UNIVERSIDADE FEDERAL DE MINAS GERAIS
FACULDADE DE ODONTOLOGIA

JOICE DIAS CORREA

ASSOCIACAO ENTRE POLIMORFISMOS GENETICOS,
CONDICAO PERIODONTAL E NiVEIS DE MEDIADORES
INFLAMATORIOS NA PERIODONTITE CRONICA

Belo Horizonte
2013



Joice Dias Corréa

ASSOCIACAO ENTRE POLIMORFISMOS GENETICOS,
CONDICAO PERIODONTAL E NiVEIS DE MEDIADORES
INFLAMATORIOS NA PERIODONTITE CRONICA

Dissertacdo apresentada ao Programa de Pos-
Graduacdo em Odontologia, da Faculdade de
Odontologia da Universidade Federal de Minas Gerais
como requisito parcial para a obtencdo do grau de
Mestre em Odontologia.

Area de concentracio: Estomatologia
Orientadora: Profa. Dra. Tarcilia Aparecida Silva
Co-orientador: Dr. Celso Martins Queiroz-Junior

Belo Horizonte
2013



C824a
2013
T

Corréa, Joice Dias.

Associacao entre polimorfismos genéticos, condi¢ao periodontal
e niveis de mediadores inflamatérios na periodontite crénica/ Joice
Dias Cérrea, 2013.

76 fls.: il.

Orientadora: Tarcilia Aparecida Silva

Co-orientador: Celso Martins Queiroz-Junior

Dissertacao (Mestrado) - Universidade Federal de Minas Gerais,
Faculdade de Odontologia.

1. Doencas periodontais - Teses. 2. Polimorfismo genético - Te-

ses.

3. Mediadores da inflamagéo - Teses. I. Silva, Tarcilia Aparecida.
II. Queiroz-Junior, Celso Matrtins. lll. Universidade Federal de Minas

Gerais. Faculdade de Odontologia. IV.Titulo.

BLACK D047

Elaborada pela Biblioteca da Faculdade de Odontologia da UFMG




UNIVERSIDADE FEDERAL DE MINAS GERAIS
FACULDADE DE DONTOLOGIA
Programa de Pés-Graduagao em Odontologia

CIPIT VITANOVA & % &
RN
O
.‘k\...
5

%l e,
oy, f[;--.....-
R TIY

Dissertagdo intitulada “Associacdo entre polimorfismos genéticos, condicao
periodontal e niveis de mediadores inflamatérios na periodontite cronica”,
area de concentragdo em Estomatologia, apresentada por Joice Dias Corréa,
para obtengao do grau de Mestre em Odontologia, APROVADA pela Comissao
Examinadora constituida pelos seguintes professores:

C;:/Ww flvew
Dra. Tarcilia Aparecidd da Silva
Orientadora

FO-UFMG

Dr. Celg%oz JUnior

Co-Orientador

FO-UFMG
s, o T
@.;jg;é Eustaduio da Costacu
FO-UFMG

%:zdﬁ , /%c/;a DU U

Dra. Paula Rocha Moreira
ICB-UFMG

Programa de Pds-Graduagdo em Odontologia

Belo Horizonte, 25 de janeiro de 2013.




UNIVERSIDADE FEDERAL DE MINAS GERAIS J
Faculdade de Odontologia >
Programa de P6s-Graduagdo em Odontologia

Av Pres.Antonio Carlos, 6627 - Pampulha

Belo Horizonte - MG - 31.270-901

Tel: (31) 3409 2470 Fax: (31) 3409 2472

Email: posgrad@odonto.ufmg.br

Ata da Comissdo Examinadora para julgamento da Dissertagdo de Megtrado em
Odontologia, area de concentragdo em Estomatologia, da candidata Joice Dias
Corréa.

Aos 25 de janeiro de 2013, as 14:00 h, na sala de Pds-Graduagdo (3403) da
Faculdade de Odontologia, reuniu-se a Comissdo Examinadora, composta pelos
professores Dra. Tarcilia Aparecida da Silva, Dr. Celso Martins Queiroz JUnior, Dr.
José Eustaquio da Costa e Dra. Paula Rocha Moreira. A Professora Dra. Tarcilia
Aparecida da Silva, Orientadora da Dissertagdo, na qualidade de Presidente da
sessdo, apresentou a Comissdo Examinadora e declarou abertos os trabalhos. A
candidata foi dado o tempo de até 50 (cinquenta) minutos para fazer a exposicao
oral sobre o seu trabalho “Associacdo entre polimorfismos genéticos,
condicao periodontal e niveis de mediadores inflamatorios na periodontite
cronica”. Encerrada a exposigdo, foi iniciada a arguigdo, dentro do limite de tempo
de 30 (trinta) minutos, pelos Professores Dra. Paula Rocha Moreira, Dr. José
Eustaquio da Costa, Dr. Celso Martins Queiroz Jinior e Dra. Tarcilia Aparecida da
Silva, com limite de 30 (trinta) minutos para a resposta. Terminadas as arguigdes, A
Presidente suspendeu os trabalhos por 10 minutos para que 0s examinadores
pudessem decidir pelo resultado a ser dado a candidata. A Comissdo Examinadora
opta pela APRQUIEACKH ... da candidata. Para constar, lavrou-se a presente
ata, que vai assinada por mim, Dra. Tarcilia Aparecida da Silva, Presidente e pelos
demais membros desta comissdo examinadora. Belo Horizonte, 25 de janeiro de

2013.
%Mfo&( M G Y A
Dra. Tarcilia Aparecida da Silva Dr. Celsp Martins Queirgz Junior
Orientadora Co-Orientador
FO-UFMG FO-UFMG
o b &m Dodar ko, Yo a0
Dr Jose Eust uio da Costa Dra. Paula Rocha Morei

FO-UFMG ICB-UFMG



AGRADECIMENTOS

A Deus, por me guiar sempre e me dar as forcassé@tas para superar todos os obstaculos.
Aos meus pais, por me moldarem nos preceitos da,&bm muito amor e mesmo hao
estando aqui continuam sendo meus exemplos derdetedo e carater.

A minha familia por toda a atencéo e carinho, éapmente aos meus irmdos Guilherme e
Nilo por acreditarem e confiarem em mim e pelo appiando eu mais precisei.

A Carol, pelo incentivo, por acreditar em mim quaed mesma duvidava e pela paciéncia e
por todos 0s momentos que me ouviu falar sobrasa@se ela acha de outro mundo!

A lara por sempre me colocar no rumo certo, a Lijgame emprestar seu ombro em tantos
momentos e a Virginia por me fazer rir quando tioises de stress!

A minha orientadora, Profa. Tarcilia Aparecida &jlpor me guiar nos caminhos da ciéncia,
pela paciéncia com 0s meus erros, pela sabedanpastilhada e por ter acreditado no meu
potencial e investido em mim logo que termineiadgacgéao.

Ao meu querido co-orientador Celso, por ser umdgseexemplo de determinacéo e trabalho,
e por me ensinar tanto nessa caminhada mesmocdanges meu co-orientador e ainda ser um
6timo amigo.

A Mila, pelos ensinamentos no laboratério, comffatido o inicio desse trajeto, pelos
conselhos e pelas conversas.

Aos amigos e companheiros do Dental Club, JaninkiaAa, Soraia, Davidson, Izabella e
Leticia, pelos momentos de ajuda cientifica, psodisal, pessoal e pelos momentos de
descontragéo.

Aos meus queridos amigos Glayce e Guilherme, pperéan minha vida mais doce e
celebrarem comigo cada novo passo nessa longalgorna

Aos colegas do mestrado e Doutorado em Odontolog@, compartilharem seus
conhecimentos, pela companhia agradavel na IAD&sencontros fora da UFMG.

Aos colegas do laboratoério de Interacdo Microrgani¢iospedeiro, do ICB, pela ajuda em
tantos experimentos.

Aos professores Mauro Teixeira, Antonio Teixeirani2le Souza, José Estaquio e Ricardo
Gomez, pelo apoio técnico, cientifico e orientacg@apre valiosas.

A Inés Ferreira, pelo apoio técnico imprescindivel.

A Renata Resende, por me ajudar tanto e com tasp@sicdo e paciéncia durante meu

trabalho.



Aos pacientes e familiares que gentilmente colaborgpara a realizagdo deste estudo, sem

0s quais ele ndo poderia existir.



“A imaginacao € mais importante que o conheciménto.

Albert Einstein



RESUMO

A doenca periodontal (DP) resulta da interacaoeemdrmecanismos de defesa do hospedeiro
com os microrganismos do biofilme dental. Essaragi@o € regulada por citocinas, que
podem desempenhar papel protetor e/ou destrutiywagaesséo da doencga. Citocinas como
IL-17 e TNFa podem ser consideradas como proé-inflamatériagyariq outras, como IL-10,
tém funcéo na regulagéo da resposta imune. Ossrdestas moléculas e, consequentemente,
o curso da DP podem ser modificados por polimodsigenéticos. O objetivo deste trabalho
foi avaliar a presenca de polimorfismos nos gethe$7A, IL-17F, IL-10e TNFA em
pacientes com periodontite cronica e correlaciosacbm parametros clinicos da DP e com
niveis dessas moléculas no periodonto e no sorser@tu-se que os alelos A dos gehes
17A (197)e IL-10 (1087)associaram-se a um maior risco para DP. Aléem distdelo A do
gene IL-17A foi associado a parametros clinicos desfavoraveigjor atividade de
mieloperoxidase (MPO) e expressdo aumentada de/AL-4 CXCL8/IL-8 nos tecidos
periodontais. O gendtipo GG dle-10 foi relacionado a niveis aumentados de IL-10 eanen
expressdo de CXCL10 nos pacientes com DP. Em gamtida, 0 genotipo AG esteve
associado a um maior numero de sitios com sangtamaesondagem e maior atividade de
MPO. Nao foram observadas diferencas com relacdgalimorfismos dos gendk-17F e
TNFAe risco para DP. Estes resultados indicam queedssdl-17A-197Ae IL-10-1087A
estdo associados com risco aumentado para a Digvptmente porque se associam a um
padréo inflamatorio exacerbado nos tecidos peri@ikn

Palavras-chave: Doenca periodontal, polimorfismuétieo, mediadores inflamatorios.



