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Lista de Abreviaturas

DM: Diabetes mellitus

DM1: Diabetes mellitus tipo 1

DM2: Diabetes mellitus tipo 2

HbA1c: hemoglobina glicada

MPO: mieloperoxidase

SPO: peroxidase salivar

PTS / TPS: peroxidase total salivar / total salivary peroxidase

H.0,: perdxido de hidrogénio

HOCI: acido hipocloroso

IPV / VPI: indice de placa visivel / visible plaque index

ISM / GBI: indice de sangramento marginal / gingival bleeding index
SS / BOP: sangramento a sondagem / bleeding on probing

PS / PD: profundidade de sondagem / periodontal probing depth
NI/ CAL: nivel clinico de insercéo / clinical attachment level

SUP / SUP: supuracéo / suppuration

FSG / GCF: fluido sulcular gengival / gingival crevicular fluid

MCD: 1,1-dimetil-4-cloro-3,5-ciclohexanediona ou Monoclorodimedona
UA: unidade de atividade enzimética

Vo: velocidade inicial de reacao
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Gongalves D. Efeito do tratamento periodontal n&o-cirirgico em
pacientes portadores de Diabetes mellitus tipo 2 com doenca
periodontal. Analises clinica, enzimatica e microbioldgica [Tese de

Doutorado]. Araraquara: Faculdade de Odontologia da UNESP; 2008.

Resumo

Objetivos: Avaliar o efeito do tratamento periodontal ndo-cirirgico sobre
parametros clinicos, microbiota subgengival e a atividade enzimatica na
saliva e no fluido sulcular gengival em pacientes portadores de diabetes e
em individuos sistemicamente sadios, ambos com periodontite crdnica.

Material e método: a amostra populacional foi composta por 40
individuos divididos em dois grupos: 20 portadores de Diabetes mellitus
tipo 2 com inadequado controle metabdlico (grupo DM2) e 20 individuos
sistemicamente sadios (grupo controle), ambos portadores de periodontite
cronica. Clinicamente os individuos foram avaliados quanto: ao indice de
placa visivel (IPV), ao indice de sangramento marginal (ISM), a
profundidade de sondagem (PS), ao nivel clinico de insercdo (NI), a
presenca de sangramento a sondagem (SS) e a presenca de supuracao
(SUP). Foram realizadas coletas de saliva e de fluido sulcular gengival
para determinacdo da atividade peroxidasica total salivar (PTS) e da
mieloperoxidase (MPOQO), por meio de espectrofotometria. Amostras de
placa bacteriana subgengival de 4 sitios rasos e 4 profundos com doenca

periodontal foram avaliadas pela técnica de Checkerboard DNA-DNA
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hybridization. Toda a amostra recebeu terapia periodontal ndo-cirargica
com posterior fase de acompanhamento para realizacdo de controle de
placa profissional a cada quinze dias por um periodo de trés meses.
Todas as avaliagGes foram realizadas no baseline e aos trés meses apos
o término da terapia periodontal.

Resultados: No baseline, o grupo DM2 apresentou maior percentual de
sitios com IPV e SS (p< 0.01) sem diferenca estatisticamente significante
entre grupos quanto aos demais parametros clinicos. O tratamento
periodontal ndo-cirdrgico resultou em melhora significativa dos parametros
clinicos avaliados nos 2 grupos. Aos trés meses pés-tratamento foram
observados maiores percentuais de sitios com IPV, ISM, SS e média de
PS (p<0.05) para o grupo DM2. Quanto a analise microbiolégica, no
baseline somente C. rectus e S. anginosus apresentaram niveis
significativamente maiores em sitios profundos, apés ajuste para
comparagfes multiplas, nos grupos DM2 e controle, respectivamente.
Houve reducdo significativa dos principais periodontopatégenos apdés
terapia periodontal. A atividade da PTS foi similar em ambos os grupos no
baseline e no pds-tratamento. A atividade da MPO no fluido sulcular
gengival apresentou menores valores (p<0.05) para o grupo DM2, tanto
no baseline quanto aos trés meses. Observou-se redugdo significativa da
atividade enzimatica na saliva e no fluido para ambos os grupos (p<0.05),

