prognosis (22). In cerebral malaria TNF-« is of major importance
for the pathology. Individuals homozygous for the TNF-a (-308) A allele

carry a 7-fold higher risk of death or severe neurological sequelae due to

cerebral malaria.

Polymorphisms in certain host-response genes have been related to

hypersecretion of several cytokines upon microbiological challenge (8, 23,
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24). Allele A of TNF-& (-308) polymorphism has been found to increase in
two-fold the production of TNF-« cytokine. Although the role TNF-« play in
leading to tissue destruction, it is worth mentioning the need for evaluation of
other potential candidate genes as contributors to periodontitis, since chronic
periodontitis may possibly represent a polygenic disease. Analysis in other
cytokine promoter genes in the same Brazilian patients have revealed positive
associations with chronic periodontal disease (25-27). More studies on
polymorphisms in genes of the host response can increase information with
regard to which factors could indeed be implicated in the process of disease.

It was concluded that TNF-a (-308) polymorphism was not associated with
the severity of chronic periodontal disease in the population studied. Although
the prevalence of the polymorphism studied for the Brazilian population was
similar to that reported for Europeans, we observed no significant differences
in genotype and allele distributions of the TNF-« (-308) gene polymorphism
between control and periodontitis groups. Tumor Necrosis Factor-a (-308)
G-to-A polymorphism is not a useful marker for predicting susceptibility to

chronic periodontal disease i the study population.
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Table 1. Baseline clinical parameters of the subject population

(n=113)

Healthy Moderate Severe
(n=44) (n=31) (n=38)
Age (years)
Mean (+ SD) 43.2 (£14.0) 369 (x11.2) 43.6(£144)
Gender %
Female 68.2 80.6 84.2
Male 31.8 19.4 15.8
Ethnic Group %
Caucasoid 84.1 77.4 68.4
Afro-American 6.8 16.1 13.2
Mulatto 6.8 6.5 184
Japanese 23 0.0 0.0
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Table 2. Distribution of the TNF-& genotypes in the healthy group and in

groups with moderate and severe chronic periodontitis.

Genotype Healthy Moderate Severe p value

n (%) n (%) n o (%)
G/G 37 (84.0) 24 (77.4) 31 (81.6) 0289
G/A 7 (16.0) 7 (22.5) 5 (13.1)
A/A 0 (0.0) 0 (0.0) 2 (5.3)

Table 3. Distribution of the TNF-¢ alleles in healthy, moderate

and severe groups with chronic periodontitis.

Allele Healthy Moderate Severe p value

n (%) n (%) n (%)

G 81 (920) 55 (88.7) 67 (88.0) 0674

A 7 (8.0) 7 (113) 9 (12.0)
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CONCLUSAO

%

4, CONCLUSAO

Artigo 1. A obtengio de DNA a partir de um bochecho com solugdo de glicose a
3 % e leve raspagem da mucosa jugal permite a execucao de andlises

de suscetibilidade genética a doenca periodontal.

Artigo 2. Os resultados microbioiogicos e genéticos nio foram suficientes para

predizer a suscetibilidade a periodontite agressiva na familia estudada.

Artigo 3. Os polimorfismos /L-1A (-889) e /L-1B (+3953), respectivamente nos
genes da [L-1a e IL-18, ndo se relacionaram a doenga periodontal

cronica na populacio estudada.

Artigo 4. A presenca do alelo 2 do polimorfismo /L-18 {-511) no gendtipo dos
individuos negros e mulatos associou-se fortemente [OR: 18; p=0,049]
a doenga periodontal cronica, sugerindo a existéncia de um

componente racial na determinacéo da suscetibilidade a periodontite.

163




CONCLUSAO
[

Artigo 5. O alelo 2 do polimorfismo /L-TRA (intron 2) esteve associado a
severidade da doenca periodontal crénica na populagdo estudada

(0=0,029).

Artigo 6. Individuos apresentando o genétipo G/G do polimorfismo /L-6 4 (G—C)
mostraram aumento da suscetibilidade a doenga periodontal crénica

(OR=3,0; p=0,0036).