Association between genetic polymorphisms, peritmlaondition and inflammatory
mediators levels in chronic periodontitis

ABSTRACT

Periodontal disease (PD) results from the intevactf host defense mechanisms with the
microorganisms of the oral biofilm. This interactits regulated by cytokines that can play a
protective and/or destructive role in disease msgjon. Some cytokines, such as IL-17, IFN-
vy and TNFe, promote inflammation. Others, such as IL-10, @nésa negative role in
regulating the inflammatory response. The levelsheke molecules and, consequently, the
course of PD can be changed by genetic polymorghisihe aim of this study was to
evaluate the presence of genetic polymorphisméLf7A, IL-17F, IL-10and TNFA in
patients with chronic PD and correlate the genaywéh clinical parameters of PD and
cytokine levels in periodontal tissues and serurpaifents. Individuals with the allele A of
IL-17 (197)andIL-10 (1087)showed increased risk for PD, whereas no diffexsave been
detected forTNFA and IL-17F polymorphisms. Furthermore, the allele A lef17A was
associated with worse clinical parameters, higlkgvity of MPO and increased expression of
inflammatory mediators (IL-17A and CXCL8/IL-8). Th&G genotype ofIL-10 was
correlated with increased levels of IL-10 and remtliexpression of CXCL10 in periodontal
tissues. On the other hand, the AG genotype careghibited more sites with BOP and
increased MPO activity. These results indicate thatlL-17A-197Aallele and thdL-10-
1087Aallele are associated with increased risk for pidpably because these genotypes
correlate with a pattern of exacerbated inflammasbatus in periodontal tissues.

Keywords: periodontal disease, genetic polymorphisffammatory mediators.
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1 SINTESE BIBLIOGRAFICA

1.1 DOENCA PERIODONTAL

Doencgas periodontais (DPs) sdo infec¢fes assacimdkestruicdo das estruturas de
sustentacdo dos dentes. Ocorrem como resultadote@gao entre o sistema imune do
hospedeiro em resposta ao acumulo de placa bacdfAGEet al, 1997). Essa interacdo
leva a inflamacdo dos tecidos periodontais, seguidareabsorcdo do osso alveolar e
consequente perda de insercdo do ligamento petalddKINANE, BERGLUNDH,
LINDHE, 2005). Este processo patolégico apreseifaemcas na extensdo e gravidade em
um mesmo individuo e entre individuos, sendo aBespara isso multifatoriais (KINANE e
LINDHE, 2005).

De acordo com Armitage (1999), duas categoriasicipais de DP foram
estabelecidas: a periodontite cronica e a perid@origressiva. A periodontite crbnica
apresenta uma taxa de progressao frequentememnt® Bando caracterizada por eventuais
episodios de atividade da doenca e por presengalada ou calculo compativeis com a
gravidade da doenca (ARMITAGE, 1999). Por outro|aa periodontite agressiva difere da
periodontite cronica pela alta taxa de progress@® leva a uma avancada destruicdo
periodontal associada a perda precoce do dentauaftigade de deposicdo microbiana €
geralmente incompativel com a gravidade da deéimypgriodontal, e pode-se observar uma
tendéncia familiar no aparecimento da doenca (ARMBE, 1999).

A periodontite cronica afeta cerca de 30% da poy@d mundial adulta. Dentre estes,
cerca de 7-13% dos individuos desenvolvera formasperiodontite mais destrutivas
(NARES, 2003). No Brasil cerca de 30% da populagdolta do pais apresenta bolsas
periodontais em um ou mais sitios (BRASIL, 2011).

Além de causar a destruicdo dos tecidos de supogealentes, a DP também pode
afetar a saude sistémica do individuo. Varios estwdrrelacionam a inflamacao periodontal
com alteracdes enddcrinas, cardiacas, desordemsmanes e na alteracdo do curso
gestacional (MERCADGCet al, 2001; MADIANOS et al, 2002; ALMAN et al, 2011,
COSTAet al, 2012; QUEIROZ-JUNIORt al, 2012).
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1.2 PATOGENESE DA DP

Bactérias Gram-negativo anaerObias estritas e r@mas facultativas, como
Aggregatibacteractinomycetemcomitangorphyromonas gingivaljsTannerella forsythia
Prevotella intermedia e Treponema denticad@o os principais microrganismos associados
com a causa e desenvolvimento das gengivites edostites (PEREA, 2004). De fato, é bem
reconhecido que muitos individuos séo portadoresegemicrorganismos sem manifestar DP.
Nesse contexto, fica claro que, na maior parteogaulpcdo, o biofilme presente no meio oral
esta em equilibrio com o hospedeiro e, apenas quesgk equilibrio € perturbado, a doenca
se instala. Esse desequilibrio pode estar relador@or exemplo, com altera¢des nos niveis
de mediadores inflamatérios, como as citocinas ieniquinas, produzidas pelas células
residentes e aquelas recrutadas em resposta éaafpersistente (CULLINANt al.,2003).

Algumas citocinas, como IL (interleucina};lL-6, IL-17, IFN (interferon)y e TNF
(fator de necrose tumorak)- e quimiocinas, como CXCL8/IL-8 e CXCL10, séao
caracterizadas por suas atividades pro-inflama¢fBaNG & WEINBERG, 2006; GARLET,
2010), ao passo gue outras citocinas, como IL44HE)] regulam negativamente tal resposta
(MENG et al, 2007).

A citocina IL-17, por exemplo, € capaz de estima@élulas epiteliais, endoteliais e
fibroblastos a produzirem IL-6, CXCL8/IL-8 e progi@andina & (PGE) (FOSSIEZet al,
1996). A IL-17 também induz a expressdo do ligaldeeceptor ativador do fator nuclear
kappa-B (RANKL) por osteoblastos (KOTAK& al, 1999), estimulando a diferenciacéo e
ativacdo de osteoclastos, o que pode afetar aamdlos0ssea mediada por essas células
(KOTAKE et al, 1999). Um numero crescente de estudos tem dérados presenca de IL-
17 nos tecidos periodontais, fluido crevicular gealg saliva e plasma de pacientes com DP
(JOHNSON, WOOD, SERIO, 2004; HONDAt al., 2008; SCHENKEINet al, 2010;
OZCAKA, NALBANTSOY, BUDUNELI, 2011). Dutzaret al., (2009) observaram niveis
mais altos de IL-17 em sitios ativos de destrujgéodontal, enquanto Zhaa al., (2011)
verificaram que apos o tratamento periodontal esiside IL-17 foram reduzidos.

O TNF-, por sua vez, € uma citocina pro-infamatoria equaeiz a secrecéo de colage-
nases, PGEe IL-6, além da reabsorcdo Ossea por ativacdostBaastos (LOOSt al,
2005). O TNFea esta presente em niveis elevados no fluido cremigengival e nos tecidos
periodontais de pacientes com periodontite (GRARESOCHRAN, 2003; GARLETet al,
2004; GRAVES, 2008). Estudos experimentais de DRodstraram que TNE-tem um pa-

pel importante na reagdo inflamatoria, reabsorgiosso alveolar e na perda do ligamento
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periodontal (GRAVES & COCHRAN, 2003; GARLESt al, 2007; QUEIROZ-JUNIORet
al., 2011; 2012).

A IL-10 é uma citocina primariamente conhecida @aas funcdes anti-inflamatarias,
produzida por células T regulatorias, células Tileuwgs tipo 2, macrofagos e células B. A
IL-10 atua inibindo a sintese de citocinas prosimdgorias e estimulando a proliferagéo e a
diferenciacdo das células B (ROUSS&Tal, 1992). Essa citocina se encontra altamente ex-
pressa nos tecidos periodontais inflamados e tdmasisociada com uma menor gravidade da
doenca (GARLETet al, 2004; 2006; COLIGt al, 2010). De fato, estudos com animais de-
ficientes para IL-10 mostraram que esses sao attenseisceptiveis a perda 6ssea alveolar
induzida porP. gingivalis(SASAKI et al, 2004) e essa perda pode estar associada a eeduca
da atividade de osteoblastos (CLAUDIN®Dal., 2010).

Em doencas inflamatérias como a DP, o que ocorremé desequilibrio entre
mediadores pré e anti-inflamatoérios em favor ddambcéo, havendo posteriormente uma
tendéncia de aumento dos mediadores anti-inflamat@uando o processo se torna cronico
(GARLET et al, 2010; KINANE, PRESHAW, LOOS, 2011). Esse equitité influenciado
pelo tipo e carga de microrganismos nos tecidosogh@mtais, por doencas sistémicas
adquiridas que reduzem ou alteram a resisténcanaa@ e por fatores ambientais. Entretanto,
existe um reconhecimento crescente sobre a inflwédo componente genético na
susceptibilidade a periodontite (OFFENBACHER, 199%)ndo possivel identificar genes
gue lhe conferem susceptibilidade. Acredita-seagugenes responsaveis pela resposta imune
desempenham um papel crucial na patogénese daqetite. Assim, o controle genético da
expressao das citocinas pode afetar o aparecineeatgravidade das DPs (TAYLOR al.,
2004).

Como tem sido demonstrado que mecanismos genébicdem ter impacto em
desordens inflamatérias e devido a resultados itamtts sobre esses eventos na periodontite
somado a falta de dados sobre polimorfismos no gark-17 e DP, trabalhos nessa area
poderdo contribuir para o conhecimento sobre agpatse dessa doenca (GOMEZ; DUTRA
E MOREIRA, 2009).
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1.3 POLIMORFISMO GENETICO

O polimorfismo genético € a variacao genéticaaguéncia de alelos, na sequéncia de
bases nucleotidicas ou na estrutura cromossémieageprre com uma frequéncia maior que
1% na populacdo (MILLERt al, 2001). O tipo de polimorfismo mais estudadodedase
Unica, conhecido como Polimorfismo de Nucleotideict) (Single Nucleotide Polimorphism
- SNP), que consiste em uma variacdo de um nudmsingular num sitio particular do
genoma (TAYLORet al, 2004).

A presenca de um polimorfismo pode implicar em amgah no cédigo genético,
levando a alteracdes no genotipo (sequéncia de)hasetando ou ndo o fendtipo. Ou seja,
um polimorfismo pode influenciar, por exemplo, gatide secrecdo de substancias e levar a
variacbes nas respostas imunologicas e inflamatdnidividuais frente a uma agressao
bacteriana (TAYLORet al, 2004).

