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RESUMO

Objetivos: Considerando as evidéncias de que o diabetes erieadpntite apresentam uma
relacdo de influéncia mutua, os objetivos dessmlih@, composto por quatro estudos cientificos,
foram: Estudo 1- Avaliar os niveis do ligante do receptor do ativado fator nuclear kappa-3
(RANKL) e osteoprotegerina (OPG) no fluido gengiyBlG) de individuos com periodontite
cronica (PC) portadores de diabetes tipo 2 bemraanibs ou com controle glicEmico
insatisfatério, antes,3 e 6 meses apods terapiadmarial basicaEstudo 2 - Avaliar os niveis do
fator de necrose tumoral (TNE)-nterferon (INF)y, interleucina (IL)-4, IL-17 e IL-23 no FG do
mesmo perfil de individuos dBstudo 1, antes, 3 e 6 meses apos terapia periodontalahasic
Estudo 3 - Avaliar, em 12 meses, os efeitos da raspagem anaisto radicular (RAR) de boca-
toda em curto prazo (FMSRP), comparativamente a B&Rjuadrante, nos parametros clinicos
e niveis de biomarcadores em diabéticos tipo 2 B@nEstudo 4 - Avaliar, em 12 meses, 0S
efeitos clinicos e glicémicos da desinfeccdo deattoda (FMD) em diabéticos tipo 2 com PC.
Material e Métodos: 18 diabéticos com hemoglobina glicada (HbA2&% e 20 com HbAlc >
8% foram tratados noBstudos 1 e 2. Em ambos estudos, os niveis dos biomarcadorasfor
analisados por ELISA, antes e em 3 e 6 meses mEdeNoEstudo 3, 17 individuos receberam
FMSRP e 17 individuos a RAR por quadrante. Os sitlei7 biomarcadores (método ELISA) e
os parametros clinicos foram avaliados antes, eBne312 meses poés-terapid Estudo 4, os
pacientes receberam o protocolo de FMD (n=19) ol5RFM e placebo (n =19). Parametros
clinicos e os niveis de HbAlc foram avaliados antes 3, 6 e 12 meses pos-terapias.
Resultados No Estudo 1, diabéticos com controle glicémico insatisfatoresentaram niveis
mais elevados de RANKL e RANKL/OPG em 3 e 6 mesmstprapia (p<0,05). NBstudo 2, os
niveis de IL-17 estavam aumentados nos individwos controle insatisfatério e os niveis de
INF-y aumentados nos que apresentavam controle satisfat todos os tempos (p<0,05). No
Estudo 3, todos os parametros clinicos melhoraram apos atalasas (p<0,05), sem diferencas
entre os grupos terapéuticos (p>0,05). Em geral, hduve diferencas consideraveis para os
niveis locais de biomarcadores entre os gruposratamentos (p>0,05No Estudo 4, os
parametros clinicos melhoraram pés-terapias (p$0edb todos os tempos, sem diferencas entre
0s grupos (p>0,05). Ndo foram observadas mudarngasicativas nos niveis de HbAlc apos
ambos tratamentos (p>0,08)onclusdes De acordo com &studo 1, os niveis de RANKL/OPG
em sitios com periodontite tratados e ndo-tratgdalem ser negativamente influenciados pelo
controle glicémico insatisfatério. (Estudo 2 indicou uma predominéncia de citocinas
préinflamatodrias Thl ou Th17 nos sitios com PCatedo com o controle glicémico. Extudo 3
demonstrou que FMSRP e RAR por quadrante ndo rdiferem beneficios clinicos e modulagéo
de biomarcadores em 12 meses. De acordo c&studo 4, FMSRP mais placebo e FMD néo
diferiram em relag&o aos parametros clinicos €glicos no tratamento de diabéticos tipo 2.

Palavras-chave: diabetes melito, periodontite crénica, citocinasigarite RANK,

osteoprotegerina, tratamento periodontal.



ABSTRACT

Aims: Considering the evidence that diabetes mellitud @eriodontitis have a mutual
relationship, the aim of this work, composed byrfagientific studies, were:Sudy 1: To
evaluate the levels of the receptor activator ofdBFligand (RANKL) and osteoprotegerin
(OPG) in gingival crevicular fluid (GCF) from powgtl and well-controlled type 2 diabetic
subjects with chronic periodontitis (CP) at baseli®@ and 6 months after basic periodontal
therapy;Sudy 2: To evaluate the levels of tumor necrosis factor EJ, interferon (IFN)y,
interleukin (IL)-4, IL-17 and IL-23 in the GCF ohe same patient profile from ti&udy 1, at
baseline, 3 and 6 months after basic periodone&bgy ;Sudy 3: To evaluate the effects of full-
mouth (FM) scaling and root planing (SRP), compatedthe quadrant SRP, on clinical
parameters and biomarker levels in type 2 dialvatic CP up to 12 month&udy 4: To evaluate
the clinical and glycemic effects of the full-moudisinfection (FMD) protocol in type 2 diabetic
with CP up to 12 month#/aterial and methods: 18 type 2 diabetic subjects presenting glycated
hemoglobin (HbAlck 8% and 20 presenting HbAlc > 8% were treateder$tidies 1 and2. In
both studies, the biomarker levels were analyzedEbh5A at baseline, 3 and 6 months post-
therapy. In th&dudy 3, 17 subjects received FMSRP and 17 subjects red¢ejuadrant SRP. The
levels of 7 biomarkers (ELISA method) and clinipaframeters were evaluated before and at 3, 6
and 12 months post-therapida. the Sudy 4, the patients received FMD protocol (n=19) or
FMSRP plus placebo (=19). Clinical parameters abdt levels were evaluated before and at
3, 6 and 12 months post-therapiBesults In the Study 1, poorly-controlled diabetics presented
higher levels of RANKL and RANKL/OPG at 3 and 6 nimos post-therapy (p<0.05). In the
Sudy 2, the levels of IL-17 were higher in the poorly-cafied (p<0.05), whereas the levels of
IFN-y were increased in better-controlled subjects laexgberimental groups (p<0.05). In the
Sudy 3, clinical parameters improved after both therapp(05), without differences between
treatment groups at any time-points (p>0.05). Quetfeere were no considerable differences in
the local levels of the biomarkers studied betweeeatment groups (p>0.09) the Sudy 4, all
clinical parameters improved after therapies (pS)).@ithout differences between groups at any
time-point (p>0.05). There were no significant opes in the HbAlc levels for both treatments
(p>0.05).Conclusions: According to theSudy 1, RANKL/OPG levels in untreated and treated
periodontitis sites may be negatively influenced dypoor glycemic control. Th&udy 2
indicated a predominance of pro-inflammatory ThdTb17-cytokines in sites of CP, according
to the glycemic control. Th&udy 3 demonstrated that FMSRP and quadrant SRP did ffet di
in relation to clinical benefits and biomarker mtadion up to 12 months. According to tBeidy

4, FMSRP plus placebo and FMD did not differ in tiela to clinical and glycemic parameters in
the treatment of type 2 diabetics.

Key Words: diabetes mellitus, chronic periodontitis, cytokinBANK ligand, osteoprotegerin,

periodontal treatment.



LISTA DE ABREVIATURAS

DM Diabetes Melito

OMS Organizacdo Mundial da Saude

HbAlc Hemoglobina glicada

PS Profundidade de sondagem

SS Sangramento a sondagem

TNF Fator de necrose tumoral

PGE Prostaglandina

IL Interleucina

INF Interferon

Th Célula T auxiliar

T-reg Células T regulatoria

OPG Osteoprotegerina

RANKL Ligante do receptor do ativador do fator nuclegrpeal
RANK Receptor do ativador do fator nuclear kappa-f3
PCR Reacgéo em cadeia da polimerase

ELISA Enzyme-linked immunosor bent assay -Ensaio
RAR Raspagem e alisamento radicular

™ Terapia minima

TF Terapia frequente
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1. INTRODUCAO

1.1 Diabetes melito

Nos ultimos anos, o diabetes mel{fdM) tem emergido como uma doengca com altos
indices de incidéncia e prevaléncia no Brasil emamdo. O DM se caracteriza como um
grupo de desordens clinicas e genéticas heteragéradatando o metabolismo de
carboidratos, lipidios e proteinas, que resulta leperglicemia crénica (Organizacao
Mundial da Saude-OMS, 1999; American Diabetes Astion-ADA, 2012). A
hiperglicemia, por sua vez, é gerada pela resistgresiférica a agdo da insulina no tecido
muscular, adiposo e no figado e, a deficiénciarddygédo deste hormonio pelas células 3
pancreaticas, podendo ocorrer ainda a combinagambes os fatores (Cnop et al., 2005).
A expressdo do gene da insulina é restrita asastRilpancreaticas, o que confere a esse
tipo celular o controle total sobre o Unico hornodhipoglicemiante existente (Orci, 1985).
Dentre as consequéncias causadas pelo DM em laago pstdo danos, disfungdes e/ou
falhas de varios 6rgdos que podem levar ao desemasito de complicacdes cronicas
como retinopatia, neuropatia, nefropatia, microapgiia e algumas manifestaces bucais,
dentre as quais se destaca a periodontite (Me@leympo, 2007).

A classificacéo etioldégica do DM inclui o DM tipq DM tipo 2 e o DM gestacional. Os
diabetes tipos 1 e 2 eram denominados anteriorncemte@ DM insulino-dependente e DM
nao insulino-dependente, respectivamente. Estaifitagdo foi revista pois, em grande
parte dos casos, era complexo diferenciar os pasieportadores de DM insulino-
dependente dos pacientes com DM nao insulino-demadjue acabavam necessitando de
tratamento com insulina para controle da hiperglieeem algum estagio da doenca. A
classificacdo atual, que se baseia na etiologiana®s do tipo de tratamento, enfatiza a
histéria e as caracteristicas dos pacientes paeanear a etiologia e o tipo provavel de
DM (Cnop et al., 2005; ADA, 2012).

O DM tipo 1 é decorrente de um processo auto-ingues gera destruicdo das células 3
pancredticas, pela inducéo da apoptose celulaingente causando deficiéncia absoluta de
insulina. Este processo, mediado pelo sistema ifagom, ocasiona um quadro

permanente de hiperglicemia caracteristico da pgito(Report of the..., 1997). O DM tipo
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1 constitui uma pequena porcentagem dos casos deeBdlianto o tipo 2 € responsavel
pela maioria dos casos. Geralmente acomete criamcadolescentes, embora alguns
estudos relatem que 15 a 30% dos casos ocorramdividuos com mais de 30 anos de
idade (Laakso; Pyorala, 1985).

No desenvolvimento do DM tipo 2, ocorre a incapadal das células 3 pancreaticas em
responder a crescente demanda periférica de iasutibservada durante a evolucdo
progressiva da insulino-resisténcia em individudslérantes a glicose (Orci, 1985). A
patogénese do DM tipo 2 € mais variavel do que @ipiol, compreendendo diferentes
graus de falhas das células 3 pancreéticas, @latixarios graus de resisténcia a insulina.
Com a progressao dessa condicdo, a producao denangieralmente diminui e os
pacientes tém uma deficiéncia de insulina relathgsociada a resisténcia insulinica
periférica (Rhodes, 2005). Este é o tipo mais cormdenDM, geralmente acomete
individuos mais velhos e pode ser regulado pelaiffnaddo da dieta e utilizagdo de
hipoglicemiantes orais, e em alguns casos, a agéia de insulina pode ser necesséria
(Garcia et al., 2001). O diagnostico do DM é fregamente descoberto em decorréncia de
resultados anormais de exames de sangue ou dereaiiEados em avaliacéo laboratorial,
e em alguns casos quando ja ha a manifestacaguleakomplicacdo relacionada ao DM.
Sendo assim, muitos individuos podem nao ser d&igados por muitos anos porque a
hiperglicemia aparece gradualmente e, geralmente detectada apos a manifestacédo de

algum sintoma associado a doenca (Defronzo; Famaig891).

No ano de 2000, a Organizacdo Mundial da Saude (Odtmava em 177 milhdes o
namero de portadores de DM em todo o mundo. Em ,282previsdo é de que essa
populacéo atinja quase o dobro: 350 milhdes deét@is. O aumento da expectativa de
vida da populagéo, a urbanizagéo crescente e @adiagestilos de vida pouco saudaveis
como sedentarismo, dieta inadequada e obesidadeps&randes responsaveis pelo
aumento da incidéncia e prevaléncia do DM. No Bragproximadamente 6.2 milhdes de
pessoas acima de 18 anos tinham diabetes no a2@08¢ de acordo com a Vigilancia de
Fatores de Risco e Protecdo para Doencas Cromcdsiquérito Telefonico (Vigitel) do
Ministério da Saude. Rezende et al. (2010), emstode transversal hipotético, estimaram

gue existem cerca de 6.48 milhdes de brasileiros DM tipo 2. Mendes et al. (2010)
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avaliaram em um estudo multicéntrico, 6671 brasgecom DM. Os autores observaram
que 979 (15%) eram portadores de DM tipo 1 e 588%) de DM tipo 2, sendo que, a
prevaléncia de individuos com controle glicémicadequado [hemoglobina glicada
(HbAlc)>7] foi de 90% em brasileiros com DM tipo 1 e 73% lemasileiros com DM tipo
2. Cheung et al. (2009) analisaram a prevalénciaMesm 17.306 americanos entre 1999
e 2006. Os autores concluiram que a prevaléncieMeaumentou em 6,5% de 1999 a
2002 e em 7,8% de 2003 a 2006.

1.2 Influéncia do DM na periodontite

Periodontite é uma doenca infecciosa-inflamaténduzida por biofilme bacteriano
especifico, que leva a inflamacdo gengival, deginiidos tecidos periodontais e perda
Ossea alveolar (Socransky; Haffajje, 1992; Kinaderk Bartold, 2007). A respeito da
etiologia, ja esta bem estabelecido que o biofikaeteriano patogénico é o fator etiolégico
das periodontites. Entretanto, alguns fatores mistés e habitos (ex.: tabagismo, DM,
estresse, osteoporose, obesidade, etc) podem mexema influéncia negativa no
estabelecimento, progressdo e gravidade das petita$ por meio de mecanismos
imunoinflamatorios ainda ndo totalmente elucida@dsrcado et al., 2003; Choi et al.,
2011). Varias evidéncias cientificas demonstraram @ DM é um fator de risco para as
doencas periodontaisinfluenciando negativamente o desenvolvimento dassnmas
(Emrich et al., 1991, &e, 1993; Grossi et al., 1994; Firatli et al., 199)r outro lado, as
periodontites parecem também contribuir para acudade do controle glicémico em
individuos diabéticos (Janket et al., 2005; Datrél.¢ 2008; Simpson et al., 2010). Por esse
motivo, a relacdo entre o DM e a periodontite tedo €£studada em muitas populacoes
durante os ultimos anos (Emrich et al., 1991; Kataal., 2008; Awartani, 2009).

Por mais de duas décadas, estudos epidemiologitaferentes populagdes, tém avaliado
a relacéo entre o DM e a periodontite e corroboaaavidéncia de que a incidéncia e a
gravidade da perda de insercdo periodontal sdo aftass em diabéticos ¢e, 1993). Por
apresentarem altos indices de prevaléncia e indmé@e DM tipo 2, comunidades de
indios Pima no México e nos Estados Unidos, salieaes desde a década de 70. Em um
dos primeiros estudos sobre a relacdo periodonb&e Emrich et al. (1991) avaliaram

1342 indios Pima de uma comunidade no Arizona ershgeam que os indios diabéticos
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apresentavam maior prevaléncia e gravidade de dgegrgodontal comparado aos indios
ndo-diabéticos. Em 1998, Taylor et al. observargmmogressao da doenca periodontal em
individuos diabéticos comparado a individuos nadélicos, por um periodo de 2 anos.
Apos realizar ajustes para fatores de confundimerst@utores verificaram que a presenca
de DM estava positivamente correlacionada com bgtiidade de reabsorcéo 6ssea e que
a progressdo da periodontite foi 4.23 vezes maisrimdividuos diabéticos. Novak et al.
(2008) avaliaram o impacto do DM na extenséo eidgeale da periodontite em individuos
hispano-americanos portadores de DM tipo 2. Osresitobservaram que os individuos
com DM apresentavam maior gravidade e extensdoegdt&uidzdo periodontal que os
individuos ndo-diabéticos, e que o DM também estmssociado a maior formacdo de
calculo e perda dentaria. Kaur et al. (2009) ingasam a associacdo entre a doenca
periodontal e o DM em 4288 individuos pomeranosg-didabéticos e diabéticos tipo 1 e
tipo 2. Os autores concluiram que havia uma asgxiantre a periodontite e a perda
dentéria e o DM tipo 1 e tipo 2. Preshaw et al1@Qeportaram que individuos do Sri-
Lanka com DM tipo 2 apresentavam um numero dessflignificativamente maior com
profundidade de sondagem (PS)4 ou 5 mm, recessdo gengival e sangramento a
sondagem (SS). Susanto et al. (2011) avaliaransaciagao entre a periodontite e o DM
tipo 2 em uma populacdo da Indonésia, que ndo tsd@ estudada até o momento do
estudo. Em concordancia com os estudos acima tescds autores notaram que a
prevaléncia e a gravidade da periodontite foramifstgtivamente maiores em individuos
diabéticos tipo 2 comparado aos individuos ndodtfietis. Lakschevitz et al. (2011), em
uma revisdo de literatura, analisaram a relacae enODM e a periodontite. Os autores
concluiram que diabéticos tipo 2 apresentavam uwnoriaumentado para doencas
periodontais, e que pacientes com pobre contraéérgico tinham risco aumentado para
periodontite avancada. Botero et al. (2012) reaimaum estudo com 65 diabéticos e 81
ndo-diabéticos com o objetivo de avaliar a relag#ce os niveis de glicose sanguinea e os
parametros clinicos da doenca periodontal. Apéksenéomparativa, foi observado que os
ndo-diabéticos apresentavam maior nimero de denptesos diabéticos. Além disso,
diabéticos com periodontite tinham maior perda rigercdo periodontal comparado aos
ndo-diabéticos. Os autores concluiram ainda querdaple insercéo clinica periodontal foi

aumentada devido a hiperglicemia em individuos atiabs. Awuti et al. (2012)
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demonstraram em uma populacdo de 962 chineses,agpesvaléncia do DM foi

significativamente maior em individuos com periditen(71,3%) quando comparado a
individuos sem periodontite (22,4%). Han et al1@0em um estudo tranversal, utilizaram
a sonda da OMS (CPI — indice periodontal comumijgsara classificar 4.118 individuos
coreanos como apresentando ou ndo periodontitem Alésso, os individuos foram

guestionados a respeito do uso de cigarro e damrasie DM. Apés ajustes para fatores
de confundimento, os autores investigaram se aroiga 0 DM estavam associados a
periodontite. Os autores verificaram que as prexes totais de periodontite, tabagismo e
auto-relato de DM em adultos coreanos foram 102880% e 4,5%, respectivamente. Ao
contrério dos estudos anteriores, surpreendentementassociacdo entre o DM e a
periodontite ndo foi significativa e também n&o Veunteracdes sinérgicas entre o
tabagismo e o DM na periodontite. Os resultadosersagn que apenas O cigarro

apresentou um impacto significativo sobre a sa@diegontal de adultos coreanos.
1.3 Influéncia do controle glicémico na periodontg

Um dos fatores mais relevantes no estudo da relaqgiiie o DM e a periodontite consiste
no controle glicémico. Muitos estudos tém sugeqde a qualidade do controle glicEmico
€ um importante fator de risco para a gravidadepeaodontite, demonstrando que
pacientes com controle inadequado apresentavancageniodontal mais avancada do que
pacientes com bom controle (Tervonen; Knnuttile8&Seppala; Ainamo, 1994; Lim et
al., 2007; Awartani, 2009; Nesse et al., 2009; Céteal., 2010). Estes achados se tornam
mais importantes quando se leva em considerac&oode que a associagdo entre a
condicdo periodontal e glicémica pode ter influanoiitua. Tem sido sugerido que o DM
predispbe a doenca periodontal enquanto a preskngeeriodontite pode intensificar a
hiperglicemia em individuos diabéticos (Taylor, @99anket et al., 2005) e aumentar os
niveis de HbAlc em individuos ndo-diabéticos (Haset al., 2009; Wolff et al., 2009).
Este assunto serd melhor abordado posteriormengilmitem “Terapia periodontal em

diabéticos e influéncia negativa da periodontiteoatrole glicémico”.

Bacic et al. (1988) analisaram a influéncia da cfimae controle do DM na periodontite,
em diabéticos tipo 1 e 2. O estudo ndo demonstifevedcas na gravidade da condicdo

periodontal em relacdo ao nivel de controle glicénda populacédo estudada. Tervonen e



15

Karjalainen (1997), avaliando diabéticos tipo 1,sefsaram que o nivel de saude
periodontal dos individuos com DM com bom ou modereontrole glicémico era similar

ao individuos nao-diabéticos. Além disso, os astanéo encontraram diferencas no
namero de bolsas periodontais# mm com SS entre individuos com controle glicémic
insatisfatério, moderado ou satisfatorio. Kardesteal. (2010) demonstraram que a PS,
nivel clinico de insercdo e SS foram semelhantesliab@ticos bem-controlados (HbAlc

<7%) e ndo-controlados (HbA®7%) com periodontite crénica.

Por outro lado, a maioria dos estudos demonstrauaarelagcéo positiva entre a gravidade
da periodontite e o controle glicémico insatisfaorTervonen e Knuuttila (1986)
observaram que individuos com DM bem controladoesgntavam uma condi¢ao
periodontal mais satisfatéria quando comparadodaioiuos com DM nao-controlado.
Seppala e Ainamo (1994) avaliaram a condicdo peniadl de diabéticos tipo 1 em
periodos de acompanhamento de 1 e 2 anos. Os sawvtiicaram que diabéticos nao-
controlados apresentavam maiores niveis de pesksa @dveolar quando comparado aos
individuos controlados em 2 anos de acompanhaméito.et al. (2007) avaliaram a
correlacédo entre os niveis de HbAlc e os paramgtnedontais em diabéticos tipo 1 e
tipo 2. Os resultados demonstraram que as poraargate sitios com SS e sitios comPPS
5 mm estavam positivamente correlacionadas a umnaterglicémico inadequado (HbAlc
>8%). Nesse et al. (2009) apds uma anadlise deithdig com DM tipo 2, estabeleceram
uma relacdo de dose-resposta entre a superficiedpetal inflamada e os niveis de
HbAlc. Chen et al. (2010) analisaram a média del®®oca-toda como uma possivel
variavel preditora para niveis elevados de HbAbcak realizados ajustes para fatores de
confundimento como tabagismo, idade, género e énde massa corporea. O estudo
demonstrou que os individuos com maior média deaftBsentavam maiores niveis de
HbAlc, confirmando segundo os autores a hipétesialinio estudo. Bandyopadhyay et al.
(2010) utilizaram um modelo de regressédo logisfiaga avaliar a associacdo entre o
controle glicémico e a progressdo da periodontite wnma populacdo africana. Os
resultados demonstraram que sitios periodontais dibéticos nao-controlados
apresentavam maiores chances de progressao deadpengdo comparado aos individuos
bem-controlados. Recentemente, Morita et al. (2@%a)iaram a relacéo bidirecional entre

a condicdo periodontal e o controle glicémico. @as foi dividido em duas fases. A
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primeira fase incluiu 5856 diabéticos com taxasibd1lc> 6,5%, sem bolsas4 mm. O
objetivo desta fase foi avaliar, em 5 anos, o ride@parecimento de bolsag mm nestes
individuos. Foi observado que o risco para o desleimento de bolsas periodontais nos
diabéticos com HbAle 6.5 foi 1.17 vezes maior. A segunda fase incldig56individuos
com HbAlc <6,5% e objetivou avaliar a possivel a@o da HbAlc, em 5 anos, em
relacdo ao estado periodontal inicial. O riscotnadapara o aparecimento de taxas de
HbAlc> 6,5% em individuos com bolsas entre 4-5 mmGmm foi de 2,47 e 3,45 vezes
maior, respectivamente. Assim, os autores conclu@ae o risco para presenca de doenca
periodontal estava associado aos niveis de HbAldseo para elevacédo da HbAlc estava
associado a presenca de bolsdsmm.

