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Resumo

Implantes dentais osseointegraveis tém demonstrado uma ascensao em sua
utilizagdo clinica nos ultimos anos. Trata-se de uma importante opg¢ao para
reabilitar pacientes que apresentam dentes ausentes, considerando os aspectos
funcionais e estéticos. O fendbmeno da concentracdo das perdas de implantes em
certos individuos, denominado clusterizagdo, pode indicar que a resposta imuno-
inflamatoria do hospedeiro, em conjunto com o processo de osseointegracao, sao
influenciados por fatores genéticos. Considerando que a interleucina-1 (IL-1) é
um mediador-chave no processo inflamatério, genes IL1 podem ser considerados
genes candidatos funcionais como fatores de risco para o controle da
susceptibilidade a falha de implantes dentais. Polimorfismos (variacdes na
sequéncia génica) localizados na regido promotora do gene podem ter um
impacto nos niveis de expressao da proteina, sendo considerados, por isso,
polimorfismos funcionais. O polimorfismo IL1B (C-511T) influencia os niveis de
expressdo da citocina IL-14. Portanto, este estudo objetiva investigar a
associagao entre o polimorfismo IL1B (C-511T) e a perda de implantes dentais
osseointegraveis em uma populagéo brasileira. A amostra foi composta de 277
pacientes nido-aparentados, de ambos os sexos, com média de idade 53,63 *
11,14, divididos em: Grupo Teste (GT) - 92 individuos que perderam implantes, e
Grupo Controle (CG) - 185 individuos com pelo menos um implante em fungao
por pelo menos seis meses € sem nenhuma perda de implantes. Condigcbes
socioeconémicas, condigdes de saude geral, padrdes de higiene bucal e
parametros clinicos odontolégicos, como numero de dentes e condigbes
periodontais, foram analisados. O DNA coletado de células da mucosa bucal foi
analisado por PCR-RFLP. Entre os dados clinicos avaliados, foi verificada uma
diferenca estatisticamente significante (DES) entre os grupos em relagdo ao
tratamento médico (p=0,040). Edentulismo apresentou DES entre os grupos
(p=0,019), sendo mais frequente no GC (18%, 34/185) que no GT (8%, 7/92).
Contudo, a média do numero de implantes instalados foi maior no GT (5,82 *
3,65) que no CG (4,44 = 3,12) (p=0,001). Com relagao ao polimorfismo IL1B (-
511), ndo foi observada diferenca estatisticamente significante (NDS) entre GT e

GC na frequéncia genotipica (p=0,279) ou na frequéncia alélica (p=0,168).



Quando individuos que apresentaram apenas uma ou nenhuma perda de
implantes (n=254) foram comparados com pacientes que apresentaram dois ou
mais implantes perdidos ou com perdas consecutivas (perdas multiplas) (n=23),
novamente NDS foi observada entre os grupos na frequéncia genotipica
(p=0,083) e na distribuicao alélica (p=0,838). Apesar de nao estatisticamente
significante, os resultados sugerem que existe um componente genético que
modula a susceptibilidade a perdas multiplas de implantes (clusterizagao). A
analise por meio de haplotipos podera fornecer informagdes valiosas, uma vez
que existem trés genes principais localizados no brago longo do cromossomo 2,

que codificam a IL-1 envolvida na modulagao do processo de osseointegragao.
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Abstract

Endosteous dental implants have been applied in a crescent way. It consists in
one of the most used alternatives to replace lost teeth in terms of function and
aesthetics. The knowledge that implant loss tends to cluster in subsets of
individuals, termed clusterization, may indicate that host immune-inflammatory
response underlying the osseointegration process may be influenced by genetic
factors. Since interleukin-1 (IL-1) is a key mediator of inflammatory processes,
functional polymorphisms, which have an impact in the cytokine expression
levels, could be candidate genetic risk factors underlying the control of
susceptibility to implant failure. Thus, this study aimed to investigate the
association between IL1B (C-511T) genetic polymorphism and endosteous
dental implant loss in a Brazilian population. The sample was composed of 277
unrelated, both gender, mean age 53.63 + 11.14 individuals, divided into: Test
group (TG) - 92 subjects with implant loss, and Control group (CG) - 185
subjects with implant(s) in function for at least six months and with no implant
loss. Patients’ socioeconomic profile, general medical condition, oral hygiene
parameters, and oral clinical measurements such as number of teeth and
periodontal status were analyzed. Genomic DNA from oral mucosa was
analyzed by PCR-RFLP. Among the clinical evaluated data, it was verified a
significant statistical difference (SSD) between the groups in relation to medical
treatment (p=0.040). Edentulism presented SSD between the groups (p=0.019),
being more frequent in CG (18%, 34/185) than TG (8%, 7/92). However, the
mean number of placed implants was increased in TG (5.82 + 3.65) than in CG
(4.44 £ 3.12) (p=0.001). There was no SSD in IL1B (-511) polymorphism
between TG and CG, neither considering genotypes (p=0.279) nor alleles
(p=0.168). When individuals showing up to one implant failure (n=254) were
investigated versus patients presenting multiple implant loss (n=23), NSD was
either observed between groups for genotype (p=0.083) and allele (p=0.838)
frequencies. However, these results may reinforce the idea of a genetic
component underlying individual susceptibility to multiple implant losses
(clusterization). The analysis combining alleles in haplotypes may provide
valuable information concerning genotype/phenotype relationship, as there are
three main genes closely located in chromosome 2 long arm, codifying IL-1

mediators involved in the modulation of the osseointegration process.
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Proposicao

O presente estudo objetivou investigar a associagdo entre o
polimorfismo IL1B (C-511T) e a perda de implantes dentais osseointegraveis
em uma populagdo brasileira. Também, investigou a associagdo deste
polimorfismo com a perda multipla de implantes dentais (fendmeno de

clustrizag&o).
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Introducao

Atualmente, os implantes dentais osseointegraveis tém sido utilizados como
alternativa para reabilitacdo de pacientes com auséncia de dentes (Henry
2005). Este tratamento pode restabelecer de forma satisfatoria a funcdo e a
estética de pacientes com perdas dentais. Embora os percentuais de sucesso
encontrados sejam altos (82 e 94%) apos 10 anos (Holm-Pedersen, et al.
2007), a reabilitacdo com implantes tornou-se um procedimento clinico comum
e provavelmente ira obter uma alta popularidade nos préximos anos, fato este
que tornara mais frequente a falha de implantes e complicagdes relacionadas
(Levin 2008).

O procedimento cirurgico (fase cirurgica) € necessario para a insergao
do implante de titanio e, em alguns casos especificos, tem se tornado menos
invasivo. Apesar do procedimento cirurgico iniciar um processo inflamatoério
com alteragdes vasculares, que pode levar a regeneragao ou reparo tecidual,
um processo inflamatério persistente ou exacerbado pode resultar em falha na
osseointegracao (Perala, et al. 1992, Harada, et al. 1996, Esposito, et al. 1998).
Falhas relacionadas aos implantes dentais sdo um traco complexo que pode
envolver varios fatores etiolégicos (Weyant & Burt 1993, Montes, et al. 2007). A
resposta imuno-inflamatoéria individual do hospedeiro pode influenciar o
sucesso do tratamento com implantes dentais (Esposito, et al. 2007) e a
interleucina-1 (IL-1) tem sido considerada um mediador inflamatério chave no
processo de osseointegragcao (Panagakos, et al. 1996).

Um aumento de IL-14 no fluido gengival na regido peri-implantar foi
observado com uma semana de pdés-operatério (Khoury, et al. 2008). Além

disso, niveis de IL-14 aumentados foram encontrados no fluido gengival de
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pacientes apresentando infec¢gdes avangadas na regido peri-implantar
(Salcetti, et al. 1997).

A IL-1 ativa a cascata de mediadores inflamatérios e tem sido
relacionada com a patogénese de diversas doengas (Rogus, et al. 2008). Esta
citocina pode promover a degradagao dos componentes da matriz extracelular
pelas metaloproteinases (Birkedal-Hansen 1993) e reabsor¢cdo éssea como
resultado da interacado do receptor ativador do fator nuclear kappa B (RANK) /
osteoprotegerina (OPG) e do ligante do RANK (RANKL) (Boyce & Xing 2007,
Wright, et al. 2009).