Polimorfismos funcionais, relacionados a diferenggerindividual na sintese e
secrecdo de proteinas, tém sido associados a dogneaém uma patogénese inflamatoéria
(PARKHILL et al, 2000). Sendo assim, a maioria dos estudos aestatem focado em
genes que codificam citocinas e receptores de mlakénflamatorias, inclusive na doenca
periodontal (TAYLOREet al, 2004; BRETTet al, 2005).

A busca de polimorfismos genéticos que possanféniena susceptibilidade indivi-
dual de algumas doencas tem encontrado resultatb®ditorios entre as populacdes (LAI-
NE et al,2010) . A explicacéo para tais achados deve $ataale que populacdes geografica
e etnicamente distintas exibem um componente gendifierenciado entre elas, assim como
a possivel presenca de fatores de risco diferevaesareas estudadas, o que provavelmente

pode acarretar em resultados distintos.
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1.4 POLIMORFISMOS GENETICOS E DP

Os primeiros relatos associando periodontite @datgenéticos vieram da observacao
de que se encontravam, com muita frequéncia, irrdégsortadores de periodontite também
desenvolvendo doenca periodontal (BOUGHMAN, 199®)sta época surgiram também os
primeiros estudos em gémeos, correlacionando osci@sp genéticos a ocorréncia de
periodontite (MICHALOWICZ, 1994; 1999).

Segundo Figueiredo (2001), ndo existem sindroreastizas que possam ser usadas
como marcadores de risco para a periodontite @biorém, substancias pré-inflamatérias
podem ser consideradas potenciais responsaveismoresposta inflamatéria exacerbada, a
qual pode explicar a transicdo de uma gengivita para periodontite. Entretanto, ainda nao
esta bem estabelecido na literatura quais os gpreesegulam mediadores inflamatorios que
poderiam funcionar como modificadores das DPs.

Nesse contexto, sabe-se, por exemplo, que osmdedlL-17A e IL-17F encontram-se
aumentados nos sitios com maior profundidade deéag@m de pacientes com DP (VERNAL
et al, 2005; OHYAMA et al, 2009) e ja foi demonstrado que o alelo anceg&aldo
polimorfismo delL-17A (-197 A/G)esta associado a maior producdo desta molécula
(ESPINOZAEet al, 2011). Por outro lado, a variante alélica (C)pdtimorfismo delL-17F
(+7488 T/C)tem sido associada a menor producdo da mesma (KAMZHI et al, 2006).

Os polimorfismos dos genes que regulam a produedb-d7A e IL-17F tém sido estudados
e relacionados com artrite reumatoide (NORDABI@L 2009), porém, seu envolvimento na
DP ainda nédo esté esclarecido. O polimorfismo a® e 10 pode modular a sua expresséo,
diminuindo sua produgdo e consequentemente altersuna atividade anti-inflamatoria. Ha
alguns estudos mostrando a relacdo do polimorfis@@B87 da IL-10 com a maior
susceptibilidade a doenca periodontal (BERGLUN&HI, 2002; SCAREL-CAMINAGAet
al.,, 2004; SUMER et al, 2007; CULLINAN et al, 2008; ATANASOVSKA-
STOJANOVSKAEet al.,2012), enquanto outros estudos refutam essa 6g&gBIANE et al,
1999; YAMAZAKI et al, 2001; GONZALESet al, 2002; BRETTet al, 2005; BABEL et
al., 2006, TERVONENet al, 2007; MOREIRAet al, 2009; GUROLet al, 2011).

Outro gene de interesse que tem sido largametieag® € o gene do TNE A
presenca do alele308A esta associada com a maior producdo de dNABRAHAM &
KROEGER, 1999). Além disso, tem sido demonstrad® @@lelo A pode aumentar o risco
de varias desordens infecciosas e inflamatoriasL®@N et al, 1995), incluindo DP
(GALBRAITH et al, 1999; LINet al, 2003; RICClIet al, 2011). Entretanto, outros estudos
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que compararam a presenca de polimorfismo TdFA (-308 G/A) em individuos
clinicamente saudaveis e com periodontite agressivaronica ndo mostraram diferencas
significativas (CRAANDIJKet al, 2002; FASSMANNet al, 2003; FOLWACZNYet al.,
2004; SAKELLARI et al, 2006; MENEZES & COLOMBO, 2007; MOREIRAt al, 2009;
COSTAet al, 2010).

Tendo em vista o importante papel das citocinas7LIL-10 e TNFe na patogénese
da doencga periodontal e os dados conflitantesteratiira sobre a possivel associacdo destes
polimorfismos genéticos com uma maior gravidadé@a torna-se importante investigar a
presenca desses polimorfismos em pacientes com\Bm. disso, a maioria dos estudos nao
avalia as possiveis alteracdes fenotipicas asssciackesses polimorfismos. Deste modo, &
importante relacionar a presenca dos polimorfisowa possiveis modificagbes do padrao
inflamatorio nesses pacientes, além da relacdoasooondi¢des clinicas periodontais desses

individuos.
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2 OBJETIVOS

2.1 Objetivo Geral

Avaliar a possivel relacdo de polimorfismos nosegéin-17A, IL-17F, IL-10 e TNFA

com o fenotipo da doenca periodontal.

2.2 Objetivos Especificos

1. Comparar a ocorréncia dos polimorfismos genétiatiseepacientes com periodontite
cronica e individuos sem a doenca (controles).

2. Realizar analise do infiltrado inflamat6rio nosides gengivais obtidos de pacientes com
doenca periodontal e controles;

3. Avaliar a expresséo de citocinas (IL-10, IL-17, FiIe IFN+y) e quimiocinas (CXCL10,
CXCL8/IL-8) no soro e nos tecidos gengivais obtidds pacientes com doenca
periodontal e controles;

4. Correlacionar os niveis de expressao de mediaditftamatérios no sangue periférico e
tecidos gengivais com parametros clinicos da dgenca

5. Correlacionar os dados clinicos e parametros irEtarios com os diferentes genétipos
dos gened_-17A, IL-17F, IL-10 e TNFA
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3 METODOLOGIA E RESULTADOS

A metodologia do presente trabalho, bem como duaple resultados serdo apresen-
tados em formato de artigos cientificos:

O primeiro artigo“Association between Polymorphisms in InterleukitAland -17F
Genes and Chronic Periodontal Diseadei publicado na revistaMediators of Inflammati-
on’, volume 2012, paginas 1-9, 2012.

O segundo artigoPolymorphisms of IL-10 and TNFA genes and inflanonattatus
in chronic periodontitis’esta em fase de preparacao.



3.1Artigo |



Hindawi Publishing Corporation
Mediators of Inflammation

Volume 2012, Article ID 846052, 9 pages
doi:10.1155/2012/846052

Clinical Study

18

Association between Polymorphisms in Interleukin-17A and -17F
Genes and Chronic Periodontal Disease

Joice Dias Corréa,! Mila Fernandes Moreira Madeira,” Renata Gongalves Resende,!
Jeane de Fatima Correia-Silva,! Ricardo Santiago Gomez,' Danielle da Gloria de Souza,’
Mauro Martins Teixeira,’ Celso Martins Queiroz-Junior,* and Tarcilia Aparecida da Silva!

! Departinento de Clinica, Patologia e Cirurgia Odontolégicas, Faculdade de Odontologia, Universidade Federal de Minas Gerais,

31.270-901 Belo Horizonte, MG, Brazil

2 Departmento de Microbiologia, Instituto de Ciéncias Bioldgicas, Universidade Federal de Minas Gerais,

31.270-901 Belo Horizonte, MG, Brazil

3 Departamento de Bioquimica e Imunologia, Instituto de Ciéncias Bioldgicas, Universidade Federal de Minas Gerais,

31.270-901 Belo Horizonte, MG, Brazil

4 Departamento de Clinica, Patologia e Cirurgia Odontolégicas, Faculdade de Odontologia, Universidade Federal de Minas Gerais,
Avendia Anténio Carlos 6627, 31.270-901 Belo Horizonte, MG, Brazil

Correspondence should be addressed to Celso Martins Queiroz-Junior, cmgj@yahoo.com.br

Received 26 September 2012; Revised 7 November 2012; Accepted 7 November 2012

Academic Editor: Fabio Santos Lira

Copyright © 2012 Jéice Dias Corréa et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

Objective. Interleukin-17 (IL-17} is a cytokine that induces neutrophil recruitment and the release of inflammatory mediators in
several inflammatory conditions; nevertheless, the involvement of IL-17 gene polymorphisms in chronic periodontitis (CP) has not
been addressed yet. Our aim was to evaluate the association between periodontal status and the polymorphisms IL-17A G197A and
IL-17F C7488T in subjects with CP along with their impact on levels of inflammatory mediators. Material and Methods. Genomic
DNA was obtained from 30 CP patients and 30 healthy controls (HCs). IL-17A G197A and IL-17F C7488T polymorphisms were
determined using PCR-RFLP. Serum and periodontal tissues were collected and processed for ELISA, myeloperoxidase (MPO),
and/or microscopic analysis. Results. The frequencies of genotypes in the CP group were significantly different from those of HC.
Odds ratio indicated that increased risks for CP were associated with the -197A allele, not with the -7488T allele. In addition,
the -197A allele was correlated with worse clinical parameters, higher MPO activity, and increased expression of inflammatory
mediators (IL-17A and IL-8) than the other genotypes. Conclusions. These results indicate that the IL-17A -197A allele is associated
with increased risk for CP, likely because this genotype relates to the enhanced inflammation in periodontal tissues.

1. Introduction

Periodontitis is an inflammatory disease that affects the
tooth-supporting tissues. It is considered one of the most
significant causes of tooth loss in humans and may associate
with systemic diseases, such as diabetes and arthritis [1-4].
Pathogens of the subgingival bacterial biofilm are essential
for the initiation and progression of periodontitis. Neverthe-
less, disease results from the host inflammatory reaction that
primarily mediates tissue damage [2, 5, 6]. For many years,
the pathogenesis of periodontitis was classically viewed as

involving an immunological Th1/Th2 paradigm. According
to this view, the tissue destructive Thl cells and cytokines
would arise in the early period of the disease, while the
tissue protective Th2 cells and cytokines would arise in the
late phase [2, 6, 7]. However, in several clinical contexts, the
Th1/Th2 balance/imbalance is not sufficient to explain the
progression and/or remission of periodontitis observed in
patients [7].