1.4 Papel das citocinas e fatores relacionados aemxlastogénse na periodontite e na
periodontite associada ao DM

Embora ja esteja bem estabelecido que a presengaatdgenos é essencial para o
desenvolvimento da doenca periodontal, estudos démonstrado que a resposta do
hospedeiro desempenha um papel critico no curda desnca (Graves, 2008). A resposta
do hospedeiro a patdégenos e a seus produtos ngad@emiodontal, é mediada pela
liberacdo de uma série de biomarcadores inflantsdgue podem afetar profundamente a
natureza protetora ou destrutiva deste hosped&iam Dyke; Serhan, 2003; Tatakis;
Kumar, 2005). Dentre os varios mediadores inflan@géenvolvidos neste processo, as
primeiras citocinas liberadas sédo da imunidadeainaimo, por exemplo, o fator de necrose
tumoral (TNF)a. Dentre muitas funcdes bioldgicas, o ThRpresenta participacdo no
processo de migracéo celular, induzindo o aumeategulacdo das moléculas de adeséo e
a producédo de quimiocinas, as quais estdo envslvidanigracdo de células para os sitios
infectados (Garlet et al., 2010). Além disso, o TiN&presenta capacidade para aumentar a
producéo de outras citocinas proinflamatorias danidade inata como a interleucina (IL)-

B (Dinarello, 1996; Wajant et al., 1998; Garlet let2007; Graves, 2008). Assim, em geral,
as principais atividades biologicas destas citaciha resposta imune inata sdo de caréater
préinflamatorio, incluindo o estimulo para a pro@lucde moléculas de adeséo,
metaloproteinases, fatores relacionados a ostéogaese e outros mediadores
préinflamatorios (Dinarello, 2009; Apostolaki et,a?010; Gabay et al., 2010). Alguns
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estudos avaliaram os niveis séricos de TiNgm individuos diabéticos com periodontite
(lwamoto et al., 2001; Chen et al., 2010), enquanttos trabalhos focaram nos niveis
locais deste mediador na periodontite associadDMo Salvi et al. (1998) analisaram o
fluido gengival de diabéticos e ndo-diabéticos awanca periodontal para a presenca de
TNF-0, prostaglandina (PGE)-2 e IL-18. Os resultados ahestnaram niveis
significativamente maiores de todas as citocinafiuado gengival dos diabéticos quando
comparado aos ndo-diabéticos. Duarte et al. (280dlsaram a expressao de ThWE-IL-

18 em individuos diabéticos com periodontite, nadéiiwos com periodontite e
periodontalmente e sistemicamente saudaveis. fess@o de IL{1 foi significativamente
maior nos diabéticos quando comparado aos perialtlogiite e sistemicamente saudaveis,
engquanto ndo houve diferencas entre os gruposaparpressado de TNk-Venza et al.
(2010) demonstraram uma alta expressédo de d Bf: sitios com periodontite crénica de
diabéticos tipo 2 descompensados. Aspriello €28lL0) compararam os niveis de ThE-
IL-1p no fluido gengival de individuos com DM tipo lipat 2, na tentativa de identificar
se havia diferengcas no perfil destas citocinas difesentes tipos de DM. Os resultados
demonstraram que diabéticos tipo 1 apresentavaeisniais elevados de TNFe IL-18 e
gue existia uma correlacdo negativa entre os nédesses marcadores e a dura¢cdo do DM
tipo 1. Ribeiro et al. (2011) compararam os nivaés TNFe, IL-4, IL-23, IL-17 e
interferon (INF)y no fluido gengival de individuos sistemicamentedsaeis comparado a
diabéticos, ambos com periodontite crbénica. Os ltados demonstraram niveis
aumentados das citocinas proinflamatérias no flgieogival de individuos com DM com

periodontite crénica em relacdo aos nao-diabéticos.

Apoés ocorrer a estimulacdo por um antigeno, cell#g8D4, que tem papel fundamental
na resposta imune mediada por células, podem seeddiar em células efetoras T
auxiliares (Th). As populacdes de células Th seldim em sub-populacdes de Thl, Th2 e
Th17 de acordo com os perfis de producédo de cesdajue as mesmas apresentam (Tesmer
et al., 2008; Zhu et al., 2010). Em geral, as e8lul'hl estdo predominantemente
relacionadas as respostas celulares e proinflamsténquanto que células Th2 estédo
associadas com a resposta imune humoral e apres@ntgpriedades anti-inflamatérias
(Jankovic et al., 2001; Garlet, 2010). Estudos esabiperfil Th1/Th2 na patogénese das

doencas periodontais observaram que citocinas @hhel?2 e o INFy estdo associadas
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principalmente a resposta Thl e, dessa forma, eendypara uma resposta imune mediada
por células. Em contraste, a IL-4, IL-5, IL-10 e1B estdo envolvidas na resposta Th2 e
promovem a imunidade humoral pela producdo dedatde crescimento e diferenciacéao
para linfocitos B (Gemmell; Seymour, 2004). Até regente momento, poucos estudos
avaliaram as citocinas das respostas Thl e Th2iamétdtos com periodontite. Uma vez
gue o INFy e a IL-4 s&o as principais citocinas das respodtdse Th2, respectivamente,
as funcdes bioldgicas e o papel nas periodontdsesesmas serdo descritos nos préximos

paragrafos.

Entre as citocinas Thl, o INfFapresenta como principal funcéo a ativacédo de ¢feegus,
tanto nas respostas imune inata como na mediadacgolas. O mesmo estimula a
producédo de uma série de mediadores proinflamatawno a IL-12 e o TNB- NUmeros
elevados de células produtoras de NNfes tecidos periodontais e niveis elevados de INF-
y no fluido gengival tém sido associados com pragiesia periodontite cronica (Ukai et
al., 2001; Dutzan et al., 2009a). Goérska et al.080Oavaliaram a relacdo entre os
parametros clinicos periodontais e as concentragdéscido gengival das citocinas INF-
IL-4, IL-10, IL-1B, TNF-n e IL-2, em individuos com periodontite cronica regaeda
comparado a individuos periodontalmente saudawaisconcentracdes de INFE-IL1-,
TNF-0 e IL-2 estavam significativamente maiores nas amaee tecido gengival dos
individuos com periodontite avancada. Honda et(2006) compararam o perfil de
expressao génica dos mediadores proinflamatoribsyJNL-1p, TNF-o e IL-2 por meio da
reacdo em cadeia da polimerase (PCR) na gengivitea geriodontite. Os autores
verificaram que houve uma tendéncia para niveiseatados de INF-e IL-13 na
periodontite, enquanto que para o Tdlle-para a IL-2 ndo houve diferencas estatisticas.
Dutzan et al. (2009a) analisaram os niveis de {INffFrR amostras de fluido gengival de
individuos com periodontite crénica moderada e eada. Foram detectados maiores
guantidades totais e concentragbes de JNias lesdes periodontais ativas, quando

comparado as inativas.

A IL-4, por sua vez, foi primeiramente descrita conm fator de crescimento de células B
por ser um importante modulador da diferenciacdocélelas Th2, intermediando a

resposta humoral. Hart et al. em 1989, ja haviaserite a IL-4 como supressora de alguns
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parametros de ativacdo de mondcitos, e célulasdBm® tendo efeitos opostos ao INF-
A mesma € um potente inibidor de macrofagos e &to eanti-inflamatorio resulta em
parte, de sua eficiente inibicdo da producao deicids proinflamatdrias como TNE-IL-

1B, IL-6 e IL-8 (Te Velde et al., 1990). Estudos alveeam que a auséncia de IL-4 nos
tecidos periodontais estava associada a atividageogressdo de doencga, como, por
exemplo, a evolugdo da gengivite para a periodon{iBhapira et al., 1992; Tsai et al.,
2007). Pradeep et al. (2008) investigaram, em uopulpcdo Indiana, a relacdo entre
condi¢des clinicas periodontais e as concentragéeli -4 no fluido gengival de sitios
saudaveis, com gengivite e com periodontite croaitas e apos tratamento. Os resultados
demonstraram maiores niveis de IL-4 em individuiagdaveis, niveis intermediarios nos
tratados e com gengivite e 0s menores niveis rhgiduos com periodontite crénica. Os
autores sugeriram que a presenca dessa citociamaeassociada com a remissdo ou

melhora da periodontite.

Evidéncias cientificas tém proposto uma relacd@ardagonismo entre o INfF€ a IL-4.
Enquanto o INFt desempenha um papel proinflamatorio, a IL-4 teotapensar a funcéo
proinflamatodria do INF¢ por meio de uma acgéo anti-inflamatoria, sendo @eegjuilibrio
entre ambas citocinas pode ser capaz de regukspasta imunoinflamatéria nas doencas
periodontais (Hart et al., 1989). Ukai et al. (206hservaram que a proporcao IL-4/INF-
era menor em bolsas profundas do que em bolsasratadee rasas. Tsai et al. (2007)
avaliaram pelo ensaio imunoenzimatiéngyme-linked immunosorbent assdlLISA), a
presenca de IL-4 e IN¥no fluido gengival de individuos com periodontiténica antes e
apos terapia periodontal nao-cirargica. Os resaftadlemonstraram que a terapia
periodontal foi capaz de reduzir a quantidade deyid aumentar a concentracéo de IL-4,
sugerindo que uma baixa razdo IL-4/IMFpode apresentar um papel importante na
destruicdo dos tecidos periodontais. Shin et 811@R selecionaram individuos diabéticos
tipo 2 com periodontite, sistemicamente saudavers periodontite e sistemicamente e
periodontalmente saudaveis, objetivando quantificexpresséo de IL-4 e INFro tecido
gengival. Os autores concluiram que, independeaterdsenca do DM, houve uma
tendéncia para uma maior expressao deyMbs grupos que apresentavam periodontite, e

gue a maior expressao de IL-4 foi observada noogdag individuos sadios.
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Durante anos, a patogénese da periodontite foiritesmmo um possivel desequilibrio
entre os eixos Thl e Th2 (Gemmell; Seymour, 20B4centemente, este conceito foi
revisto devido a descoberta de uma nova populaga@eéldlas Th, antagdnicas as células T
regulatorias (T-reg), denominada Th17. As célulag7T se caracterizam especialmente
pela producédo da IL-17, a qual tem sido associatimeras condi¢cdes inflamatorias e
autoimunes (Dong, 2008; Sallusto; Lanzavecchia920®o ano de 2000, uma nova cadeia
de citocinas foi descoberta, a p19, (Oppmann g2@00). Foi observado que essa cadeia
forma heterodimero com a cadeia p40 da IL-12 edémiominada IL-23. Langrish et al.
(2005) demonstraram que a IL-23 expande e geradugdo das células T produtoras de
IL-17, que por ser uma citocina préinflamatéria goenpartilha as acées biologicas da IL-
1B e do TNFe (Xu; Cao, 2010), tem sido apontada como um mediadportante na
doenca periodontal. Ohyama et al. (2009) analis&amantificaram por meio do teste de
PCR em tempo real, os niveis das citocinas IL-R3l2, IL-17 e INFy em biopsias de
tecido gengival de individuos com periodontite atzérmoderada a avancada. Os resultados
demonstraram niveis mais elevados de IL-23, IL-12-E7 em lesdes periodontais quando
comparado aos tecidos sadios. Dutzan et al. (206®%Brvaram que havia uma expressao
exacerbada de IL-17 em lesBes periodontais ativasdp comparado as lesdes inativas
bem como uma correlacéo positiva entre a expredsdb-17 e o ligante do receptor do
ativador do fator nuclear kappa-3 (RANKL). Cardesal. (2009) investigaram por meio
de PCR, a presenca de células Th1l7 na doenca patéhdForam coletadas biopsias de
tecido gengival e de osso alveolar de individuosi&eeis e portadores de periodontite para
andlise dos niveis de RNAm de diversas citocinaduindo IL-17 e IL-23 no tecido
gengival e IL-17 e RANKL no osso alveolar. O estagononstrou altos niveis de IL-17 e
IL-23 nos tecidos doentes, e indicou a presengaehidas Th17 nos tecidos gengivais dos
individuos com periodontite. Foi possivel obsemiada que a IL-17 e o RANKL foram
expressos em niveis aumentados no 0sso alveoldéndiogluos doentes em comparagao

aos baixos niveis encontrados nos individuos saiglav

Em relacdo ao papel das citocinas Thl7 desempenbaddndividuos com DM e
periodontite, existem poucos relatos na literatira. 2011, um estudo do nosso grupo de
pesquisa se propOs a avaliar em individuos sistengate e periodontalmente saudaveis,

individuos sem nenhum fator de risco com periog®enfumantes com periodontite e
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diabéticos com periodontite os niveis de IL-17 empsias de tecido gengival. Foi
observado que os niveis de IL-17 estavam maiorggupm dos individuos diabéticos com
periodontite quando comparado aos demais grupoar{®et al., 2011). Mais tarde, outro
trabalho de nosso grupo de pesquisa avaliou ossrdeeRNAmM para diversos marcadores
inflamatérios, dentre eles a IL-17 e a IL-23, paiondo PCR quantitativo. Os seguintes
grupos de individuos foram avaliados: sistemicamentperiodontalmente saudaveis,
sistemicamente saudaveis com periodontite, diai®@tom bom controle e pobre controle
glicémico, ambos com periodontite. Foi observadaa usta frequéncia de IL-17 nas
amostras dos grupos com periodontite cronica, quamdmparado ao grupo
periodontalmente saudaveis (Duarte et al., 2012).

Em 1997, Simonet et al. isolaram uma glicoprotaiapaz de regular o remodelamento
0sseo, a osteoprotegerina (OPG). A OPG pertencagpar-familia do TNF e atua no
ambiente extracelular inibindo o processo de regBsodssea. Um ano mais tarde, Yasuda
et al. (1998) identificaram outros dois membrossdperfamilia do TNF, também muito
importantes no processo de reabsorgédo 0ssea,adl@tido fator nuclear kappa-3 (RANK)
e seu ligante, RANKL. Por meio da interacdo RANKNRAL ocorre a diferenciacdo e
atividade de osteoclastos. Por outro lado, a OPGagaz de bloquear a interacao
RANK/RANKL, por meio de sua ligacdo ao RANKL e, the$orma, inibir o processo de
reabsorcdo 0ssea (Troen, 2003). Estudos tém demdmsjue citocinas préinflamatorias
sao capazes de induzir a expressdo de RANKL, gerassim uma importante interacao
entre as células 6sseas e as células imunolo@ogse et al. (2005) demonstraram que o
TNF-a foi capaz de induzir a expressao de RANKL, enquasato et al. (2006)
observaram que a IL-17 induziu a expressao de RANKL

Niveis aumentados de RANKL e reduzidos de OPG t&m encontrados na doenca
periodontal (Vernal et al., 2004; Lu et al., 20Béstanci et al., 2007). Por esse motivo, foi
sugerido que essas moléculas poderiam ocupar ueh ipgportante na destruicdo do tecido
0sseo alveolar em casos de periodontites. Teng @080), utilizando um modelo animal,

sugeriram o envolvimento de RANKL e OPG na patogéraas doencas periodontais. Da
mesma forma, estudos em humanos demonstraramtqamas inflamatoérias, presentes no

fluido gengival de pacientes com periodontite, sapazes de modular a producdo de
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RANKL e, consequentemente, a reabsorcdo 6ssea erca@eriodontal. Vernal et al.
(2004) avaliaram os niveis de RANKL no fluido gmadjde individuos com periodontite
comparado a individuos periodontalmente sauda@sisutores observaram maiores niveis
de RANKL no fluido gengival de individuos com pelimtite, demonstrando haver uma
correlagéo positiva entre RANKL e a perda 6sseacddy na doenga periodontal. Mogi et
al. (2004) analisaram pelo teste ELISA a preseeddANKL e OPG no fluido gengival de
individuos periodontalmente saudaveis, com peritigoleve, moderada ou avangada. Os
resultados demonstraram altos niveis de RANKL &dsaniveis de OPG em individuos
com periodontite, que também apresentaram a maapopdo RANKL/OPG quando
comparado aos individuos saudaveis. Lu et al. (R0Bgtivaram quantificar a proporcao
RANKL/OPG no fluido e tecido gengival de individuosm periodontite, e avaliar uma
possivel correlacdo com a gravidade da doencaegdtados demonstraram niveis mais
elevados de RANKL e mais baixos de OPG no fluidoggeal de sitios doentes, sugerindo
uma influéncia negativa de RANKL na gravidade demja. A avaliagdo do tecido
gengival demonstrou células positivas para RANKdgn#icativamente distribuidas nos
tecidos com periodontite quando comparado as aasodé tecidos saudaveis. Em relacédo a
OPG, poucas células foram marcadas mesmo no teedm. Bostanci et al. (2007)
compararam por meio do teste ELISA, os niveis d&lRlAe OPG no fluido gengival de
individuos saudaveis, com gengivite, periodontitednica, periodontite agressiva
generalizada e periodontite crénica submetidos rapige com imunossupressores. Os
resultados demonstraram baixos niveis de RANKL eNRWOPG nos individuos
saudaveis e com gengivite e altos niveis nos iddos com os diferentes tipos de
periodontites. Os autores encontraram ainda umeelagéo positiva entre a proporgao
RANKL/OPG e a PS e o nivel de insergéo clinicailiskkis e Bostanci (2012), em uma
revisdo de literatura, concluiram que o aumentoaddo RANKL/OPG pode servir como
um biomarcador que denota a ocorréncia da perigdpntas ndo necessariamente prediz a

atividade de doenca.

Até o momento, poucos estudos focaram a influénoasistema RANKL/OPG em
individuos com periodontite e DM. Duarte et al.q2Ppdetectaram altos niveis de RNAm
para RANKL e baixos niveis para OPG em individuiabéticos tipo 1 com periodontite.

Recentemente, dois estudos do nosso centro deigesyaliaram no fluido e no tecido
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gengival, o papel desempenhado por RANKL e OPG #amedtes tipos de grupos de
individuos. Ribeiro et al. (2011) avaliaram os Evde RANKL e OPG no fluido gengival
de individuos sistemicamente saudaveis com pertiidaronica comparado a individuos
diabéticos tipo 2 com periodontite cronica. Os mgmbservaram niveis aumentados de
RANKL no fluido gengival de individuos com DM tigbcomparado aos individuos nao-
diabéticos com periodontite cronica. Duarte et(2012) avaliaram os niveis de RNAm
para RANKL e OPG, em amostras gengivais de indogdperiodontalmente e
sistemicamente saudaveis, sistemicamente sauddumigperiodontite crénica, diabéticos
com pobre e bom controle glicémico com periodomtifmica. Os resultados demonstraram
niveis significativamente altos de RANKL nos grupmmsn periodontite crénica, quando

comparado ao grupo sistemicamente e periodontadnsanidaveis.

1.5 Terapia periodontal em diabéticos e a influénai negativa da periodontite no

controle glicémico

Nas ultimas décadas, muitos estudos avaliaramicag@b da terapia periodontal basica
(raspagem e alisamento radicular [RAR] associadeoatrole do biofilme supragengival)
em individuos com periodontite, pertencentes ou ad&wupos de risco. Em relacdo aos
diabéticos, tem sido observado que a terapia pmntatibasica promove beneficios clinicos
muitas vezes semelhantes aos observados em inovidio-diabéticos (Grossi et al., 1997;
Simpson et al., 2010). Entretanto, os beneficiostrdtamento periodontal no controle
glicémico de diabéticos ainda ndo foram totalmestarecidos (Janket et al., 2005; Darré
et al., 2008; Teeuw et al., 2010). Dentro da lidegesquisa sobre o0s efeitos sistémicos da
periodontite, algumas investigacdes tém sugeridodiabéticos com infec¢do periodontal
apresentam maior dificuldade para controlar a gliaeem relacdo aos diabéticos sem
doenca periodontal (Choi et al., 2011). Diversosudss testaram essa hipotese
acompanhando os efeitos do tratamento periodomtiatesos niveis de HbAlc em
diabéticos (Rodrigues et al., 2003; Janket et2805; Promsudthi et al., 2005; Faria-
Almeida et al., 2006; Navarro-Sanchez et al., 2@atye et al., 2008; Santos et al., 2009).
Faria-Almeida et al. (2006) avaliaram os resultadodratamento periodontal basico, em
individuos nao-diabéticos comparado a diabéticpe &, em relagdo aos parametros

clinicos periodontais. Os autores observaram mathem todos os parametros clinicos, em
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3 e 6 meses, sem diferencas entre os grupos. Bern@uno uma melhora no nivel de
HbAlc, confirmando uma resposta metabdlica positeatratamento periodontal nos
individuos diabéticos. Similarmente, Navarro-Samclet al. (2007) compararam 0S
resultados clinicos do tratamento periodontal lbagm pacientes diabéticos e néo-
diabéticos, bem como seus efeitos nos niveis di3le- TNFa no fluido gengival. Os
resultados demonstraram melhora para todos os padarctlinicos em ambos os grupos
sem diferengas entre os grupos. O nivel de HbAduzia significativamente em 3 e 6
meses pos-terapia nos individuos diabéticos. Qxemitonstataram ainda que ambos os
grupos reduziram os niveis de IB-& TNFe poOs-terapia, sem diferencas entre 0s grupos.
O'Connell et al. (2008) compararam os resultadostrdtamento periodontal basico
somente a terapia basica associada a doxiciclindiabéticos tipo 2. Foi observado que
ambas as terapias reduziram significativamente3emeses, a PS e 0s niveis de alguns
marcadores inflamatoérios séricos, incluindo a Ie-@ IL-12. Koromantzos et al. (2011)
avaliaram o controle glicEmico de 60 individuosbéticos tipo 2 com periodontite
moderada-avancada que receberam terapia period@ritdh individuos receberam RAR
ndo-cirurgica, enquanto os demais ndo receberaanteato por 6 meses. Os resultados
demonstraram que todos os parametros clinicos maeHr significativamente nos
pacientes submetidos ao tratamento, o que conirfodiemente, segundo os autores, para
melhorar o controle glicémico nos individuos diatwé. Sun et al. (2011) avaliaram os
resultados da terapia periodontal nos niveis gic@ne na reducdo de marcadores
inflamatérios em individuos diabéticos tipo 2. QOstoaes concluiram que a terapia
periodontal foi capaz de reduzir os niveis de nmies inflamatérios bem como melhorar
o controle glicémico dos individuos, 3 meses péapia. Moeintaghavi et al. (2012)
examinaram os efeitos do tratamento periodontalciéiogico no controle glicémico de
individuos diabéticos tipo 2. Quarenta individuaabdticos com periodontite crbénica
foram divididos aleatoriamente em dois grupos: RAR auséncia de tratamento
periodontal. Os parametros clinicos periodontaigeighia em jejum e HbAlc foram
avaliados no inicio do estudo e em 3 meses pogiker®s autores concluiram que o
tratamento periodontal foi capaz de melhorar o roteit metabdlico dos individuos

diabéticos.
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Com o objetivo de elucidar os efeitos do tratamgr@onodontal no controle glicémico e
entender os efeitos da infeccdo periodontal naemlia, algumas meta-analises foram
realizadas na ultima década. Janket et al. (200&)jasam 10 estudos intervencionais e
encontraram, em meédia, uma diminui¢do de 0,38%decio de HbAlc considerando os
10 estudos, 0,66% considerando os estudos readizsdaliabéticos tipo 2 e 0,71% para 0s
gue incluiram antibioticos na terapia. Entretamtenhuma destas diminuicbes foram
estatisticamente significantes. Darré et al. (20@8ps uma ampla revisdo de literatura,
realizaram uma meta-analise em 9 estudos clinmasatados e randomizados. Os autores
sugeriram que o tratamento periodontal contribaia@ melhora do controle glicEmico em
diabéticos tipo 1 e 2. Teew et al. (2010), por gea, incluiram em sua meta-analise
apenas estudos realizados em diabéticos tipo Au@ses observaram que o tratamento
periodontal levou a uma melhora no controle glic@n8 meses pdés-terapias. Simpson et
al. (2010) sugeriram que existe uma moderada, nggsfisante, melhora no controle
glicémico ap0s o tratamento periodontal em indigguliabéticos tipo 2. Entretanto,
segundo os autores, estudos clinicos futuros bdimeddos ainda s&o necesséarios para
confirmar tal hipotese.

1.5.1 Tratamento periodontal de boca-toda em quetéodo associado ou ndo ao uso de

clorexidina

Estudos tém sugerido que sitios periodontais toatgabderiam ser re-infectados por
patdgenos de sitios ainda nao tratados quandadplie RAR por quadrante, realizada em
sessfes com intervalos de 1 a 3 semanas (Quiryraén ¥995; Apatzidou; Kinane, 20044a;

Zijnge et al., 2010). Esta re-infeccdo poderia mopor uma possivel translocagdo de
bactérias de um sitio para outro na cavidade dYaltentativa de impedir esta re-infeccao,
alguns trabalhos sugeriram a utilizacdo da RARa={toda em um curto periodo, isto &,
entre 24-48 horas. Apatzidou e Kinane (2004a) arain os possiveis beneficios clinicos
da RAR de boca-toda em curto periodo sobre a RARemxional por quadrante no

tratamento de individuos com periodontite cronkeai. observado que ambas as terapias
promoveram melhoras nos parametros clinicos, end 8neses pos-terapias. Entretanto, o
estudo ndo demonstrou diferencas entre os grupasne@mhum dos parametros clinicos

avaliados. Somente para os sitios mais profundésf® houve um significante maior
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ganho de insercéo relativo para o grupo da RARoda-tnda em curto periodo em 6 meses
pos-terapias. Subsequentemente, esse mesmo gruppestplisa investigou nestes
individuos os beneficios microbiolégicos e imuniddg de ambas terapias. Assim, o
estudo de Apatzidou e Kinane (2004b) avaliou, peionde PCR, a presenca de patégenos
periodontais Rorphyromonas gingivalis, Aggregatibacter actinoetgemcomitans,
Prevotella intermedia, Treponema denticola Tannerella forsythip no biofilme
subgengival dos sitios mais profundos de cada gutl{>7mm) apds ambas terapi@s
resultados demonstraram que as duas terapias hevaraeducdes significativas dos
patogenos avaliados e a RAR de boca-toda em cuamo mao demonstrou beneficios
adicionais sobre a RAR convencional. Em relacdwadiaagdo imunoldgica, Apatzidou e
Kinane (2004c) realizaram coleta sanguinea pardiagéia da atividade de anticorpos
(mensurada pela dissociacdo de tiocinato) contrgpaiégenos analisados no estudo
anterior. As coletas sanguineas foram realizadas dezes por semana durante as 4
semanas de tratamento, 3 e 6 meses pos-terapiessuliados demonstraram que ambas as

terapias aumentaram a atividade de anticorpossemagliferencas entre 0s grupos.