Polimorfismos genéticos sao variagdes na sequéncia do gene, as quais
podem interferir em sua funcdo (Cargill, et al. 1999). A maioria dos
polimorfismos s&o trocas de uma unica base nitrogenada (Single Nucleotide
Polymorphisms - SNPs) que s&o encontrados com frequéncia no genoma
humano (Venter, et al. 2001). Os polimorfismos funcionais mais comumente
estudados em relacédo a falhas de implantes dentais sdo SNPs nos genes da
IL-1 (IL7), principalmente nos genes da IL-1« (IL1A) e IL-14 (IL1B) (Rogers, et
al. 2002, Campos, et al. 2005, Wilson & Nunn 1999, Jansson, et al. 2005,
Shimpuku, et al. 2003, Feloutzis, et al. 2003, Gruica, et al. 2004, Lin, et al.
2007, Montes, et al. 2009).

O polimorfismo funcional na posi¢cao -511 (C/T) do gene IL1B tem sido
associado a modificagdo na expressao da citocina correspondente (Rogus, et
al. 2008) e o alelo T tem sido associado com o aumento da produgao de IL-14
(Braosi, et al. 2009). Além disso, esse polimorfismo foi associado com varias
doencas imuno-inflamatdrias: doenca reumatica auto-imune (Camargo, et al.
2004), lupus eritematoso sistémico (Parks, et al. 2004), Sindrome de Sjogren

(Muraki, et al. 2004), cancer do aparelho digestivo (Vincenzi, et al. 2008),
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doenca coronariana (Rechcinski, et al. 2009), e leiomioma uterino (Pietrowski,
et al. 2009).

O fendmeno da concentragdo das perdas de implantes em certos
individuos, denominado clusterizagcdo, sugere que a resposta imuno-
inflamatdria do hospedeiro, em conjunto com o processo de osseointegracao,
sao influenciados por fatores genéticos (Montes, et al. 2007). Recentemente,
Nosso grupo de pesquisa reportou a primeira evidéncia de base genética para
explicar o fenébmeno de clusterizacdo e associou um alelo de um polimorfismo
funcional no segundo intron do gene IL1RN, que codifica o receptor do
antagonista da IL-1 (IL-1ra), com perdas multiplas de implantes (Montes, et al.
2009). Uma vez que a IL-1 exerce uma fungdo importante no processo
inflamatadrio, polimorfismos funcionais, os quais tém um impacto nos niveis de
expressao da citocina, podem ser considerados fatores de risco genéticos para
o controle da susceptibilidade a falha de implantes. Dessa maneira, o presente
estudo objetivou investigar a associagdo do polimorfismo IL1B (C-511T) com a
perda de implantes dentais osseointegraveis, bem como com o fendmeno de

clusterizagdo, em uma populacao brasileira.

Material e Método

Sele¢ao da amostra

Um total de 3.578 prontuarios do Instituto Latino-Americano de Pesquisa
Odontoldgica (ILAPEQO) de Curitiba/BR foi analisado. Todos os pacientes foram
tratados com implantes dentais osseointegraveis (NEODENT® Implante
Osteointegravel), entre 1996 e 2006, e destes 3.578 individuos tratados, 126
pacientes (3,5%) apresentaram perda de implantes. A maioria dos implantes

perdidos estava em uma fase inicial de osseointegracéo, caracterizando uma

12



perda precoce 88,2% (187/212). Dos 126 individuos, 92 foram avaliados (34
individuos nao foram avaliados por motivo de morte ou mudanca de endereco).
Desse modo, o grupo teste (GT) foi composto por 92 pacientes que
apresentaram perda de implantes. O grupo controle (GC) foi composto de 185
pacientes com implantes dentais osseointegrados em fungdo por no minimo
seis meses e sem perda de implantes. Os grupos foram pareados por sexo,
idade e tabagismo (Tabela 1). A amostra, portanto, foi composta de 277
pacientes, de ambos os sexos e média de idade 53,63 + 11,14 anos (entre 27,1
e 86,9 anos).

Os individuos que compuseram a amostra eram da regiao sul do Brasil,
do Estado do Parana. De acordo com o Instituto Brasileiro de Geografia e
Estatistica (IBGE), em 2005, 73% da populagdo do Estado do Parana eram
Caucasianos, 23,3% de descendéncia mista, 2,5% Afro-Americanos, e 1,2%
descendentes de Asiaticos.

Todos os pacientes foram informados sobre a natureza do estudo e
assinaram o Termo de Consentimento Livre e Esclarecido, sendo que o projeto
de pesquisa foi aprovado pelo Comité de Etica em Pesquisa da PUCPR,
(protocolo 323/06).

Os pacientes responderam uma ficha de anamnese médica e
odontoldgica, contendo dados sobre as condi¢gdes socioecondmicas de acordo
com Critérios de Classificagcao Econémica do Brasil (ABEP 2003), saude geral,
higiene bucal, frequéncia de tratamento odontolégico e dados clinicos bucais,
como o numero de dentes e de implantes dentais presentes (Tabela 2).

Com o objetivo de avaliar pacientes com perdas multiplas
(clusterizagao), a amostra foi reagrupada em: grupo A, 254 individuos com até

uma perda (0 ou 1 implante perdido); grupo B, 23 pacientes que apresentaram
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dois ou mais implantes perdidos ou com perdas consecutivas (perdas

multiplas).

Indices periodontais

Os seguintes parametros periodontais foram avaliados nos pacientes
parcialmente dentados (n=236): indice gengival (IG) (Loe & Silness 1963),
indice de placa (IP) (Silness & Loe 1964), indice de calculo (IC) (Greene &
Vermillion 1964), profundidade de sondagem (PS), nivel de insergéo clinica
(NIC) e mobilidade (auséncia ou presenca). As medidas periodontais foram
realizadas em 4 sitios de todos os dentes presentes, usando uma sonda
periodontal milimetrada convencional U.N.C., Hu-Friedy™ (Chicago, IL) e todos
os dados foram coletados por um unico examinador (F.A.P.). As condi¢des

periodontais de todos os pacientes sdo mostradas na tabela 3.

Coleta e purificacdo de DNA

O DNA foi obtido por meio da coleta de células originarias do epitélio bucal de
acordo com a técnica previamente preconizada (Trevilatto & Line 2000). Um
protocolo utilizando acetato de aménio 10 M e EDTA 1 mM foi utilizado para

extrair e purificar o DNA (Aidar & Line 2007).

Reacado em Cadeia da Polimerase (PCR) e Polimorfismo de Comprimento
de Fragmento de Restricao (RFLP)

Polimorfismo no gene IL1B na posi¢cdo C-511T (rs 16944)

Os oligonucleotideos 5° - TGG CAT TGATCT GGT TCATC-3e 5 -GTT TAG
GAA TCT TCC CAC TT - 3 foram usados. Reagdes de amplificacdo foram

realizadas utilizando-se 1 uL de DNA genémico em um volume final de 25 pL,
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contendo 22,5 uL de PCR Supermix™ (Invitrogen Life Tecnologies, Carlsbad,

CA) e 1 uM de cada oligonucleotideo. As reagdes foram realizadas em um
termociclador Endurance TC-512, Techne™ (Burlington, NJ) e consistiram de
uma desnaturagao inicial a 95°C por 5 min, seguida por 35 ciclos de
desnaturacao a 95°C por 1 min, hibridagdo a 51°C por 1 min, e extensao a
72°C por 1 min, com uma extensao final a 72°C por 7 min. A técnica de RFLP
foi realizada com um volume de reagao final de 20 yL, sendo 10 pL aliquotados
do produto da PCR com 1 U de Aval a 37°C por 12 horas para a obtengido do

alelo C (114 bp + 190 bp) e alelo T (304 bp).

Gel de eletroforese

A quantidade total do produto da RFLP aliquotado foi introduzida no gel de
poliacrilamida a 10%, seguido de uma reagao de eletroforese a 30 mA. O gel
foi corado com o protocolo utilizando nitrato de prata (DNA Silver Staining Kit,

Amersham Pharmacia Biotech AB, Uppsala, Sweden).

Analise estatistica

Variaveis nominais foram expressas por frequéncias e percentuais. Para
verificar a associagao entre os grupos para as variaveis nominais foi utilizado o
teste de Qui-quadrado (x?) ou teste exato de Fisher. Variaveis continuas foram
expressas por meio de médias e desvios-padrao. A distribuicdo das variaveis
foi avaliada utilizando o teste de Kolmogorov-Smirnov. O teste t de Student foi
utilizado para comparar as médias entre os dois grupos, quando as variaveis
possuiam distribuicdo normal e o teste U de Mann Whitney, quando as
variaveis continuas apresentavam distribuicdo ndo-normal. O valor p<0,05 foi

considerado estatisticamente significante. A anadlise estatistica foi realizada
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utilizando-se o programa de informatica Statistica v. 8.0 (StatSoft Inc, Tulsa,

OK).