In 2005, the Th17 subset of CD4" T cells was identified
[8] and added greater complexity to Th function. Th17 cells
are generally considered to be proinflammatory, in particular



through the production of the cytokines interleukin-17A
(IL-17A) and IL-17F. These cells and cytokines have been
associated with the pathogenesis of an extensive list of
autoimmune and inflammatory diseases, including rheuma-
toid arthritis, inflammatory bowel diseases, psoriasis [9—
11], and periodontitis [12-15]. The majority of studies
have reported increased IL-17 levels associated with the
development of chronic periodontitis (CP) [14-18]. In
experimental models, Th17 is suggested to play a role in the
development of disease [17]. In humans, elevated levels of
IL-17 have been reported in patients with CP, but it is not
clear why such elevated levels are found in these patients
[14, 15, 17]. The study of genetic polymorphisms in CP
has received increasing attention lately as they describe the
contribution of genes to disease progression [18].

Allelic variants of cytokine genes are typically related
to either higher or lower production of these molecules
[18, 19]. In this regard, it is reasonable to hypothesize
that genetic variation affecting the expression or activity
of IL-17 may influence the susceptibility and severity of
periodontitis. IL-17A and IL-17F genes are mapped on
the same chromosome at position 6p12 [20], and the
polymorphisms of IL-17A G197A (rs2275913) and IL-17F
C7488T (rs763780) have recently been associated with higher
susceptibility to rheumatoid arthritis [21] and ulcerative
colitis [22]. Nevertheless, the possible involvement of 1L17
gene polymorphisms in CP has not been evaluated yet.

The purpose of the current study was to determine
whether the IL-17A G197A and IL-17F C7488T polymor-
phisms were associated with increased susceptibility to
periodontitis. We studied the association between each single
nucleotide polymorphism (SNP) and the clinicopathological
features of CP and local and systemic production of inflam-
matory mediators.

2. Material and Methods

2.1. Subjects and Sample Collection. Gingival tissue samples
were obtained from periodontal tissues resected during
periodontal surgery from 30 patients with CP who attended
the Periodontal Clinic, School of Dentistry, Universidade
Federal de Minas Gerais (UFMG). All patients had a previous
history of CP and were diagnosed according to previously
described criteria, including >35 years of age, no marked
familial aggregation, and variable distribution of periodontal
destruction [23, 24]. The inclusion criteria were subjects
with attachment loss >5mm at more than one tooth,
more than three sites of probing depth >6 mm, and lesions
distributed at more than two teeth in each quadrant; these
subjects were diagnosed with CP. Exclusion criteria were
aggressive periodontitis, use of antibiotic, anti-inflammatory
and/or immunosuppressive medications in the 6 months
preceding the research, and/or any systemic diseases (i.e.,
immunologic and autoimmune disorders, diabetes mellitus).
Thirty periodontally healthy patients subjected to fully
impacted third molar extraction, age- and gender-matched
to the CP group, comprised the healthy control group (HC).
In the current study, the individuals have not been stratified
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in ethnic groups based on skin color, race, or geographic
origin due to the significant miscegenation among Brazilian
population [25, 26].

Both groups of patients, CP and HC, were also sub-
jected to periodontal examination including determination
of probing depth (PD), clinical attachment loss (CAL),
bleeding on probing (BOP), and tooth mobility. The BOP
was considered positive if bleeding occurred within 30
seconds after probing [27]. Measurements were performed
full mouth at 6 sites per tooth (mesiobuccal, mid buccal,
distobuccal, mesiolingual, mid lingual, and distolingual). At
the time of the examination, a peripheral blood sample was
taken from each patient and processed for polymorphism
determination and serum obtainment.

Written informed consent was obtained from all patients.
This study protocol was approved by the local Institutional
Ethics Committee (324/08).

2.2. Inflammatory Infiltrate Evaluation. Gingival tissue sam-
ples were also fixed in 10% buffered formalin, embed-
ded in paraffin wax, and cut longitudinally (3 gm). The
sections were deparaffinized, rehydrated, and stained with
H&E for the evaluation of the inflammatory infiltration.
Inflammatory cells were counted in four fields in two
independent sections (total evaluated area: ~1 mm?), using
light microscope (Axioskop 40 ZEISS; Carl Zeiss, Gottingen,
Germany) at 400x magnification. Data were expressed as
total of inflammatory cells/field.

2.3. ELISA. The concentrations of the cytokines IL-17A, IL-
17F, interferon (IFN)-y and tumor necrosis factor (TNF)-
«, and the chemokines CXCL10 and IL-8 were measured in
gingival tissues and serum by enzyme-linked immunosor-
bent assay (ELISA) using commercially available kits (R&D
Systems, Minneapolis, MN, USA).

The assay was performed according to the manufacturer’s
instructions. In brief, tissue samples have been weighed,
mechanically homogenized in buffer solution (0.4 mM NaCl,
10 mM NaPOy, pH 7.4) containing inhibitors of proteases
(0.1mM phenylmethylsulfonyl—PMSF fluoride—0.1 mM
benzethonium chloride, 10mM EDTA and 0.01 mg/mL
aprotinin A) and Tween 20 (0.05%), pH 7.4 (normalization:
1000 uL of solution for 100 mg of wet tissue), and centrifuged
(10,000 rpm, 10 min. 4°C).

Each cytokine was detected by an anticytokine horse-
radish peroxidase-labelled monoclonal antibody. The OPD
(0-phenylenediamine dihydrochloride, Sigma-Aldrich, Saint
Louis, MO, USA) peroxidase substrate kit was used to
determine the amount of horseradish peroxidase bound
to each well. The reaction was stopped by the addition
of 1M sulfuric acid (H,SO4). The plates were read at
492 nm. The data were determined using a standard curve
prepared for each assay and expressed as picograms of
cytokine/chemokine per 100 mg of tissue or mL of serum.

2.4. Myeloperoxidase. Gingival tissue samples were also used
for determination of myeloperoxidase (MPO) activity, a
neutrophil enzyme marker, as previously described [28].
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After processing for ELISA, the remaining tissue pellets
were subjected to hypotonic lysis: 0.2% NaCl solution
for 30s followed by addition of an equal volume of a
solution containing 1.6% NaCl and 5% glucose. After fur-
ther centrifugation, the pellets were resuspended in 0.05 M
sodium phosphate buffer (pH 5.4) containing 0.5% hexa-
1,6-bisdecyltrimethylammonium bromide (HTAB, Sigma-
Aldrich). The suspensions were freeze thawed three times
and finally centrifuged at 10,000 rpm for 10 min at 4°C. MPO
activity in 25uL of the resulting supernatant was assayed
by adding 25uL of 3,3'-5,5"-tetramethylbenzidine (TMB,
Sigma-Aldrich) prepared in dimethylsulfoxide (DMSO,
Merck, NJ, USA, 1.6 mM), and 100 uL of H,O» (0.002%, v/v)
was diluted in phosphate buffer (pH 5.4) containing 0.5%
HTAB. The assay was performed in a 96-well microplate
incubated for 5min at 37°C. The reaction was stopped by
adding 100 yL of 4 M H,S04 and quantified colorimetrically
at 450 nm in a spectrophotometer.

2.5. DNA Isolation and Genotyping Analysis. Total genomic
DNA was extracted from blood samples using QlAamp DNA
Blood Mini Kit (Qiagen, Valencia, CA, USA) according to the
manufacturer instructions. Quality, integrity and quantity
of DNA were analyzed by Nanodrop spectrophotometer
(Thermo Scientific-GE). Single nucleotide polymorphisms
(SNPs) of the IL-17A (rs2275913) and IL-17F (rs763780)
genotyping were performed by polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP)
(Table 1).

The PCR amplification was performed in a total volume
of 25 pL. mixture containing 100 ng genomic DNA, 1.0 uM of
each primer 20 uL of Premix buffer (Phoneutria Biotecnolo-
gia, Belo Horizonte, Brazil). According to the manufacturer,
the Premix buffer contained 50 mM KCI, 10 mM Tris-HCI
pH 8.4, 0.1% Triton X-100, 1.5 mM MgCl2, deoxynucleoside
triphosphates, and 1.25 units of Taq DNA polymerase.

PCR products were digested overnight at 37°C with
Xagl (Fermentas) for IL-17A G197A. The products of IL-
17A G197A and IL-17F C7488T were viewed in a 6.5%
polyacrylamide gel electrophoresis stained with silver.

2.6. Data Analysis. Data were expressed as mean + standard
deviation (SD). All data were analyzed using SPSS 17 (SPSS
Inc., Chicago, IL, USA). Chi-square test analysis was used
to test for deviation of genotype frequencies from Hardy-
Weinberg equilibrium.

The levels of cytokines in periodontal tissues and the
frequency of gene polymorphisms were compared by the
Student’s t-test and chi-square test. Odds ratios were calcu-
lated for the minor allele at each SNP. P values < 0.05 were
considered statistically significant.

3. Results

3.1. Differences between Healthy Controls (HCs) and Chronic
Periodontitis (CP) Subjects. The demographic characteristics
of the studied population are presented in Table 2. The age
and gender were not significantly different between groups.
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TasLE 1: Primer sequences for each gene.

Primers

L-17A Sense 5'-AACAAGTAAGAATGAAAAGAGGACATGGT-3
anti-sense 5" -CCCCCAATGAGGTCATAGAAGAATC-3'

1-17F Sense 5'-GTTCCCATCCAGCAAGAGAC-3'
anti-sense 5'-AGCTGGGAATGCAAACAAAC-3"

The frequency of smoker subjects in the studied sample was
3.3% in HC (n = 1) and 20% in CP (n = 6) groups. These
patients did not present significant differences in the clinical
parameters and production of inflammatory mediators when
compared with nonsmokers (P > 0.05; data not shown). In
this regard, data from smoker and nonsmoker subjects were
grouped and presented together.

The clinical features PD, CAL, BOP, and tooth mobility
(not shown) were significantly higher in the group CP than
those in the group HC (P < 0.0001) (Table 2).