Koshy et al. (2005), em um estudo clinico randodvzaavaliaram os efeitos do
debridamento com ultrassom por quadrante, debridnte boca-toda com ultrassom em
sessdo Unica sob irrigacdo com iodo povidine eidifmento de boca-toda com ultrassom
em sessdo Unica sob irrigacdo com agua. Os awonetuiram que os debridamentos de
boca-toda em sesséo Unica apresentaram benefioiesstas sobre a RAR por quadrante
no tratamento da periodontite. Wennstrom et al0%2@valiaram o debridamento de boca-
toda com ultrassom em sessdo Unica comparado ageARQuadrante com instrumentos
manuais. N&do foram encontradas diferencas entigrugms de tratamento para nenhum
parametro clinico. Zhao et al. (2005) analisaranefegos da RAR de boca-toda em curto
prazo, comparado a RAR por quadrante, no trataméatondividuos com periodontite
cronica. Os resultados demonstraram melhoras enostoaas parametros clinicos
periodontais para ambos o0s grupos de terapia, €6 3neses, sem diferencas entre os
grupos em nenhum dos tempos. Tomasi et al. (2066)odstraram que ndo houve
diferenca na recorréncia de sitios doentes erdebadamento de boca-toda com ultrassom
em sessdo de uma hora e a RAR por quadrante, etanoppo de acompanhamento de 12

meses. Similarmente, Jervge-Storm et al. (2006 de&wnstraram diferencas entre a RAR
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de boca-toda em curto prazo e a RAR por quadraate penhum parametro clinico
periodontal, em 3 e 6 meses pos-terapias. Maig,tardnesmo grupo de pesquisadores
avaliou os efeitos de ambas terapias nos aspedtwshinldgicos (Jerwe-Storm et al.,
2007). Os seguintes patogenos periodoritaem avaliados e quantificados por PCR em
tempo real:A. actinomycetemcomitans, Fusobacterium nucleatsm, 2. gingivalis,
P.intermedia, T. denticol& T. forsythia Os resultados foram similares para ambas as
terapias nas reducdes das contagens totais dagepat) sem diferencas entre os grupos de
terapias em todos os tempos de acompanhamentedJgtorm et al., 2007). Knofler et al.
(2007) avaliaram 37 individuos portadores de pentite cronica por um periodo de 12
meses apds RAR de boca-toda em curto periodo ividnos) ou RAR por quadrante (20
individuos). Os resultados demonstraram que ambaésrapias apresentaram melhoras na
PS, SS e nivel clinico de insercdo sem diferenge ®s grupos. Zijnge et al. (2010)
demonstraram que a RAR de boca-toda em curto peaz® RAR por quadrante
apresentaram resultados clinicos e microbiolégginslares, em 3 meses poOs-terapias.
Recentemente, Knofler et al. (2011) analisaram, POR, a presenca de 4 patdgenos
periodontais A. actinomycetemcomitans, P. gingivalis, T. forgythT. denticola antes e
em 12 meses apods o tratamento de individuos coimdpetite crénica por meio de RAR
por quadrante ou RAR de boca-toda em curto praeocadordo com os resultados, ambas

as terapias promoveram efeitos similares nos ndasgpatdgenos avaliados.

Tendo em vista que a RAR por quadrante ou de lmmtza¢m curto prazo atinge somente
0s sitios periodontias, e tendo conhecimento deogtres reservatorios da cavidade oral
(ex.: lingua, tonsilas, mucosa, etc) também estéaminados por bactérias associadas a
doenca periodontal, alguns estudos sugeriram &iasd8o do uso de antimicrobianos locais
para evitar a translocacdo de bactérias destes gidira sitios tratados. O digluconato de
clorexidina, um anti-séptico de amplo espectro g&goae substantividade, foi sugerido
como um potencial agente adjunto a terapia pertafldésica (Quirynen et al., 1995;
Faveri et al., 2006; Feres et al., 2009). Segundoy@en et al. (1995), a clorexidina,
poderia interferir na recolonizacédo subgengivaltdréana de bolsas ja raspadas por manter
baixos niveis de biofilme supragengival e por atingservatorios bacterianos nao-dentais
presentes na cavidade oral que ndo seriam alcanpatin RAR. Sendo assim, os autores

sugeriram a associacdo da RAR de boca-toda emm@#zo a uma extensa aplicacdo oral
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de clorexidina, protocolo denominado desinfec¢caobdea-toda em estagio Unico. Os
resultados de estudos do mesmo centro de pesq@Qisiagnen et al., 1995; Quirynen et al.,
2000), demonstraram algumas vantagens clinicacmlomldgicas do uso da clorexidina
0,2% por 14 e 60 dias durante a fase inicial da ¢primeiro e segundo meses) apés o
protocolo de desinfeccdo de boca-toda, entretastes beneficios ndo foram mantidos até
0 quarto e oitavo meses pos-terapia. Mongardial.gt1999) compararam a utilizacdo do
protocolo de desinfeccdo de boca-toda com a RAR quadrante no tratamento de
individuos com periodontite cronica inicial (16 ividuos) e avancada (24 individuos). Os
autores observaram uma reducgdo significativa na B® ganho de insercdo, em 8 meses
pos-terapia, para o grupo que recebeu o protoeidedinfeccdo de boca-toda comparado
ao grupo que recebeu a RAR por quadrante. O mesupn gle pesquisadores avaliou
também os beneficios microbiolégicos dessas terapi meio de cultura, realizando
coletas de sitios periodontais, mucosa, lingudieas@uirynen et al., 1999). Segundo os
autores, comparado a terapia de RAR por quadrargegtocolo de desinfec¢do de boca-
toda em estagio Unico resultou em beneficios mickogicos adicionais, apresentando
maiores reducdes nas proporcdes de espiroguetgam@nos méveis subgengivais, e uma
significante reducdo na quantidade de patégeno®dostais, como, por exemplo, a
eliminacdo deP. gingivalis.De Soete et al. (2001) avaliaram os efeitos miotégicos do
protocolo de desinfec¢do de boca-toda comparaddRa por quadrante no tratamento de
individuos com periodontite cronica ou agressivant® espeécies bacterianas foram
analisadas pelo teste “checkerboard DNA-DNA hybkdton”. Os resultados
demonstraram que ambas as terapias resultaram gontamtes reducdes nos niveis e nas
freqUéncias de espécies patogénicas, em um patéofaneses. Entretanto, o protocolo de
desinfeccdo de boca-toda apresentou beneficiopmaig, principalmente no grupo com
periodontite agressiva, no qual a reducad’dgingivalise T. forsythiaficou abaixo do
nivel de deteccdo. Em 2006, Quirynen et al., neatiea de elucidar se os efeitos benéficos
do protocolo de desinfeccdo de boca-toda resultal@mso dos anti-sépticos orais ou da
RAR em um curto prazo (até 24 horas), avaliaramragrotocolos terapéuticos: RAR em
intervalo de duas semanas, RAR em 2 dias consesutilesinfeccdo de boca-toda com
clorexidina por 2 meses, desinfeccdo de boca-toda ftuoreto de amina por 2 meses,

desinfeccéo de boca-toda com clorexidina por 2 snesguido de fluoreto de amina por
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outros 6 meses. Todas as terapias demonstrararfidi@nelinicos em até 8 meses pos-
terapias, sem diferengas significativas entre agpag. Os autores concluiram que os
beneficios obtidos pelo protocolo de desinfeccabatm-toda pode ser atribuido em parte
pelo uso dos anti-sépticos orais e em parte patanrento em um curto prazo, e que em
relacdo aos outros tipos de terapias o protocolaesinfeccdo de boca-toda apresenta
beneficios modestos. Swierkot et al. (2009), coapdos a RAR de boca-toda em curto
prazoversuso protocolo de desinfeccdo de boca-toda em nd@tic@s com periodontite
cronica, ndo demonstraram diferencas significatease ambos tratamentos em 4 e 8
meses pos-terapias. Stratul et al. (2010) avaliarareo da clorexidina 0,2% por 3 meses
apos RAR de boca-toda em sessao Unica. Os autmreklicam que o uso da clorexidina
apresentou modestas, mas significantes melhorasspestos clinicos, em 3 meses pos-
terapia. Aimetti et al. (2011) analisaram clinieamicrobiologicamente, em 6 meses, 0 uso
do protocolo de desinfeccdo de boca-toda no tratemge individuos com periodontite
agressiva generalizada. Os resultados demonstrareaimelhora significativa em todos os
parametros clinicos e, as porcentagens de sitidenados e profundos livres de patégenos
foram de 40% e 27%, respectivamente pelo test€CiRe Ps autores sugeriram o protocolo
de desinfeccdo de boca-toda como uma terapia vidwetratamento da periodontite
agressiva generalizada. Entretanto, esse estudoindmtrolado.

Revisbes sistematicas sugeriram que o protocoldedanfeccdo de boca-toda em estagio
Gnico apresenta vantagens modestas sobre a RARqumdrante no tratamento da
periodontite crénica e nenhuma vantagem sobre a KEARoca-toda em curto prazo
(Eberhard et al., 2008; Lang et al., 2008). Em umasao sistematica, Eberhard et al.
(2008) analisaram a efetividade do protocolo dentlsszdo de boca-toda, da RAR de
boca-toda em curto prazo e da RAR por guadrante.a@sres observaram apenas
beneficios modestos do protocolo de desinfeccaboda-toda sobre as demais terapias.
Similarmente, Farman e Joshi (2008) em sua revis@tematica também nao
demonstraram vantagens clinicas do protocolo dafdesdo de boca-toda sobre a RAR de
boca-toda ou por quadrante. A revisdo de Lang. €P@08) sugeriu que tanto a RAR por
guadrante quanto a RAR de boca-toda em curto praaoprotocolo de desinfeccdo de
boca-toda sdo modalidades terapéuticas que podenecsenendadas para o tratamento

inicial de pacientes com periodontite cronica.
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Especialmente em um grupo susceptivel a infeccéw ams diabéticos, a RAR de boca-
toda poderia apresentar algumas vantagens em ogetad@AR por quadrante, como a
diminuicdo no numero de visitas ao consultério eauabrupta reducdo na infeccdo
bacteriana (Eberhard et al., 2008; Lang et al.8p@ntretanto, poucos estudos controlados
avaliaram o uso da RAR em curto prazo com ou semxbina em diabéticos. Rodrigues
et al. (2003) observaram reducdes na PS, SS, fimumacumulo de placa e na taxa de
HbAlc em 3 meses apoOs o tratamento de individudsetcos tipo 2, utilizando RAR de
boca-toda em uUnico estagio. O’'Connell et al. (2a@f@8honstraram que a RAR, em 24 até
36 horas utilizando instrumentos manuais e dispositultrassénicos, melhorou todos os
parametros clinicos em individuos diabéticos tiper2 3 meses pos-terapia. Da Cruz et al.
(2008) utilizaram um modelo de tratamento de RARbdea-toda em uma sessdo de
aproximadamente 2 horas, em individuos diabétiqus 2 que faziam reposicdo de
insulina. O estudo demonstrou melhoras siginifie@i nos parametros clinicos
periodontais, entretanto, ndo houve diferencas mwsis de HbAlc em 3 meses pos-
terapia. Um estudo prévio de nosso grupo de pesgoisiparou a RAR por quadrante e a
RAR de boca-toda em curto prazo no tratamento deéticos tipo 2 com periodontite
cronica. Os resultados demonstraram melhoras sésilpara os parametros clinicos e

glicémicos para ambas as terapias (Santos e0@b) 2

Em individuos diabéticos, ndo ha na literatura dagsidicientes para confirmar os efeitos
clinicos e glicémicos do uso da clorexidina em eisgdo a RAR por quadrante ou em
curto prazo. Grossi et al. (1997) compararam ogosfela RAR com ultrassom e curetas
associada a cinco tipos de protocolos para trat@amEnindividuos diabéticos tipo 2: uso

topico de agua e doxiciclina sistémica (100 mgJsemanas), uso topico de clorexidina
0,12% e doxiciclina sistémica (100 mg 2 vezes panana), uso topico de iodo povidine e
doxiciclina sistémica (100 mg 2 vezes por semansy, topico de clorexidina 0,12% e

placebo e uso topico de dgua e placebo. O estudord#rou que todos os protocolos de
terapia apresentaram beneficios clinicos, e qugrogos que utilizaram a doxiciclina

apresentaram as maiores reducgdes nas PS e nasdeévdbAlc, em 3 meses pds-terapias.
Madden et al. (2008) avaliaram os efeitos de da®polos distintos de terapia periodontal
no controle glicEmico de 42 diabéticos tipo 2, e 8 meses poés-terapia. O primeiro

protocolo consistia em RAR e instru¢cdes de higibneal em duas ocasibes com um
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intervalo de seis meses, denominado terapia mifiil. O segundo protocolo consistia

em RAR e instru¢cbes de higiene bucal a cada domsesnassociado a bochechos de
clorexidina 0,12% duas vezes ao dia, denominadpiterfrequente (TF). Os resultados
demonstraram que individuos submetidos a TF api@sem melhoras superiores nos
aspectos clinicos periodontais quando comparadesaometidos a TM. Em relacdo ao
controle glicémico, diabéticos com niveis de HbA&18% obtiveram maiores perdas de
insercdo quando comparados aos diabéticos consrdeeHbAlc < 9%. Além disso, 0s

autores ndo observaram diferencas nas alterac@esideis de HbAlc em diabéticos que
receberam RAR associada aos bochechos de clo@xgiiando comparado aqueles que
receberam somente a RAR. Em relacdo ao uso docptotde desinfeccdo de boca-toda
em estagio Unico apenas o estudo ndo-controlad8ciara et al. (2006) demonstrou

melhoras clinicas e no controle glicEmico de diabéttipo 1 tratados pelo protocolo.



32

2. PROPOSICAO

Esse trabalho foi dividido em quatro estudos, cafgstivos foram:

ESTUDO 1 — Comparar os niveis de fatores relacionadosteoclastogénese (RANKL e
OPG) no fluido gengival de individuos com periodtentrénica portadores de DM tipo 2
bem controlados ou com controle glicémico insdiisfa, antes, 3 e 6 meses apos terapia

periodontal basica.

ESTUDO 2 - Comparar os niveis de citocinas (T&jANF-y, IL-4, IL-17 e IL-23) no
fluido gengival de individuos com periodontite doanportadores de DM tipo 2 bem
controlados ou com controle glicémico insatisfatpantes, 3 e 6 meses apos terapia
periodontal basica.

ESTUDO 3 - Avaliar, em 12 meses, os efeitos da RikFboca-toda em curto prazo (24
horas), comparativamente & RAR por quadrante, addmetros clinicos e nos niveis de

biomarcadores em diabéticos tipo 2 com periodootiaica.

ESTUDO 4 - Avaliar, em 12 meses, o0s efeitos clinieglicémicos da aplicagdo extensa de
clorexidina associada a RAR de boca-toda em curtzop (24 horas), protolocolo

denominado desinfeccdo de boca-toda, em diabéipm® com periodontite crénica.
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3. ESTUDO 1

Receptor activator of NRB ligand /osteoprotegerin ratio in sites of chronic
periodontitis of poorly-controlled and well-contrigld type 2 diabetic subjects -
J Periodontol. 2010 Oct;81(10):1455-65.

Vanessa Renata SANTOS, Jadson Almeida LIMA,Tiag@aretd Dias GONCALVES,

Marta Ferreira BASTOS, Luciene Cristina FIGUEIRED&amil Awad SHIBLI, Poliana
Mendes DUARTE.

ABSTRACT

Objective: The aim of this study was to evaluate the levélesteoclastogenesis-related
factors [soluble receptor activator of NB-ligand (SRANKL) and osteoprotegerin (OPG)]
in gingival crevicular fluid (GCF) from poorly- andell-controlled type 2 diabetic subjects
with chronic periodontitis before and after periotid therapy.

Methods: Eighteen well-controlled [glycated hemoglobin (Hko) levels< 8%] and 20
poorly-controlled (HbAlc levels > 8%) diabetic sedts were enrolled in this study. All
subjects were submitted to non-surgical periodotitatapy. GCF sampling and clinical
periodontal parameters were assessed at baselin®@ and 6 months post-therapy. Total
amounts and concentrations of SRANKL and OPG inGi# were analyzed by enzyme
linked immunosorbent assay (ELISA).

Results: The total amount and concentration of SRANKL ameltatio RANKL/OPG were
higher in poorly- than well-controlled subjectshaseline and 3 and 6 months post-therapy
(p<0.05). In addition, the RANKL/OPG ratio decredise well-controlled (p<0.05), but
not in poorly-controlled subjects (p>0.05), at 3z post-therapy. Almost all clinical
parameters improved significantly for both groupstgreatment (p<0.05).
Conclusions: The RANKL/OPG ratio in untreated and treated pesiddis sites may be

negatively influenced by a poor glycemic controtype 2 diabetic subjects.
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Key-words: diabetes mellitus; chronic periodontitis; root mreg; RANK Ligand;

osteoprotegerin.

Sentence summary:The RANKL/OPG ratio in untreated and treated pdorditis sites
may be negatively influenced by a poor glycemictamnin type 2 diabetic subjects.
INTRODUCTION

Type 2 diabetes mellitus (DM) is the most prevalgme of DM among middle-aged
subjects, characterized by impairment of insulimction in tissues and defects in
pancreatic insulin secretidrinsulin resistance and deficiency give rise to/penglycemic
state that triggers the development of DM compiicest. Considerable evidence supports
DM as a risk factor for periodontal diseases, siheeincidence, progression and severity
of periodontal diseases is higher in subjects wige 2 DM than those without DRP In
addition, it seems that periodontitis is even mexacerbated among poorly-controlled
diabetic individual$:®

Alveolar bone loss, which is mediated by host immuresponse against biofilm
accumulation, is one of the most important hallreaok periodontiti€® Therefore, the
current emergence of osteoimmunology has incre@gecest in defining the mechanisms
underlying bone resorption in periodontal diseas®siong other mechanisms, bone
remodeling is coordinated by the interaction betwdee receptor activator of NB
(RANK), its receptor activator of NEB ligand (RANKL) and osteoprotegerin (OPG),
whose expressions are tightly regulated by inflatonya mediators and bacterial
products’® Stromal, osteoblastic and activated T cells expi@gdNKL in a bound
membrane form, linking T-cell-mediated immunity anobne remodeling. Both

transmembrane and soluble RANKL (SRANKL) forms ciaeract with RANK on
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progenitors of monocytes/macrophages precursorginakng mature osteoclast
differentiation and activation. OPG, secreted goklasts and bone marrow stromal cells,
interrupts RANK-RANKL interplay by binding to mendme-bound and sRANKL.
Therefore, RANKL/OPG imbalances have been relatedsdveral diseases, including
osteoporosis, rheumatoid arthritis, metastatic lmmeer and periodontitfs’

In general, studies agree that the RANKL/OPG raihigher in sites with periodontal
diseases compared to periodontally-healthy ones #ratefore, may play a role in
modulating the localized bone loss in periodontfti§ To date, few studies have focused
on the role of the RANKL-OPG system in subjectshwiieriodontitis and DM®*’ In
addition, no studies have evaluated so far theeémite of glycemic control on the levels of
these osteoclastogenesis-related factors in sitspgriodontitis in subjects with type 2
DM. Therefore, the aim of this study was to compgaeelevels of SRANKL and OPG, as
well as their ratio, in the gingival crevicular iiu(GCF) from poorly-controlled and well-
controlled type 2 diabetic subjects with chronicipdontitis before and after non-surgical
periodontal therapy. Our hypothesis is that a gbgremic control may be associated with
an increased RANKL/OPG ratio and may jeopardizerélakeiction of this ratio in response
to non-surgical periodontal therapy in type 2 diabsubjects.

MATERIAL AND METHODS

Subject population

Thirty-eight subjects (age range: 40 to 70 yearayribsed with type 2 DM and chronic
periodontitis were selected from the populationemefd to the Periodontal Clinic of
Guarulhos University, from July 2007 until March(80 Detailed medical and dental
records were obtained. Subjects who fulfilled tb#ofving inclusion/exclusion criteria

were invited to participate in the study. All ebtg subjects were thoroughly informed of
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the nature, potential risks and benefits of thairtipipation in the study and signed their
informed consent. This study protocol was previgaglproved by Guarulhos University's

Ethics Committee in Clinical Research (#100/2007).

Inclusion and exclusion criteria

Data concerning the duration of DM and medicatiorese retrieved from the medical

records of the subjects at the beginning of thdystlAll subjects had presented type 2 DM
diagnosis for at least 5 years and were underimsulpplementation, diet regime and/or
oral hypoglycemic agents. Subjects were diagnostdgeneralized chronic periodontitis,

based on the clinical and radiographic criterigppsed by the 1999 World Workshop for
Classification of Periodontal Diseases and ConalitiB All subjects should present > 30

years old, had at least 15 teeth excluding thirdamoand teeth with advanced decay
indicated to exodontias, and more than 30% of ikes had probing depth (PD) and
clinical attachment level (CAL} 5 mm at baseline.

Exclusion criteria were pregnancy, lactation, catrremoking, smoking within the past 5

years, periodontal or/and antibiotic therapies rmyithe previous 6 months, use of mouth
rinses containing antimicrobials in the precedingdnths, any systemic condition (except
DM) that could affect the progression of periodbdiaease (e.g. immunological disorders,
osteoporosis) and long-term administration of &ftammatory and immunosuppressive
medications. Subjects with periapical pathologyhadontic appliances, multiple systemic
complications of DM and under hormone replacemerdcitonin and alendronate

therapies were also excluded from the study.

Blood analyses and experimental groups

A single laboratory (Guarulhos University ClinicAhalysis Laboratory) performed all

blood analyses. Blood samples were taken for ealsjest at baseline and 3 and 6 months
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post-therapy. The fasting plasma glucose (FPG),sared using the glucose oxidase
method, was expressed in milligrams per deciliteg/(ll) and presented a normal healthy
range of 60 - 110 mg/dl. Glycated hemoglobin (HbAIueasured by high-performance
liquid chromatography, was expressed as a peroemtad had a normal healthy range of
4.5 - 8%. Therefore, subjects who had baseline Hb/dues > 8% were assigned to the
poorly-controlled group (n=20), whereas subject® \wresented HbAlc levets8% were
assigned to the well-controlled group (n=18).

Clinical monitoring

All clinical examinations were performed by one mxaer, calibrated according to the
method described by Araujo et'aIThe intra-examiner variability was 0.21 mm for PD
and 0.25 mm for CAL. This trained examiner was abbe provide reproducible
measurements of under 0.5 mihe clinical parameters registered dichotomoush, i
bleeding on probing (BoP) and suppuration (SUP)ewalculated by the Kappa-Light test
and the intra-examiner agreement was > 0.85. Theigmer was unaware of the glycemic
status of the subjects.

The following parameters were assessed at sig sitall teeth, excluding third molars
(mesio-buccal, medio-buccal, disto-buccal, mesigtal, medio-lingual, disto-lingual),
using a manual periodontal probg- Visible plaque accumulation (Pl): presence or
absence of plaque along the cervical mafgi2- BoP: presence or absence of bleeding of
up to 15 seconds after gentle probing; 3- SUP:gmes or absence of spontaneous SUP or
SUP on probing; 4- PD (mm): distance between thgigal margin and the bottom of the

sulcus/pocket; 5- CAL (mm): distance between cereeaimel junction and the bottom of

" UNC15, Hu-Friedy, Chicago, IL, USA
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the sulcus/pocket. Clinical examinations were assksat baseline and 3 and 6 months
after periodontal therapy.