Artigo 7. O polimorfismo TNFA (-308) nao apresentou correlacdo com a

suscetibilidade a doenca periodontal crénica na populagio estudada.
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DNA from buecal cells

USE OF BUCCAL EPITHELIAL CELLSFOR PCR
AMPLIFICATION OF LARGE DNA FRAGMENTS
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ABSTRACT

The analysis of human DNA is widely erployed in the genetic studies of families and populations, and in most cases is
performed with samples obtained from peripheral blood. The use of buccal epithelial cells as a source of DNA for PCR
amplifications has several advantages over blood sampling but has only been used to amplify small fragments of DNA. Tts
use in forensic analysis has been limited to cases where the sampling of peripheral blood is not feasible. In the present
study we show that buccal epithelial cells are a reliable source of DNA for the PCR amplification of high molecular mass
fragments, which could be used in large-scale population sampling. Since most PCR gender-typing systems rely on the
amplification and electrophoretic separation of the amelogenin gene, our results show that buccal epithelial cells may be
the preferred source of DNA for gender -1yping analysis. (J Forensic Odontostomatol 2000; 18:6.9)

Keywords: PCR, buccal epithelium, amelogenin.

INTRODUCTION

The analysis of human DNA is widely employed in
genetic studies of families and populations and in
most cases is performed with samples obtained from
peripheral blood. Blood sampling is however an
invasive procedure and sample collection may
involve ethical problems in cases such as extreme
illness, elderly persons and babies. Additionally, it
requires medical supervision and specific equipment,
which contribuie to the increased overall costs of the
procedure.

The polymerase chain reaction (PCR) provides a
rapid and sensitive approach for the analysis of
polymorphisms and mutations of the human genome.
The use of buccal epithelial cells as a source of DNA
for PCR reactions has been limited to studies of
infectious agents present in oral mucosa;’? and in
forensic analysis, where the sampling of peripheral
blood is not feasible®® Invariably, these studies
report the amplification of small fragments of DNA
(< 300 base pairs), which are suitable for the identi-
fication of viral and bacterial sequences, as well as
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the analysis of highly polymorphic loci in the
human genome. However, amplification of larger
DNA fragments may be desirable in some instances
such as PCR-RLFP’ mismaich cleavage mutation
analysis,®’ cloning, and sequencing of amplified
sequences.® In the present study, we show that
buccal epithelial cells are a reliable source of DNA
for the PCR amplification of high molecular mass
fragments, which could be used in large-scale popu-
lation sampling and epidemiological studies, as well
as in forensic analysis. As will be seen our resuits
show that buccal epithelial cells may be the preferred
source of DNA for gender -typing analysis.

MATERIALS AND METHODS

Sampling

A group of 83 consenting fernale subjects undertcok
a mouthwash containing 5 ml. of 3 % sucrose rather
than water in order to prevent osmotic imbalance tht
would cause rupture of cells and loss of genomic
DNA, for 2 min. A sterile wood spatula was then
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used to scrape the buccal oral mucosa and the tip of
the spatula shaken into the retained mouthwash so-
lution. Buccal epithelial cells were pelleted by
centrifugation at 2000 rpm for 10 min, the supernatant
was discarded and the cell pellet resuspended in 500
uL. of extraction buffer (10 mM Tris-HCl (pH 7.8), 5
mM EDTA, 0.5 % SDS] with antibiotics. The
samples were then frozen at -20°C until used for
DNA extraction.

DNA extraction

After defrosting, the samples were incubated at 37°C
with 100 ng/mL proteinase K, and agitated over-
night. DNA was then purified by sequential phenol/
chloroform extraction and salt/ethanol precipitation
and dissolved in 70 uL TE buffer [10 mM Tris (pH
7.8). 1 mM EDTA]. The concentration was estimated
by measurements of OD 260.

Polymerase chain reaction

Amplification reactions were performed with 300
to 700 ng DNA in a volume of 50 ul. in reaction
mixture containing 10 mM Tris-HCI (pH 8.3), 50 mM
KCl, 4 mM MgCl, , deoxyribonucleotides (200 uM
each), 1 UM primers, 2U Tag DNA polymerase’” and
five pairs of primers were used. The primer sequences
are as follows:

AMX1- 3 GGATTGGTTGTTACAGATGCC 3

AMXZ- 5 TTACTCACAGGCATGGCAAAAGCTGC 3
AMX3- 5 CATTTCAGAACCATCAAGAAATGGG 3
AMX4- 5 CTTTACAGAGCCCAGGGCATTG 3°
AMX5- 5 CCTCCCTGTAAAAGCTACCACC Y
AMX6E- 3 AATGTCTACATACCGGTGGCC 37