Besides clinical features, we also evaluated the levels
of the cytokines IL-17A, IL-17F, IFN-y and TNF-a, and
the chemokines IL-8 and CXCLI10 in periodontal tissues
and/or serum of HC and CP subjects. Overall, levels of
inflammatory mediators were increased in tissue and serum
of CP patients when compared to the HC group, with the
exception of IL-17F in serum (P > 0.05) (Figures 1(a)-
1(c)). Levels of IFN-y (HC: 45 = 23 pg/100 mg tissue; CP:
131 + 98 pg/100 mg tissue; P < 0.0001), TNF-a (HC: 21 =
9pg/100 mg tissue; CP: 117 + 49 pg/100mg tissue; P <
0.0001), and CXCL10 (HC: 15 = 4 pg/100mg tissue; CP:
34 = 27 pg/100 mg tissue; P = 0.003) in periodontal tissues
were also greater in CP patients than those in controls.
Moreover, the inflammatory infiltrate in the gingival tissue,
characterized by mixed polymorpho- and mononuclear
cells, with a predominance of mononuclear leukocytes, was
significantly higher in the CP than in the HC group (HC:
18 + 8 inflammatory cells/field; CP: 88 = 20 inflammatory
cells/field; P < 0.0001). MPO activity was also significantly
greater in CP than in HC subjects (P < 0.0001) (Figure 1(d)).

Frequencies of polymorphisms (IL-17A G197A and IL-
17F C7488T genotypes) were investigated in blood samples
of HC and CP subjects (Table 3). The frequency of these
genotypes agreed with the Hardy-Weinberg equilibrium (P >
0.05). The mean ages of the control group (AA: 44.2; AG:
47.8; GG: 45.2 vyears old) and patients with CP (AA: 40.0;
AG: 42.0; GG: 40.8 years old) versus genotype did not present
statistical differences (P > 0.05). The IL-17A genotypes
of the CP group (GG 20%; GA 30% and AA 50%) were
significantly different from the frequencies observed in the
HC group (GG 59.26%; GA 14.81% and AA 25.92%) (% =
9.307; P = 0.01). The overall A carrier subjects (GA or AA)
were associated with increased risk for periodontal disease
when compared with GG carriers (OR 3.00, 95% CI: 1.34—
6.67, P = 0.001). In contrast, the distribution of the IL-
17F C7488T polymorphism was similar among the groups
(x* = 0.954; P = 0.62) (Table 3).

3.2. Association between the IL-17A GI97A and IL-17F
C7488T Polymorphisms and Clinical Periodontal Parameters.
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4
TasLe 2: Demographic and clinical features of the studied subjects.
HC (n = 30) CP (n = 30) P value

Age (SD; range) 40.5 (8.1; 26-52) 45.5 (8.7; 37-61) 0.97
Gender (% F) 60.86 50.00 0.44
Ethnic origin Brazilian mixed population

PD (SD) 2.50 (0.8) 4.52 (0.19)* <0.0001
CAL (SD) 2.65 (0.15) 5.74 (0.17)* <0.0001
BOP (SD) 2.0(04) 31.17 (4.02)* <0.0001

HC: healthy controls, CP: chronic periodontitis, SD: standard deviation, PD: probing depth, CAL: clinical attachment loss, BOP: and bleeding on probing.

*Significantly higher than control (y” test or Student’s t-test).
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Frcure 1: Levels of (a) IL-17A and (b) IL-17F in the gingival tissue and serum samples from CP and HC subjects. (c) Levels of IL-8 and (d)
MPO activity in gingival tissue samples from CP and HC subjects. * Statistically significant difference at P < 0.05. HC: healthy contral, CP:

chronic periodontitis, and MPO: myeloperoxidase.

In view of the results indicating higher frequency of AG/AA
alleles among the IL-17A GI197A genotypes of patients
with periodontitis, we further investigated whether some
of these polymorphisms were associated with worse clinical
periodontal parameters. As shown in Table 4, the intragroup
comparison of the three IL-17A G197A genotypes indicated
that PD and CAL, but not BOP, were significantly higher in
AG and AA subjects than in patients with the GG genotype.
Indeed, there was a significant correlation between the levels
of IL-17A and PD in subjects with the genotype AA (data
not show). In contrast, the IL-17F C7488T genotypes did not
affect the clinical features of periodontally affected patients
(Table 4).

3.3. Association between the IL-17A GI97A and IL-17F
C7488T Polymorphisms and Inflammatory Features. The
association between IL-17 gene polymorphisms and the
presence of inflammatory mediators in periodontal tissues
and serum was also investigated. As shown in Figure 2(a),
the levels of IL-17A in periodontal tissues from cases were
not different when comparing the IL-17A G197A genotypes
to each other. However, the serum levels of IL-17A were
higher in subjects with the allele A than in subjects with
the alleles GG (Figure 2(b)). In patients without CP, there
were no differences in the levels of IL-17A in the gingival
tissue or serum among the genotypes (gingival tissue: AA:
14 =9 pg/100 mg tissue; AG: 17 = 17 pg/100 mg tissue; GG: 8
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TasLe 3: Genotypes of IL-17 polymorphisms in patients with chronic periodontitis (CP) and healthy controls (HCs).

Genotype HC (%) CP (%) P value OR (95% CI)

IL-17A G197A
AG/AA 40.73 80.00* 0.001 3.00 (1.34-6.67)
AA 25.92 50.00% 0.002 3.03 (1.34-6.86)
AG 14.81 30.00* 0.014 2.94 (1.24-7.00)
GG 59.26 20.00* 0.001 1

IL-17F C7488T
CT/TT 73.26 63.4 0.310 1.30 (0.80-2.15)
cr 16.66 20.0 0.350 0.47 (0.09-2.30)
TT 56.66 434 0.400 0.58 (0.18-2.04)
CC 23.33 36.6 0.450 1

OR: odds ratio and CI: confidence interval.
*Significantly different from control P < 0.05 (y? test).

TasLe 4: Association between IL-17A G197A and IL-17F C7488T polymorphisms and clinicopathological features of chronic periodontitis.

Genotype n PD (mm) P value CAL (mm) P value BOP (%) P value

IL-17A G197A
AA/AG 24 4.82* 0.012 6.00* 0.004 33.40 0.31
AA 15 4.58* 0.005 C.77F 0.01 39.45 0.14
AG 9 5.29* 0.007 6.429* 0.004 22.14 1.00
GG 6 3.30 4.70 23.75

IL-17F C7488T
CT/TIT 19 4.86 0.11 5.571 0.14 25.89 0.27
I 6 491 0.20 5.63 0.16 25.24 0.25
CT 13 4.67 0.18 6.67 0.59 28.30 0.71
cC 11 5.25 6.25 37.33

PD: probing depth, CAL: clinical attachment loss, and BOP: bleeding on probing.

*Significantly different from GG or CC genotype (P < 0.05, Student’s {-test).

+ 3 pg/100 mg tissue; P > 0.05; serum: AA: 26+10 pg/100 mg
tissue; AG: 14 + 1 pg/100 mg tissue; GG: 17 = 10 pg/100 mg
tissue; P > 0.05). Interestingly, the levels of the chemokine
IL-8 were increased in tissues from CP patients with the
allele A (Figure 2(c)), while the levels of CXCL10 were
higher only in AG carriers (AA: 35 = 29 pg/100 mg tissue;
AG: 60 = 7 pg/100 mg tissue; GG: 15 = 2 pg/100 mg tissue;
P = 0.004), as also occurred for MPO activity (Figure 2(d)).
The histological findings indicated a mixed polymorpho-
and mononuclear inflammatory infiltrate equally distributed
among the polymorphisms groups (AA: 95 = 11 inflamma-
tory cells/field; AG: 87 = 25 inflammatory cells/field; GG:
97 = 5 inflammatory cells/field; P > 0.05).

The levels of IL-17F were not different, neither in
periodontal tissues nor in serum, among the IL-17F C7488T
genotypes (Figures 3(a) and 3(b)). The same occurred
with levels of IL-8 and MPO activity, which were not
different among the groups (Figures 3(c) and 3(d)). In
regard to inflammatory infiltration, there were no differences
among the three genotypes (CC: 102 = 11 inflammatory
cells/field; CT: 115 = 23 inflammatory cells/field; TT: 82 = 24
inflammatory cells/field; P > 0.05).

4, Discussion

Several experimental and clinical studies have shown that
IL-17 levels are elevated in diseased human periodontal
tissues and may play a destructive role in experimental
models of periodontal disease [3, 14-17, 29, 30]. In the
current study, we investigated the involvement of IL-17 genes
polymorphisms in CP. Qur results confirm that IL-17 levels
are elevated in periodontal tissues of CP patients. More
importantly, we show for the first time that polymorphisms
of IL-17A, specially the SNP involving the allele A, are
associated with the clinical and inflammatory parameters of
disease. There are increased levels of IL-17A in the serum of
allele A carriers, and this is accompanied by an increase of
IL-8 and MPO activity in periodontal tissues.

The high levels of IL-17 in gingival crevicular fluid and
periodontal tissues of patients with CP have been shown to
associate with periodontal tissue damage [14, 17], but also
seem to be relevant to control excessive microbial replication
and, hence, disease [31]. Our study showed that the clinical
parameters of CP were associated with increased levels of
IL-17A and IL-17F in gingival tissues, in agreement with
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Ficure 3: Levels of inflammatory mediators in chronic periodontitis patients according to each IL-17F C7488T genotype. (a) Levels of
IL-17F in gingival tissues and (b) serum. (c) Levels of IL-8 and (d) MPO (myeloperoxidase) activity in gingival tissue samples.
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previous reports [14, 17, 30]. In contrast, only the levels
of IL-17A, not IL-17F, were enhanced in the serum of CP
patients. This is in line with studies showing increased serum
concentrations of IL-17A, mainly for patients with aggressive
periodontitis [1, 32]. As CP is marked by recurrent phases
of remission and activation, IL-17 may be related to the
destructive period of the disease given that this cytokine has
already been shown to be overexpressed in active periodontal
sites [33]. Along with the high levels of IL-17 in tissue and
serum, the MPO activity and IL-8 levels were higher in
periodontal tissues of CP patients than in healthy subjects,
as well as the presence of neutrophils in the diseased gingiva.
Despite the nonmechanistic nature of the current data, IL-17
has already been shown to present a prominent role in the
activation and recruitment of neutrophils to inflammatory
sites [16], and MPO and IL-8 have been reported to be
correlated with worse clinical status of periodontitis [34, 35].
These findings suggest an active inflammatory scenario, with
increased expression of IL-17 in CP patients and the probable
involvement of IL-17 in the increased influx of neutrophils to
periodontal affected sites.