Resultados

Caracteristicas da amostra

Constatou-se diferenca estatisticamente significante (DES) entre os grupos em
relacdo ao tratamento médico (p=0,040). Foi observado que 54,35% (50/92)
dos pacientes do GT e 40,54% (75/185) do GC estavam em tratamento
meédico. Contudo, quando as doengas sistémicas (diabetes, artrite reumatoide,
osteoporose, hipertensdo arterial sistémica, doenga cardiovascular,
hipotireoidismo e outras) ou o uso de medicagdes (anti-hipertensivo,
antimicrobiano, AINEs, AIEs, reposi¢do hormonal, outras drogas) foram
estratificados, ndo foi encontrada diferenca estatisticamente significante (NDS)
entre os grupos (Tabela 2).

A variavel edentulismo apresentou DES entre os grupos, sendo mais
frequente em GC (18,38%, 34/185) que em GT (7,61%, 7/92) (p=0,019).
Contudo, o numero médio de implantes colocados mostrou-se aumentado no
GT (5,82 £ 3,65) quando comparado ao GC (4,44 + 3,12) (p=0,001) (Tabela 2).

Com relagdo as mensuragdes periodontais, somente a PS apresentou
SSD entre os grupos (p=0,005), sendo GC = 2,72 + 0,46 e GT = 2,54 + 0,47
(Tabela 3).

As outras caracteristicas avaliadas (nivel socioeconémico, condigdes de
saude, medicamentos, habitos de higiene bucal, frequéncia de tratamento
odontolégico e o numero de dentes presentes) ndo apresentaram diferenga

estatisticamente significante entre os grupos (Tabela 2).
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Analise da frequéncia genotipica e alélica - IL1B (C-511T) (rs 16944)

A distribuicdo genotipica do polimorfismo estudado esteve de acordo com o

equilibrio de Hardy-Weinberg.

Nao foi observada DES na frequéncia genotipica (p=0,279) e na
frequéncia alélica (p=0,168) do polimorfismo IL1B (-511) entre GT e GC. O
alelo T esteve presente em 67,4% dos pacientes (62/92) do GT, sendo 22,8%
(21/92) em homozigose, e em 62,7% do CG (116/185), sendo 15,1% (28/185)
em homozigose. A distribuicdo genotipica e a frequéncia alélica do

polimorfismo estudado esta mostrado na tabela 4.

Em um segundo momento, quando a amostra foi dividida segundo o
critério de perdas multiplas (grupos A versus B), NDS foi observada para a
distribuicdo genotipica (p=0,083) nem para a frequéncia alélica (p=0,838) entre

0s grupos para o polimorfismo estudado (Tabela 5).

Discussao

Fatores ambientais e genéticos geralmente interagem e influenciam as
doencgas complexas (Schutte & Murray 1999, Muhle, et al. 2004). Este parece

ser 0 caso da perda de implantes dentais osseointegraveis.

O insucesso dos implantes dentais esta relacionado com diversos
fatores: tabagismo (Baig & Rajan 2007), numero de procedimentos cirurgicos
(um ou dois estagios), presenga de procedimentos cirurgicos reconstrutivos
(enxertos) (McDermott, et al. 2003), iatrogenias (relacionadas a técnica

cirurgica, contaminacdo e carga oclusal), falta de qualidade ou quantidade
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Ossea, peri-implantite (Mouhyi, et al. 2009) e resposta imuno-inflamatéria do

hospedeiro (Esposito, et al. 1998).

Altos indices de falha de implantes dentais parecem estar concentrados
em grupos especificos de individuos, sugerindo que a resposta do hospedeiro
pode modular o sucesso dos implantes (Weyant & Burt 1993, Montes, et al.
2007). Nesse contexto, alguns polimorfismos genéticos tém sido investigados e
associados com a falha de implantes (Alvim-Pereira, et al. 2008), visto que
muitos dos aspectos relacionados a susceptibilidade do hospedeiro sao
regulados por fatores genéticos (Esposito, et al. 2007) e ainda nao estéo

completamente esclarecidos.

A maioria dos individuos deste estudo (96,40%) era branca, dado este
que esta em concordancia com o Censo Oficial do Estado do Parana (Sul do
Brasil), o que pode ser explicado pela predominancia da colonizagao européia
nas regides Sul e Sudeste do Brasil. Entretanto, a populagao branca do Brasil &
heterogénea e nado se recomenda a classificacdo da populagao brasileira em
grupos étnicos baseados em cor da pele, raca ou descendéncia (Parra, et al.

2003, Pimenta, et al. 2006).

O grupo teste (GT) apresentou um maior numero de pacientes
submetidos a algum tipo de tratamento médico que o grupo controle (GC).
Porém, no momento em que os medicamentos ou as doengas foram
analisados de forma individualizada, nao foi constatada diferenca significante
entre os grupos. Nao foram identificados na literatura estudos conclusivos que
estabelecam uma associagdo positiva entre algum medicamento de uso
continuo com falhas na osseointegracdo de implantes dentais. Também,

existem poucas evidéncias com fundamentagao cientifica para contra-indicar a
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colocagcado de implantes devido a presenga de alguma doencga sistémica.
Contudo, algumas condigdes sistémicas tém sido apontadas como situagdes
criticas para a utilizagcdo de implantes dentais; porém, pesquisas que
comparem grupos de pacientes com presenga e auséncia de uma condigao
sistémica especifica sao raras (Mombelli & Cionca 2006, Neukam & Flemmig

20086).

No presente estudo, o edentulismo foi encontrado com maior frequéncia
em pacientes do grupo controle. A presenca de biofime nos dentes
remanescentes em pacientes parcialmente desdentados pode ser considerado
um fator de risco para a perda precoce de implantes (Apse, et al. 1989, Ellen
1998). Além disso, em pacientes parcialmente desdentados, o desequilibrio
oclusal presente € mais um fator desfavoravel. Apesar do GC apresentar
maiores necessidades de reabilitagdo bucal (mais pacientes edéntulos), um
maior numero de implantes foi instalado nos pacientes do GT. Este achado
pode ser explicado devido ao protocolo de tratamento reabilitador com
implantes, indicado para pacientes totalmente desdentados, o qual requer a
colocagcdo de uma quantidade menor de implantes para reabilitagdo bucal
completa destes pacientes (Sadowsky 2001, Doundoulakis, et al. 2003,

Klemetti 2008).

Em discordancia com pesquisas previamente realizadas (Quirynen, et
al. 2002, Karoussis, et al. 2007, Serino & Strom 2009), as condicdes
periodontais, mensuradas por meio do IP, IG, IC, NIC e mobilidade dental,
parecem nao influenciar a perda de implantes na populacdo estudada.
Somente a PS apresentou DES entre os grupos; contudo, esta diferenga (0,18

mm) nao parece ser clinicamente relevante.
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A presenca aumentada de mediadores imuno-inflamatérios (ex: IL-15)
pode resultar em uma resposta inflamatéria exacerbada, a qual pode
comprometer o mecanismo de osseointegracéo e resultar na perda do implante
(Salcetti, et al. 1997, Nowzari, et al. 2008). Nesse contexto, mediadores
inflamatérios como a IL-1 parecem ter um importante papel na fase pos-

cirargica (Panagakos, et al. 1996).

Polimorfismos nos genes /L1 podem interferir na producdo das
proteinas IL-1a, IL-18 e IL-1ra (Pociot, et al. 1992, Chen, et al. 2006).
Atualmente, alguns alelos dos genes /L1 tém sido associados com a
prevaléncia e gravidade de diversas doencgas inflamatérias e infecciosas
(Rechcinski, et al. 2009, Pietrowski, et al. 2009, Papapanou, et al. 2001) e a

falha de implantes dentais (Tabela 6).