GCF sampling

At baseline, GCF was sampled one week after climgamination so as not to alter the
nature of the GCF. Two non-contiguous sites pejestipresenting PD and CA: 5mm,
BoP and no furcation involvement were randomly emo®r sampling. After removing the
supragingival biofilm with sterile cotton pelletbe sites were isolated with cotton rolls and
gently dried with an air syringe to eliminate thesgibility of contamination with saliva.
GCF was collected by inserting standard paper sstrgpproximately 2 mm into the
sulci/pocket for 30s. Strips visually contaminatedh blood were discarded. The GCF
sample volume was measured in a calibrated Peni@@®C and the readings were then
converted to an actual volume (ul) by referencthéostandard curve. The two strips were
immediately placed in separate microcentrifuge sutmntaining 250 pl phosphate-buffered
saline (PBS) plus protease inhibitor cocktailThe samples were stored at -20°C for
subsequent assays. GCF samples were also takenHesame sites at 3 and 6 months
after periodontal therapy. At these times, clinip@rameters were recorded and the
supportive therapy was performed after GCF sampling

SRANKL and OPG enzyme linked immunosorbent assalyIf)

GCF samples were analyzed by ELISA for sRANKL anBQG)using commercially
available ELISA kitd The tubes were vortexed for 30s and centrifugedin at 1,500xg

in order to elute. Assays were carried out accgrttnthe manufacturer’'s recommendations

* Periopaper, Oraflow Inc., Smithtown, NY, USA

$ Periotron 8000, Proflow Inc., Amityville, NY, USA

I Sigma-Aldrich, Saint Louis, MO, USA

" Biomedica Medizinprodukte GmbH & Co KG, Wien, Atist
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using human recombinant standards. ilD@nd 50pl of each sample were added in each
well for RANKL and OPG assays, respectively. The@OPBoating antibody was a
monoclonal anti-OPG while the OPG detection antjpeds a goat polyclonal biotinylated
anti-human OPG. For RANKL analysis, the microtistrips were coated with human
recombinant OPG and the RANKL detection antibody wegoat polyclonal biotinylated
anti-human sRANKL. The optical density was measuatd450nm. The absorbance
readings were converted to amount of RANKL or ORG \pell using a trendline equation
prepared based on the readings of the standar@ cupplied by the manufacturer. The
concentrations of the recombinant standard rangad D to 6 pmol/L and from O to 30
pmol/L for RANKL and OPG, respectively. The negatrontrols for both assays were the
PBS plus protease inhibitor cocktail without GCnpées. Results are reported as total
amount (pg) of SRANKL and OPG per site in 30s. Sidth SRANKL or OPG levels
below the detection limit of assay were scored ag.0Calculation of SRANKL and OPG
concentration in each GCF sample (pg/ul) was astedd by dividing the total amount of
the each protein by the volume of the fluid.

Periodontal treatment

All subjects were first submitted to the hygienagh of the periodontal therapy, including
supragingival plaque and calculus removal, exodonprovisional restoration and
overhangs of fillings removal. They were instructegerform a brushing technique using
a soft toothbrush, dental floss and interdentatnimashes, as necessary. Moreover, all
volunteers received the same brand of toothpasteise during the course of the studly.

Scaling and root planing (SRP) was performed in twofour appointments lasting

# Colgate Total®, Anakol Ind. Com. Ltda - Kolynos Beasil - Colgate Palmolive Co., S&o
Bernardo do Campo, SP, Brazil
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approximately 60 minute each under local anesth{88taprilocaine with felipressin) using
periodontal curettés and ultrasonic devi¢é Treatment was concluded in a maximum of
21 days by the same operator without use of atitisi@r local antimicrobials. At 3 and 6
months post-therapy, all subjects received supportherapy, including professional
plaque control with abrasive sodium carbonate aivger systei and re-instruction of
oral hygiene. The subjects were asked to reportchanpges in the DM treatment regimen
in the follow-up appointments.

Sample size calculation

The number of sites for GCF sampling in this studys based on previous studies that
found differences in the levels of RANKL and OPGhe GCF when comparing different
clinical periodontal statu¥:*® The ideal sample size to assure adequate powetifical
parameter differences was calculated considerifigrdnces of at least 0.8 mm for CAL
and a standard deviation of 0.94 mm between groupstially deep periodontal pockets
(>6mm). Based on these calculations, it was decilati17 subjects per group would be
necessary to provide an 80% power at significaecel lof 5%.

Statistical Analysis

The statistical analysis was performed using a cerially available software progrdm
The biostatician was unaware of the glycemic statiithe subjects. Data were first
examined for normality by the Kolmogorov-Smirnosgttand, the data that did not achieve
normality was analyzed using non-parametric methdtie study unit for SRANKL and
OPG levels was the site rather than the subjecegperiodontitis is a site-specific disease.

The primary variables were differences in the Ie\adl OPG, SRANKL and RANKL/OPG

” Hu-Friedy, Chicago, IL, USA
T Jet Sonic, Gnatus, Ribeirdo Preto, SP, Brazil
#* SPSS® for Windows version 12.0, SPSS Inc., ChichgdJSA
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ratio. The secondary variables were clinical patanse GCF volume and plasma levels of
HbAlc and FPG. The percentage of sites with vigitégue, BoP and SUP, the mean PD,
CAL, GCF volume and the levels of HbAlc and FPGenaymputed for each subject and
averaged in the glycemic groups. The significantelinical and glycemic differences
between groups was compared using the Mann-Whithégst. The Student t test was
used to compare age, duration of DM, OPG and sRANKEIs and RANKL/OPG ratio
between well-controlled and poorly-controlled greuphe Friedman test was employed to
detect statistically significant differences withglycemic groups among experimental
periods in relation to clinical and glycemic di#geces. When there were significant
differences by the Friedman test, a pair-wise corspa was performed by the Wilcoxon
test. Repeated measures ANOVA was employed to tdetetistically significant
differences in osteoclastogenesis related-factonshirw glycemic groups among
experimental periods. When there were significaffe@nces by the repeated measures
ANOVA, a pairwise comparison was performed usinggéiyutest. The Chi-squatest was
used to detect differences in the frequencies ofdge and treatment regimen between
groups. Spearman’s Rank Correlation was used toptessible relationships between
SRANKL, OPG and RANKL/OPG levels and the clinicarameters of the sampled sites
and HbAlc levels. The significance level estalddfor all analyses was 5%.

RESULTS

Retention

There were no subjects and sites dropouts duriagdlirse of the study period. Thus, a
total of 38 subjects completed the study, 20 pecogtrolled and 18 well-controlled.
Seventy-six samples of GCF were analyzed per peiatalizing two hundred and twenty-

eight samples. The subjects from both groups regorb adverse effects such as fever and
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indisposition after treatment. No changes in thelicaion and diet were reported by the
subjects during the study period.

RANKL and OPG levels

Total amounts (pg/site) and concentrations (pghfl)sRANKL and OPG of poorly-
controlled and well-controlled subjects at baselmel 3 and 6 months post-therapy are
presented in Figures 1 and 2, respectively. Fi@upeesents the ratio of RANKL/OPG in
both groups during the experimental period. Totabants and concentrations of SRANKL
and the ratio of RANKL/OPG were significantly highi&a poorly-controlled than well-
controlled subjects in all experimental periods (i®5). Total amounts of OPG were
higher in well-controlled than poorly-controlleddinmiduals at baseline and 3 months post-
therapy (p<0.05). There were no statistically digant differences between groups
regarding OPG concentration at any time point (p50.There was a significant decrease
in the total amounts of SRANKL at 3 months post-SRRhe poorly-controlled group
(p<0.05). In addition, there were increases in sRANMNd OPG concentrations in the
poorly-controlled group at 3 months after treatm@mt0.05). Well-controlled subjects
presented increases in sRANKbncentration at 3 months and in OPG concentratidh
and 6 months post-therapy (p<0.05). In additioe, itio of RANKL/OPG decreased in
well-controlled (p<0.05), but not in poorly-contied subjects at 3 months after treatment
(p>0.05). At 6 months post-therapy, the RANKL/OP&ia remained similar to the

baseline ratio for both groups.
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Figure 1. Distribution of the total amounts (pg/site/30ss&ANKL and OPG in the GCF

of poorly- and well-controlled subjects, before aftér therapy The horizontal bars show
the median values in pg/site. The individual daresents the total amount at each site. *
Differences between groups at each time point @tuttest; p<0.05). T Differences over

time for each glycemic group (Repeated measures\WN@nd Tukey test; p<0.05).
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Figure 2. Distribution of the concentration (pg/ul) of SRANKInd OPG in the GCF of
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Clinical results

Demographic characteristics of the study populatdnbaseline for both groups are
presented in Table 1. No significant differencesengbserved between glycemic groups
for age, gender, duration of DM and treatment regirgp>0.05).

The mean (xSD) levels of PD and CAL of the samiels were 5.8 + 1.0 and 5.8 + 1.0
and, 5.7 + 1.0 and 6.2 + 1.6 for well-controlledigroorly-controlled groups, respectively,
without significant differences between groups (j0=0.

The full-mouth clinical parameters, HbAlc, FPG &@F levels of well-controlled and
poorly-controlled subjects at baseline and at 3 @mabonths post-therapy are presented in
Table 2. Statistically significant decreases inddilhical parameters, except SUP, and in
GCF volumes were observed for poorly-controlled amedl-controlled subjects at 3 and 6
months post-therapy (p<0.05). HbAlc and FPG didahainge for both groups over time
(p>0.05). Diabetic subjects with poor glycemic eohthad significantly higher visible
plague accumulation (82.0 £ 22.9%) than those gitbd glycemic control (51.9 + 23.9%)
at baseline (p<0.05). Well-controlled subjects acbd a lower mean of CAL (3.1 £ 0.5
mm) than poorly-controlled subjects (3.5 + 0.8 nahp months after SRP (p<0.05). The
mean levels of HbAlc and FPG were higher for peodstrolled than well-controlled

subjects in all experimental periods.



46

Table 1 -Demographic characteristics of the study poputatio

Characteristics

Poorly-controlled (n=20)

Well-controlled (n=18)

Age (years)

Mean + SD

Range

Gender (n)

Male

Female

Duration of DM

Mean + SD (years)

Treatment regimen

Diet

Diet + insulir

Diet + oral hypoglycemic agen
(metformin or glibenclamin)

Diet + oral hypoglycemic agen

(metformin or glibenclamin) + insulin

53.4 + 8.0 51.2+9.9
42 - 70 40 - 68
9 8
11 10
6.2+0.9 6.1+0.7
3 4
12 10
2 2

There were no differences between groups regamyeg duration of DM (Student t test;

p>0.05), gender and treatment regimen (Chi-scpeatep>0.05).
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Table 2 — Full-mouth clinical and, glycemic parameters ofogg-controlled (HbAlc
values > 8%) and well-controlled (HbAlc level8%) diabetic subjects before and after

scaling and root planing.

Clinical and Experimental Poorly-controlled Well-controlled
glycemic parameters period (n=20) (n=18)
Baseline* 82.0+22.9 51.9 +23.9
Pl (%) 3 months 31.3+21.7 29.9+24.8
6 months 29.9+10.% 29.7 +28.4
Baseline 57.2+31.5 49.9 +28.9
BoP (%) 3 months 8.8+75 12.0+11.2
6 months 72+75 12.4+14.2
Baseline 29+4.6° 29+58
SUP (%) 3 months 2.0+3.8 06+1.3
6 months 0.7+1.8 09+1.3
Baseline 3.4+0.6 3.4+0.8
PD (mm) 3 months 25+0.9 2.7+0.4
6 months 27+0.4 25+0.8
Baseline 4.2+0.8 4.0+0.9
CAL (mm) 3 months 35+0.8 3.2+0.6
6 months* 35+0.8 3.1+0.5
Baseline * 105+1.7 7.0+0.9
HbAlc (%) 3 months* 10.1 2.4 8.7+0.8
6 months* 10.9+2.G¢ 8.3+0.27
Baseline * 196.7 + 56.7 129.9 +40.8
FPG (mg/dl) 3 months* 209.3 +74.4 147.2 +34.9
6 months* 224.0 +78.8 151.8 +51.¢
Baseline 0.40 £0.15 0.40 £0.17
GCF volume (ul) 3 months 0.15+0.0% 0.17 £0.07
6 months 0.15 +0.08 0.15 +0.0%

Pl: plague index; BoP: bleeding on probing; SUPppsuwation; PD: probing depth; CAL: clinical attachmh level;
HbAlc: glycated hemoglobin; FPG: fasting plasmacghe; GCF: gingival crevicular fluid. Different fets indicate
statistically significant differences over time it each experimental group (Friedman and Wilcobasts; p<0.05). *
Differences between well-controlled and poorly-cotéd groups at each time point (Mann-Whitney; 9§).
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Table 3 presents the correlation coefficients fotalt amounts and concentrations of

osteoclastogenesis-related factors and the climpeahmeters of the sampled sites and

HbAlc. Statistically significant positive correlatis were found between total amounts and

concentration of SRANKL and RANKL/OPG ratio and HbAand FPG levels (p<0.01).

Total amount an@doncentration of OPG were negatively correlatechwdbAlc and FPG

levels (p<0.05). In addition, the total amount BANKL and the RANKL/OPG ratio were

positively correlated PI (p<0.01).

Table 3 - Correlation coefficients for osteoclastogenesiateel factors and the clinical

parameters of the sampled sites and HbA1c levels.

Clinical and glycemic Total amount Concentration Ratio
parameters SRANKL OPG SRANKL OPG RANKL/OPG
Pl 0.420** -0.124 0.210 0.217 0.345**
BoP 0.116 0.081 0.124 0.104 0.021
SUP 0.052 0.057 0.066 0 -0.078
PD (mm) -0.025 0.045 0.041 0.100 -0.051
CAL (mm) 0.089 0.049 0.137 0.077 0.034
FPG (mg/dI) 0.571 ** -0.312 * 0.288* -0.341* 0.514**
HbAlc (%) 0.751 ** -0.284 * 0.393** -0.291* 0.612**

PI: plague index; BoP: bleeding on probing; SURmuwation; PD: probing depth; CAL: clinical attacknt

level; HbAlc: glycated hemoglobin. * Correlationgrsficant at p<0.05 level by Spearman’s Rank

Correlation test. ** Correlations significant abtp<0.01 level by Spearman’s Rank Correlation test.
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DISCUSSION

RANKL and OPG are well recognized as important fpgsiand negative regulators,
respectively, of osteoclastogenesis and bone régorp® This is the first study showing a
possible modulation of the RANKL/OPG ratio in sitegh periodontitis, according to the
glycemic status of subjects with type 2 DM. Theautesssuggest that poor glycemic control
may promote an imbalance in the RANKL/OPG systerfauor of osteoclastogenesis and,
consequently, poorly-controlled individuals may @ayeater risk of tooth-supporting bone
loss than well-controlled subjects.

In vitro studies have demonstrated that periodopdédihogen virulence factors may exert
effects on CD4+ T and osteoprogenitor cells regulathe RANKL-OPG system in favor
of the osteoclast formation and consequent bonerpésn?'?? Studies using ELISA
showed an increased concentration of RANKL andetesed levels of OPG in the GCF of
non-diabetic subjects with periodontit’s* The hypothesis that an imbalance in
RANKL/OPG ratio in periodontal tissues is assodatéth periodontitis severity was also
confirmed by studies using immunohistochemicalnétg and polymerase chain reaction
(PCR)}*3% In this study, sites with periodontitis from phyecontrolled diabetic subjects
presented higher levels of SRANKL and lower leva#iSOPG in almost all experimental
periods, reflecting in a higher RANKL/OPG ratio wheompared to well-controlled
subjects. In addition, SRANKL levels and the RANKIFG ratio in the GCF were
positively correlated with the plasma concentratwériHbAlc. One could argue that these
findings could be attributed to the effect of tlewexity of disease in sampled sites and not
to the glycemic status of the subjects. Howeveis itnportant to emphasize that intense
effort was made to minimize the impact of diseamecgty by selecting sites that were

clinically similar for PD and BoP between groupsefefore, together, these data suggest
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that hyperglycemia may contribute to a higher RANBERG ratio in periodontal tissues
and could, at least in part, be critical for reg¢inig alveolar bone destruction in diabetic
subjects with periodontitis. The present molecuksults may support clinical findings
demonstrating that poorly-controlled subjects pmesaore periodontal destruction than
well-controlled diabetic subjects.

Some studies have already evaluated the relatipnisbiween periodontitis and DM
focusing on the role of RANKL and OPG; however feliénces in the type of study and
DM have hampered a direct comparison with the tesaf the present study’*
Recently, Lappin et af. showed high OPG and low RANKL/OPG ratio in thespia of
type 1 diabetic subjects with periodontitis, présen low (<8.5%) or high (>8.5%)
HbAlc. In addition, in contrast to our results fr@&CF, the plasma concentration of OPG
was positively correlated with HbAlc in blood. Thathors attributed these intriguing
results to the OPG function in protecting the paatic beta cells from further damage in
diabetic subjects. In fact, although OPG was firstlescribed as a bone-related
glycoprotein, it may also play other systemic raleshiumans, especially those related to
the vasculature. One example is that OPG-defi@eirhals presented a decrease in bone
density and presence of vascular calcificaffon.

Several cellular and molecular mechanisms have h@eposed to explain the up
regulation of RANKL/OPG ratio observed in the GCiFpoorly-controlled subjects and
the manner by which hyperglycemia may intensify seserity of periodontitis among
uncontrolled type 2 DM subjects. One of these imeslthe non-enzymatic glycation
proteins and consequent production and accumulafi@avanced glycation end products
(AGESs) in tissued® The interaction between AGE and its receptor (RAGEesent in

different types of cells, enhances the expressfoorainflammatory cytokines, including
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interleukin (IL)-1, IL-17, and tumor necrosis fact@NF)-0.2"%° A recent study showed
that diabetes-enhanced TNi-increases the expression of resorptive factors in
chondrocytes and that TNi-dysregulation leads to enhanced osteoclast foomatnd
accelerated loss of cartilage in diabetic fat$he pro-inflammatory cytokines increase
RANKL and downregulate OPG expressions by varioes&>? In addition, chronic
hyperglycemia may modulate bone metabolism by thecd effects of AGE-RAGE
interplay on bone celff RAGE-deficient rats have been shown to demonstaate
increased bone mass and a decreased number oflastepcompared to wild-type réfs.
Blockage of RAGE decreased alveolar bone loss ia mafected byPorphyromonas
gingivalis?® Franke et af®> showed increased RANKL mRNA expression in human
osteoblasts exposed to AGEs, indicating that AGEy ntaluce RANKL-mediated
osteoclastogenesis. Therefore, it is reasonablsuggest that the upregulation of the
RANKL/OPG ratio observed in poorly-controlled sutife of the present study may be a
result of the effect of periodontal pathogens ahd indirect and direct effects of
hyperglycemia on the synthesis of proinflammatomgtokines and on bone cells,
respectively.

To data, few interventional studies have assessedrately the effect of periodontal
therapy in well-controlled and poorly-controlledadetic individuals®>® Therefore, the
present study also evaluated the effect of theeghyc control on the clinical and glycemic
response to SRP. The clinical parameters, except, 8hproved after periodontal therapy
for both groups, corroborating previous studies/inich SRP was also effective in treating
diabetic subjects with periodontifi&*® Interestingly, poorly-controlled subjects presente

higher levels of plague accumulation than well-calieéd individuals. This finding is in
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accordance to previous investigations showing iwgdocompliance to oral hygiene
among diabetic subjects with good glycemic coritf8f. The mean CAL was lower for the
well-controlled than for the poorly-controlled sabjs at 6 months, as demonstrated by a
previous study from our research grdfifDifferences in sample size, type of DM and
experimental design have hampered a comparisorebataur clinical findings and those
from other previous studies that also evaluated dffect of periodontal treatment in
diabetic subjects according the glycemic conttdl. The levels of HbAlc and FPG did not
change significantly for both groups at either 3amonths post-therapy. These findings
are in agreement with those from previous invetitgain which periodontal therapy
resulted in no significant changes in the glyceauiotrol of diabetic subjecfs*

In order to parallel the clinical changes with tsteoclastogenesis-related factors profile
in the GCF of poorly and well-controlled subje&@RANKL and OPG were also assessed
at 3 and 6 months post-therapy. It is worthy ofentbiat the diabetic subjects maintained
their baseline glycemic status and medication dutive study. In addition, DM treatment
regimen was not different between poorly and wetitoolled individuals. Although it has
been demonstrated that anti-diabetic drugs fronthiazolidinedione class may influence
RANKL levels and bone resorptihnone of the subjects included in the presentystud
was under this kind of treatment, reducing a pdssififiluence of DM treatment on the
present results. The concentration, but not tatadunt, of SRANKL and OPG increased
for both groups after therapy. However, inconsisieesh between concentration and total
amount of cytokines in GCF after therapy can belanpd by the decrease of GCF
volume after treatment due to reduction in the quivital inflammatory proce$8 Since
low levels of RANKL and high levels of OPG have beaelated to healthy periodontal

tissue$™ it would be expected that significant improvenseint the RANKL/OPG ratio
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should accompany clinical improvements post-therdapgwever, although there was a
trend towards the reduction of RANKL/OPG ratio wthb groups, it was only significant in
the well-controlled subjects at 3 months after SRirerefore, it could be speculated that
the worse clinical results (i.e. higher CAL levebserved for poorly-controlled subjects at
6 months may be a consequence of the persisteetrdlypemia after treatment that may
produce a remaining inflammatory process and aimaat imbalance in RANKL/OPG
ratio in periodontal tissues. Further evaluatiores riecessary to clarify this issue since a
network of inflammatory mediators are involved inetpathogenesis of periodontal
diseases. Taken together, these findings reinfotlce hypothesis that chronic
hyperglycemia (longer duration and poor metabatiotml) may negatively influence the
post-therapy RANKL/OPG ratio in the GCF of sitespariodontitis in type 2 diabetic
subjects.

In conclusion, RANKL/OPG ratio in untreated andatesl periodontitis sites may be
influenced by a poor glycemic control in type 2lsitic subjects. The consequence of
these findings is that periodontal bone resorpti@y be mediated by the glycemic status
of these subjects. Studies on the molecular meshenof bone destruction in periodontitis
may be useful to suggest the use of bone-resorptiodulation agents as adjunctive
therapy to anti-infectious strateqiés especially in groups at risk from periodontal
breakdown, such as poorly-controlled diabetic sttbje
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4 . ESTUDO 2

Cytokine levels in sites of chronic periodontiti$ poorly-controlled and well-controlled
type 2 diabetic subjects - J Clin Periodontol. 2006c;37(12):1049-58.

Vanessa Renata SANTOS, Fernanda Vieira RIBEIRGCsodadlmeida LIMA, Marcelo
Henrigue NAPIMOGA, Marta Ferreira BASTOS, PolianarMes DUARTE.

Abstract

Aim: This study compared the levels of tumor necrtsitor (TNF)«, interferon (IFN)y,
interleukin (IL)-4, 1L-17 and IL-23 in the gingivatrevicular fluid (GCF) from well-
controlled and poorly-controlled type 2 diabetibjgats with chronic periodontitis, before
and after periodontal therapy.

Methods: Eighteen well-controlled (glycated hemoglobin leve 8%) and 20 poorly-
controlled (glycated hemoglobin levels > 8%) diabstubjects were enrolled in this study.
All subjects were submitted to non-surgical peridd therapy. GCF sampling and
clinical periodontal parameters were assessed daeBoand 6 months post-therapy. Total
amounts and concentrations of TNFIFN-y, IL-4, IL-17 and IL-23 in the GCF were
analyzed by ELISA.

Results: The levels of IL-17 were higher in poorly- than well-controlled subjects
(p<0.05), whereas the levels of IFNwere increased in well- compared to poorly-
controlled subjects at all experimental groups (PSP In addition, IL-4 levels were lower
in well- than poorly-controlled diabetic subjects l@seline (p<0.05). There were no
differences between groups for TFand IL-23 at any time points (p>0.05).

Conclusion: These results indicate a predominance of prosmfi@atory Thl- or Thl7-
cytokines in sites of chronic periodontitis fronpéy2 diabetic subjects, according to their

glycemic control.
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Scientific rationale for study: Evidence indicates that the host response to ¢anial
infection in diabetic subjects may be influencedgbycemia. It is important to clarify these
mechanisms and determine the Th-derived cytokirtdil@rin periodontitis of diabetic
subjects, according to their glycemic conditi@mincipal findings: Periodontitis in well-
controlled type 2 diabetic subjects presented dgmenance of a Thl-type cytokine (IFN-
v), while in poorly-controlled individuals exhibitetbminance of Th17-type cytokine (IL-
17). Practical implications: The understanding of host immunoinflammatory respon
may be useful to suggest modulation agents as @ijento anti-infectious therapies,
especially in groups at risk, such as diabeticesbj
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Introduction

Type 2 diabetes mellitus (DM), characterized byamgd insulin function due to changes
in insulin molecules and/or their cell receptorsd@nbi & Patel 2008), is the most
prevalent type of DM among middle-aged subjectsaills2009). Several studies have
demonstrated that the prevalence, progression aweriyy of periodontal diseases are
higher in diabetic subjects when compared to nabeatic ones, supporting DM as a risk

factor for periodontitis (Kinane & Bouchard 2008h addition, clinical studies have
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demonstrated a positive association between poareglic control and the severity of
periodontal diseases (Seppald & Ainamo 1994, Tisal. 2002, Lim et al. 2007, Chen et
al. 2010, Bandyopadhyay et al. 2010).