apos terapia periodontal.
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Conclusdo: Nao houve diferengca entre grupos quanto a atividade
enzimética na saliva. Os portadores de diabetes apresentaram menor
atividade da MPO. N&o foi verificada diferenca estatisticamente
significativa entre grupos para a maioria dos periodontopatégenos
avaliados. O tratamento periodontal n&o-cirtrgico foi efetivo na melhora
da maioria dos parédmetros clinicos, na reducdo dos principais
periodontopatdgenos e na reducéo da atividade enzimética da saliva e do

fluido, para ambos 0s grupos.

Palavras-chave: Doencas periodontais; Diabetes mellitus; peroxidases;

periodonto — microbiologia.
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Gongcalves D. Effect of the non-surgical periodontal treatment in type
2 diabetes patients with periodontal disease. Clinical, enzymatic and
microbiological analysis [Tese de Doutorado]. Araraquara: Faculdade

de Odontologia da UNESP; 2008.

Abstract

Objectives: To evaluate the effect of periodontal treatment on clinical
parameters as well as on subgingival microbiota and enzimatic activity in
the saliva and the gingival crevicular fluid of diabetes patients and
systemically healthy individuals with chronic periodontitis.

Material and Methods: The sample was constituted by 40 individuals
divided in two groups: 20 type 2 diabetes mellitus patients with inadequate
metabolic control (DM2 group) and 20 systemically healthy individuals
(control group), both groups with chronic periodontitis. Clinical
assessments included visible plague index (VPI), bleeding on probing
(BOP), gingival bleeding index (GBI), suppuration (SUP), probing depth
(PD) and clinical attachment level (CAL). Saliva and gingival crevicular
fluid samples were collected for determination of the total salivary
peroxidase (TPS) activity and myeloperoxidase (MPO) activity
respectively, by spectrophotometric assays. Subgingival plaque samples
from 4 shallow and 4 deep sites with periodontal disease were evaluated
by the Checkerboard DNA-DNA hybridization technique. All the patients

received non-surgical periodontal therapy followed of the period for
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accomplishment of professional plaque control performed twice a month
during three months. All the evaluations were assessed at baseline and 3
months after periodontal therapy.

Results: At baseline, the DM2 group presented a significantly higher
percentage of sites with VPI and BOP (p<0.01). No significant differences
between groups were observed for the other clinical parameters. Non-
surgical periodontal treatment resulted in a significant improvement of
clinical parameters. At 3 months post-treatment, the DM2 group presented
significantly higher percentage of sites with VPI, GBI, BOP and mean PD
(p<0.05). Regarding the microbiological analysis, at baseline, only C.
rectus and S. anginosus were founded significantly higher levels, in deep
sites, in the DM2 and control groups, respectively. Significant reductions in
the percentual and counts of major periodontal pathogens were observed
after therapy, in both groups. The activity of TPS was similar in both
groups at baseline and post-treatment. The MPO activity in the GCF
presented lower values (p<0.05) in the DM2 group at baseline and post-
treatment compared to controls. A significant reduction in enzymatic
activity for both groups, after periodontal therapy, was observed in saliva
and GCF.

Conclusions: No significant differences between groups were observed
for TPS activity. The diabetic individuals presented lower MPO activity in
the GCF. No significant differences between groups, for the majority of the

periodontal pathogens evaluated, were detected. Non-surgical periodontal
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treatment was effective in improving the clinical periodontal status,
reducing putative periodontal pathogens and the salivary and GCF

enzymatic activity in both groups.

Keywords: Periodontal diseases; Diabetes mellitus; peroxidases;

periodontium -microbiology



1 Introducéao

A Organizacdo Mundial da Saude (OMS) e a Federacédo
Internacional de Diabetes (IDF) anunciaram que o Diabetes mellitus
constitui uma epidemia global emergente. Existe no mundo inteiro 180
milhdes de portadores de diabetes ja diagnosticados, sendo que no Brasil
estima-se que a doenga atinja 12% (20 milhdes) da populagéo **.