Pesquisas que associam o polimorfismo IL1B (-511) e a suscetibilidade a
falha de implantes sdo raras. No presente estudo, NDS foi encontrada entre o
polimorfismo IL1B (-511) e o grupo que apresentou perda de implantes. No
entanto, quando os individuos que apresentaram multiplas perdas de implantes
foram comparados com aqueles que ndo perderam ou perderam apenas um
implante, os resultados indicaram um valor préximo da significancia (p=0,083).
Dessa forma, é possivel sugerir uma associacdo entre o gendtipo TT e a
suscetibilidade a perdas multiplas de implantes. O alelo T do polimorfismo
funcional IL1B (-511) pode ser considerado um alelo de risco para as doencas
complexas influenciadas pela resposta imuno-inflamatéria do hospedeiro, pois,
nesses casos, ocorre 0 aumento dos niveis de transcricao génica (Braosi, et al.
2009, Chen, et al. 2006). Desse modo, estudos investigando outras populagdes

podem contribuir na identificacdo de tal associacdo. Recentes pesquisas tém
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associado o gendtipo TT com a perda 6ssea marginal em pacientes tratados
com implantes osseointegraveis (Shimpuku, et al. 2003, Lin, et al. 2007).
Apesar do presente estudo nao incluir a perda éssea marginal entre as
variaveis diretamente avaliadas, apresentando esta uma grande influéncia na
estabilidade dos implantes a longo prazo, o polimorfismo em questao pode ser
considerado um fator de risco também a perda do implante. Além disso, apesar
de um estudo recente n&o estabelecer associagéo entre IL1B (-511) e a peri-
implantite (Laine, et al. 2006), um risco aumentado para periodontite crénica, a
qual apresenta mecanismos etiopatogénicos comuns a peri-implantite, foi
encontrado em pacientes que carregavam o alelo T (Nikolopoulos, et al. 2008).
A tabela 7 mostra todos os estudos, até o momento, que investigaram o
polimorfismo IL1B (C-511T) e a falha de implantes. A frequéncia genotipica e a
distribuicdo alélica do polimorfismo IL1B (C-511T) em diferentes populagdes

estao ilustradas na figura 1.

Apesar da auséncia de evidéncia de associagao entre o polimorfismo
IL1B (-511) e a perda de implantes neste estudo, pesquisas tém reportado a
associagao de alelos e gendtipos de outros polimorfismos nos genes L1
(Jansson, et al. 2005, Montes, et al. 2009) e em outros genes relacionados com
a resposta imuno-inflamatéria do hospedeiro (Santos, et al. 2004). Assim, como
o peso relativo conferido por cada polimorfismo parece ser pequeno nas
doengas complexas, a investigacdo de genes funcionais candidatos envolvidos
na fisiopatogénese da falha da osseointegracdo pode esclarecer o componente
genético de controle da suscetibilidade a perda de implantes (Greenstein &
Hart 2002). A predisposicao genética pode influenciar a falha do processo de

osseointegragao, através do efeito cumulativo de multiplos polimorfismos.
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E digna de nota a sugestiva, porém n3o estatisticamente significante,
associagao do genétipo TT do polimorfismo IL1B (-511) com a perda multipla
de implantes osseointegraveis. A primeira evidéncia da literatura mundial da
existéncia de uma base genética para explicar o fenbmeno de clusterizacao foi
recentemente relatada por nosso grupo (Montes, et al. 2009), que encontrou
associagao entre perdas multiplas de implantes e o gendtipo 2/2 do
polimorfismo IL1RN (intron 2) (OR: 3,07, IC: 1,13-8,34, p=0,027). Os resultados
encontrados no presente estudo podem reforcar a idéia de que ha um
componente genético de susceptibilidade individual para perdas multiplas de

implantes (clusterizacao).

Nesse contexto, as perspectivas futuras podem estar relacionadas a
andlise de haplétipos dos genes IL1. A andlise combinando alelos em
haplétipos pode proporcionar informagdes essenciais sobre a relagéo
gendtipo/fendtipo, ja que existem trés genes principais localizados no brago
longo do cromossomo 2 codificando os mediadores IL-1, os quais modulam o

processo de osseointegragao.
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Tabela 1. Caracteristicas gerais da amostra (n=277).

Grupo controle (n=185)

Grupo teste (n=92)

Etnia
Caucasiano
Nao-Caucasiano
Idade (anos)*
Sexo

Feminino
Masculino
Tabagismo
Nao-fumante
Fumante

n %
176 95,14
09 4,86
53,13 + 11,46

n %
122 65,95
63 34,05
n %
142 76,76
43 23,24

n

%

91 98,91
01 1,09
54,63 + 10,44

n %
56 60,87
36 39,13
n %
74 80,43
18 19,57

valor p
*0,173
10,293

* 0,426

* 0,540

* Teste exato de Fisher;
*Média + desvio padrao;
TTeste t - Student.
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Tabela 2. Dados da anamnese e exame fisico (n=277).

Grupo controle (n=185)

Grupo teste (n=92)

Classe socioeconémica n %
A1/A2/B1 95 51,35
B2/C/D 90 48,65
Tratamento médico

Sim 75 40,54
Nao 110 59,46
Condicdes de saude

Doenca sistémica em geral 127 64,65
Diabetes 09 4,86
Doenca reumatica 34 18,38
Osteoporose 03 1,62
HAS? 35 18,92
Doenca cardiovascular 10 5,40
Hipotireoidismo 18 9,73
Medicamentos

Medicacao nao-especificada 46 24,86
Anti-hipertensivo 30 16,22
Antimicrobiano 15 8,11
AINEs® 06 3,24
AlIEs® 04 2,16
Reposi¢do hormonal 33 17,84
Escovacgao (diaria)

01 09 4,86
02 42 22,70
03 110 59,46
Mais que 03 24 12,97
Fio dental (diario)

Sim 122 65,95
Nao 37 20,00
Infrequente 26 14,05
Bochechos (diario)

Sim 60 42,43
Nao 85 45,95
Infrequente 40 21,62
Freq. tratamento dentario/ano* 6,42 + 4,94
Dados clinicos

Edentulismo 34 18,38
*Dentes presentes* 16,59 + 9,76
Implantes instalados * 4,44 + 312

n
46
46

50
42

68
02
25
02
24
08
10

17
21
07
06
03
12

06
16
56
14

61
23
08

29
46
17

6,28 £ 4,59

07

17,05 £ 8,31
5,82 + 3,65

%
50,00
50,00

54,35
45,65

73,91
2,17
2717
2,17
26,09
8,70
10,87

18,48
22,83
7,61
6,52
3,26
13,04

6,52
17,39
60,87
15,22

66,30
25,00
8,70

31,52

50,00
18,48

7,61

valor p
*0,899

*0,040

*0,404
*0,347
*0,119
*0,996
*0,212
*0,309
*0,833

*0,287
*0,191
*1,000
*0,221
*0,688
*0,388

**0,709

**0,342

**0,769

0,846

*0,019
10,879
10,001

* Teste exato de Fisher;

** Teste Qui-quadrado;

TTeste de U-Mann-Whitney;

*Média + desvio padrao;

®Hipertensao arterial sistémica;

® Antiinflamatdrio ndo-esteroidal;

¢ Antiinflamatorio esteroidal;

* Grupo controle (n=151); Grupo teste (n=85).
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Tabela 3. Condi¢des periodontais dos pacientes parcialmente dentados (n=236).

Grupo Controle

Grupo Teste

indices periodontais (n=151) (n=85) Valor p
indice Gengival® 0,64 + 0,37 0,65 + 0,53 **0,893
indice de Placa’ 0,12+ 0,23 0,23+ 0,41 * 0,965
indice de calculo’ 0,07+ 0,12 0,13+ 0,24 * 0,281
PS?2(mm) " 2,72 + 0,46 2,54 + 0,47 **0,005
NIC ® (mm) * 3,62+ 0,85 3,66 + 1,07 **0,760
Mobilidade (ausente/presente) 132/19 70/15 t0,335

* Teste de U-Mann Whitney;
** Teste t - Student;

* Teste exato de Fisher;
TMédia + desvio padrao;

2 Profundidade de sondagem;
®Nivel de insercao clinica.
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Tabela 4. Frequéncia genotipica e alélica do polimorfismo da IL1B (C-511T).

Grupo controle (n=185) Grupo teste (n=92) valor p
Genétipos n % n %
C/IC 69 37,30 30 32,61
CIT 88 47,56 41 44,56 * 0,279
T/T 28 15,14 21 22,83
Alelos *
C 227 61,35 101 54,89 ** 0,168
T 143 38,65 83 45,11

* Teste Qui-quadrado;
** Teste exato de Fisher;
* Grupo controle n=370, grupo teste n=184.
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Tabela 5. Frequéncia genotipica e alélica do polimorfismo da IL1B (C-511T)

considerando perdas multiplas de implantes.