Periodontitis is an infectious-inflammatory diseatbat results from the interaction
between biofilm and the host defense mechanismssaadstained by a network of pro-
and anti-inflammatory mediators that may play aotagf and/or synergic biological
activities (Tatakis & Kuman 2005). After antigersitmulation, naive CD4+ T cells, one of
the most important cell types in cell-mediated inm@uesponse, may differentiate into
effector T helper (Th) cells including Thl, Th2 andl17 phenotypes, each with distinct
profiles of cytokine production (Tesmer et al. 20d8u et al. 2010). Interferon (IFN)-
the main cytokine secreted by Thl subsets andalddlier cells, induces the macrophage
activation and the production of a series of piftammatory mediators, such as tumor
necrosis factor (TNF)= Increased numbers of IFNproducing cells in periodontal tissues
and elevated levels of IFN4in the gingival crevicular fluid (GCF) have beessaciated
with the progression of chronic periodontitis (Ulati al. 2001, Dutzan et al. 2009b).
Conversely, interleukin (IL)-4, an anti-inflammayorcytokine secreted by Th2 cells,
downregulates the production of IFNand other pro-inflammatory cytokines, such as
TNF-0, IL-6 and IL-13 (Mosmann & Coffman 1989, te Velde et al. 1990),ahdrefore,

its presence has been related to healthy perioldiisgaes (Shapira et al. 1992, Kabashima
et al. 1996, Tsai et al. 2007). IL-17 is a proanfimatory cytokine, produced by Th17
subsets, which promotes recruitment of neutrogfiésmer et al. 2008) and stimulates the
production of a series of pro-inflammatory mediat¢Patel et al. 2007, Tesmer et al.

2008), matrix metalloproteinases (MMP) and ostesiolgenesis related-factors (Oda et al.
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2003, Takahashi et al. 2005, Sato et al. 2006,dBeét al. 2007). Elevated levels of IL-17
messenger RNA (mMRNA) and protein, as well as tlesgmce of Th1l7 cells, have been
observed in diseased, when compared to healthgdmerial tissues (Takahashi et al. 2005,
Cardoso et al. 2009). IL-23 is essential in mamig and expanding the Thl7 cell
population and plays a critical role in driving anmitial inflammatory immune response
against pathogens or injuries by inducing IL-17duction and neutrophil recruitment (Tan
et al. 2009). Increased levels of IL-23 in the gragtissue have been observed in sites

presenting clinical attachment loss (Lester e2@07).

Although the clinical relationship between periotiti; and DM is well established, few
investigations have focused on the immunoinflammyatoesponses in sites with
periodontitis in subjects with DM (Engebretson le2804, Engebretson et al. 2006, Duarte
et al. 2007, Navarro-Sanchez et al. 2007, Venzl. €&2010). In addition, the cellular and
molecular mechanisms that could explain the moverseclinical periodontal destruction
observed in poorly-controlled diabetic subjectsewlcompared to well-controlled subjects,
are still unclear (Seppalda & Ainamo 1994, Tsaile2@02, Lim et al. 2007, Chen et al.
2010, Bandyopadhyay et al. 2010). Therefore, the @f this study was to compare the
levels of TNFe, IFN-y, IL-4, IL-17 and IL-23 in the GCF from well-contted and poorly-
controlled type 2 diabetic subjects with chronicipaontitis before and after non-surgical
periodontal therapy. The hypothesis is that glyceaantrol may alter the protective and
destructive host immune and inflammatory responsgseriodontal pathogens in type 2
diabetic subjects.

Material and Methods

Subject population
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Thirty-eight subjects (age range: 40 to 67 yeara@ribsed with type 2 DM and chronic
periodontitis were selected from the populationemefd to the Periodontal Clinic of
Guarulhos University, from July 2007 until March(80 Detailed medical and dental
records were obtained. Subjects who fulfilled tb#ofving inclusion/exclusion criteria
were invited to participate in the study. All ebtg subjects were thoroughly informed of
the nature, potential risks and benefits of thairtipipation in the study and signed their
informed consent. This study protocol was previpagproved by Guarulhos University’s
Ethics Committee in Clinical Research.

Inclusion and exclusion criteria

Data concerning the duration of DM and medicatiorese retrieved from the medical
records of the subjects at the beginning of thdystuAll subjects had presented diagnosis
of type 2 DM during at least the past 5 years amrcewvander insulin supplementation, diet
regime and/or oral hypoglycemic agents. Subjectsewdiagnosed with generalized
chronic periodontitis, based on the clinical andiagraphic criteria proposed by the 1999
World Workshop for Classification of PeriodontalsBases and Conditioridrmitage
1999). All subjects were > 30 years old, had astld® teeth excluding third molars and
teeth with advanced decay indicated to exodon#iad, more than 30% of the sites had
probing depth (PD) and clinical attachment leveAL> 5 mm at baseline.

Exclusion criteria were pregnancy, lactation, catrremoking, smoking within the past 5
years, periodontal or/and antibiotic therapies rmyithe previous 6 months, use of mouth
rinses containing antimicrobials in the preceding@nths, any systemic condition (except
DM) that could affect the progression of periodbdiaease (e.g. immunological disorders,

osteoporosis) and long-term administration of &ftammatory and immunosuppressive
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medications. Subjects with periapical pathologytha@dontic appliances, and multiple
systemic complications of DM were also excludedrfitbhe study.

Blood analyses and experimental groups

A single laboratory (Guarulhos University ClinicAhalysis Laboratory) performed all
blood analyses. Blood samples were taken for eabfest at baseline, 3 and 6 months
post-therapy. The fasting plasma glucose (FPG),sared using the glucose oxidase
method, was expressed in milligrams per deciliteg/(l). Glycosylated hemoglobin levels
(HbAlc), measured by high-performance liquid chrtogeaphy, were expressed as a
percentage. Subjects who had baseline HbAlc valug% were assigned to the poorly-
controlled group (n=20), whereas subjects who prtese HbAlc levels< 8% were
assigned to the well-controlled group (n=18).

Clinical monitoring

All clinical examinations were performed by one mx@er (V.R.S), calibrated according to
the method described by Araujo et al. (2003). Tiietexaminer variability was 0.21 mm
for probing depth (PD) and 0.25 mm for clinicalaatiment loss (CAL). This trained
examiner was able to provide reproducible measunesnaf under 0.5 mnirhe clinical
parameters registered dichotomously, i.e. bleedingprobing (BoP) and suppuration
(SUP), were calculated by the Kappa-Light test talintra-examiner agreement was >
0.85. The examiner was unaware of the glycemicstat the subjects.

The following parameters were assessed at six sftedl teeth, excluding third molars
(mesio-buccal, medio-buccal, disto-buccal, mesigtal, medio-lingual, disto-lingual),
using a manual periodontal probe (UNC15, Hu-Frigdlyicago, IL, USA): visible plaque
accumulation (PI) (Ainamo & Bay 1975), BoP, SUP, @gdm) and CAL (mm). Clinical

examinations were assessed at baseline, 3 and thsrafter periodontal therapy.
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GCF sampling

At baseline, GCF was sampled one week after cligamination so as not to alter the
nature of the GCF. Two non-contiguous sites pejestipresenting PD and CA:E 5mm,
BoP and no furcation involvement were chosen fan@ag. After removal of the
supragingival biofilm with sterile cotton pelletbe sites were isolated with cotton rolls and
gently dried with an air syringe to eliminate thesgibility of contamination with saliva.
GCF was collected by inserting standard paperss{Reriopaper, Oraflow Inc., Smithtown,
NY, USA) approximately 2 mm into the sulcus/pocket30s. Strips visually contaminated
with blood were discarded. The GCF sample volumes weeasured in a calibrated
Periotron 8000 (Periotron 8000, Proflow Inc., Amaitke, NY, USA) and the readings were
then converted to an actual volume (ul) by refeeeiocthe standard curve. The strips from
the two selected sites were immediately placed is¢parate microcentrifuge tubes
containing 250 ul phosphate-buffered saline andtepse inhibitor cocktail (Sigma-
Aldrich, Saint Louis, Missouri, USA). The samplegre stored at -20°C for subsequent
assays. GCF samples were also taken from the sdee & 3 and 6 months after
periodontal therapy. At these times, clinical paggen measurements and supportive
therapy were performed after GCF sampling.

Cytokine enzyme linked immunosorbent assay (ELISA)

GCF samples were analyzed by ELISA for TFHFN-y, IL-4, IL-17 and IL-23 using
commercially available ELISA kits (Quantikine; R&Bystems Inc., MN, USA). The tubes
were vortexed for 30s and centrifuged for 5min &00xg in order to elute. Assays were
carried out according to the manufacturer's reconda@ons using human recombinant
standards. The minimum detectable doses (sengjtiiat TNF-o, IL-4 and IL-23 assays

range from 0.038 - 0,191 pg/ml, 0.03 - 0.22 pg/md 2.7 - 16.3 pg/ml, respectively. The
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minimum detectable doses for IRNand IL-17 are less than 8.0 pg/ml and less than 15
pa/ml, respectively. The optical density was meadwat 450 or 490 nm, according to each
cytokine recommendation. Results are reported tas amount (pg) of each cytokine per
site. Sites with cytokine levels below the detettiinit of the assay were scored as 0 pg.
Calculation of cytokine concentrations in each G&nple (pg/pl) was established by
dividing the total amount of each cytokine by tb&t volume of the fluid in the site.
Periodontal treatment

Subijects first received supragingival plaque andubas removal, exodontia, provisional
restoration and overhangs of fillings removal. Tkesre instructed to perform a brushing
technique using a soft toothbrush, dental floss iatetdental toothbrushes, as necessary.
Moreover, all volunteers received the same branoathpaste to use during the course of
the study (Colgate Total®, Anakol Ind. Com. Ltdakelynos do Brasil — Colgate
Palmolive Co., Sdo Bernardo do Campo, SP, Bra&&daling and root planing (SRP) was
performed during two to four appointments, lastapproximately 60 minute each, under
local anesthesia (3% prilocaine with felypressisjng periodontal curettes (Hu-Friedy,
Chicago, IL, USA) and an ultrasonic device (Jeti§dBnatus, Ribeirdo Preto, SP, Brazil).
Treatment was concluded in a maximum of 21 dayshbysame operator without use of
antibiotics or local antimicrobials. All subjecteceived supportive therapy, including
professional plague control with an abrasive sodwarbonate air-powder systefdet
Sonic, Gnatus, Ribeirdo Preto, SP, Brazil) andhstriction of oral hygiene, at 3 and 6
months post-therapy. The subjects were asked trtrepy changes in the DM treatment
regimen in the follow-up appointments.

Sample size calculation
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The number of sites for GCF sampling in this stwis based on previous studies that
found differences in the levels of cytokines in GBEF, when comparing different clinical
periodontal status (Vernal et al. 2005, Tsai et2807). The ideal sample size to assure
adequate power for clinical parameter differencas walculated considering differences
of at least 0.8 mm for CAL and a standard deviaér0.94 mm between groups in
initially deep periodontal pockets (>6mm). Basedloese calculations, it was decided that
17 subjects per group would be necessary to pramnd@0% power at significance level of
5%.

Statistical Analysis

The statistical analysis was performed using axswé program (BioEstat 5.0, Sociedade
Civil Mamiraua, CNPq, Tefé, AM, Brazil). The biosdician was unaware of the
glycemic status of the subjects. Data were firsangked for normality by the
Kolmogorov-Smirnov test and the data that did radti@ve normality was analyzed using
non-parametric methods. The study unit for cytoKiemels was the site rather than the
subject since periodontitis is a site-specific dsse The primary variables were differences
and changes in the levels of each evaluated cyoRihe secondary variables were clinical
parameters, GCF volume and plasma levels of HbAtt RPG. The percentage of sites
with visible plaque accumulation, BoP and SUP,rttean PD, CAL, GCF volume and the
levels of HbAlc and FPG were computed for eachemibjClinical parameters were
averaged across subjects. Subsequently, all data aweraged in the glycemic groups.
The significance of clinical and glycemic differescbetween groups was compared using
the Mann-WhitneyU-test. The Student t test was used to comparedagation of DM,
and cytokine levels between well-controlled andrpyeoontrolled groups. The Friedman

test was employed to detect statistically significdifferences within glycemic groups
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among experimental periods in relation to cliniaall glycemic differences. When there
were significant differences by the Friedman taspair-wise comparison was performed
by the Wilcoxon test. Repeated measures ANOVA wapla@yed to detect statistically
significant differences in cytokines within glycenmgroups among experimental periods.
When there were significant differences by the atpe measures ANOVA, a pair-wise
comparison was performed using Tukey test. The SGbaretest was used to detect
differences in the frequencies of gender betweenpg. Spearman’s Rank Correlation was
used to test possible relationships between cyolamels and PD and CAL in the same
sampled sites. The cytokine levels were also catedlto HbAlc levels by Spearman’s
Rank Correlation. The significance level estaldisfor all analyses was 5%.

Results

Retention

There were no subject and sampling site dropoutsglihe course of the study period.
Thus, a total of 38 subjects completed the study,porly-controlled and 18 well-
controlled. Seventy-six samples of GCF were analyze period, totalizing two hundred
and twenty-eight samples. The subjects from botlugs reported no adverse effects such
as fever and indisposition after treatment. No gesnin the medication and diet were
reported by the subjects during the study period.

Clinical results

No significant differences were observed betwesameghic groups for age, gender and
duration of DM (p<0.05) (Table 1). The mean (£S&ydls of PD and CAL of the sampled
sites were 5.8 £ 1.0 and 5.8 + 1.0 and, 5.7 £+ h@ &2 + 1.6 for well-controlled and
poorly-controlled groups, respectively. At 3 montbasst-therapy, PD and CAL of the

sampled sites changed for 3.4 + 0.8 and 5.2 £+ 64 &7 = 0.9 and 5.5 + 1.0 for well-
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controlled and poorly-controlled groups, respedyi(@p<0.05). At 6 months post-therapy,
PD and CAL of the sampled sites changed for 3.3%#0d 5.2 + 0.4 and, 3.5+ 0.8 and 5.6

+ 0.8 for well-controlled and poorly-controlled gnus, respectively (p<0.05).

Table 1 -Demographic characteristics of the study poputatio

Characteristics Poorly-controlled (n=20)  Well-controlled (n=18)

Age (years)

Mean + SD 52.33+7.0 52.2+£9.7
Range 41 - 66 40 - 67
Gender (n)

Male 9 8

Female 11 10
Duration of DM

Mean + SD (years) 6.2+0.8 6.1+£0.6

There were no differences between groups regamyeg duration of DM (Student t test;

p>0.05) and gender (Chi-squaest; p>0.05).

Statistically significant decreases in all full-ntlowclinical parameters, except SUP, and in
GCF volumes were observed for poorly-controlled amedl-controlled subjects at 3 and 6
months post-therapy (Table 2, p<0.05). The meaeldeof HbAlc and FPG did not
change for either group over time (p>0.05) and ieathhigher for poorly- than for well-
controlled subjects in all experimental periods Qi®8). Diabetic subjects with poor
glycemic control had significantly higher visiblague accumulation than those with good
glycemic control at baseline (p<0.05). Well-condl subjects achieved a lower mean of

CAL than poorly-controlled subjects at 6 monthstgberapy (p<0.05).
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Table 2 —Full-mouth clinical parameters and glycemic stattipoorly-controlled (HbAlc

values > 8%) and well-controlled (HbAlc level8%) diabetic subjects before and after

scaling and root planing.

Poorly-controlled (n=20)

Well-controlled (n=18)

Parameters Baseline
Pl (%) 81.3 +21.%
BoP (%) 53.2 + 30.F
SUP (%) 3.0+3.6
PD (mm) 3.4+0.°
CAL (mm) 4.2+0.6°
HbA1lc (%) 10.4 + 1.1
FPG (mg/dl) 194.6 +56.7
GCF (ul) 0.40 +0.1'°

3 months
30.3£20.°
7873
2.0 +3.¢
25+0.¢"
35+0.¢°
10.1+2.2
206.3+72.5

0.15 + 0.0P

6 months
29.0 +¢5°
7.0+7.°

0.7+1.7

2.7+0.°
3.6 0.6
10.9 £ 2.0
212.0 + 79.%

0.15+0.0°

Baseline

52.9+22.7

49.9 +27.:°
28+57
3.4+0.¢°
4.0+0.¢°
7.0+0.

131.9 + 38.

0.40 +0.1:2

3 nbs
21.3+24.°

11.5+10.°

8.3+0.¢

145.2 + 33.

0.17 +0.0°

6 months
27.6 £22.5°
13.2 £10.8°

1.9+1.3

25+0.¢°
3.1+0.1°
8.30.C

149.8 £ 51.

0.15+0.0°

Pl: plaque index; BoP: bleeding on probing; SURpmuwation; PD: probing depth; CAL:

clinical attachment level; HbAlc: glycated hemoghpbFPG: fasting plasma glucose;

GCEF: gingival crevicular fluid.

Different letters indicate statistically signifidadifferences over time within each glycemic

group (Friedman and Wilcoxon tests; p<0.05). * Biéinces between well-controlled and

poorly-controlled groups at each time point (Manhitvey; p<0.05).

Cytokine levels

In general, the cytokine levels for both diabetioups did not change following

periodontal therapy (p>0.05), except for the cotregion of IFNy, which increased in

well-controlled subjects at 3 and 6 months postae (Figure 1; p<0.05). In addition,

total amounts and concentrations of IlFNvere higher in well- than in poorly-controlled
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subjects at baseline and 3 and 6 months post-théFagure 1; p<0.05). The levels of IL-4
were lower in well- than poorly-controlled diabesigbjects at baseline (p<0.05; Figure 2).
Conversely, total amount and concentration of ILvl&re higher in poorly- than well-
controlled subjects in all experimental periodsg(ffe 3; p<0.05). There were no
significant differences between groups, regardimg tbtal amount and concentration of

TNF-a (Figure 4) and IL-23 (Figure 5) at any time pdjor0.05).
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Table 3 presents the correlation coefficients fotalt amounts and concentrations of

cytokines and PD and CAL of the sampled sites ahA1d level. Statistically significant

positive correlations were found between total am®uand concentration of TNE-

(p<0.05), IL-4 (p<0.001) and IL-17 (p<0.001) addAlc while the levels of IFN-were

negatively correlated with HbAlc (p<0.001). In ddd, IL-17 was positively correlated

with IL-4 (p<0.001) and TNFe (p<0.05). There was a negative correlation betwiben

concentration of IFN-and the total amount of IL-17.

Table 3 - Correlation coefficients for cytokine levels anD Bnd CAL of the sampled sites

and, HbAlc levels (n= 76 periodontal sites).

TNF-a IFN-y IL-4 IL-17 IL-23
TA cc TA cc TA cC TA cC TA cC
TNF-a cC 0.98
i TA -0.12
cc -0.25 -0.26 0.99
TA 0.03 0.67 -0.20  -0.10
e CC 004 008 020 -011 099
17 TA 0.2€ 03C -020 -0.27 0517 0571
cC 020 025 -0.08 -016 046 046  0.94
TA 0.15 0.16 0.20 0.04 0.23 0.22 0.20 0.20
23 cc 0.15 0.16 0.18 0.03 0.22 0.22 0.19 0.19 0.99
HbAlc 025 027 -060° -057 041 041 050 041 -001 -0.01
PD 013 -0.11 0.12 0.18 0.003 0002 -0.10 -0.10 .030 -0.02
CAL -0.04 -0.09 -0.10 0.20 -0.08 -0.08 -0.07 -0.05-002 -0.01

TA: total amount (pg/site); CC: concentration (d)/itHbAlc: glycated hemoglobin (%); PD:

probing depth (mm); CAL: clinical attachment leygim); TNFa: tumor necrosis factar: (IFN)-

v: interferony; IL-4: interleukin-4; IL-17: interleukin-17; IL-23nterleukin-23.

* Correlations significant at p<0.05 level by Spraan’s Rank Correlation test.
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** Correlations significant at the p<0.001 level §pearman’s Rank Correlation test.
Discussion
It has been suggested that an imbalance among Th2-, Th17- and T regulatory (Treg)-
type cytokines in the immune-inflammatory respomagminst periodontal pathogens is
critical in the determination of the pattern of ipdontal lesions (Seymour & Gemmel
2001, Ukai et al. 2001, Teng 2002, Garlet et a030This study examined, for the first
time, the levels of pro- and anti-inflammatory dyitees related to the Th cells (TNF-
IFN-y, IL-4, IL-17 and IL-23) in chronic periodontitigtas of type 2 diabetic subjects
presenting good or poor glycemic control. In geheatze results demonstrated that the
pattern of cytokines in periodontitis sites, matthe disease severity, might be related to
the glycemic status, which, in turn, seems to playucial role in the host response against
periodontal pathogens in diabetic subjects. Sitéh whronic periodontitis of well-
controlled type 2 diabetic subjects exhibited higl&CF levels of IFNy and decreased
levels of IL-4, suggesting predominance of Thl-tggkine in these subjects, while sites
of poorly-controlled individuals presented increhdle-17 levels, suggesting dominance of
Th17-type cytokines in sites under the challengeyplerglycemia.
For many years, periodontitis was described asnalpalance between Thl and Th2
cytokine profiles (Gemmell & Seymour 2004). Recgnthis concept has been defied by
the discovery of Thl7 and Treg cells and theirteslacytokines in periodontal lesions
(Takahashi et al. 2005, Lester et al. 2007, Careévsd. 2008, Cardoso et al. 2009, Dutzan
et al. 2009a). Overall, clinical and vitro evidence shows presence of the Thl7-type
immune response in periodontal diseases and imedicdtat periodontal pathogens can
stimulate 1L-17 production from T-cells (Oda et 2003, Lester et al. 2007, Cardoso et al.

2009). The role of Th17 cells and their relateddesin autoimmune type 1 DM has been
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often investigated (Bradshaw et al. 2009). Howeverdate, there is little information
regarding the function of these cells in type 2 DMababadi et al. 2010). A recent study
showed that the serum levels of IL-17 were highertyipe 2 diabetic subjects, when
compared to non-diabetic controls, suggestingatiogiship between IL-17 and type 2 DM
(Arababadi et al. 2010). The precise biological Inaeisms that could explain the elevated
levels of IL-17 in the GCF of poorly-controlled gebts and the positive correlation
between this cytokine and HbAlc levels remain tdrbly evaluated. One hypothesis may
be the non-enzymatic glycation of proteins underhyperglycemic condition and,
subsequent accumulation of advanced glycation epdlupts (AGES) in periodontal tissues
(Katz et al. 2005). In addition to the stimulatiaf proinflammatory mediators by
pathogens in periodontal sites, AGEs, when attactoedts receptors (RAGE), also
stimulate the overproduction of proinflammatoryatyhes, including IL-17 (King 2008).
Accordingly, the destructive biological function$ kh-17 may amplify the severity of
periodontal inflammation (Takahashi et al. 2005kIBe et al. 2007) and link T-cell
activation to bone resorption (Sato et al. 2006 ¥akt, it has been suggested that the Th17-
type response may induce osteoclastogenesis, rdtaer Thl, possibly through IL-17-
mediated induction of the receptor activator of ME-{igand (RANKL) (Kotake et al.
1999, Sato et al. 2006, Dutzan et al. 2009a). éstergly, recent findings from our research
group have shown that poor glycemic control is teglato an imbalance in the
RANKL/OPG ratio in the GCF from type 2 diabetic gdis, favoring osteoclastogenesis
(Santos et al. 2010). Together, these findingsfome the hypothesis that chronic
hyperglycemia may interfere in the levels of sgedihmune-inflammatory mediators in
periodontal tissues that could explain, at leastpart, the more severe periodontal

breakdown reported in poorly-controlled, when comegato well-controlled diabetic
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subjects (Seppéla & Ainamo 1994, Tsai et al. 2Q0&, et al. 2007, Chen et al. 2010,
Bandyopadhyay et al. 2010).

Elevated concentrations of I1L-23 in diseased pembal sites, compared to healthy tissues,
suggest the involvement of this cytokine in thenpgenesis of periodontitis (Lester et al.
2007, Cardoso et al. 2009, Ohyama et al. 20@@Never, to our knowledge, GCF levels of
IL-23 have not previously been reported in periddien subjects with type 2 DM.
Although 1L-23 is able to differentiate and expam@gmory T cells and increase the
production of IL-17(Tan et al. 2009), in this study, no significarffetiences in the levels
of IL-23 were found between groups at any timés Important to note that, besides 1L-23,
other cytokines have been suggested to have arrdwbilizing the IL-17-producing T
cells, supporting other pathways, differently froa23, in the induction of these types of
response (Sutton et al. 2006).