AMX7- 5 GTAGAACTCACATTCTCAGGC 3

AMXE- 3 GGCTTCAAAATATACTCACCACTTCC 3
AMX9- 5" CCAGCCCCAGCCTGTTCAGCCAC 3

AMX10- STGTCTGCTAATGGTACTTTTTTAG 37

Samples were heated mitially to 95°C for 3 min, each
cycle comprising denaturation at 95°C for 50 sec,
primer annealing at 67°C for 1 min and polymeriza-
tion at 72°C for 2 min. Samples were subjected to
35 cycles of amplification followed by a final exten-
sion of 72°C for 7 min. Amplification was carried
out in a Perkin-Elmer GeneAmp 2400 thermal
cycler’.  Amplification products were visualized
by electrophoresis on vertical 5% polyacryvlamide
gels in | X TBE (8% mM Tris-Borate, 89 mM boric
acid, 2 mM EDTA), followed by silver staining!.
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RESULTS AND DISCUSSION

The use of buccal epithelial cells as a source of DNA
for PCR amplifications has several advantages ove:
blood sampling. The collection of material is fas
and inexpensive, buccal samples can easily be
obtained from people who are reluctant to donate
blood, consent becomes simplified. there is no neec
of medical supervision during sampling, and the risk
of contamination is reduced.*'"

The amplifications produced specific reaction prod-
ucts of 1690 base pairs [bp] (AMXI1-AMX2), 1986
bp (AMX3-AMX4), 1550 bp (AMX3-AMX6), 879
bp (AMX7-AMXS), and 2039 bp (AMX9-AMX10).
spanning the whole amelogenin X gene.

1338
1078
872 tg;; 879 bp
603 bp -
2039
R b"
572 bp
603 bp

Figure 1. Polvacrylamide gel electrophoresis showing
PCR products from total genomic DNA derived from
buccal epithelium. A: 879 bp product of amplification
with primers AMX7 and AMXS8. B: 2039 bp product of
amplification with primers AMX6 and AMX10. Lane I-
OX-174-RF DNA Hae [T digest molecular weight

marker (Pharmacia).

* Sigma Chemical Co., St. Louis, MO, USA

#* Amersham Pharmacia Biotech, Uppsala, Sweden

# Perkin-Eimer, Perkin-Elmer Co., Norwalk CT 06859, USA
4 Bio-Rad Siiver Stain Kit, Bio-Rad Laboratories, 200 Alfred




Fig. { illiistrates typical PCR products from total
genomic DNA derived from buccal epithelial cells
showing that buccal epithelial cells can be used for
the PCR amplification of large DNA fragments. The
amount of DNA extracted ranged from 2.1 pg to 360
ug. which is sufficient to enable PCR amplification,
with a success rate of identification of the gender
gene, in this case the female, of around 90% of large
fragments ranging from 879 to 2039 base pairs
(Table 1). Failure to amplify DNA may result from
degradation or from the presence of inhibitors which
interfere with PCR reaction and can in most cases be
overcome by adding bovine serum albumin to the
PCR reaction,'"""? or by repurification of DNA with
Chelex extraction.’* The use of small volumes of
DNA extract is aiso recommended in order to reduce
the amount of inhibitors. '

P rimers Fragment size (bp) | % positive
AMXI-AMX2Z2 1690 9.5
AMX3-AMX4 1986 92.5
AMX3-AMX6 1550 88
AMXT7T-AMXS §79 88
AMXS-AMXIG 2039 88

Table 1: Positive amplification percentages of amelogenin X
gene of 83 individuals.

Gender determination can be a valuable piece of
information in forensic investigations. Most PCR
gender-typing systems rely on the amplification and
electrophoretic separation of the amelogenin gene
which produce small PCR products with 106-112
bp'™*® or 330-218 bp™ from the X and Y chromo-
somes respectively. However, the main difference
between X and Y loci is 2 177 bp insertion in the X
gene'” and the X and Y sequences can be amplified
using a single set of primers which produce a 977 bp
and 780 bp fragments,' which can be clearly
distinguished in agarose or polyacrylamide gels. The
results presented here show that buccal epithelial cells

may be the preferred source of DNA for gender-
typing analysis. Finally, it is worth mentioning that
DNA extracted from this source has been routinely
used in our laboratory for RFLP and direct
sequencing of PCR products.
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