Grupo A (n=254) Grupo B (n=23) valor p
Genétipos n % n %
C/IC 89 35,04 10 43,48
C/IT 123 48,42 06 26,09 *0,083
T/T 42 16,54 07 30,43
Alelos *
C 301 59,25 26 56,52
T 207 40,75 20 43,48 " 0838

* Teste Qui-quadrado;

* Grupo A: n=508, Grupo B: n=46;

Grupo A: pacientes sem nenhuma perda ou com apenas um implante perdido;
Grupo B: pacientes com perdas multiplas de implantes.
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Tabela 6. Impacto funcional dos polimorfismos génicos /L1 investigados em relagao

a susceptibilidade para a perda de implantes.

Autores Polimorfismos Caso (n) / Controle (n) Populagao Resultados

Nao associado
27/38 ? com falha de
implante

IL1A (-889) e

Wilson & Nunn 1999 IL1B (+3954)

Tabagistas +
genotipo positivo
IL1A (-889) e 51/39 Europeus para IL1
IL1B (+3954) Caucasianos associados com
perda éssea
marginal

Feloutzis et al. 2003

Tabagistas +
genotipo positivo
Europeus para IL1
Caucasianos associados com
perda 6ssea
marginal

IL1A (-889) e

Gruica et al. 2004 IL1B (+3954)

34/146

Tabagistas +
genotipo positivo
IL1A (-889) e 6/16 Europeus para IL1
IL1B (+3954) Caucasianos associados com
perda 6ssea
marginal

Jansson et al. 2005

Polimorfismo no

IL1A (-889), gene IL1B (C-
Lin et al. 2007 IL1B (-511) e 29/30 Chineses 511T) associado
IL1B (+3954) com perda éssea

marginal
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Tabela 7. Estudos investigando a associagéo do polimorfismo IL1B (C-511T) com falhas de implantes.

Autores Ano Pais Teste Controle Falha do implante OR IC Valorp IL1B (-511)
Campos et al. 2005 Brasil 34 28 perda do implante -——- - 3,209 n&o associado

Shimpuku etal. 2003 Japéo 17 22 perda 6ssea marginal 10,86 1,64 —71,90 0,013 genotipo TT
Laine et al. 2006 Suécia 71 49 peri-implantite 0,46 0,2-1,2 0,120 n&o associado

Lin et al. 2007 China 29 30 perda 6ssea marginal 0,268 0,085-0,849 0,021 gendtipo TT
Presente estudo 2010 Brasil 92 185 perda do implante - - 0,279  n&o associado

OR: Odds Ratio
IC: Intervalo de confianga
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Figura 1. Distribuicdo genotipica e alélica do polimorfismo da IL1B (C-511T)

em diferentes populagdes.

Disribuicao genotipica do polimorfismo IL1B (C-511T)

Lin et al. 2007 - China (Controle)
(Caso)

Shimpuku et al. 2003 - Japao (Controle)

Estudo atual, 2010 - Brasil (Controle)
(Caso)
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Introduction

Nowadays, one of the most chosen alternatives to replace lost or irreversible
damaged teeth is endosteous dental implants (Henry 2005). Dental function and
aesthetics outcomes are suitably reestablished with this therapy. Regardless
high success rate (82 to 94%) after 10 years (Holm-Pedersen, et al. 2007),
implant therapy has become a common practice and will probably gain in
popularity during the next several years, this implies that the frequency of
implant failure and related complications tend to increase (Levin 2008).

Surgical procedure is mandatory in an implant therapy and in some
selected situations this procedure is becoming less invasive. While all surgical
procedure initiate an inflammatory process with vascular alterations, which may
lead to repair or wound healing, a persistent inflammatory process may result in
osseointegration failure (Perala, et al. 1992, Harada, et al. 1996, Esposito, et al.
1998). Dental implant failure is a complex trait that may involve more than one
causative factor (Weyant & Burt 1993, Montes, et al. 2007). The individual
immune-inflammatory host response may influence dental implant treatment
success (Esposito, et al. 2007) and interleukin-1 (IL-1) cytokines have been
considered a key mediator of the osseointegration process (Panagakos, et al.
1996).

An increase of IL-14 in the peri-implant crevicular fluid was observed at
one week postoperatively (Khoury, et al. 2008). Moreover, augmented [L-1
levels were found in gingival fluid of patients with advanced peri-implant
infection (Salcetti, et al. 1997).

IL-1 activates inflammatory mediator cascades and has been implicated

in the pathogenesis of several diseases (Rogus, et al. 2008). This cytokine can
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promote the degradation of the extracellular matrix components by matrix

metalloproteinases (Birkedal-Hansen 1993) and bone resorption as a result of
the interaction of the receptor activator of nuclear factor kappa B (RANK) and
RANK ligand (RANKL) / osteoprotegerin (OPG) (Boyce & Xing 2007, Wright, et
al. 2009).

Genetic polymorphisms are variations in the gene sequences which may
affect the function of genes (Cargill, et al. 1999). Most polymorphisms are
single nucleotide exchanges (SNPs) that occur in a high frequency in the
human genome (Venter, et al. 2001). The most commonly studied functional
polymorphisms for dental implant failure are variations of the /L1 gene cluster,
in particular in the IL-1a (IL1A) and IL-14 (IL1B) genes (Rogers, et al. 2002,
Campos, et al. 2005, Wilson & Nunn 1999, Jansson, et al. 2005, Shimpuku, et
al. 2003, Feloutzis, et al. 2003, Gruica, et al. 2004, Lin, et al. 2007, Montes, et
al. 2009).

A functional SNP at position -511 (C/T) of the IL-14 gene has been
observed to modify the expression of the corresponding cytokine (Rogus, et al.
2008) and allele T has been observed to increase cytokine production (Braosi,
et al. 2009). Moreover, it is related with several immune-inflammatory diseases:
autoimmune rheumatic disease (Camargo, et al. 2004), systemic lupus
erythematosus (Parks, et al. 2004), Sjogren’s syndrome (Muraki, et al. 2004),
gastric cancer (Vincenzi, et al. 2008), coronary artery disease (Rechcinski, et
al. 2009), uterine leiomyoma (Pietrowski, et al. 2009).

The knowledge that implant loss tends to cluster in subsets of individuals,
termed clusterization, may indicate that host immune-inflammatory response
underlying the osseointegration process may be influenced by genetic factors

(Montes, et al. 2007). Our group has recently found an evidence of genetic
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basis underlying the clusterization phenomenon. A specific allele of IL1RN
polymorphism, gene that codes for IL-1 receptor antagonist (IL-1ra), was
associated with multiple implant loss (Montes, et al. 2009). Since IL-1 plays a
significant role in inflammatory processes, functional polymorphisms in its
genes, which have an impact in the cytokine expression levels, could be
candidate genetic risk factors in the control of implant failure susceptibility.
Thus, this study aimed to investigate the association between IL1B (C-511T)
genetic polymorphism and endosseous dental implant loss and its influence on

the clusterization phenomenon in a Brazilian population.

Material and methods

Subject selection

A total of 3,578 patient records from the Latin-American Dental Research
Institute (ILAPEOQO) of Curitiba/BR were analyzed in this study. All patients were
implant treated (NEODENT™ Implante Osteointegravel) between 1996 and
2006, and out of 3,578 subjects treated, 126 patients (3.5%) presented implant
loss. Early failure represented the majority of cases, 88.2% (187/212). From
these 126 individuals, 92 were evaluated (34 were not evaluated because of
death or address change). Thus, the test group (TG) was composed of 92
subjects who lost implants. The control group (CG) was composed of 185
patients treated with osseointegrated implants, in function for at least six
months and without any loss. The groups were matched by gender, age, and
smoking habits (Table 1). Thus, the convenient sample was composed of 277
unrelated, both gender, mean age 53.63 + 11.14 years (range 27.1 to 86.9)

individuals.
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The study sample was from the south region of Brazil, in Parana State.
According to the Brazilian Institute of Geography and Statistics (IBGE), in 2005,
73% of the population from Parana State were Caucasians, 23.3% were of
mixed ancestry, 2.5% were Afro-Americans, and 1.2% was Asiatic descents.

All patients were previously advised about the nature of the study and
signed a consent form within a protocol approved by an Institutional Review
Board (Ethical Committee in Research at PUCPR, protocol 323/06).