IFN-y and IL-4 correspond to Th1l and Th2 cytokines, gepely. In non-diabetic subjects,
it has been demonstrated that low amounts of Ibdllagh levels of IFN¢ are involved in
the destruction of periodontal tissues, whereaseeased ratio of IL-4/IFN-is associated
with healthy periodontal conditions (Shapira etl#192, Ukai et al. 2001, Tsai et al. 2007).
In this study, periodontitis sites from well-corited subjects exhibited higher levels of
IFN-y in all experimental periods and decreased levelk-d at baseline, when compared
to poorly-controlled individuals, suggesting donmnoa of a Thl and weakness of Th2
immune responses. Although the present study didimdude a non-diabetic group, it
seems that the periodontitis development in wefitadled subjects follows the same
pattern of Th1/Th2 imbalance already describednfam-diabetic subjects in the literature
(Shapira et al. 1992, Ukai et al. 2001, Tsai ek@D7). In addition, we found a slight but

interesting negative correlation between levelsifEM-y and IL-17. In fact, previous
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investigations have demonstrated that the Thl ayeoKFN-+, may potently suppress the
development of IL-17-producing Th cells from nai@®4+ precursor cells, providing a
mechanism by which Thl development could antagohiZer expansion (Harrington et al.
2005, Park et al. 2005).

TNF-a is a well-recognized proinflammatory cytokine ierjpdontitis, able to stimulate the
degradation of the connective tissue matrix andebsorption directly and indirectly
(Tervahartiala et al. 2001; Kurtis et al. 2005).thdlugh a slight significant positive
correlation was found between TNFand HbAlc, in this study, TNé&-evels in the GCF
were similar between poorly- and well-controlledjgats in all experimental periods. This
finding was somewhat expected since both {FEAd IL-17 are able to stimulate the
production of TNFe. Findings from a recent study (Venza et al. 20d@nonstrated that
TNF-0. gene expression was higher in poorly-controlleBARc levels> 8%) than well-
controlled (HbAlc levels < 8%) type 2 diabetic ®dt$. Such divergences in both studies
may be attributed to the differences in the acguod¢he methods used to detect ThF-
Besides the observed clinical improvements (Tapléen2general, cytokine levels for both
diabetic groups did not change significantly follog/the non-surgical periodontal therapy.
Only a significant increase in the concentratiorlFf-y was observed at 3 and 6 months
for well-controlled subjects, probably due to tleeluction in GCF volume after treatment,
as a result of the remission of the inflammatorycesgBuduneli et al. 2009). Few studies
have evaluated the effect of periodontal therapytlmm local levels of inflammatory
markers in diabetic subjects and conflicting reshihive been shown (Talbert et al. 2006,
Navarro-Sanchez et al. 2007, Correa et al. 2008Ipert et al. (2006) demonstrated no
changes in the TNE-and IL-6 levels in GCF after non-surgical treatinehperiodontitis

in type-2 diabetic subjects. In contrast, someistidave demonstrated that the GCF levels
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of TNF-, IL-18, MMP-8 and MMP-9 were reduced significantly follmg periodontal
treatment in type 2 diabetic subjects (Navarro-8ancet al. 2007, Correa et al. 2008).
However, differences in experimental designs amshglies, including the type of
cytokines studied, periodontitis severity and ELISnsitivity hampered a more
meaningful comparison with the present results.

Interventional studies have evaluated the poterdftdcts of periodontal therapies on
glycemic control of diabetic subjects (Stewart et28@01, Kiran et al. 2005, Janket et al.
2005, Navarro-Sanchez et al. 2007, Correa et alOR0Therefore, one important
additional finding of this study is that the levelsHbAlc did not change significantly at 3
and 6 months following non-surgical periodontalréipg/ for any glycemic group (Table
2). These results are in agreement with those fsmwaious studies in which SRP resulted
in periodontal clinical benefits without signifidareduction in the glycemic control of
diabetic subjects (Janket et al. 2005, Correa.2(dl0). On the other hand, these findings
are in contrast to those from intervention studieg showed improvements in metabolic
control of diabetic subjects following periodontiaérapy (Stewart et al. 2001, Kiran et al.
2005, Navarro-Sanchez et al. 2007). Overall, receata-analyses have demonstrated
positive effects of periodontal therapies in thgcgmic control of diabetic subjects (Darré
et al. 2008, Simpson et al. 2010, Teew et al. 20D@)ré et al. (2008) suggested that
periodontal treatment could improve glycemic contfier analyzing randomized and
controlled interventional studies performed in typbend 2 diabetic subjects. Similarly,
Teew et al. (2010) and Simpson et al. (2010) prepdbat there may be a modest but
significant improvement in glycemic control aftezrpdontal treatment in type 2 diabetic
subjects. Conflicting results among studies mayekplained by differences in study

designs and interventions, types of DM, initialdesvof HbAlc, methods for determining
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HbAlc values, severity of periodontitis, and thérof other variables on the glycemic
condition such as diet, physical activity and cdamde to medications and changes in
hypoglycemic medications during study period. Inliidn, it has been recognized that a
large sample size is required for the observatibrary significance reduction in the
HbA1c level(Janket et al. 2005, Darré et al. 2008).

In conclusion, the results of the present studycetdd a trend towards a domination of
pro-inflammatory Thl- or Th1l7-cytokines in sites dfronic periodontitis from type 2
diabetic subjects, according to their glycemic oointSince only cytokine profiles were
evaluated and no characterization of T cells phgiest in the periodontal lesions was
performed, these initial findings are still not egb to define the predominant pattern of
the Th immune response in each glycemic condifitverefore, further studies are required
to better characterize the Th subsets that cotiteoperiodontitis development in well- and
poorly-controlled diabetic subjects. Furthermorice Treg cells regulate the effector
functions of activated Th cells, further studies also needed to assess the role of these
cells and related cytokines in the periodontaldesiof type 2 diabetic subjects and
determine the impact of glycemic control in the mladion these responses.
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5. ESTUDO 3

Partial- and full-mouth scaling and root planing irtype 2 diabetic subjects: a 12-month
follow-up of clinical parameters and levels of ckioes and osteoclastogenesis-related
factors - J Periodontal Res. 2012 Feb;47(1):45-54.

Vanessa Renata SANTOS, Fernanda Vieira RIBEIRGCsodadImeida LIMA, Tamires

Szeremeske de Miranda, Magda FERES, Marta Ferr@fSTOS, Poliana Mendes
DUARTE.

Abstract

Objective and Background: The aim of this study was to evaluate the 12-meiffiects of
full-mouth (FM) and partial-mouth (PM) scaling amdot planing (SRP) in clinical
parameters and levels of cytokines and osteoclestsys-related factors in type 2 diabetic
subjects with chronic periodontitis.

Methods: 34 subjects received FMSRP (n=17) or PMSRP (n=&ithin 24 hours or in
multiple-sessions, respectively. Clinical paranetand local levels of tumor necrosis
factor, interferon (IFN)y, interleukin (IL)-17, IL-23, IL-4, receptor actit@ of NF«M3
ligand and osteoprotegerin (OPG) were assessedsafife, 3, 6 and 12 months post-
therapies.

Results Clinical parameters improved after both therag@s0.05), without differences
between groups at any time-points (p>0.05). Overtdilere were no considerable
differences in the local levels of the biomarketsdeed between groups (p>0.0H)-23

concentration and total IFlamount increased in FMSRP and decreased in PMERP g

from baseline to 3 months and from baseline to Gth) respectively (p<0.05).
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Conclusion Both PMSRP and FMSRP promoted benefits in clinparameters and
modulated the cytokines and osteoclastogenesitedefactors similarly at 12 months in

type 2 diabetic subjects.

Key Words: Diabetes Mellitus; Chronic Periodontitis; Rootmifay; Cytokines.

Introduction

Previous studies have shown that scaling and reoing (SRP) alone or in combination
with adjunctive therapies may promote clinical pddntal improvements in diabetic
subjects (1-3). Partial-mouth scaling and root pigfPMSRP), in multiple sessions with
weekly intervals, is the standard protocol to treatiodontitis. However, considering the
possible translocation of bacteria from one sitarnother in the oral cavity, it has been
suggested that treated periodontal sites couldelgected by pathogens from untreated
sites when applying PMSR@-6). Therefore, studies have suggested thatnfollith
scaling and root planing (FMSRP) within short-tezould avoid this bacterial reinfection

that may challenge periodontal treatment outcqm@&s.

Periodontal breakdown is host-mediated by locatipetion of inflammatory mediators in
response to pathogens and its prod(&tsSeveral pro- [e.g. tumor necrosis factor (TNF)
a, interferon (IFN)y, interleukin (IL)-17 and IL-23] and anti-[e.g. W} inflammatory
markers and osteoclastogenesis-related factorsrgxgptor activator of NKR (RANK),
RANK ligand (RANKL) and osteoprotegerin (OPG)] haveen identified in the gingival
crevicular fluid (GCF) as a result of cellular respes around healthy and diseased

periodontal tissued 0-14). Therefore, analysis of biological markiershe GCF has been
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proposed as a non-invasive means of studying thgadmof systemic disorders on the

pathophysiology of periodontal diseases and theregsponse to periodontal therafdi&s).

Considering the bacterial recolonization hypothesiter employing PMSRP, FMSRP
could be a better therapeutic alternative for dialbsibjects that may present an increased
risk of infections. Although some studies have sssé the effect of FMSRP in diabetic
subject42,16), to date, only one study from our researchug has compared FMSRP and
PMSRP in the treatment of periodontitis in typei&bétic subject$3). We demonstrated
that FMSRP and PMSRP were similarly effective inpioving clinical parameters in
diabetic subjects with chronic periodontitis atrigil® months post-therapi€y. Therefore,
this study aimed to compare the effects of FMSRIPRMSRP on clinical parameters and
local levels of cytokines and osteoclastogenesete® factors [soluble RANKL
(SRANKL), OPG, TNFe, IFN-y, IL-4, IL-17 and IL-23] in type 2 diabetic subjscwvith
chronic periodontitis over 12 months. We hypothegithat FMSRP and PMSRP for the
treatment of chronic periodontitis in type 2 diabetubjects could promote similar 12-

month clinical and osteoimmunological outcomes.

Material and Methods

Sample size calculation

The sample size to assure adequate power for @liperameter differences was calculated
considering differences of at least 1 mm for clhiattachment level (CAL) and a standard
deviation of 1mm between groups in initially deepclets £ 7mm). Based on these

calculations, it was decided that 17 subjects peumgwould provide an 80% power at a

significance level of 5%. The number of sites faLk>sampling was based on studies that
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found differences in the levels of cytokines in t&CF, when comparing clinical

periodontal status and the effect of SRP,18).

Subject population

Thirty-four subjects (42-67 years old) with typedbetes mellitus (DM) and chronic
periodontitis were selected from the populatioremefd to Guarulhos University, from
December 2007 until March 2009. All eligible sultgeevere informed of the nature,
potential risks and benefits of their participationthe study and signed their informed
consent. Study protocol was previously approvedhgy Guarulhos University’s Ethics

Committee in Clinical Research.

Inclusion/ exclusion criteria

Data concerning the duration of DM and medicatiorese retrieved from the medical

records of the subjects. All subjects had type 2 ¥ at least the past 5 years and
generalized chronic periodontit{d9). They were under insulin supplementation, diet
regimen and/or oral hypoglycemic agents. All sutgeeere > 30 years old, had at least 15
teeth excluding third molars and teeth indicate@xodontias, and more than 30% of the

sites with probing depth (PD) and CAL4 mm at baseline.

Exclusion criteria were pregnancy, lactation, catrr@moking and smoking within the past
5 years, periodontal or/and antibiotic therapiesh@ previous 6 months, regular use of
mouthrinses containing antimicrobials in the préeg@® months, other systemic condition

that could affect the progression of periodontakedse, long-term administration of anti-



96

inflammatory and immunosuppressive medications,aperal pathology, orthodontic

appliances and multiple systemic complications bf.D
Experimental design and treatment protocols

In this prospective, parallel, blinded, randomized controlled clinical trial, 34 type 2
diabetic subjects with chronic periodontitis wetdmitted to an initial treatment phase,
including supragingival plague and calculus remsyvatexodontia and provisional
restorations. They were instructed to use softhtooish, dental floss and interdental
toothbrushes, as necessary, and the same brambtopaste during the study (Colgate

Total®, Colgate-Palmolive Ind. e Com. Ltda., Sdo Pauky, Brazil).

The subjects were randomly assigned, by tossingiralry the same assessor (PMD), to:
FMSRP (test group, n=17): SRP was completed in 2 appunts lasting approximately
120 minutes each, under local anesthesia usingdmerial curettes and ultrasonic device,
in a maximum of 24 hours on two consecutive d®&MSRP (control group, n=17): SRP
was completed in 4 appointments lasting approxily#&@ minutes each, performed under
local anesthesia using periodontal curettes andltassonic device in a maximum of 21

days. None group received antibiotics or localraitiobials.

Supportive therapy sessions were performed at&@)db9 months post-therapies, lasting
approximately 60 minutes each. The supportive thernacluded professional plague
control with abrasive sodium carbonate air-powdetesm, subgingival debridement, as
necessary, and re-instruction of oral hygiene. $tbjects were monitored by clinical

parameters, fasting plasma glucose (FPG), glychteaoglobin (HbAlc), levels of
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cytokines and osteoclastogenesis-related factotsasgline, 3, 6 and 12 months post-

therapies.

Plasma and clinical monitoring

A single laboratory performed all blood analysebni€al Analysis Laboratory, Guarulhos
University). FPG, measured by glucose oxidase nietivas expressed in mg/dl. HbAlc,

measured by high-performance liquid chromatograplag expressed as percentage.

Clinical examinations were performed by one exam{h&S), calibrated according to the
method described by Araujo et al. (20). The intxareiner variability was 0.20 mm for PD
and 0.23 mm for CAL. Clinical parameters registedéchotomously [e.g. bleeding on
probing (BoP)] were calculated by the Kappa-Ligtgttand the intra-examiner agreement
was >0.85. The examiner and biostatician (FVR) wéireded of the treatment allocation

of the subjects.

The following parameters were assessed at sig sitall teeth excluding third molars
using a manual periodontal probe (North Carolintdu-Friedy, Chicago, IL, USA): plaque
index (PIl, presence/absenc&l), BoP (presence/absence), and suppuration (SUP,

presence/absence), PD (mm) and CAL (mm).

GCF sampling and enzyme linked immunosorbent assa§£LISA)

Two non-contiguous sites per subject, presenting &0 CAL >5mm, BoP and no
furcation involvement were chosen for samplingbAseline, GCF was collected one week
after clinical examination to avoid changes innigure. GCF samples were subsequently

taken from the same selected sites at 3, 6 and drizths post-therapies. Samples were
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collected and stored as previously described bytoSaet al.(22). After removal of the
supragingival biofilm with sterile cotton pelletie sites were isolated with cotton rolls
and gently dried with an air syringe to eliminakes tpossibility of contamination with
saliva. GCF was collected by inserting standardepatrips (Periopaper, Oraflow Inc.,
Smithtown, NY, USA)pproximately 2 mm into the sulcus/pocket for 3sips visually
contaminated with blood were discarded. The GCFpsamolume was measured in a
calibrated appliance (Periotron 8000, Proflow IAenityville, NY, USA) and the readings
were then converted to an actual volume (ul) bgrexfce to the standard curve. The strips
from the two selected sites were immediately plaotal separate microcentrifuge tubes
containing 250 pl phosphate-buffered saline pluggase inhibitor cocktail. The samples
were stored at -20°C for subsequent assays. GCplesawere analyzed by ELISA for
TNF-a, IL-4, IFN-y, IL-17 and IL-23 (HS Quantikine; R&D Systems Inbjnneapolis,
MN, USA), sRANKL and OPG (Biomedica MedizinprodukBambH & Co KG, Wien,
Austria), according to the manufacturer’'s recomnatioths. The tubes were vortexed for
30s and centrifuged for 5min at 1,500xg in ordeeliate. The negative controls for the
assays were the PBS plus protease inhibitor cdckitiout GCF sample. The minimum
detectable doses (sensitivity) for TNFIL-4 and IL-23 range from 0.038 — 0.191 pg/ml,
0.03 - 0.22 pg/ml and 2.7 - 16.3 pg/ml, respecyivéhe minimum detectable doses for
IFN-y and IL-17 were < 8.0 pg/ml and < 15 pg/ml, respety. The limit of detection for
SRANKL and OPG were 1.6 pg/ml and 2.8 pg/ml, reSpely. In relation to specificity,
the manufacturers reported no significant crosstiaty or interference for the ELISA kits

used in this study. Results were reported as émtalunt (pg) of each protein per site in 30s
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of sampling. Calculations of the protein concemreg in each site (pg/pl) were

established by dividing the total amount of theheagtokine by the GCF volume.
Statistical Analysis

Primary outcome variable was the mean CAL changé-therapies in sites with initial PD
>7mm. Secondary outcome variables were full-mouth B4P, SUP, PD, CAL and
percentage of sites with PEbmm, mean CAL and PD changes in the full-mouth iand
sites with initial PD between 4 and 6 mm, HbAlc &G levels and cytokines and
osteoclastogenesis related factors measurementa. vidme examined for normality by
Kolmogorov-Smirnov test. The data that did not aghi normality were analyzed using
non-parametric methods. The percentage of sitds wisible plaque, BoP, PB5mm, PD
>7mm, SUP, the mean PD, CAL, and the levels of HbAdd FPG were computed for
each subject. The changes in PD and CAL from besédi 12 months post-therapies were
examined in full-mouth level and in subsets ofiaiPD of 4-6mm (intermediate pockets)
and_>mm (deep pockets). The study unit for cytokineelewvas the site rather than the
subject since periodontitis is a site-specific dge Clinical parameters were averaged
across subjects. Subsequently, clinical and glycgmarameters and cytokine levels and
changes were averaged in each group. Clinical,eghyc, age and duration of DM
differences between groups was compared by Studest. Cytokines levels and changes
were compared between groups by Mann-Whitbetest. Repeated measures ANOVA
and Friedman test compared clinical/glycemic patarmse and cytokine levels,
respectively, within each group among time-poinfs. pair-wise comparison was

performed by the Tukey test after ANOVA? test was used to detect differences in the
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distributions of gender, treatment regimen for Divll subjects with HbAlc >8% between
groups. The level of significance was set at 5%jusithents were made for multiple
comparisons when the levels of the seven biomarmkers evaluated. In brief, an overall p
of 0.05=1-(1-kj was computed, where k was the desired individualpe. Therefore, for

biomarkers levels comparisons, p values of <0.08% wonsidered statistically significant

at p<0.05.

Results

There were no subject or site dropouts during thdysperiod. Subjects from both groups
reported no adverse effects such as fever andpiositson after treatment and reported no

changes in the category of treatment regimen forddiking the study.

Clinical and glycemic results

No significant differences were observed betweerSRM and FMSRP groups for age,
duration of DM and gender, glycemic status andtitneat regimen distributions (p>0.05;
Table 1). Table 2 presents the mean values ofceali@nd glycemic parameters before and
after therapies. There were no differences betvggenps for any clinical and glycemic
parameters at any time-point (p>0.05). Both thesped to a significant decrease in the
mean percentage of sites with BBmm, PD>7mm, plaque accumulation, BoP and CAL,
GCF volume (p<0.05). PMSRP group presented sigmfly lower values of mean PD at
3, 6 and 12 months post-therapy when compared s$eliba (p<0.05). Although the
FMSRP group also presented reductions in meanstPDaad 6 months, compared to
baseline (p<0.05), at 12 months post-treatmens, plarameter showed a trend towards

baseline mean value. Both groups showed similaratezhs in PD and CAL, considering
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full-mouth and PD categories (p>0.05). The meamictdns in PD of intermediate pockets
(PD of 4-6mm) from baseline to 12 months post-thgnaere 1.5 + 0.3 mm and 1.3 + 0.3
mm for PMSRP and FMSRP, respectively. The meanctexhs in PD of deep pockets
(PD >7mm) from baseline to 12 months post-therapy wesetD.5 mm and 2.2 + 0.4 mm

for PMSRP and FMSRP, respectively.
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Table 1- Demographic characteristics of the study poputedt baseline.

Characteristics FMSRP (n=17) PMSRP (n=17)
Age (years)

Mean + SD 51.9+7.8 53.1+8.1
Range 42 - 66 42 - 67
Gender (n)

Male 9 7

Female 8 10
Duration of DM

Mean + SD (years) 6.3+£0.9 6.2+0.6
Glycemic status (n)

HbA1c< 8% 5 6

HbAlc >8% 12 11
HbA1c<6.5 % 1 2

HbAlc >6.5 % 16 15
Category of treatment regimen

Diet 3 3

Diet + insulin 1 2

Diet + oral hypoglycemic agentsl2 11

(metformin or glybenclamin)
Diet + oral hypoglycemic agentsl 1
(metformin  or glybenclamin) +

insulin

There were no differences between groups regardgeyand duration of DM (Student t test;

p>0.05) and regarding gender, treatment regimerggmemic statusy’test; p>0.05).
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Table 2 - Means (x SD) o the clinical and glycemic parametersboth groups at baseline, and at 3, 6 and 18tnsopost-

therapies
FMSRP (n=17 subjects) PMSRP (n=17 subjects)
Parameters Baseline 3 months 6 months 12 months Baseline 3 months 6 months 12 months
Pl (%) 709+31.8a 29.2+238b 29.2+188b 265+19.1tb.4+28.3a 29.3+16.0b 27.0+15.7b 27.2+R0.4
BoP (%) 47.3 £ 26.0a 85+7.1b 6.7 £10.4b 5.0+5.2b 533%.3a 10.9+10.8b 10.2+122b 9.9+11.7b
SUP (%) 1.7+29 1.4+3.2 0.3+0.9 0.3+x1.2 3.0+48 .624.2 1.0+£20 1.2+19
PD (mm) 3.3+0.9a 2.7+0.9b 2.7+0.5b 2.8 +0.5ab 3m6a 2.6+0.8b 2.7+0.8b 2.7+0.7b
CAL (mm) 3.8+0.6a 3.1+0.7b 3.1+0.6b 3.2+0.6b 4.29a0 3.5+0.7b 34+1.2b 3.4+1.0b
GCF (ul) 0.60+0.18a 0.23+0.11b 0.21+0.14b 0.20+0.1GK58 +0.18a 0.20+0.17b 0.21+0.13b 0.21 +19.10

Sites PD>5mm (%) 20.4 +8.7a 6.3+3.7b 55+4.8b 6.3+48b 25MHa 9.6x7.1b 9.5+8.0b 8.2+6.9b
Sites PD>7mm (%) 6.4+4.8a 1.0+£08b 1.1+09b 1.2+12b $H84a 1.3+x10b 1.2+09b 1.0+£13b
HbAlc (%) 94+25 10.1+£25 9.7+20 10.2+25 89+22 93+19 10.2+£29 10.6+2.9
FPG (mg/dl) 170.8+£70.0 2054+87.7 199.2+91.1 190.2+828/9.4+55.7 172.8+56.0 198.4+67.7 200.2970.
FMSRP: full-mouth scaling and root planing; PMSRErtial-mouth scaling and root planing; PI: plagudex; BoP: bleeding on probing; SUP:

suppuration; PD: probing depth; CAL: clinical attagent level; GCF: gingival crevicular fluid; HbAlglycated hemoglobin; FPG: fasting
plasma glucose. For each parameter, differentr¢efte b) indicate statistically significant difégrces among the four experimental periods within
each therapeutic group (Repeated measures ANOVATakdy test; p<0.05). There were no differencesvben treatment groups at each time

point by Student t test (p>0.05).
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Cytokines results

There were no differences between groups regaiti@devels of any biomarker at any period
(p>0.05; Table 3). Concentrations of SRANKL werghar in the PMSRP group at 12 months
and in the FMSRP group at 3 and 12 months, comparédseline (p<0.05). Total amounts of
OPG increased for both groups at 12 months posajlye when compared to the other periods
(p<0.05). There was a significant increase in thecentrations of OPG in all time-points after
PMSRP (p<0.05). The RANKL/OPG ratio decreased fathlgroups at 12 months post-therapy,
when compared to the other periods (p<0.05). Cdresons of IFNy increased in PMSRP
groups at 12 months post-therapy compared to In@s§b<0.05). IL-4 levels increased for the
PMSRP group at 12 months post-therapy when compare other time-points (p<0.05). IL-17
levels decreased for both groups at 12 months thigeapies when compared to baseline, 3 and 6
months (p<0.05). There were no changes in the devkTNFa and IL-23 over time (p>0.05;

Table 3).
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Table 3 - Median (range) of total amounts (pg/site) and eotrations (pg/pl) of cytokines and osteoclastogesneelated factors for
FMSRP and PMSRP groups at baseline, and at 3, @2antbnths post-therapies.