After detecting high levels of IL-17 in CP, we analyzed
the frequency of IL-17 polymorphisms in CP and HC
subjects. The investigation of gene polymorphisms in CP
has long been conducted, likely because they present a
role in immune responses, tissue destructive mechanisms,
and metabolic processes [36]. Several research groups have
studied the association between CP and polymorphisms
of candidate genes, including pro- and anti-inflammatory
cytokines, such as IL-1f8, IL-4, IL-6, IL-10, and TNF-a
[36-40]. Most studies recognized the proinflammatory gene
cluster polymorphisms, especially TNF-a and IL-1, as some
of the best candidates associated with the induction and
severity of CP [36, 41]. In the current investigation, the
IL-17F C7488T polymorphism was not different in healthy
subjects and CP patients. Despite some evidence suggesting
that IL-17F may play a role in periodontal bone destruc-
tion [14] and also in the stimulation of some cytokines
and chemokines, including IL-6, IFN-y, and CXCL10 in
inflammatory conditions [42], our data have shown that
neither the clinical parameters nor the levels of inflamma-
tory mediators in periodontal tissues were influenced by
the different IL-17F C7488T genotypes. In contrast, when
evaluating IL-17A, we detected a significant difference in
the distribution of genotypes for the polymorphism IL-17A
G197A comparing subjects with and without periodontitis.
CP patients presented increased frequencies of AA and AG
genotypes, and the presence of the allele A significantly
increased the risk for CP. These findings are in line with
previous studies demonstrating the relationship between IL-
17 polymorphisms, especially the allelic polymorphic A,
and chronic inflammatory diseases, including rheumatoid
arthritis [21], Behcet’s disease [43], ulcerative colitis [22],
and gastric and breast cancer [44, 45]. They are also in
line with the previously described role of polymorphisms
of proinflammatory cytokine genes during CP [36, 41].
Nevertheless, it seems reasonable to remember that gene
mutations alone are neither sufficient nor necessary to
explain disease phenotype, although they may contribute

24

significantly to environment and life-style parameters in the
outcome of CP.

In the current study, we show that IL-17A G197A allele
A carriers presented higher serum levels of IL-17A, worse
clinical periodontal parameters, and increased neutrophil
activity (MPO activity and IL-8 levels) when compared with
the GG genotype. Although not mechanistically conclusive,
these findings seem to be in line with the hypothesis of a
neutrophil-mediated tissue injury associated with increased
levels of IL-17A during CP, which has recently been suggested
as a target mechanism for tissue destruction in experimental
conditions of periodontitis associated with old age [16, 46].
Th17 lymphocytes have already been shown to be present
and play a significant role in CP [47]. IL-17A can directly
or indirectly (via production of chemokines) chemoattract
neutrophils [48] and enhance the activity of proteolytic
enzymes such as neutrophil protease and myeloperoxidase
[31]. Moreover, IL-17A can stimulate the expression of bone
resorption mediators, such as RANKL [49] and induce the
direct differentiation of bone resorptive cells [50] and the
production and release of a large range of inflammatory
mediators [51], such as TNF-a, IFN-y, and the chemokines
CXCL10 and IL-8, all detected here. Indeed, a recent study
showed that IL-17 can enhance CXCL10 production in
vitro by TNF-a- and IFN-y-stimulated human gingival
fibroblasts [52] and may induce IL-8 production by gingival
fibroblasts [53]. In line with these biological functions, the
increased production of IL-17 seems to be predictive of
tissue destruction in inflammatory conditions, such as in
rheumatoid arthritis [54]. Altogether, these data point that
IL-17A G197A polymorphism, especially carriers of the allele
A, might be associated with increased expression of IL-17A,
recruitment of neutrophils, and worse clinical conditions in
CP patients.

In conclusion, this is the first study to show that
the IL-17A G197A polymorphism is related to CP in a
convenient sample of Brazilian patients. Although this is a
relatively small sample, the presence of the allele A in IL-
17A-197 polymorphism was associated with worse clinical
and inflammatory periodontal parameters. It is not simple
to determine in humans the mechanisms underlying the
greater risk of disease in carriers of the IL-17A-197 allele A.
However, our study suggests that the latter polymorphism
may contribute to disease by regulating IL-17A production
and, probably, the consequent release of inflammatory and
bone destructive mediators. It is, therefore, suggested that
IL-17A might be an interesting target for development of
new therapies for periodontal disease, an assertion that needs
testing in further cohorts and clinical trials.
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ABSTRACT

Aim: Polymorphisms in genes that regulate the immungorese may have an impact on the
susceptibility to and progression of chronic peoiaiitis (CP). In this study, we analyzed the
interleukin-10 (IL-10) rs1800896 and tumor necrdsistor-alpha (TNFe) rs1800629 gene
single nucleotide polymorphisms and their assamatith the periodontal status of subjects
with CP and levels of gingival inflammatory mediato

Material and Methods: Genomic DNA was obtained from 30 CP patients afid 3
periodontally healthy controls (HC). GenotypingTddFA (rs1800629) antl.10 (rs1800896)
was performed by the TagMan PCR Method. Periodaigalies were collected and pro-
cessed for ELISA, myeloperoxidase (MPO) and miaspacanalysis.

Results The frequencies oflL-10 genotypes in the CP group were significantly défe
from HC. The AG genotype was correlated with wartsgical parameters (bleeding on prob-
ing) and high MPO activity, while the GG genotyp®wed increased levels of IL-10 and de-
creased levels of CXCL10 in gingival tissues. Igame toTNFA polymorphism no correla-
tion with the periodontal status or inflammatoryrkeas has been found.

Conclusions These data suggest that thelO polymorphism contributes to worse periodon-
tal status in periodontal disease. On the othed hBNFA polymorphism does not seem to

affect periodontitis.
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INTRODUCTION

Periodontal health can be described as “a dynartate swhere the activity of pro-
inflammatory/antimicrobial cytokines to control @dtion is optimally balanced by anti-
inflammatory mechanisms to prevent unwarrantecaimfhation” (Gaffen & Hajishengallis,
2008). In periodontitis, the major factors reguigtthe infection-induced destruction of teeth-
supporting tissues are the inflammatory mediatelesased by host cells; these include a com-
plex equilibrium of pro- and anti-inflammatory ciines (Garlet et al., 2010). In susceptible
hosts, an imbalance of the inflammatory responsersgresulting in excessive production of
pro-inflammatory cytokines, such as tumor necréesisor (TNF)€, and the subsequent loss
of periodontal attachment (Gemmel et al., 1997).tl@nother hand, controlling mechanisms
are also important in this process, including thedpction of the anti-inflammatory cytokine
interleukin-10 (IL-10) to prevent excessive tissla@nage (Ouyang et al., 2011).

Both IL-10 and TNFa are known for their central and opposing roleantibacterial immune
responses. Interleukin-10 may be critical in cdiitrg the balance between T helper 1 and T
helper 2 cells in chronic periodontitis, wherebyexess of interleukin-10 may shift the bal-
ance in favor of a T helper 2 response and chrdisiease, whereas a deficiency may lead to
increased cytokine production and tissue destnugtigperiodontitis. In fact, IL-10 is associ-
ated with chronic lesions in periodontal disease after the treatment, its levels in gingival
crevicular fluid tend to increase, indicating thiaits cytokine may be associated with lower
disease severity (Cutler et al., 2000; Garlet gt24104; 2006; Dutzan et al., 2009). On the
other hand, TNFe has received a considerable amount of attenticause of its effects on
bone destruction (DuFour et al., 1993, Manolag@951 Offenbacher, 1996). Accordingly,
numerous reports have described increased leva@lslBfo in crevicular fluid and periodontal
tissues of patients with periodontitis (Graves &cian, 2003; Garlet et al., 2004; Graves,

2008). Therefore, it is seems reasonable to assumelifferences in the levels of these cyto-
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kines can affect the progression of periodonta¢alg. In this regard, there is considerable
knowledge that the presence of functional polymismis in cytokine genes affects their ex-
pression and thus may have a role in the regulatianflammatory response and resistance
or susceptibility to infections (Kinane et al., 300

The gene encoding TNé&-has been mapped to chromosome 6 and a polymorphigme lo-
cus —308, causing a substitution from the guan@®et¢ adenine (A), leads to a higher pro-
duction of TNFe after stimulation with bacterial lipopolysacchari@wilson et al., 1997).
The gene encoding IL-10 is located on the chromasbnThelL-10 promoter region is high-

ly polymorphic, and three SNPs at positions _108% G), 592 (C >T), and _819 (C > A)
in the promoter region have been identif{@dirner et al., 1997 TheselL-10 gene polymor-
phisms could be detrimental to host tissues anttidmeilinked to periodontal disease suscep-
tibility becausdlL-10 SNPs have been associated with decreased IL-Hugtion (Turner et
al., 1997). In fact some studies have tried to thdL-10 andTNFA polymorphisms and per-
iodontal disease, but the results are conflictiBgrglundh et al., 2002; Lin et al., 2003;
Moreira et al., 2009; Costa et al., 2010; Zhonglet2012).

Therefore, considering the importance of T&lFand IL-10 in the pathogenesis of
periodontitis, and the controversial results in therent literature about the presence of
polymorphisms inTNFA and IL10 genes and its relationship with periodontal disedse
current study aimed to evaluate the occurrencé®fli-10 (-1087) andTNFA (-308) gene
polymorphisms and the phenotype alteration in apsaraf Brazilian patients with chronic

periodontitis.
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MATERIAL AND METHODS

Subjects and sample collection

Thirty patients with CP who attended at the PenmdoClinic, School of Dentistry, at
Universidade Federal de Minas Gerais (UFMG, Bragd)e enrolled in this research and the
gingival tissue samples were obtained from peritalotissues resected during periodontal
surgery. The inclusion criteria were: patients wihprevious history of CP, diagnosed
according to previously described criteria, asoiw: more than one tooth with probing depth
higher than 5 mm, more than two sites with cliniathchment loss deeper than 6 mm and
lesions distributed in more than two teeth in egdadrant (Armitage, 1999). Exclusion
criteria were: use of antibiotic, anti-inflammataapd/or immunosuppressive medications in
the preceding 6 months and any systemic diseases ifnmunologic and autoimmune
disorders, diabetes mellitus). The control grougCYHomprised 30 periodontally healthy
patients, age- and gender-matched to the CP group.