Subjects answered a personal, medical and dental history anamnesis, as
well as had their socioeconomic profile assessed according to Brazilian
Economical Classification Criteria (ABEP 2003), general medical condition,
current medication, tooth brushing, use of dental floss and mouthwash, dental
appointment frequency, and clinical data such as number of teeth and placed
dental implants (Table 2).

With the aim to evaluate multiple implant loss (clusterization), the
sample was divided into: group A, 254 individuals showing no implant failure or
up to one implant loss; group B, 23 patients presenting multiple implant loss,
which means the same implant lost more than once or more than one implant

loss (multiple loss).

Periodontal Status

The following parameters were recorded in partially edentulous patients (n=151,
CG; n=85, TG): gingival index (Gl) (Loe & Silness 1963), plaque index (PI)
(Silness & Loe 1964), calculus index (Cl) (Greene & Vermillion 1964), probing
pocket depth (PPD), clinical attachment loss (CAL), and mobility (absent or
present). Periodontal measurements were recorded from 4 sites each tooth

using a milimeter conventional U.N.C periodontal probe, Hu-Friedy™ (Chicago,
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IL) and all these clinical data were collected by one examiner (F.A.P.). The

periodontal status of all subjects is shown in table 3.

DNA collection and purification

From all subjects, epithelial buccal cells were collected according to a
previously described protocol (Trevilatto & Line 2000). DNA was extracted from
epithelial buccal cells with ammonium acetate 10 M and EDTA 1 mM (Aidar &

Line 2007).

Polymerase chain reaction (PCR) and Restriction fragment length
polymorphism (RFLP)

Polymorphism in the IL1B gene at position C-511T (rs 16944)

The oligonucleotides 5 - TGG CAT TGA TCT GGT TCATC -3 and 5 - GTT
TAG GAA TCT TCC CAC TT - 3 were used. Amplification reactions were
performed with 1 uL genomic DNA in a total volume of 25 uL, containing 22.5
uL of PCR Supermix™ (Invitrogen Life Tecnologies, Carlsbad, CA) and 01 uM
of each primer. The reactions were performed in a thermal cycler Endurance
TC-512, Techne™ (Burlington, NJ) and consisted of a initial denaturation at
95°C for 5 min, followed by 35 cycles with denaturation at 95°C for 1 min,
annealing at 51°C for 1 min, and elongation at 72°C for 1 min, with a final
extension at 72°C for 7 min. RFLP technique was performed in a final reaction
volume of 20 uL, with 10 uL aliquot of PCR products digested with 1 U of Aval

at 37°C overnight to yield allele C (114 bp + 190 bp) and allele T (304 bp).
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Gel electrophoresis
The total amount aliquot of the digest was electrophoresed on a 10% vertical
non-denaturing polyacrylamide gel at 30 mA. The gel was silver stained with

DNA Silver Staining Kit (Amersham Pharmacia Biotech AB, Uppsala, Sweden).

Statistical analysis

Nominal variables were expressed as frequencies and percents. To access
association between nominal variables, Chi-square (x?) test or Fisher's exact
test was performed. Continuous variables were expressed as mean and
standard deviation. Distribution of the variables was evaluated using
Kolmogorov-Smirnov test. Then, Student’s t-test was used to compare means
between two groups, when the variable was in a normal distribution and U-
Mann Whitney was used when continuous variables presented non-normal
distribution. A p-value < 0.05 was considered statistically significant. Statistical
analysis was performed using statistical software Statistica v.8.0 (StatSoft Inc,

Tulsa, OK).

Results

Clinical findings

Among the clinical evaluated data, it was verified a significant statistical
difference (SSD) between the groups in relation to medical treatment (p=0.040).
It was observed that 54.35% (50/92) patients of TG and 40.54% (75/185) of the
CG were submitted to some medical treatment. However, when medical
diseases (diabetes, rheumatoid diseases, osteoporosis, HAS, cardiovascular
diseases, hypotireoidism, other systemic disease) or medication

(antihypertensive, antimicrobials, NSAiDs, SAiDs, hormonal reposition, other
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drugs) were stratified there was no significant differences (NSD) between the
groups (Table 2).

Edentulism presented SSD between the groups, being more frequent in
CG (18%, 34/185) than TG (8%, 7/92) (p=0.019). However, the mean number of
placed implants was increased in TG (5.82 + 3.65) than in CG (4.44 £ 3.12)
(p=0.001) (Table 2).

Periodontal status was evaluated and PPD was the only variable which
showed SSD between the groups (p=0.005), being CG = 2.72 + 0.46 and TG =
2.54 + 0.47 (Table 3).

Other clinical findings evaluated (social profile, tooth brushing, use of
dental floss, mouth washing, dental clinical appointment frequency, and number

of present teeth) did not show differences between the groups (Table 2).

Genotyping analysis - IL1B (C- 511T) (rs 16944)

The genotyping distributions were consistent with the assumption of Hardy-

Weinberg equilibrium.

There was NSD in polymorphism IL1B (-511) between TG and CG,
neither considering genotypes (p=0.279) nor alleles (p=0.168). Allele T was
carried by 67.4% (62/92) of TG, being 22.8% (21/92) homozygous and 62.7%
(116/185) of CG, being 15.1% (28/185). The genotype distribution for the
polymorphism studied in the whole sample and the allele frequencies are shown

in table 4.

In the multiple implant loss analysis, NSD was observed for genotype
(p=0.083) and allele (p=0.838) frequencies for the polymorphism IL1B (C-511T).

between groups A and B (Table 5).
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Discussion

Environmental and genetic factors usually interact to influence aspects of
complex traits (Schutte & Murray 1999, Muhle, et al. 2004). This seems to be
the case in relation to implant failure.

Implant failure is related in literature to several aspects: smoking (Baig &
Rajan 2007), implant staging, use of reconstructive procedures (McDermott, et
al. 2003), iatrogenic conditions (inadequate surgical technique, contamination
and occlusal trauma), poor bone quality and quantity, peri-implantitis (Montes,
et al. 2007) and genetic host immune-inflammatory response (Esposito, et al.

1998).

Groups of individuals seem to concentrate high levels of implant failure,
which points to a host influence in modulating implant failure (Weyant & Burt
1993, Montes, et al. 2007). Although several gene polymorphisms have been
investigated and associated with implant failure (Alvim-Pereira, et al. 2008),
many aspects concerning genetic factors regulating host susceptibility remain

yet to be clarified.

Concerning the sample of this study, the majority of subjects (96.40%)
was Caucasoid, which is consistent with the data from the Official Brazilian
Census of the population of Parana State (Southern Brazil). This finding can be
explained by the predominance of European ancestry in South and Southeast
of Brazil. However, the Brazilian white population is heterogeneous and it is not
recommended grouping Brazilians into ethnic groups based on color, race and

geographical origin (Parra, et al. 2003, Pimenta, et al. 2006).
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The TG had a significantly higher frequency of patients submitted to
medical treatments than CG. This difference was not significant when each drug
or each systemic condition was considered individually. To the authors’
knowledge, the interference of continuous use drugs has not been previously
reported in association with dental implant failure. Also, low evidence for
contraindications due to the presence of systemic diseases has been related to
implant therapy. Although many systemic diseases have been pointed as critical
to implant treatment, studies comparing patients with and without specific
conditions in controlled designs are rare (Mombelli & Cionca 2006, Neukam &

Flemmig 2006).

In the present study, edentulism was found more frequent in patients
from the control group. The bacterial reservoir in the remaining teeth may be
considered a risk factor for implant failure (Apse, et al. 1989, Ellen 1998).
Moreover, in partially dentate subjects, a desirable occlusal balance
achievement is a hard task. Despite CG presented more needs for oral
rehabilitation (high levels of edentulism), a higher mean number of implants
were installed in TG patients. This fact is possibly due to the treatment
considering implant management indicated for edentulous patients, who require
a lower quantity of implants for total oral rehabilitation achievement (Sadowsky

2001, Doundoulakis, et al. 2003, Klemetti 2008).

Periodontal status, measured by PI, Gl, Cl, CAL, and tooth mobility, did
not seem to influence implant failure, in discordance with previous studies
(Quirynen, et al. 2002, Karoussis, et al. 2007, Serino & Strom 2009). Only PPD
was significantly different between the groups; however, this mean difference

(0.18 mm) may not be clinically relevant.
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An increased presence of immune-inflammatory mediators (e.g. IL-1/)
may result in an exacerbated inflammatory response, which can compromise
the osseointegration process and induce implant loss (Salcetti, et al. 1997,
Nowzari, et al. 2008). In this context, inflammatory mediators such as IL-1 seem

to have a role during the pos-surgical repair (Panagakos, et al. 1996).