O Diabetes mellitus (DM) é um grupo de doencas
metabdlicas caracterizadas pela hiperglicemia resultante de defeito na
secrecédo de insulina, na agdo da insulina ou em ambos. A hiperglicemia
crobnica do diabetes est4 associada a alteracdes a longo prazo como
disfuncdo e falha em varios 6rgaos, especialmente olhos, rins, nervos,
corag&o e vasos sanguineos®.

O DM é atualmente considerado um problema de salde
publica com elevada prevaléncia tanto nas populagbes desenvolvidas
como subdesenvolvidas. No Brasil, um estudo multicéntrico coordenado
pelo Ministério da Saude em 1992 revelou que o DM acometia 7,6% da
populagdo adulta (30 a 69 anos de idade). Aproximadamente metade dos
pacientes desconhece o diagnostico e 25% dos reconhecidamente
portadores de DM nao faz qualquer tipo de tratamento®*,

O controle metabdlico ou glicémico apresenta uma estreita
relacdo com o risco de desenvolvimento de complicagcdes cronicas do DM.

Segundo estudos clinicos prospectivos e randomizados como DCCT#
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(1993) e UKPDS® (1998), valores de HbAlc acima de 7% estdo
associados a um maior risco de desenvolvimento de complicacdes

cronicas tanto no DM 1%° como no DM 2%,

No campo da Odontologia, o DM propicia a ocorréncia de uma
série de complicacbes que podem resultar no comprometimento da
gualidade de vida e interferir no controle metabdlico da doencga, tornando
fundamental a participacdo do cirurgido-dentista no acompanhamento do

paciente portador de DM.

A condicdo metabdlica peculiar dos individuos portadores de
DM ¢ a elevacao da glicemia com consequente formacado de substancias
denominadas produtos finais da glicacdo avancada (AGEs). Macrofagos e
células endoteliais apresentam receptores especificos para AGEs
denominados RAGEs®. A interac&o entre eles ativa mecanismos e sinais
intracelulares levando ao aumento do estresse oxidativo, aumento da
permeabilidade vascular, maior secrecdo de fatores de adesédo celular e
estimulo & secrec¢éo de citocinas inflamatérias*®. Esta pode ser, portanto,
uma hipotese valida para explicar o porqué dos pacientes portadores de
DM apresentarem maior severidade na expressao da doenca periodontal.

A periodontite é considerada a sexta complicacdo do
diabetes®®>. Ambas as doencas, Diabetes mellitus e doenca periodontal,

podem estimular um aumento na producao de citocinas pré-inflamatérias,

resultando em um efeito deletério aos tecidos periodontais®?.
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6.812,28,31,3445.76.99 ralatam maior incidéncia e

Muitos autores
severidade da doencga periodontal em pacientes portadores de DM
quando comparados a individuos sistemicamente saudaveis.

Nos ultimos anos, métodos avancados para avaliacao do
controle metabdlico nos individuos portadores de DM, da condicdo
periodontal, de fatores de risco microbioldgicos e indicadores de risco na
saliva e no fluido sulcular gengival, tém gerado novas informacfes na
tentativa de se elucidar a inter-relacdo entre DM e doenga periodontal.
Varios mecanismos tém sido propostos para explicar a maior prevaléncia
e severidade da doenca periodontal observada em individuos portadores
de DM. Estes incluem alteragbes no fluido sulcular gengival, na
vascularizagéo dos tecidos periodontais, na resposta imunoinflamatéria do
hospedeiro, no metabolismo do colageno, em padrées genéticos e na
microbiota subgengival®”®*,

Em relacdo aos parametros microbiolégicos, poucos
estudos®*"1% demonstraram diferencas entre portadores e n&o
portadores de DM com periodontite quanto a colonizacdo bacteriana

subgengival, enquanto outros'?3+82119.120

ndo observaram diferencas
significantes.