Periodontal examination was performed in both gsoop patients, CP and HC, to
determine probing depth (PD), clinical attachmesgsl (CAL) and bleeding on probing
(BOP). The BOP was considered positive if bleedaogurred within 30 seconds after
probing (Newbrun, 1996). Measurements were perfdriiudi-mouth at 6 sites per tooth
(mesiobuccal, mid-buccal, distobuccal, mesiolingumaid-lingual and distolingual). At the
time of the examination, a peripheral blood samyads taken from each patient and processed
for polymorphism determination.

Written informed consent was obtained from all guis. This study protocol was

approved by the local Institutional Ethics Comnat{824/08).
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Inflammatory infiltrate evaluation

Periodontal tissue samples were fixed in 10% beffdormalin, embedded in paraffin
wax and cut longitudinally (3 um). The sections evdeparaffinized, rehydrated, and stained
with H&E for evaluation of the inflammatory infilition. Inflammatory cells were counted in
four fields in two independent sections, using tlighicroscope (Axioskop 40 ZEISS; Carl
Zeiss, Gottingen, Germany) at 400x magnificationateD were expressed as total of

inflammatory cells/field.

ELISA

The concentrations of the cytokines IL-10 and tumecrosis factor (TNF¥, and the
chemokine CXCL10 were measured in gingival tissbgsenzyme-linked immunosorbent
assay (ELISA) using commercially available kits (BR&ystems, Minneapolis, MN, USA).

The assay was performed according to the manutatsumstructions. The data were
determined using a standard curve prepared for @ssdy and expressed as picograms of cy-

tokine/chemokine per 100 mg of tissue.

Myeloperoxidase

Gingival tissue samples were also used for detextioin of myeloperoxidase (MPO) activity,
a neutrophil enzyme marker, as described earligeif@z-Junior et al., 2009). The MPO ac-
tivity in homogenized gingival tissues was evaldaby enzymatic reaction, measured by ab-
sorbance at 450 nm. The MPO content was expressesladive units calculated from stand-
ard curves based on MPO activities from 5% caseritgneal-induced neutrophils assayed in

parallel.
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DNA isolation and genotyping analysis

Total genomic DNA was extracted from blood sampigisig QlAamp DNA Blood Mini Kit
(Quiagen, Valencia, CA, USA) according to the mawtdrer instructions. Quality, integrity
and quantity of DNA were analyzed by Nanodrop spgttotometer (Thermo Scientific,
Wilmington, DE, USA)

TagMan genotyping assays were obtained from Apdiedystems, Inc. (Foster City, CA,
USA). The assay identification code for each reBpeSNP isIL-10 (rs1800896) an@NFA
(rs1800629). All amplifications were carried outan ABI 7900H thermal cycler (Applied
Biosystems, Foster City, CA, USA) using TagMan Ggpimg Master Mix and following the

manufacturer's recommended amplification conditions

Data analysis

Data were expressed as mean * standard deviation Ghi-square test analysis was
used to test for deviation of genotype frequentiesn Hardy-Weinberg equilibrium. The
levels of cytokines in periodontal tissues and fileguency of gene polymorphisms were
compared by the Mann Whitney or Kruskal-Wallis aitsquare tesp values < 0.05 were
considered statistically significant. All data weamalyzed using SPSS 17 (SPSS Inc.,

Chicago, IL, USA).
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RESULTS

Genotypic frequency analysis in the HC and CP group

The sample included in the current study was coemb&y age- and gender-matched groups.
The frequency of smoker subjects was not statltisagnificant and these patients were ex-
cluded from the study.

The clinical features PD, CAL and BOP were sigmifity higher in the CP than in the HC
group o < 0.0001) (Table 1).The levels of inflammatory na¢dis IL-10 e TNFa in
periodontal tissues were greater in CP patients doatrols (Figure 1A and 1B). Moreover,
the MPO activity and the inflammatory infiltrate the gingival tissue, characterized by
polymorphonuclear and mononuclear leukocytes, weneificantly higher in the CP than in
the HC group (Figure 1C, D).

Following the clinical investigation, the frequeesiof polymorphismsil(-10 and TNFA
were investigated in blood samples of HC and CRestdb(Table 2). The frequency of these
genotypes agreed with the Hardy-Weinberg equiliar{p > 0.05). ThdL-10 AA genotypes
of the group CP (AA 50.05%) were significantly @ifént from the frequencies observed in
the group HC (AA 17.40%),p(= 0.01) (Table 2). In contrast, the distributidnttoe TNFA

polymorphisms was similar between the groups (Tahle
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Association among polymorphisms and clinical periodntal parameters

We also investigated whether some of these polyhiems were associated with worse
clinical periodontal parameters. As shown in Tahléhe intra-group comparison of thel0
genotypes indicated that BOP was significantly argim AG subjects than in patients with
the GG genotype (table 3). Concernim®lFA polymorphisms, no differences in clinical

parameters were found when comparing the genotypes.

IL-10 polymorphisms are related with inflammatory markers in periodontium

The association amongl.-10 gene polymorphisms and the presence of inflammator
mediators in periodontal tissues was also invegyaAs shown in Figure 2, the levels of IL-
10 in periodontal tissues from cases were increas&I{5 genotype when comparing the

10 genotypes to each other, while the levels of CXClkre decreased (Figure 2A, B). The
MPO activity was higher in the AG genotype (FigW®€), but the whole inflammatory
infiltrate was equally distributed among the evéddagroups (AA: 103.5 £ 20.68; AG: 102.5

+ 2.46; GG: 82.5 + 18.31 inflammatory cells/fiefs; 0.15).

TNFA polymorphisms are not associated with inflammatoryparameters in periodontal
tissues

The levels of TNFa and the MPO activity in gingival tissues did noffeli when comparing
the TNFAgenotypes (Figure 3). There were no differencesha inflammatory infiltrate
among the polymorphisms groups (AG: 85.3 = 32.1G: G1.75 + 17.18 inflammatory

cells/field; p=0.71).



37

Discussion

The present study has shown a relationship betwWe&f genotype and periodontal disease
in a sample of Brazilian patients. The frequencyheflL-10 genotype AA was increased in
subjects with chronic periodontitis when compareith lwealthy controls.

In addition, our results showed that subjects with IL-10 genotype GG had increased
expression of IL-10 and decreased CXCL10 expressioperiodontal tissues, and also
exhibited a tendency of better periodontal conditiorelation to the AG genotype.

In agreement with our results, some studies havggesied that thelL-10 gene
polymorphisms may be associated with susceptiliiitgeriodontitis (Berglundh et al., 2002;
Scarel-Caminaga et al.,, 2004; Sumer et al., 2007lin@n et al., 2008; Atanasovska-
Stojanovska et al., 2012), whereas other studies faled to demonstrate such association
(Kinane et al., 1999; Yamazaki et al., 2001; Goezat al., 2002; Brett et al., 2005; Babel et
al., 2006; Tervonen et al., 2007; Moreira et aQ02 Gurol et al., 2011). The phenotype
resulting fromlL-10 polymorphism has already been demonstrated (Twehat., 1997). In
this case, a G to A transition at 1087 is relateckgulation of IL-10 production in which the
allele G is associated with a high production, whiie allele A corresponds to a decreased
IL-10 production (Turner et al., 1997). It may téfare be anticipated that a homozygous GG
1087 genotype indicates considerably enhancedOllpdoduction, a heterozygous AG
genotype presents moderate production and that]yfjra homozygous AA genotype reveals
suppressed IL-10 production (Atanasovska-Stojareetkal., 2012), confirming our results
which show the GG genotype as a higher productr-t0.

Among the several functions of IL-10 during infects conditions is its influence in the
expression of immune mediators (Paul et al., 200210 can inhibit the release of pro-
inflammatory cytokines from monocytes/macrophagesd atherefore inhibits the

lipopolysaccharide- and IFMHNnduced secretion of TNE&; IL-1B, IL-6, CXCLS,
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granulocyte-colony-stimulating factor and granukeeynacrophage colony-stimulating factor
(Fiorentino et al., 1991). Nevertheless, in theenir study, we could not find decreased levels
of the evaluated cytokines, except for the chenokKdXCL10, in the same subjects with
increased levels of IL-10. These findings sugdeat, tdespite the increased production of IL-
10 associated with the genotype GG in the evaluatd® polymorphism, there was an active
inflammatory scenario characterized by the releabea wide range of inflammatory
cytokines, without a clear clinical periodontal fgction. On the other hand, although the
allele A appeared to be associated with a worsgnass, mainly given the higher MPO
activity and bleeding on probing found in patiewith the AG genotype, the current data are
not conclusive, since most of the control patiei$® had the AG genotype if10. In fact,
previous studies have found that the allele A maygdrrelated with protection to periodontal
disease (Atanasovska-Stojanovska et al., 2012;liBeth et al., 2002). In contrast, another
study by Yamazaki et al., (2001) in a Japanese lptpn, demonstrated that none of the
genotypes could be linked to subjects with periditisnand the occurrence of the allele G at
the position _1087 in such patients occurred iatiet low terms. These varying results could
be attributed to several factors related to thendef of disease, population heterogeneity,
environmental and demographic confounding riskdfiesct

Regarding theTrNFA polymorphism, in the current study, there weredifterences in the
genotype distribution between periodontitis pasesutd control subjects. Some studies have
shown that a guanine (G) to adenine (A) transiabmposition -308 of thdNFA promoter
affects a consensus sequence for a binding sitieeafranscription factor AP-2 (Abraham et
al., 1999). Carriage of the rare -308A allele iscasated with significantly greater TNE-
production and transcription (Abraham et al., 1998) addition, the allele A has been
associated with increased risk for various nonteelanfectious and inflammatory disorders

(Wilson et al., 1995), including periodontitis (Lat al., 2003). However, our results are in
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agreement with several studies that have failedotooborate the association between this
polymorphism and increased risk for periodontatdses (Craandijk et al., 2002; Fassmann et
al., 2003; Folwaczny et al., 2004; Donati et aDQZ, Sakellari et al., 2006; Menezes &
Colombo, 2007; Moreira et al., 2009; Costa et 2010). In contrast to these studies,
Galbraith et al.,, (1999) and Ricci et al.,, (201fgund an association betweefNFA
polymorphism and periodontal disease, and anotlaflicting study found a higher
frequency of homozygous (G/G) genotype in individwaith periodontitis when compared to
controls in Egyptians (Settin et al., 2006). Inwief these data, it has been reported that not
only SNP, but specific combinations of functionalymorphisms in different genes may
significantly alter the individual risk to developmt of a phenotype in a disease (Walker et
al., 2000), hypothesis that could explain all théiéferences in the literature.