Polymorphisms in the /L1 gene cluster may account for variation in the
production of IL-1a, IL-18 and L-1ra proteins (Pociot, et al. 1992, Chen, et al.
2006). In fact, IL1 alleles have been associated with the prevalence and
severity of several infectious and inflammatory diseases (Rechcinski, et al.
2009, Pietrowski, et al. 2009, Papapanou, et al. 2001, McDowell, et al. 1995),

and implant failure (Table 6).

Studies related to IL1B (-511) polymorphisms and susceptibility of
implant failure are rare. In the present study NSD was found between IL1B (-
511) gene polymorphism and group that presented implant failure in according
to Campos et al. (2005). However, when patients that presented multiple loss
were compared to those who lost up to one implant, the results showed at a
borderline significance (p=0.083), suggesting a possible association between
TT genotype and multiple implant loss. Allele T of the functional polymorphism
IL1B (-511) may be considered a risk allele in complex traits influenced by host
immune-inflammatory aspects because it augments the gene transcript levels
(Braosi, et al. 2009, Chen, et al. 2006). In this way, studies investigating other
populations are maybe prone to identify such association. Studies have recently
associated this genotype with marginal bone loss in patients treated with dental
implants (Shimpuku, et al. 2003, Lin, et al. 2007). Although the present study

does not include marginal bone loss in the variables that were directly analyzed,
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it is known that it may greatly influence the long-term stability of implants and

contribute to the implant failure. Moreover, although a study failed to detect an
association of IL1B (-511) with peri-implantitis (Laine, et al. 2006), higher risk for
chronic periodontitis, which share similar etiopathogenetic mechanisms with
peri-implantitis, was found for patients carrying allele T (Nikolopoulos, et al.
2008). Studies investigating the association between IL1B (-511) polymorphism
and dental implant failure are shown in table 7 and the genotype/allele

distribution in different populations can be observed in figure 1.

In spite of the lack of association between the study polymorphism and
implant loss, there are evidence for association of alleles of polymorphisms in
IL1 genes (Jansson, et al. 2005, Montes, et al. 2009) and other genes of the
immune-inflammatory response (Santos, et al. 2004). Thus, as the relative
weigh given by each polymorphism seems to be small in complex traits, the
investigation of functional candidate genes involved in the physiopathogenesis
of osseointegration failure may elucidate the genetic component of implant
failure (Greenstein & Hart 2002). Genetic predisposition may influence the
osseointegration process failure through the accumulated effect of multiple

polymorphisms.

It is noteworthy mentioning the suggestive, although without statistical
significance, association of TT genotype of IL1B (-511) polymorphism with
endosteous multiple implant loss. Our group identified the first evidence of the
literature of a genetic basis for the clusterization phenomenon (Montes, et al.
2009). Genotype 2/2 of ILT1RN (intron 2) polymorphism was associated with
multiple implant loss (OR: 3.07, IC: 1.13-8.34, p=0.027). The results found in
this study may reinforce the idea of a genetic component underlying individual

susceptibility to multiple implant losses (clusterization).
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In this context, the next recommended step may be to analyze /L1
genes as haplotypes. The analysis combining alleles in haplotypes may provide
valuable information concerning genotype/phenotype relationship, as there are
three main genes closely located in chromosome 2 long arm, codifying IL-1

mediators which modulate the osseointegration process.
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Table 1. Baseline characteristics of all sampled subjects (n=277).

Control group (n=185)

Test group (n=92)

Ethnic group n % n % P value
Caucasian 176 95.14 9 98.91 *0.173
Non-Caucasian 09 4.86 01 1.09
Age (years)* 53.13 + 11.46 54.63 + 10.44 10.293
Gender n % n %
Female 122 65.95 56 60.87 * 0.426
Male 63 34.05 36 39.13
Smoking n % N %
Non-smoking 142 76.76 74 80.43 * 0,540
Smoking 43 23.24 18 19.57

*Fisher’s test;
*Number-Mean + Standard Deviation;
TStudent’s t-test.
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Table 2. Patients’ clinical findings and anamnesis data (n=277).

Control group (n=185) Test group (n=92)
Social profile n % n % pvalue
A1/A2/B1 95 51.35 46 50.00 *0.899
B2/C/D 90 48.65 46 50.00 '
Medical treatment
Yes 75 40.54 50 5435
No 110 59.46 42 45.65 0.040
General medical condition
Systemic disease 127 64.65 68 73.91  *0.404
Diabetes 09 4.86 02 217  *0.347
Rheumatoid diseases 34 18.38 25 2717  *0.119
Osteoporosis 03 1.62 02 217  *0.996
High blood pressure 35 18.92 24 26.09 *0.212
Cardiovascular diseases 10 5.40 08 8.70  *0.309
Hypotireoidism 18 9.73 10 10.87 *0.833
Current medication
Any medication 46 24.86 17 18.48 *0.287
Antihypertension 30 16.22 21 2283 *0.191
Antimicrobials 15 8.11 07 7.61  *1.000
NSAIDs® 06 3.24 06 6.52 *0.221
SAIDs® 04 2.16 03 3.26 *0.688
Hormony reposition 33 17.84 12 13.04 *0.388
Brushing daily
1 time 09 4.86 06 6.52
2 times 42 22.70 16 17.39 %0709
3 times 110 59.46 56 60.87 '
More than 3 times 24 12.97 14 15.22
Dental floss daily
Yes 122 65.95 61 66.30
No 37 20.00 23 25.00 **0.342
Infrequent 26 14.05 08 8.70
Mouth washing daily
Yes 60 42.43 29 31.52
No 85 45.95 46 50.00 **0.769
Infrequent 40 21.62 17 18.48
Clinical appointments?* 6.42 + 4.94 6.28 + 4.59 10.846
Clinical measurements
Edentulism 34 18.38 07 7.61  *0.019
*Present teeth® 16.59 + 9.76 17.05 + 8.31 10.879
Placed implants* 4.44 + 3.12 5.82 + 3.65 10.001

* Fisher’s test;

** Q-quadrado;

T U-Mann-Whitney’s test;

*Number-Mean + Standart Deviation;
®Nonsteroidal anti-inflammatory drugs;

® Steroidal anti-inflammatory drugs;
*Control group (n=151); Test group (n=85).
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Table 3. Periodontal status of partially edentulous patients (n=236).

Periodontal Status Control Group (n=151) Test Group (n=85) p value
Gingival Index T 0.64 £ 0.37 0.65 + 0.53 **0.893
Plaque Index ' 0.12+0.23 0.23 £ 0.41 *0.965
Calculus Index ' 0.07+£0.12 0.131£0.24 *0.281
PPD @ (mm) ' 2.72 +0.46 2.54 +0.47 **0.005
CAL® (mm)* 3.62+0.85 3.66 + 1.07 **0.760
Mobility (absence/presence) 132/19 70/15 *0.335

* U-Mann-Whitney’s test;
**Student's t-test;

* Fisher's test;

"Mean * Standard Deviation;
? Probing pocket depth;

® Clinical attachment level.
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Table 4. Genotype and allele frequencies of IL1B (C-511T) polymorphism of

all sampled subijects.

Control group (n=185) Test group (n=92) p value
Genotypes n % N %
C/IC 69 37.30 30 32.61
CIT 88 47.56 41 44.56 *0.279
T/T 28 15.14 21 22.83
Alleles *
C 227 61.35 101 54.89 ** (0168
T 143 38.65 83 45.11 )

* Chi-square test:
** Fisher’s exact test:
* Control group n=370, Study group n=184.
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Table 5. Genotype and allele frequencies of IL1B (C-511T) polymorphism
considering multiple implant loss.

Group A (n=254) Group B (n=23) p value
Genotypes n % N %
C/C 89 35.04 10 43.48
CIT 123 48.42 06 26.09 *0.083
TT 42 16.54 07 30.43
Alleles *
C 301 59.25 26 56.52 "
T 207 40.75 20 43.48 0.838

* Chi-square test.

* Group A - n=508, Group B - n=46.