Mediators

FMSRP (n=34 sites)

PMSRP (n=34 sites)

BASELINE 3 MONTHS 6 MONTHS 12 MONTHS BASELINE 3 MONTHS 6 MONTHS 12 MONTHS
SRANKL 44.3 39.5 38.9 42.8 42.3 36.9 40.2 40.8
(py/site) (18.9 - 82.6) (20 - 66.7) (11.5- 86.3) (24.3-91.1) (16.3 - 137.6) (17.8 - 219.9) (18.9-120.1) (17.3-65.3)
SRANKL 226.15a 427.1b 445.8ab 1320.3b 245.3a 806.8ab 449.9ab 797.2b
(pg/ul) (44.6 - 1183.3) (24.8-5718.1) (50.2-5311.6) (0.0 - 4476.5) (25.8-1710.2) (17.8-3221.6) (24.2-5172.9) (0.0 - 3159.5)
OPG 5.4a 4.8 5.5a 7. 6.2a 6.6a 6.7a 10.%
(pg/site) (0.0-12.7) (0.0 .-25.1) (0.0-11.6) (0.0 - 30.6) (0.0 - 20.9) (2.9 - 26.0) (1.5-15.4) (1.6 -27.7)
OPG 21.5 78.3 59.0 66.6 30.0a 122.8b 70.8b 75.4b
(pg/ul) (0.0 - 355.6) (0.0 - 1020.4) (0.0 - 1065.8) (0.0 - 339.4) (0.0 -291.7) (2.5-928.9) (7.5 - 632.6) (4.4 - 903.6)
sRANKL/OPG 19.22 18.% 16.5a 4.8 20.2a 18.2a 19.54 4.3
(3.0-128.8) (1.8 -63.8) (2.0-81.8) (1.6 -81.0) (4.1 -150.8) (3.7-37.7) (4.1-19.4) (1.5-22.9)
TNF-a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(pg/site) (0.0-3.3) (0.0-3.7) (0.0-4.6) (0.0-3.1) (0.0-0.5) (0.0-0.5) (0.0-0.4) (0.0-0.4)
TNF-a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(pg/ul) (0.0-0.4) (0.0-0.4) (0.0-0.3) (0.0-0.9) (0.0-4.8) (0.0-1.7) (0.0 -3.4) (0.0-1.9)
IFN-y 3.7 6.1 7.2 7.3 5.2 5.2 4.3 8.4
(pg/site) (0.0-12.5) (0.0-16.9) (0.0- 31.3) (0.0-31.3) (0.0 - 19.3) (0.0-14.2) (0.0 -22.7) (0.0-13.4)
IFN-y 17.8 45.8 43.8 50.8 18.2a 26.6ab 21.3ab 43.5b
(pg/ul) (0.0 - 224.8) (0.0 - 264.5) (0.0-314.3) (0.0 - 329.9) (0.0 - 452.7) (0.0 - 789.9) (0.0 - 223.6) (0.0 -533.2)
IL-4 0.0 0.0 0.0 0.0 0.0a 0.0a 0.0a 0.03b
(pg/site) (0.0-0.1) (0.0-0.1) (0.0-0.2) (0.0-0.4) (0.0-0.2) (0.0-0.1) (0.0-0.1) (0.0-2.2)
IL-4 0.0 0.0 0.0 0.06 0.0a 0.0a 0.0a 0.14b
(pg/ul) (0.0-0.9) (0.0-3.0) (0.0-3.1) (0.0-4.2) (0.0-3.6) (0.0-3.5) (0.0-1.2) (0.0-12.4)
IL-17 11.0a 15.5a 15.5a 0b 13.6a 13.0a 14.8a 0.0b
(pg/site) (0.0 - 195.5) (0.0 - 56.8) (0.0 - 153) (0.0 - 42.4) (0.0 - 88.0) (0.0 - 183) (0.0 -63.0) (0.0-32.4)
IL-17 46.9a 80.3b 144.1b 0.0c 61.5a 82.9a 70.5a 0.0b
(pg/ul) (0.0 - 529.5) (0.0 - 567.5) (0.0 - 2266.7) (0.0 - 392.5) (0.0 - 880.0) (0.0 - 1830.0) (0.0 - 346.0) (0.0 - 249.5)
IL-23 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
(pg/site) (0.0 - 34.9) (0.0-67.7) (0.0 - 46.5) (0.0-77.1) (0.0-26.1) (0.0 - 31.3) (0.0 -30.7) (0.0-63.7)
IL-23 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
(pg/ul) (0.0 - 365.9) (0.0 - 277.0) (0.0 - 278.0) (0.0 - 326.2) (0.0 - 261.0) (0.0-51.2) (0.0 - 307.0) (0.0 - 490.3)
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For each biomarker, different letters (a, b) inthcatatistically significant differences among tio&ir experimental periods within each
therapeutic group (Friedman test; p<0.05). Thereew® differences between treatment groups at ga@hpoint by Mann-WhitneyJ-test

(p>0.05).



In general, the changes in cytokine levels didditber considerably between groups. Only
the concentration of IL-23 (Fig. 1) and the totadaunt of IFNy (Fig. 2) increased in
FMSRP and decreased in PMSRP from baseline to 3hsicand from baseline to 6

months, respectively.
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Figure 1. Bar charts of the mean changes and standard drtbe anean (SEM) of the

concentrations of cytokines and bone related-fadtoFMSRP and PMSRP groups from
baseline to 3, 6 and 12 months. * Differences betw&eatment groups by Mann-
Whitney U-test (p<0.05). (FMSRP: full-mouth scaling and rptaning; PMSRP: partial-

mouth scaling and root planing)
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Figure 2. Bar charts of the mean changes and standard drtbe anean (SEM) of the
total amounts of cytokines and bone related-facto/lSMSRP and PMSRP groups from
baseline to 3, 6 and 12 months. * Differences betw&eatment groups by Mann-
Whitney U-test (p<0.05). (FMSRP: full-mouth scaling and rptatning; PMSRP: partial-

mouth scaling and root planing)
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Discussion

This is the first study to evaluate the 12-montlects of FMSRP and PMSRP on clinical
outcomes and local levels of cytokines and oststmigenesis-related factors in type 2
diabetic subjects with chronic periodontitis. Owkeraboth therapies promoted
improvements in clinical parameters at all periodben compared to baseline. These
findings suggest that SRP, within 24 hours or irtiple sessions, sustained comparable
successful clinical outcomes during 12 months iabdtic subjects. Therefore, the
hypothesis that FMSRP and PMSRP could promote craabfg 12-month clinical and
osteoimmunological outcomes for the treatment ebicic periodontitis in type 2 diabetic
subjects was accepted. In addition, both treatmedalities were similarly able to affect
the osteoimmunological profile in periodontal sig#s2 months, indicating that the control

of infection by SRP modulated the levels of thentmokers evaluated.

In this study, FMSRP and PMSRP promoted similaromaljinical improvements during

the initial healing phase. Subsequently, the dihizenefits achieved at 3 months were
maintained until 6 and 12 months post-therapieprevious study from our research group
has already demonstrated comparable clinical ingrents after FMSRP and PMSRP in
type 2 diabetic subjects at 3 and 6 mor{8)s In the present study, no additional clinical
benefits of FMSRP or PMSRP were observed at 12 Imsorithese clinical results are in
accordance with studies in non-diabetic subjectt #howed short-term and mid-term
improvements in periodontal parameters following SRP and PMSRP (8,23,24). Few
studies have evaluated the effects of full-mougrahies in non-diabetic individuals for
more than 8 months (25,26), while no study hassassethe 12-month impact of these

therapeutic approaches in diabetic patients. Toetaal. (25) revealed no difference in the
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recurrence of diseased sites between the full-maiithsonic debridement in one-hour
session and the SRP by quadrants after 12 monti#le et al.(26) demonstrated that

FMSRP and PMSRP, associated with chlorhexidinee tiag same clinical benefits at 12
months post-therapy. However, different treatmentqzols and the absence of a diabetic

status in both studies make comparisons with aultedifficult.

Many investigations have evaluated the impact ofogental therapies on the glycemic
control of diabetic subjects (27-30). In this stuthye levels of HbAlc and FPG did not
change significantly at any time point following thoperiodontal therapies. Also, no
differences were observed between groups for thgsemic parameters during the study.
The actual effect of periodontitis on glycemic llsveemains inconclusive. Janket et al.
(27) proposed that SRP promotes periodontal clinbznefits without a significant
reduction in the glycemic control of diabetic sudtge On the other hand, recent meta-
analyses have demonstrated positive effects ofogental therapies in the glycemic
control of diabetic subjec({28-30). Contradictory results among studies albloaiteffects
of periodontal therapies on glycemic control mayatigbuted to differences in periodontal
interventional protocols (with and without antibootherapies), types of DM, insufficient
sample sizeg(27), baseline HbAlc levels, severity of periodstiand methods for
determining HbAlc value@7,28). In addition, the socioeconomic profile difdstyles
including diet, physical activity, medical care atmmpliance to medications, which differ
widely among study populations, could also interfier the glycemic condition. Worthy of
note is that the subjects included in the currenestigation were predominantly from

families with low socioeconomic status that oftanl the financial, social and educational
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supports and present inadequate or limited acaessetlical care, that is essential to a

satisfactory glycemic control.

We also investigated whether FMSRP and PMSRP cmddulate the local levels of
SRANKL, OPG, TNFe, IFN-y, IL-4, IL-17 and IL-23 over 12 months. These méalis
can stimulate and/or inhibit each other as a phe complex network of molecules that
play functions regulating the immune system andebmetabolism. Periodontal pathogens
trigger several anti-microbial innate immune resms through the induction of pro-
inflammatory cytokines, such as TNF31). Subsequently, the innate immune response
initiates the development of continuing adaptivenumity through B and T lymphocytes.
CDA4+T cells may differentiate into T helper (Th)Th2 or Th17 phenotypes, with distinct
cytokine profiles and functions (32). Thl and TltElls mediate destructive inflammatory
responses while the protective Th2 opposes Thbrsgp The pro-inflammatory cytokines
IFN-y and IL-17 correspond to Thl and Th17 responsepentively, while IL-4 is anti-
inflammatory Th2-cytokine. IL-23 plays a role inabtlizing the Th1l7 lineage and
expanding Th17 responses (32). In this study, dlydrath therapies affected the local
levels of some biomarkers, although considerablmumological differences were not
observed between groups. One could argue thatdheabkers changes could be attributed
to the influence of the poor glycemic control, whis related to a systemic inflammatory
burden, and not to the resolution of periodontlhmmation. However, it is important to
emphasize that both groups presented comparablberunh subjects with poor and good
glycemic control at baseline. In addition, the meddbAlc levels did not change
significantly overtime and, both groups presentedlar levels of glycemic control in all

time-points.
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RANKL and OPG are positive and negative regulat@spectively, of osteoclastogenesis
and bone resorption (33jigh levels of RANKL and low levels of OPG have heelated

to periodontitis(34). In this study, the concentration, but noaka@mount, of SRANKL
increased for both groups at 12 months after thesaplowever, contradictions between
changes in concentration and total amount of pmetén GCF after therapies may be
explained by a decrease in the GCF volume duedoct®n of inflammatior(11). Both
therapies induced an increase in the total amodnOBG and a decrease in the
RANKL/OPG ratio at 12 months, which suggest a rofe OPG in controlling the
periodontal bone resorption in this period. IL-$7ai pro-inflammatory cytokine, currently
described in periodontitis, that stimulates the dpgion of other pro-inflammatory
mediators (35,36and osteoclastogenesis-related factors (37,38)elseof IL-17 were
significantly higher in GCF, periodontal tissueslamlture supernatants of gingival cells
from periodontitis subjects (17,39). In this studynultaneously to the increase in the
levels of OPG, IL-17 was reduced significantly &trhonths after FMSRP and PMSRP.
Together, these findings may indicate the staltibraof the healing process and the
achievement of a healthy condition in periodontdues at 12 months after SRP. IL-23 is
involved in the establishment of chronic inflamrmatiand in the survival/expansion of the
T helper cell subset producing IL-17 (40,41). Highels of IL-23 have been found in
periodontitis lesions (39, 42). In this study, tbencentration of IL-23 increased in
FMSRP, while it decreased in PMSRP from baselin8 tmonths (Figure 1). However,
these immunological differences in the initial leglphase between therapies did not
provide a notable impact on clinical outcomes owest and, therefore, at this stage, we

were not able to determine the actual consequedrntésashort-term observation.
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IFN-y and IL-4 have pro- and anti-inflammatory biologiéanctions, respectively, and,
therefore, may antagonize each other (43,44). lemgl$ of IL-4 and high levels of IF)-
have been related to the periodontal diseases §8F) In this study, there was an
increase in the concentration, but not total amoohtFN-y after PMSRP that could be
attributed to the reduction of GCF volume after SB® described aboy#l). There was
also a decrease in the total amount of l-iér PMSRP and an increase for FMSRP from
baseline to 6 months (Figure 2). However, we dilabserve major clinical consequences
of this immunological finding. Interestingly, theviels oflL-4 increased only for PMSRP
at 12 months (Table 3). Since IL-4 was associated the remission or improvement of
periodontal disease (45,48), these data could stiggi&avorable immunological response

at 12 months following PMSRP.

In periodontitis, the excessive production of TRhat plays pro-inflammatory roles (49),
has been related to the loss of attachment and a@)eln diabetic subjects, the majority
of the available studies have focused on the atmg levels of TNFe before and after
periodontal therapies, with the aim of explainihg tmutual relationship between DM and
periodontal diseases (51,52). In this study, teexee no differences regarding the levels of
TNF-a following both therapies at any time point. Altlgbua previous studil) showed a
significant reduction in the GCF concentration &fFo at 3 and 6 months post-PMSRP in
type 2 diabetic subjects, our results are in ages¢rwith other reports in type 2 diabetic
and non-diabetic subjects in which no significaiftedences were found in the levels of

TNF-a in GCF following SRP (10,51).
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In conclusion, both PMSRP and FMSRP, for the treatnof chronic periodontitis in type
2 diabetic subjects, may improve clinical paransetard modulate local levels of cytokines

and osteoclastogenesis-related factors at 12 méoitbs/-up.
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6. ESTUDO 4

Full-mouth disinfection as a therapeutic protocolof type-2 diabetic subjects with
chronic periodontitis: Twelve-month clinical outcoes. A randomized controlled clinical
trial — J Clin Periodontol. 2013 Feb;40(2):155-62.

Vanessa Renata SANTOS, Jadson Almeida LIMA, TaRmmemeske de Miranda, Tiago

Eduardo Dias GONCALVES, Luciene Cristina FIGUEIREDMarcelo FAVERI, Poliana
Mendes DUARTE.

Abstract

Aim: The aim of this randomized controlled clinicalatrivas to evaluate the clinical
effects of chlorhexidine (CHX) application in alfatouth disinfection (FMD) protocol in
poorly controlled type-2 diabetic subjects with gelized chronic periodontitidlaterial
and Methods Thirty-eight subjects were randomly assigned it@D group (n=19): full-
mouth scaling and root planning (FMSRP) within 2uits + local application of CHX gel
+ CHX rinses for 60 days or, Control group (n=1BMSRP within 24 hours + local
application of placebo gel + placebo rinses for&(ys. Clinical parameters, glycated
hemoglobin and fasting plasma glucose were assassmteline, 3, 6 and 12 months post-
therapies.Results: All clinical parameters improved significantly at 8 and 12 months
post-therapies for both groupp<(Q.05). There were no significant differences beive
groups for any clinical parameters, and glycemiadion at any time-pointpe0.05).
Conclusions: The treatments did not differ with respect to datiparameters, including
the primary outcome variable (i.e. changes in cihattachment level in deep pockets), for

up to 12 months post-treatments.
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Clinical Relevance

Scientific rationale for study There is an interest in establishing better thesagdor
diabetic subjects with periodontitis, with respextboth clinical and glycemic outcomes.
However, no controlled study has evaluated theceffef FMD protocol in type-2 diabetic
subjects with chronic periodontitiBrincipal findings: The FMD protocol did not provide
additional clinical benefits, when compared to FNMPSRilone, for the treatment of
periodontitis in poorly controlled type-2 diabetsiabjects up to 12 months post-therapies.
Practical implication The extensive use of CHX after FMSRP in diabetigjetts is not
supported by the present study since bWethD and FMSRP can be considered similar

useful therapeutic approaches.

Source of funding S&o Paulo State Research Foundation (Sao Padd?&ulo, Brazil, #
2008/09687-0, 2008/11419-4).

Introduction

Studies have long demonstrated that subjects vathetes mellitus (DM) present a higher
prevalence, extent and severity of periodontitentimon-diabetic subjects (Emrich et. al.
1991, Novak et al. 2008, Kaur et al. 2009). In &ddj diabetics with poor glycemic
control present more advanced periodontitis thassehwith adequate glycemic status
(Nesse et al. 2009, Chen et al. 2010, Bandyopadétyaly 2010). Some investigations have
also suggested a mutual relationship between DM martbdontitis in which DM may
aggravate periodontal disease and, periodontitis Ima@e a negative impact on glycemic
control (Janket et al. 2005, Darré et al. 2008,Siom et al. 2010, Teew et al. 2010). While
some studies have revealed that periodontal tredthe@ds to an improvement in the

glycemic control of diabetic subjects (Grossi et H97, Kiran et al. 2005, Navarro-
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Sanchez et al. 2007, Madden et al. 2008, Koromargral. 2011), others have not shown
meaningful positive effects of periodontal therapy the glycemic status (Janket et al.
2005, Jones et al. 2005, Santos et al. 2009,Cetraka 2010, Santos et al. 2012). Although
scaling and root planing (SRP) alone, or in comimawith adjunctive therapies (e.g.
antimicrobials/antibiotics), promote clinical impements in diabetic subjects (Grossi et
al. 1997, Kiran et al. 2005, Santos et al. 2009) déloctual benefits of each periodontal
treatment protocol on the glycemic control of diabsubjects are still unclear (Janket et
al. 2005, Darré et al. 2008, Simpson et al. 20B@w et al. 2010).

Short-term full-mouth scaling and root planing (ARFS, within 24 hours, has been
proposed to overcome the possibility of bactemahslocation from untreated to already-
treated periodontal pockets after conventional cuaevise SRP within 1- to 3-week
intervals (Quirynen et al. 2000). Previous studiesm our research group have
demonstrated that clinical and glycemic improversewere similar after FMSRP and
conventional SRP in subjects with type-2 DM andaiiz periodontitis (Santos et al. 2009,
Santos et al. 2012).

Chlorhexidine digluconate (CHX) was previously sesfgd as a potential adjunct to
mechanical periodontal therapy (Quirynen et al.519Quirynen et al. 2006, Faveri et al.
2006, Feres et al. 2009). Based on its broad-spacéntiseptic action and substantivity,
the use of CHX as adjunct to periodontal therapyladonterfere with the subgingival
microbial recolonization of recently-scaled pockdty maintaining low levels of
supragingival dental biofilm and disturbing pathogeservoirs that are not reached by
SRP (i.e. tonsils, tongue, saliva, and mucosa) rf@an et al. 1995). In this context,
FMSRP associated with sub- and supragingival agjpbic of CHX, named the “one-stage

full-mouth disinfection” (FMD) protocol, was prewisly proposed as a suitable therapeutic
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approach for the treatment of periodontitis (Quényret al. 1995). The principal aim of this
protocol is to prevent periodontal pathogen tracetion from untreated pockets, other
intra-oral niches (e.g. tongue, tonsils, saliva amgcosa) and supragingival biofilm to
recently-scaled sites due to the short-term SRRladse of CHX jointly (Quirynen et al.
1995). A non-controlled study demonstrated thatRNED protocol significantly improved
periodontal status and glycemic control of subjestth uncontrolled type-1 DM and
periodontitis (Schara et al. 2006). However, toeddhere have been no randomized
controlled clinical trials (RCT) evaluating the e&fts of FMD in type-2 diabetic subjects
with chronic periodontitis. The widespread and kbaign oral application of CHX could
improve the effects of SRP in diabetic subjects fliasent an increased risk of infections
(Rajagopalan 2005). Therefore, the aim of the curstudy was to evaluate the clinical
effects of a FMD protocol in poorly controlled tyRediabetic subjects with generalized
chronic periodontitis for up to 12 months post-#mr, when compared to FMSRP plus
placebo solutions. It was hypothesized that FMD laiquovide greater clinical attachment
gain at deep sites than FMSRP in diabetic subjeittsperiodontitis.

Material and Methods
Sample size calculation

The ideal sample size to assure adequate powdrisrstudy was calculated considering
differences of 1.0 mm between groups for meanadirattachment level (CAL) change in
the initially deep pockets (probing depth [PB]J/mm) and a standard deviation of 1mm
(Feres et al. 2009). Based on these data, it wiasndi@ed that 16 subjects per group would

be necessary to provide an 80% power with an alph®.05. However, based on
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anticipated attrition of approximately 15%, the roen of subjects enrolled in this study
was 19.

Subject population

Thirty-eight subjects (37 - 75 years old) with typd®M, diagnosed by a physician, and
generalized chronic periodontitis were selectednfrthe population referred to the
Periodontal Clinic of Guarulhos University from yuP008 until May 2010. Detailed
medical and dental records were obtained. All subjewho fulfilled the
inclusion/exclusion criteria were successively fegli to participate in the study. All
eligible subjects were informed of the nature, pté& risks and benefits of their
participation in the study and signed an informedsent form. This study protocol was
previously approved by Guarulhos University’'s Eshi@ommittee in Clinical Research (#
100/2007).

Inclusion and exclusion criteria

All subjects must have presented DM during the pagears and should be on insulin
supplementation, diet regime and/or oral hypogljcemnagents (metformin or
glibenclamide). Patients were diagnosed with géizeda chronic periodontitis (Armitage
1999) and were: 35 years old, had at least 15 teeth excludingl timolars and teeth with
advanced decay indicated to exodontias, and mare 38% of the sites with concomitant
PD and CAL>4 mm at baseline.

Exclusion criteria were pregnancy, lactation, corremoking and smoking within the past
5 years, SRP in the previous 12 months, antimiaetdberapies in the previous 6 months,
medical conditions requiring prophylactic antibioticoverage, use of mouthrinses
containing antimicrobials in the preceding 3 mon#drsther systemic condition that could

affect the progression of periodontitis (e.g. immiagical disorders) and long-term
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administration of anti-inflammatory and immunoswgg®ive medications. Subjects
presenting allergy to CHX, periapical pathologythodontic appliances and major
complications of DM (i.e. cardiovascular and peei vascular diseases [ulcers, gangrene
and amputation], neuropathy and nephropathy) wisteexcluded.

Experimental design and treatment protocol

In this prospective, single-blinded, parallel-desigandomized, controlled clinical trial,
each subject with chronic periodontitis was givegoale number during the enrolment
visit. The study coordinator (PMD) used a compuyfenerated table to randomly allocate
the subjects to test (FMD: FMSRP plus CHX) or cohgroup (FMSRP plus placebo
solutions).

Initially, all subjects received one session ofragmgival plague and calculus removal,
exodontia, provisional restoration and filling olwang removal, as necessary.

The subjects of the test group (n=19) were tredtgda FMD protocol adapted from
Quirynen et al. (2000). They received FMSRP in @mppointments within 24 h, using
curettes (Hu-Friedy, Chicago, IL, USA) and an dtnaic device (Cavitron Select SPC,
Dentsply professional, York, PA, USA). Immediatefter each instrumentation
appointment, the mouth was washed for 1 min with.22% CHX solution (Proderma
Farméacia de Manipulagdo Ltda, Piracicaba, SP, Braxid all treated pockets were
irrigated with a 1% CHX gel (ProdermaFarmacia denhalacdolLtda) three times
(repeated within 10 min). The dorsum of the tongs brushed with the same gel for 1
min. The subjects were instructed to rinse 15n).@P% CHX solution for 50s and gargle
for 10s, twice daily, 12 hours apart, for 60 days.

The control group (n=19) was submitted to the samwtocol as described for the test

group. However, placebo gel and rinse were apgiedderma Farméacia de Manipulag&o
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Ltda). The placebo solutions were mainly compodeaspartame, zinc acetate dehydrate,
alcohol, colorant, flavoring, acesulfame and pedfiwater. The test solutions were
composed of the same components of placebo sodupiois chlorhexidine digluconate.
Identical plastic bottles containing the placeboChtX gels and rinses were sent to the
study coordinator, who marked the code number o eaibject on each bottle, according
to the therapy assigned. The coded bottles weengdiv the operator (JAL), who at no time
during the study identified the contents of thetleodr subject assignment to therapies. In
addition, the biostatistician (MF) and volunteersrgvalso blinded to treatment assignment.
All subjects were instructed to perform a brushieghnique using a soft toothbrush, dental
floss and interdental toothbrushes, as necessadlyreeived the same brand of toothpaste
during the study (Colgate Total®, Colgate Palmold@, Sado Paulo, SP, Brazil). Systemic
antimicrobials were not used. Supportive therapsisas were performed at 3, 6 and 9
months post-therapies including professional plagqummtrol with abrasive sodium
carbonate air-powder system, subgingival debridépsnnecessary, and re-instruction of
oral hygiene.