In conclusion, thdL-10 gene polymorphism seems to be related with CRherother hand,
the association betwed@MNFA polymorphism and chronic periodontal disease am¢seem

to be significant. Future studies with a large aolod patients and additional examinations
concerning the influence of each genotype in tHenmmatory response in subjects with
periodontitis could help to strengthen and undedcsthe role of genetic polymorphisms in

periodontal disease.
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Table 1.Demographic and clinical features of the studigjexcts

HC (N= 28) CP (N=29) p-value
Age (SD) 41.21 (8.4) 44.4 (8.5) 0.25
Gender (% F) 56.5 51.20 0.63
PD (SD) 2.60 (0.7) 4.46 (0.9)* < 0.0001
CAL (SD) 2.06 (0.9) 5.07 (0.8)* < 0.0001
BOP (SD) 5.7 (0.6) 31.6 (2.2)* <0.0001

HC: Healthy controls, CP: Chronic Periodontitis
SD: standard deviation, PD: probing depth, CALn@kl attachment loss, BOP: Bleeding on
probing (% of sites)

* Significantly higher than control (¢test or Mann-Whitney)
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Table 2.Genotypes ofL-10 andTNFA polymorphisms in patients with chronic periodastit

(CP) and healthy controls (HC)

Genotype HC (%) CP (%) p-value OR (95% CI)

IL-10 rs1800896

AA 17.02 53.15* <0.001 0.2 (0.12 - 0.40)
AG 78.57 42.85 0.76 1.2 (0.15-7.10)
GG 4.41 4.0 0.91 1

TNFA rs1800629

GG 71.42 75.86 0.97 2.5(0.78 - 7.50)
AG 28.57 24.13 0.71 1
AA 0 0

OR: Odds Ratio, CIl: Confidence interval

* Significantly different from controp < 0.05 (X test)
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Table 3 Association betweerlL-10 and TNFA polymorphisms and clinicopathological

features of chronic periodontitis

Genotype PD (mm) p-value CAL (mm) p-value BOP (%) p-value

IL-10 rs1800896

AA 4.54 0.168 5.04 0.096 24.83 0.180
AG 4.92 0.164 4.55 0.400 39.45* 0.037
GG 4.00 5.00 16.00

TNFA rs1800629
AG 4.20 0.107 5.40 0.590 39.45 0.058

GG 4.72 5.25 24.10

* Significantly different from GG < 0.05, Kruskal-Wallis or Mann Whitney test)
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Figure 3.
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4 CONSIDERACOES FINAIS

A doenca periodontal € decorrente da infeccdo doslds de suporte dos dentes,
sendo caracterizada pela inflamacao e perda dessdses (ARMITAGE, 1999). Embora o
biofilme microbiano seja considerado a causa piardas DPs, é importante destacar o papel
do sistema imune no desenvolvimento da doenca.

A resposta imunologica desencadeada pelos perigoaidigenos, em conjunto com a
suscetibilidade do paciente, determinam o desfatdaloenca (KINANE et al, 2005;
OFFENBACHER et al, 2008). Neste contexto, a presenca de alteragéeséticas, que
determinam a expressao dos genes do sistema ipnohejnterferir na patogénese da DP.

De acordo com Loos, John e Laine (2005) variosdestiuentaram determinar quais
genes envolvidos na resposta imune seriam candidatofatores de risco para o
desenvolvimento da DP. No presente trabalho, eanips a presenca e a influéncia de
polimorfismos genéticos das citocinas pro-inflamagIL-17A, IL-17F e TNFa e também
da citocina anti-inflamatoria IL-10 na DP.

A presenca do alelo A dé-17A foi relacionada a uma maior susceptibilidade para
periodontite crénica em nosso estudo. Esses aclestids de acordo com estudos de outros
grupos que demonstraram uma associacao entre pfidimos delL-17A e outras desordens
inflamatodrias como artrite reumatdide (NORDANMNGal, 2009), doenca de Behcet (Klét
al., 2012), colite ulcerativa (ARISAWAet al., 2008), cancer gastrico (Wet al, 2010) e
cancer de mama (WANGt al, 2012). Ao contrario, o estudo de Saraetaal, (2012)
encontrou o alelo A como fator protetor para doepeaodontal. Essa diferenca nos
resultados pode ser atribuida a metodologia diferéa deteccédo do polimorfismo, tamanho
da amostra ou até mesmo ao nao pareamento entriesleecontroles.

Em nosso estudo, além do alelo A estar mais presest pacientes com periodontite,
este alelo demonstrou estar relacionado a uma mgeamidade da doenca, indicada pelos
parametros clinicos (profundidade de sondagem mraoer portadores do alelo A), maior
expressdo de mediadores inflamatorios no soroigogeperiodontais (IL-17A e CXCL8/IL-

8) e aumento do recrutamento de neutréfilos nagssieriodontais (indicada pela maior
atividade de MPO). Apesar de ndo podermos comproganecanismos exatos para esses
achados, nossos dados estdo de acordo com a kipttasma lesdo tecidual mediada por
neutréfilos, associada aos maiores niveis de llddrante o curso da DP. Essa citocina,
presente em maiores quantidades, pode atrair fitlagrpara os sitios inflamados (OUYANG

et al, 2008), além de ter a capacidade de aumentavidaale das enzimas neutrofilicas,
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como a protease neutrofilica e a MPO (¥al, 2007). Além dessa fungdo sobre neutrofilos,
IL-17A pode também induzir a diferenciacdo de adtetos pela sua influéncia sobre fatores
como RANKL e IL-1 (SATCet al, 2006). Tomados em conjunto, esses dados apajuara
polimorfismo delL-17A, especialmente o alelo A, parece estar associanouwmna maior
expressdo de IL-17A, recrutamento de neutréfilagawamento do padrao inflamatério,
levando as piores condi¢@es clinicas observadas.

Em relacdo a citocina IL-10, existem na literaturaitos estudos conflitantes
envolvendo polimorfismos dos genes desta citocirea 2P (BERGLUNDHet al, 2002;
MOREIRA et al, 2009; COSTAet al, 2010; ZHONGet al, 2012). No presente estudo,
encontramos que 0s pacientes com periodontite cafepresentaram maior frequéncia do
genotipo AA do polimorfismd087da IL-10, em desacordo com estudos de Berglendih,
(2002) e Atanasovska-Stojanovaiaal.,(2012), que mostraram uma associacao da DP com o
gendtipo GG. Esses resultados conflitantes podenatsbuidos a varios fatores, como as
diferencas na definicdo da DP, a heterogeneidadeopalacdo, além de outros fatores de
risco que podem estar sobrepostos. E interessatde gue, na comparac¢éo da producéo de
IL-10 entre os genotipos, os pacientes com DP étgenGG tiveram maior producédo de IL-
10. De fato, na literatura encontramos que o dkekstd associado a uma maior expresséao de
IL-10, enquanto o alelo A demonstra menor expredsdh-10 (TURNERet al.,2004).

Em relacdo ao polimorfismo dENFA ndo encontramos nenhuma associagdo com a
periodontite crbnica em nosso estudo, corroborav&l@chados de varios outros autores
(CRAANDIJK et al, 2002; FASSMANN et al., 2003; FOLWACZNY et al., 2004,
SAKELLARI et al, 2006; MENEZES & COLOMBO, 2007; MOREIRAt al, 2009;
COSTAEet al, 2010).

Do mesmo modo, o polimorfismo de-17F ndo foi relacionado com a doenca
periodontal em nosso estudo, apesar de algumadneiad que apontam a associacao entre o
polimorfismo da IL-17F em outras doencas inflamagr como a colite ulcerativa
(ARISAWA et al, 2008). Um estudo recente também ndo demonstrieued¢as entre
pacientes com e sem doenca periodontal refereex@rassao dos gens17F (SARAIVA
et al, 2012).

Em vista desses dados, é possivel afirmar que el piyg mediadores inflamatdrios
presentes na periodontite precisa ser interpretiddro da complexidade da doencga. O
entendimento dos mecanismos envolvidos na patog&@eBbP deve considerar uma série de
fatores que se interligam. Dessa forma o estuddupbmle algumas citocinas pode nao

representar o quadro completo do dinamismo quer@cws tecidos periodontais frente a
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agressao bacteriana. Entretanto, o estudo dosvpizsshecanismos genéticos que podem
influenciar no equilibrio saldeersusdoenca periodontal € importante para se desenvolve
um maior dominio do complexo desenvolvimento daokens periodontais e esclarecer os
motivos de nem todos os individuos serem afetagoalmente. Sendo assim, apesar de
alguns dados conflitantes, as citocinas estudadasmstram papéis importantes dentro da
patogénese da DP e a identificacdo de polimorfisgemeticos que podem afetar os niveis
dessas citocinas nos tecidos periodontais é de supuatancia. Este tipo de estudo permitira
a identificacdo de grupos de risco ou susceptdmikdbaseados nas caracteristicas genéticas.
J& existe, por exemplo, um kit disponivel pareetest susceptibilidade genética para doenca
periodontal, baseado na identificacdo de polimmdis especificos da citocina IL-1a e IL-1b.
Assim, apoés a definicdo de grupos de susceptidéidpodem ser programadas medidas de
prevencdo ou intervencdes terapéuticas precoces ald se evitarem as consequéncias

desfavoraveis da doenca.



56

5 CONCLUSOES

Com base nos dados obtidos, € possivel concluir que

- Ha associagao entre os polimorfismos dos gin@gAelL-10 e a periodontite cronica;

- Ndo ha associacdo entre os polimorfismos dossging7F e TNFA e a periodontite
cronica;

- A presenca do alelo A polimérfico de-17A esta associado a piores escores clinicos e
inflamatorios periodontais, maiores niveis de IIA¥/CXCL8/IL-8;

- O gendtipo AG delL-10 esta relacionado a um pior escore clinico e irdkémo
periodontal. Em contrapartida, o genétipo GG amtaseelacdo com niveis aumentados de

IL-10 e menor expressao de CXCL10.
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