Group A: patients showing up to one implant failure;
Group B: patients presenting multiple implant loss.
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Table 6. Functional impact of the /L1 gene polymorphisms investigated for
susceptibility to implant failure.

Authors Polymorphisms Case (n) / Control (n) Population Results

IL1A (-889) and Not associated

Wilson & Nunn 1999 27/38 ?

IL1B (+3954) : with implant failure

Smoking + IL1
positive genotype
associated with
marginal bone
loss

IL1A (-889) and 51/39 European

Feloutzis et al. 2003 IL1B (+3954) Caucasian

Smoking + IL1
positive genotype
associated with
marginal bone
loss

IL1A (-889) and 34/146 European

Gruica et al. 2004 IL1B (+3954) Caucasian

Smoking + IL1
positive genotype
associated with
marginal bone
loss

IL1A (-889) and 6/16 European

Jansson et al. 2005 IL1B (+3954) Caucasian

Associated with

IL1A (-889), early marginal
Lin et al. 2007 IL1B (-511) and 29/30 Chinese bone loss:
IL1B (+3954) IL1B (-511) gene

olymorphism
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Table 7. Studies investigating the association of /L1B (C-511T) with dental implant failure.

Authors Year Country Case Control Implant failure OR Cl p-value IL1B (-511)

Campos etal. 2005 Brazil 34 28 implant loss - - 3.209  not associated

Shimpuku etal. 2003 Japan 17 22 marginal bone loss 10.86 1.64 -71.90 0.013 genotype TT

Laine et al. 2006 Sweden 71 49 peri-implantitis 0.46 0.2-1.2 0.120 not associated
Lin et al. 2007 China 29 30 marginal bone loss 0.268 0.085-0.849  0.021 genotype TT
Present study 2010 Brazil 92 185 implant failure - 0.279 not associated

OR: Odds Ratio
Cl: Confidence Interval
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Figure 1. Genotype and allele distributions of IL1B (C-511T) polymorphism in

different populations.

Genotypes of IL1B (C-511T) polymorphism
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Conclusao

Nao foi observada associagcédo entre o polimorfismo /IL1B (C-511T) e a
perda de implantes dentais osseointegraveis. No entanto, foi identificada uma
sugestiva, porém nao estatisticamente significante, associacdo do gendtipo TT

deste polimorfismo com a perda multipla de implantes osseointegraveis.
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Perspectivas futuras

Os resultados encontrados no presente estudo podem reforgar a idéia de
que ha um componente genético de susceptibilidade individual para perdas
multiplas de implantes dentais osseointegraveis, contribuindo para o fenbmeno

de clusterizacao, que € a predisposi¢ao a recorréncia de perdas de implantes.

Nesse contexto, as perspectivas futuras podem estar relacionadas a
analise de hapldotipos dos genes IL71. A analise combinando alelos em
haplotipos pode proporcionar informacdes essenciais sobre a relagao
gendtipo/fendtipo, ja que existem trés genes principais localizados no brago
longo do cromossomo 2 codificando os mediadores IL-1, os quais modulam o

processo de osseointegragao.

A associagdo entre um traco complexo e um marcador genético
conhecido, além de permitir a identificacdo de individuos de maior risco, pode
fornecer bases moleculares para o entendimento da sua etiopatogénese e
progressao. No futuro, pode ser possivel o desenvolvimento de uma ferramenta
de diagndstico de suscetibilidade genética a falhas de implantes, a partir do
conhecimento das bases moleculares que controlam a suscetibilidade a essas

condi¢cbes complexas.
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Abstract

Background and Objective: Chronic kidney disease (CKD) and periodontal disease

(PD) are complex inflammatory disturbances, which may be influenced by
environmental and genetic. factors. Interleukin (IL)-1 genes code for inflammatory
mediators that play a central role in the physiopathogenesis of both diseases.
Functional polymorphisms In IL1 genes modulate their expression levels and have
been associated with susceptibility to several immune-inflammatory conditions. The
aim of this study was to investigate the association of the functional polymorphisms in

the IL1 genes and gene transcripts levels with susceptibility to CKD and PD.

Material and Methods: The study population consisted of 246 individuals, mean age

44.8 years, and was divided into: group 1 (64 patients without CKD and without PD),
group 2 (58 patients without CKD and with PD), group 3 (52 patients with CKD and
without PD) and group 4 (72 patients with CKD and with PD). Genomic DNA was
obtained from cells of oral mucosa and the polymorphisms /IL1AC-889T, IL1BC-511T,
IL1BC+3954T and IL1RN (intron 2) were analyzed by PCR-RFLP. Interleukin-1 gene
transcripts from gingival tissues were analyzed by real time-PCR technique. The risk
associated with genotypes, alleles and haplotypes was calculated as the odds ratio
(OR) with 95% confidence intervals (Cl). To access possible differences in the intensity

of mRNA expression among the groups was used ANOVA (p<0.05).

Results: The IL1RN*1 allele was associated with a roughly 3-fold increased risk of CKD
(OR 2.86 95% CI=1.1-7.4, p=0.045). The IL1RN*2 allele was associated with PD in
CKD patients (OR 3.53 95% CI=1.5-8.4, p=0.005), as well as IL1B+3954*T allele
associated with CKD when patients with PD were analyzed (OR 1.96 95% CI=1.10-
3.48, p=0.030). Increased levels of transcripts of IL1A, IL1B and IL1RN genes were
observed in PD patients, although no statistically significant differences were observed

between groups without and with CKD.

Conclusion: It was observed an association between /L1 gene polymorphisms and
susceptibility to CKD and PD. Moreover, higher levels of IL1 gene transcripts were
found in PD patients. The present study suggests that the association of /L1 gene
cluster polymorphisms with PD and CKD maybe remains in the fact that both are
immune-inflammatory diseases which share common mechanisms influencing their

onset, severity and progression.
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Abstract

Objective: Chronic periodontal disease (PD) is an infectious illness of the oral cavity,
characterized by inflammatory cell accumulation in the periodontal tissues. The
bacteria activate inflammatory mechanisms promoting extracellular matrix (ECM)
destruction of the supportive periodontal tissues. Chronic kidney disease (CKD) is an
inflammatory progressive disorder characterized by the destruction of the kidneys’
functional units (nephrons), which can result from a wide spectrum of diseases such as
hypertension and diabetes. Renal patients show higher prevalence of PD and its
pronounced progression in these patients can be considered a complication of CKD.
Bacteria are essential to PD initiation; however, there are other factors that may not
cause the disease, but amplify some progression and severity mechanisms such as
tabagism, psychosocial stress, systemic diseases (e.g. CKD) and genetic
polymorphisms. Polymorphisms are genetic variations frequently found in the
population. There are polymorphisms that can influence the activity of regulator factors
of inflammatory response, promoting tissue destruction by matrix metalloproteinases
(MMPs) action. MMP-1 participates on EMC turnover, and a desequilibrium between its
synthesis and degradation may result in tissue destruction, as observed in
inflammatory diseases. Higher levels of MMP-1 were found in both fluid and gingival
tissues from PD patients, and in both blood and tissues from CKD patients. Higher or
inappropriate MMP expression has been associated with CKD complications and PD
progression. MMP1-1607 (1G/2G) is considered a functional polymorphism as it can
alterate MMP-1 expression rate. Thus, the aim of this study was investigate the
association of MMP1-1607 (1G/2G) polymorphism and susceptibility to PD and CKD.
Material and Methods: The study population consisted of 254 individuals divided into 4
groups: Group 1, individuals without PD and without CKD (n=67); Group 2, with PD
and without CKD (n=60); Group 3, without PD and with CKD under hemodialysis
(n=52), and Group 4, with PD and with CKD under hemodialysis (n=75). Polymorphism

MMP1-1607 was analyzed by polymerase chain reaction (PCR) and restriction
fragment length polymorphism (RFLP). MMP1 gene transcripts from gingival tissues
were analyzed by real time-PCR technique.

Results: It was not observed evidence for association between MMP71-1607
polymorphism and PD or CKD. In the expression evaluation, increased levels of
transcripts of MMP1 gene were observed in PD patients gingival tissues. This
expression was higher in CKD patients, but the difference was not statistically
significant. Within the groups, it was not observed differences in the transcript levels
according to genotypes; althought in the presence of 2G allele a progressive increase

of MMP1 expression was noted.
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Conclusions: It was concluded that MMP1-1607 polymorphism was not associated
with PD or CKD. However, higher levels of MMP1 gene transcripts were found in

gingival sites with PD.
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