Clinical and glycemic monitoring

The Clinical Analysis Laboratory of Guarulhos Unisigy performed all blood analyses.
All clinical parameters, fasting plasma glucoseGly,Rylycated hemoglobin (HbAlc) were
monitored at baseline, 3, 6 and 12 months posafies. FPG (mg/dl) was measured by
glucose oxidase method and HbAlc (%) was obtaingdhigh-performance liquid
chromatography.

Clinical examinations were performed by one examiMRS), calibrated as previously
described (Santos et al. 2012). The intra-examiagability was 0.20 mm for PD and 0.23

mm for CAL. Clinical parameters were registerechdiomously [e.g. bleeding on probing
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(BoP)] and calculated by the Kappa-Light test; itea-examiner agreement was >0.85.
Plague index (PI) (Ainamo & Bay, 1975), BoP (pres#absence), suppuration (SUP,
presence/absence), PD (mm) and CAL (mm) were asbessix sites per tooth excluding
third molars using the manual periodontal prober{iN&€arolina - Hu-Friedy, Chicago, IL,
USA). The examiner was unaware of the treatmewtcation of the subjects. However,
since continuing CHX rinsing could stain the totdhfue surfaces, the examiner could
deduce the subjects that were receiving CHX orgllacsolutions. For this reason, this
study was not considered double-blinded.

Compliance and monitoring of adverse events

Assistants (TSM and TEDG) monitored the compliateeinses by calling the patients
every week during the 60 days. In addition, thejesttb were asked to bring the empty
bottles back every 15 days, and get a new bottteaging placebo or CHX solutions.
Therefore, each subject received a total of 4 émtf placebo or CHX rinses (500 ml each)
during the experiment. All subjects also answeredestionnaire (administered by a study
assistant) about any self-perceived side effectsefmouthwashes on the'saay.

Statistical Analysis

The primary outcome variable was the differencevben groups at 12 months for the
mean CAL change in sites with initial PB 7mm. Secondary outcomes included the
additional clinical measurements and the glycerarameters. The percentage of sites with
plaque accumulation, BoP, SUP, BBmm, PD> 7mm, the mean PD, CAL and the levels
ofHbAlc and FPG were computed for each subject. difenges in PD and CAL from
baseline to 3, 6 and 12 months were evaluated @iogpto the initial moderate (PD 4-6
mm) and deep (PB7 mm) pockets for both groups. Clinical parametgese averaged

across subjects and in both groups. HbAlc and F&& were averaged for each group.
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Data were examined for normality by the Kolmogofmwirnov test and were analyzed
using parametric methods. The significance of diffiees between the test and control
groups for age, duration of DM, clinical and glydemarameters at each time-point were
compared by Student’s t-test. Repeated measuresVAN&hd Tukey test were used to
detect differences within each group over time. The-square test was used to detect
differences in the frequencies of gender and DMmeg between groups. Fisher's exact
test compared the frequency of subjects accordirghanges in the HbAlc from baseline
to the follow-up examinations. The level of sigoénce was set at 5%.

Results

Subject retention

Figure 1 presents the flow chart of the study desi@f the 38 subjects selected, one from
the control group did not return for the 3-montlda-up visit and was not included into
the statistical analysis. A total of 37 subjectsem@onitored at 3 and 6 months; 19 of these
were in the test group and 18 were in the controug. Two subjects per group did not
return for the twelve-month visit. Therefore, inien-to-treat analyses were performed in
these four subjects (their 6-month data were dhrfgward). The subjects from both
groups reported no adverse effects such as fewbrirahisposition after treatment. All
subjects informed full adherence to the use ofesnsSeventeen subjects from the FMD
group and 12 from control group reported one or &gweerse events to the rinses including
changes in taste perception, dry mouth and staifiihg subjects reported no changes in

the category of DM treatment regimen during thelgtu
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Assessed for eligibility (n=148)

Excluded (n=110)
- Not meeting inclusion criteria (n = 96)
- Declined to participate (n = 14)
- Other reasons (n=10)

Radomized (n = 38)
I

Allocation
FMD Group; n =19 I [ Control group; n = 19
4 Follow-up 4
. Lost during follow up: n=1 Excluded from the
Lost during follow up: n =0 (did not attend follow up visit) statistical analyses
3 months assessment: n = 19 3 months assessment: n= 18
4 v

Lost during follow up: n=0

Lost during follow up: n=0
6 months assessment: n = 18

6 months assessment: n= 19

2 4

Lost during follow up: n=2
(did not attend follow up visit)
12 months assessment: n= 17

Lost during follow up: n=2
(did not attend follow up visit)
12 months assessment: n= 16

Figure 1 - Flow chart of the study design.

Clinical and glycemic results

There were no significant differences between gsoigqp age, gender, duration of DM,

glycemic status and category of DM regimen (Tablg>D.05).
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Table 1- Demographic characteristics of the study pojurtedt baseline.

Characteristics FMD group (n=19) Control group (851
Age (years)

Mean = SD 50.3+£9.5 53.9+10.8
Range 37-70 35-75
Gender (M/F) 4/15 6/13
Duration of DM

Mean + SD (years) 6.3+£0.8 6.8+x1.1
Glycemic status (n)

HbAlc< 8% 4 6
HbAlc >8% 15 13

DM regimen category

Diet 1

Diet + insulin 1

Diet + oral hypoglycemic

agents e 14 14

Diet + oral hypoglycemic 3 1

agents + insulin

There were no differences between groups usinge8tisdt-test or the Chi-square test
(p>0.05)

Table 2 presents the mean full-mouth values andjyeemic parameters at baseline, 3, 6
and 12 months post-therapies. There were no Signifidifferences between groups for
any clinical and glycemic parameters at any timentp(P>0.05). Both therapies led to
significant reductions in the mean percentage telsswith plaque accumulation and BoP
and, mean PD and CAL at 3, 6 and 12 months, cordgarbaselined<0.05). There were

no significant changes in the HbAlc and FPG lewets time for any grouge0.05).



Table 2- Means (+ SD) of the clinical and glycemic par&eng for both groups at
baseline, 3, 6 and 12 months post-therapies.

FMD group (n=19

Control group (n=18

Number of teeth

Plaque
accumulation (%)

BoP (%)

SUP (%)

PD (mm)

CAL (mm)

HbALc (%)

FPG (mg/dI)

Baseline

Baseline

3 months
6 months
12 months

Baseline

3 months
6 months
12 months

Baseline

3 months
6 months
12 months

Baseline

3 months
6 months
12 months

Baseline

3 months
6 months
12 months

Baseline

3 months
6 months
12 months

Baseline

3 months
6 months
12 months

20.0+£ 3.7

65.9+ 19.7
35.0+13.7
36.9+ 15.¢
345+12.2

33.9+18.7
17.4+14.9
145+ 11.9
16.7+ 14.6

1.7+3.8
0.5+1.3
09+24
0.2+ 0.5

3.4+ 0.5
2.9+ 04
2.9+ 0.4
3.0+0.4°

4.1+0.85
3.7+ 0.92
3.6+0.77
3.9+ 0.90

10.0+ 2.41
9.3+2.75
9.9+2.40
9.7+254

175.4+ 52.3
170.0+ 72.9
169.9+ 61.4
168.2+ 82.6

19.6+ 3.4

58.8+ 23.6°
31.8+13.9
27.5+12.4
30.0+ 15.9

31.3+ 22.4
15.7+11.3
10.7+ 9.9
10.5+ 7.8

0.5£0.9
0.1+ 0.2
0.5£14
0.6£15

3.7+ 0.8
3.0+0.8
2.9+ 0.5
2.9+ 0.6

4.4+ 0.99°
3.9+0.87°
3.8+0.92°
3.8+ 0.8F

10.42.9
9.7+ 29
9.6+ 3.2
8.9+25

186.4 80.7
185.G: 73.4
171.6:679.4
165.8:77.5
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FMD: full-mouth disinfection; BoP: bleeding on ping; SUP: suppuration; PD: probing
depth; CAL: clinical attachment level; HbAlc: glyed hemoglobin; FPG: fasting plasma
glucose. Different letters indicate significantfdiences over time by repeated measures
ANOVA and Tukey testfd<0.05). There were no differences between grou@swattime
point by Student’s t-tespg0.05).

The FMD and control groups presented similar rddastin PD and CAL from baseline to
3, 6 and 12 months post-therapies, considering bwtbderate and deep PD categories
(Table 3;P>0.05).

Table 3 - Mean reductions (£SD) of probing depth (PD) atidical attachment level
(CAL) at sites with initially moderate (PD 4-6 mmanhd deep PD (PD 7mm) from

baseline to 3, 6 and 12 months.

Treatment grou

PD category Time point

Parameter FMD group Control group P value
0-3 months 11+05 1.2+0.3 0.27
Moderate 0-6 months 11+05 1.2+05 0.71
0-12 months 1.0+0.6 1.2+0.6 0.38
PD
0-3 months 2410 26+x1.0 0.52
Deep 0-6 months 24+0.8 3.1+11 0.16
0-12 months 2411 3.1+£13 0.13
0-3 months 0.8+0.6 0.9+04 0.31
Moderate 0-6 months 0904 0905 0.57
0-12 months 0.8+0.5 0.9+0.7 0.69
CAL
0-3 months 18+1.0 2.0x0.9 0.54
Deep 0-6 months 1.7+09 24+0.8 0.10
0-12 months 1712 24x10 0.28

There were no differences between groups by Stisdetdst £>0.05).
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The mean percentage and number of sites with PDR5PD>5 mm and PD>7 mm are
presented in Table 4. There were significant radostin the percentage and number of
sites with PD>5 mm at all follow-up examinations compared to kiaegp<0.05), with no
differences between groups>0.05) at all time-points. Furthermore, the mearcgetage
and number of sites with initial PIB mm that was reduced by at least 2mm in CAL and
PD, concomitantly, were similar in both groups latiane-points.

The mean reductions in HbAlc and the distributibrsubjects according to changes in
HbAlc are presented in Table 5. An increase oredse of> 0.5% in HbAlc from
baseline to the follow-up examinations was congdes change, otherwise the level of
glycemic control was considered stable. There werdifferences between groups in mean
reduction and frequencies of subjects that predetéereases, increases or no changes in

HbAlc levels from baseline to 3, 6 and 12 mon9(05).



Table 4 - Mean percentage and mean numie8D) of sites with PD <6mm, PB5 mm

with and without BoP and PB7 mm.

Treatment groups

PD category Time point meanFO% I?rr?erglrjlpnumber) meai%;:)tr((rzrllggﬁur?umber)
PD< 5mm Baseline 80 +10.8 (97.8 + 27.7) 73.6 +18.2 (87.1 +29.7)
3months  89.8+7.0(108.6+255)  88.4+10.6 (102.9 +22.3)
6 months  90.7+6.3(109.9+252)  88.8+9.9 (103.5+ 23.6)
12 months  80.9+6.8 (108.2+25.8)  88.7 +10.7 (103.5 + 24.8)
PD>5mm Baseline  19.8 +10.8 (22.5 + 10.9) 26.4 +18.2 (30.2 + 22.7)
3 months 10.2+7.0 (114 +6.9) 11.6  10.6 (13.5  13.D)
6 months 9.3£6.3(10.4 £ 6.4 11.2 +9.9 (12.6 +11.9)
12 months  10.8 +6.8 (12.7+11.9) 11.3£10.7 (12.7 £ 11.9)
PD>5mm (with BoP)  Baseline  12.7 + 8.6 (14.6 + 9.4 16.5+16.1 (19.2 + 22.8
3 months 4.8+33(5.4+3.3) 4.4+57(55+8.19
6 months 3.8+45 (4.2+4.6) 411454854
12 months 48+43(5.3+4.2) 41+4.1(48+5.4
Baseline 44+53(4.8+5.6) 8.5+10.8 (9.5 + 12.0)
PD> 7mm 3 months 1.5+2.3 (1.7 + 2.5) 2.6+3.0(3.0+3.3
6 months 1.6 +2.0 (1.9 + 2.4} 3.0+3.8 (3343
12 months 1.8+2.2 (2.0 + 2.5) 2.9+4.0 (3.3 +4.5)
Sites with initial PD> -
5mm that reduced at  0-3 months 124 +75(14.4+£8.2) 155+ 11.7H714.7)

least 2mm in CAL and 0-6 months
0-12 months

12.1+6.2 (14.0 £6.3)
11.4 £5.9 (13.4 + 6.5)

17.6 + 12.091915.3)

PD concomitantly 17.0 £11.811914.7)

FMD: full-mouth disinfection; PD: probing depth; Bobleeding on probing. CAL: clinical
attachment level. Different letters indicate sigraht differences over time by repeated
measures ANOVA and Tukey tef240.05). There were no differences between groups at
any time point by Student’s t-te$2X0.05).
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Table 5 - Mean reductions and frequencies of subjectsrdoog to changes in HbAlc
from baseline to 3, 6 and 12 months for FMD andr@bgroups.

FMD group (n=19) Control group (n=18)

0-3 months 0-6 months 0-12 months 0-3 months 0-6thso  0-12 months

Mean reduction (%) 0.78+3.5 0.19+ 2.9 0.35+ 3.4 0.68+ 2.5 0.74+4.1 1.4+ 3.0

Decrease (n) 9 6 12 11 1C 13
Increase (n) 6 12 6 5 8 5
No changes (n) 4 1 1 2 0 0

An increase or decrease of 0.5% in HbAlc from baseline to the other follow-up
examinations was considered a change; otherwiseletred of glycemic control was
considered stable. There were no differences betgemips for mean reduction in HbAlc
at any time point by Student’s t-te®>0.05). There were no differences between groups in

the distribution of subjects according to changeldlbAlc by Fisher's exact te§t0.05).

Discussion

There is an increasing interest in establishing emeffective therapies to improve
periodontal and glycemic conditions in diabetic jeats with periodontitis. It has been
proposed that FMD, including short-term SRP ancemsive oral application of CHX,

could be especially useful for diabetic subjectt fhresent a higher risk for infection and
possible cross-contamination (Rajagopalan 2005)sued, this is the first controlled trial

evaluating clinical and glycemic effects of a FMDofocol for generalized chronic

periodontitis in a population of type-2 diabetibgcts presenting a poor glycemic control
predominantly. Although both therapies providechickl improvements, the adjunctive

application of CHX had no additional benefits oV MSRP within 24h without use of
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antiseptic for up to 12 months in diabetic subjettserefore, the hypothesis that the FMD
would provide better clinical improvements in diibsubjects was rejected.

In this study, there were significant improvemeirtsperiodontal parameters for both
therapies, including reductions in plaque accunutatBoP, SUP, PD, CAL and number
of sites with PD>5 mm and PD>7 mm at 3, 6 and 12 months post-therapies, when
compared to baseline (Table 2, 3 and 4). Furtheemalthough the use of CHX in the
FMD protocol is proposed to prevent re-infectiorpathogens from non-dental niches and
supragingival plaque to already-treated pocketsirg@en et al. 1995), SRP with and
without CHX did not differ regarding clinical bernisfat any time-point. These findings are
in agreement with previous studies in non-diab&tigjects (Quirynen et al. 2000, Swierkot
et al. 2009), which showed that FMD did not yietttidional clinical benefits over short-
term FMSRP at 4 and 8 months post-therapies. Rrsviovestigations (Quirynen et al.
1995, Quirynen et al. 2000) have demonstrated sciimecal and microbiological
advantages of the use of 0.2% CHX for 14 days @hdi®/s during the initial healing
phase (I and 2° months) after FMD. However, these benefits were maintained in
long-term evaluations {4and & months post-treatment) (Quirynen et al. 2000))ated

in the present study. Systematic reviews proposatlRMD presented modest advantages
over conventional SRP in the treatment of chroeicgaontitis (Eberhard et al. 2008; Lang
et al. 2008). However, as observed in the presemtysthey demonstrated that FMD
approach yielded no additional advantages over HRISIRstead, unexpectedly, these
reviews noted that the comparison between FMD ai@FP demonstrated some slight
clinical benefits in favor of FMSRP. In the presetidy, there was also a trend, although
not statistically significant, towards greater retiions in mean PD and CAL in moderate

and deep pockets from baseline to 3, 6 and 12 radattthe control compared to the FMD
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group (Table 3). However, it is important to obsemhat, although both groups were
statistically similar at baseline, the control goopresented a worse initial periodontal
condition in relation to mean full-mouth PD, CALcanumber of pockets with PEBmm
and PD> 7mm. Since it has been demonstrated that grelatérat improvements occur in
deeper sites, it is possible that the subtle adwggnof FMSRP over FMD may be attributed
to these baseline differences. Unexpectedly, theralogroup also presented a trend to
have 4 times greater reduction in the mean HbA{el$efrom baseline to 12 months than
FMD group (Table 5). However, at this stage, ihad possible to assure the actual effects
of the abovementioned clinical improvements on giysemic finding of control group. In
addition, it is important to highlight the possildevantageous effects of the supportive
therapy applied during the study on the clinicalutes of both groups. Subjects under FMD
and control therapies were under supportive thesagt 3, 6 and 9 months, in which they
received professional plaque control, subgingivabrdlement, as necessary, and re-
instruction of oral hygiene. Previous studies hal@monstrated significant clinical
improvements in diabetic subjects after FMD (Scledral. 2006) and SRP associated with
the use of the CHX rinse (Madden et al. 2008). Hmxethese studies did not include a
control group and presented marked differencesemtrnent protocol, study design and the
type of DM, when compared to our study.

Previous studies have demonstrated positive effettdhe periodontal therapy on the
glycemic parameters of diabetic subjects (Grossil.el1997, Kiran et al. 2005, Navarro-
Sanchez et al. 2007, Madden et al. 2008, Koromargrzal. 2011). In this study, 12 and 13
subjects from the FMD and control groups, respettiyresented a decrease>dd.5% in
HbAlc at 12 months post-therapies (Table 5). Initemid there was a trend towards

reduction in the levels of HbAlc after both theespin all experimental periods (Table 2).
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However, the FMSRP with or without the applicatioh CHX yielded no statistically
significant benefits for the glycemic control oktBubjects. Therefore, some limitations of
the present study regarding the glycemic effectshef periodontal therapies should be
mentioned. First, our sample size calculation waset on a periodontal primary outcome
variable (mean CAL changes in deep sites) whilecttanges in glycemic parameters were
considered as secondary outcome variables. Consihguees previously suggested (Janket
et al. 2005, Darré et al. 2008), it is possibld thiarger sample size would be necessary to
observe any significant change, if it exists, ia thbAlc levels after the therapies studied.
Second, as previously discussed (Santos et al.)20#2diabetic subjects from our study
center generally have a limited access to adeglietemedication and medical care, which
may directly affect their glycemic control rathérah the periodontal infection and the
possible benefits of the periodontitis treatmeihe fiegative influence of these medical and
behavioral factors can be confirmed by the pootrobef DM observed for the majority of
the participants involved in the present study (@ab). Studies have reported greater
improvements in the glycemic condition of diabetithjects when systemic antibiotics are
used as adjunct to SRP, suggesting that the ingfgoériodontal treatment on glycemia
may vary according the type of therapy (Grossi.€1297, Janket et al. 2005, O'Connell et
al. 2008). However, to date, there are insufficiéata regarding the effects of the use of
CHX as an adjunct to SRP (Grossi et al. 1997, Maddel. 2008) and the FMD (Schara et
al. 2006) protocol on glycemia. Schara et al. (3006r example, showed that FMD
significantly improved the glycemia of uncontrollggbe-1 diabetic subjects at 3 months
post-therapy. However, in addition to the differenc the DM type, a control group was
not included in that study

Conclusion
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FMD and FMSRP plus placebo solutions for the treasinof type-2 diabetic subjects with

chronic periodontitis did not differ with respeat tlinical parameters, including the

primary outcome variable (i.e. changes in clinechment level in deep pockets), for up
to 12 months post-treatments
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7. CONSIDERACOES FINAIS

ESTUDO 1 — Estudos sugerem que a proporcdo RANKG@FPmais elevada em sitios
com doencas periodontais quando comparado a s#imkaveis, e que o desequilibrio nesta
proporcdo apresenta um papel importante na pestsa @ecorrente da periodontite. Este
estudo avaliou os niveis de RANKL, OPG e RANKL/OR@ fluido gengival de
individuos portadores de periodontite crénica coM Bpo 2 com controle glicémico
inadequado e satisfatorio, antes e apoés terapiddpatal basica. Os resultados
demonstraram que a propor¢do RANKL/OPG em sitiosogentais tratados e nao
tratados pode ser negativamente influenciada pelairale glicémico precario em
diabéticos tipo 2. Sendo assim, a reabsorcao gpesemiontal pode ser afetada pelo estado

glicémico de diabéticos tipo 2.

ESTUDO 2 - Existe uma escassez de estudos ciestifjoe avaliaram o perfil imuno-
inflamatério de individuos diabéticos tipo 2 comripeontite cronica, principalmente,
levando em consideracdo o controle glicEmico. Onedaimento do aspecto imuno-
inflamatério periodontal em diabéticos é importapgga um melhor entendimento da
destruicao clinica exacerbada nestes individucar® a proposicéo de terapias especificas
para esse grupo de risco. Os resultados desteodstlidaram um predominio de citocinas

préinflamatérias relacionadas as respostas Th11l€ Em sitios com periodontite crénica

de acordo com o controle glicémico de individu@bdticos tipo 2.

ESTUDO 3 - Considerando a hipotese de re-colonizhgiteriana ap0s a realizacdo de

RAR por quadrante, foi sugerido que a RAR de boda-em curto tempo poderia ser uma
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alternativa terapéutica melhor para individuos éligbs que apresentam um risco elevado
para infeccdes. Esse estudo avaliou os efeitosAdRad®n curto prazo e por quadrantes nos
parametros clinicos e nos niveis locais de citec{i&F, INF-y, IL-17, IL-23 e IL-4) e
fatores relacionados a osteoclastogénese (RANKP@) em individuos diabéticos tipo 2
com periodontite crénica. Ambas as terapias promawnebeneficios semelhantes nos
parametros clinicos e na modulacdo de citocinasoees relacionados a osteoclastogénese,

em 12 meses pés-terapias.

ESTUDO 4 — Com o objetivo de ampliar os efeitofédr de boca-toda em curto prazo de
tempo e atingir patdgenos presentes em sitios @ediaid, estudos tém sugerido a utilizacao
do protocolo de desinfeccao de boca-toda em esfijio (RAR em curto prazo de tempo
associada a extensa aplicacéo oral de clorexidisi. estudo avaliou os efeitos do uso da
clorexidina no protocolo de desinfeccdo de bocastod tratamento de diabéticos tipo 2
com periodontite crénica. Os resultados demonstragae, em 12 meses, 0 uso da
clorexidina no protocolo de desinfeccdo de boca;tado apresentou beneficios adicionais

sobre a RAR de boca-toda somente.
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ANEXO A

Guarulhos, 08 de agosio de 2007

Exma. Sra.
Profa. Poliana Mendes Duarte

PARECER N° 100/2007

Referéncia. AprovacBo de Projeto

SISNEP/ZTT - “Raspagem a alisamento radicular em =té 24 horas ou por guadrantes em 4 semanas em
pacientes com pericdontite ctinica portaderes de dizbeles meliitus: avaliagio clinica, micrabialogica e do
controle metabdlico”

O Comité de Etica em Pesquisa da Universidade Guarylhos analisou o Projets de Pesquisa de sua
auteria "Raspagem a alisamento radicular em at® 24 horas ou pOr guadrantes em 4 semanas em pacienies
com periodontite crdnica portadores de diabetes mellitus: avaliagdo clinica, microbiclégica e do controle
metabdlico” - SISNEP/277, na reunifio de 08.08.2007, e no uso das compeiéncias definidas na Res. CNS
186/56, considerou o Projeto acima aprovado.

As orientaches abalxo davem ser consideradas pele Pesguisador Responsavel durante a realizagaon
da pesquisa, visando que a mesma se desenvolva respeitando os padrées éticos;

= O sujeitc da pesquisa tem a llberdade de recusarse a participar ou de refirar seu consentimento em
quakquer fase da pesquisa, sem penalizacio alguma e sem prejuizo ao seu culdado e deve receber uma
copia do Termo de Consenfimento Livre e Esclarecids, na Inlegra, por ele assinado.

» [ pesquisador deve desenvolver a pesquisa conforme definsada no protecole aprovado e descontinuar o
esludo somenle apés andlise das razdes da descantinuidade pelo CEP que o aproveu, sguardando sey
parecer, exceto quando perceber risco ou dano nde previsto 30 sujeito participante ou quando constatar
&8 superioridade de regime oferecido a um dos grupes da pesquisa que regueiram agio imeadiata,

= Eventuais modificagles ou emendas e eventos adversos a0 protocolo, devem ser apresantadas ao CEP
de forma clara e sucinta, identificando a parte do protocolo a ser modificada & suas Justificatvas.

« Esclarecemos a necessidade da apresentagaoc de refatdrio de andamento | até 15,08.08, relatdrio de
andamento Il até 15.08.08, = final até 15.08.10,

|'I1' &
,'-fé ' fiinie. b
Luciena Cristina de Fijuairedo

Coerdenadora do Comité de Etica e Pesquisa
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