Em estudo avaliando somente individuos portadores de DM
insulino-dependentes com pobre controle glicémico, Mandell et al.*®
(1992) revelaram niveis aumentados de patdgenos periodontais como

Prevotella intermedia, Prevotella melaninogenica spp., Bacteroides
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gracilis, Eikenella corrodens, Fusobacterium nucleatum, Campylobacter
rectus e maior prevaléncia de P. intermedia, P. melaninogenica e C.
rectus em sitios com periodontite.

Ao realizar a comparacao entre individuos portadores de DM

e individuos sistemicamente sadios, alguns estudos®**°

observaram que
a composicao da microbiota detectada em sitios com doenca periodontal
de pacientes portadores de diabetes tipo 2 (DM2) é similar aquela
observada na doenca periodontal crénica de pacientes sistemicamente
saudaveis. Da mesma forma, Sbordone et al.®® (1995,1998) n&o
encontraram diferengas significantes na microbiota subgengival de uma
populagdo de adolescentes com diabetes tipo 1 (DM1) quando
comparados a seus irmdos nado portadores DM, concordando com o0s
achados de Zambon et al.**® (1988) em adultos com DML1.

Entretanto, em estudo recente, Ciantar et al.'® (2005)
registraram maiores propor¢cdes de espécies de Capnocytophaga em
individuos portadores de DM descompensados com periodontite quando
comparados a individuos sistemicamente sadios com periodontite. Tal

estudo veio confirmar os resultados de Mashimo et al.®®

(1983) em jovens
DML1 os quais observaram que espécies de Capnocytophaga spp foram
0S organismos cultivaveis predominantes de sitios com doenca
periodontal, constituindo em média 24% da microbiota cultivavel. Por

|.104

outro lado, Thorstensson et a (1995) observaram uma maior

porcentagem de individuos portadores de diabetes insulino-dependente
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com P. gingivalis em relagédo a individuos controle, enquanto as demais
espécies apresentaram prevaléncia similar em ambos os grupos.

Seppala, Ainamo® (1996) investigaram a importancia do
controle metabdlico sobre a microbiota subgengival em portadores de
diabetes insulino-dependentes. Os autores constataram porcentagens
significativamente aumentadas de espiroquetas, bacilos moveis e
diminuicdo dos niveis de cocos em sitios com periodontite de individuos
com pobre controle glicémico quando comparados a pacientes bem
controlados. Entretanto, para Tervonen et al.'® (1994), a durac&o, o tipo e
o estado do controle metabdlico do DM parece nao afetar a presenca de
espécies como Actinobacillus actinomycetemcomitans, F. nucleatum, E.
corrodens, P. gingivalis e P. intermedia na microbiota subgengival.
Concordando com estes achados, Sastrowijoto et al.”” (1990), em estudo
longitudinal com pacientes portadores de diabetes insulino-dependentes
com pobre controle metabdlico, ndo observaram alteragdes significativas
da microbiota em sitios saudaveis e sitios com periodontite ap6s a
melhora do controle metabdlico.

Em relagdo ao efeito do tratamento periodontal em

portadores de DM, Grossi et al.?

(1997) revelaram que a terapia
periodontal associada ou ndo a agentes antimicrobianos foi eficaz na
reducdo de P. gingivalis em individuos DM2 com doenca periodontal.

Entretanto, Smith et al.®’ (1996) relataram que o tratamento mecanico
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isolado ndo foi capaz de eliminar espécies como T. forsythia e P.
gingivalis em insulino-dependentes.

O método empregado para avaliagdo microbiologica pode
ser um dos fatores responsaveis pelos diferentes resultados encontrados.
Utilizando o Checkerboard DNA-DNA hybridization, Hintao et al.** (2007)
ndo observaram diferencas significantes nas 17 espécies avaliadas em
amostras de placa subgengival entre portadores de DM2 e individuos
sistemicamente saudaveis. Ja Lalla et al.*’ (2006), utilizando o mesmo
método, registraram maiores niveis de Eubacterium nodatum em
portadores de DM1 quando comparados a controles saudaveis.

Além da determinacdo do agente etiolégico microbiano da
doenca periodontal, também ressalta-se a importancia de se avaliar
marcadores presentes na saliva e no fluido sulcular gengival uma vez que
possuem varias substancias associadas a defesa do hospedeiro, sendo
que seus niveis aumentados podem estar associados a condicao

periodontal*°.

A saliva possui um papel fundamental na cavidade bucal,
constituindo a primeira linha de defesa organica contra materiais externos
bi6ticos e abidticos na cavidade bucal. Os principais constituintes dos
sistemas de defesa existentes na saliva sdo: lisozima, lactoferrina,
aglutininas, células fagociticas, imunoglobulinas e peroxidases
(peroxidase salivar e mieloperoxidase, SPO e MPO, respectivamente).

J& o fluido sulcular gengival consiste em um exsudato inflamatério que é
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expelido para o espacgo gengival e/ou periodontal das bolsas, ao redor dos
dentes. E composto de soro e materiais localmente gerados, como
produtos da desorganizagdo dos tecidos, mediadores inflamatérios e
anticorpos contra 0s microrganismos presentes na placa bacteriana
subgengival’. Por esta razdo, ultimamente tem havido um enorme

6,22,31,71,86

interesse  no potencial diagnostico da saliva e do

flUid07’9'10’64'87'110.

Dentre os mdltiplos sistemas de defesa nao-especificos
existentes na saliva, destaca-se o sistema peroxidasico salivar, o qual é
constituido de peroxidase salivar (SPO) proveniente das glandulas
parotidas, de mieloperoxidase (MPO) de origem leucocitaria proveniente
do fluido sulcular gengival e de outros componentes. A SPO contribui com
60-80% da atividade peroxidasica total, enquanto que a MPO contribui
com 20-40% desta atividade!® e aumenta durante o0s processos
inflamatdrios tais como gengivite, periodontite, mucosite e outros®. Este
sistema contribui para a manutencdo da salde bucal por meio de sua

acado antioxidante e antibacteriana®.

A SPO contribui de varias formas para a manutencdo da
saude bucal, possuindo uma acado bactericida que protege os dentes e a
mucosa bucal por meio da regulacdo das espécies de microrganismos
bucais presentes e sua quantidade®™. Também previne o acimulo de
produtos toxicos do peréxido de hidrogénio (H.O,) e inativa varios

70,100

compostos cariogénicos e mutagénicos As glandulas salivares
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secretam peroxidase salivar como também o ion tiocianato (SCH ). Esta
enzima catalisa a oxidagdo do SCH pelo H,O,, 0 qual é excretado pelas
bactérias bucais e células de defesa, em quantidades que variam de
acordo com o estado do metabolismo celular, com a dieta e outros
fatores. As formas oxidadas de SCH inibem o crescimento, respiracao e
metabolismo de vérias espécies da microbiota bucal*®.

Na presenca de inflamacédo gengival, pode ser observada
maior atividade da SPO com reducéo da mesma apds retorno da higiene
bucal®. Over et al.”* (1993) relataram aumento na atividade desta enzima
em pacientes com periodontite agressiva e crénica, quando comparados a
controles.

Outra enzima importante, a MPO, pode ser detectada tanto
na saliva como no fluido gengival. Constitui-se na proteina mais
abundante presente nos granulos primarios de neutréfilos, sendo
encontrada também em menor nimero nos mondcitos. Esta peroxidase
catalisa a conversao do peréxido de hidrogénio e cloreto (Cl ) em acido
hipocloroso (HOCI), um potente oxidante produzido pelos neutrofilos, com
forte atividade antimicrobiana’®.

A MPO presente no fluido sulcular gengival pode ter um
grande potencial como marcador de doenca periodontal®*®®. Estudos
como os de Yamalik et al.**” (2000), Smith et al.®® (1986), Cao, Smith™®

(1989) e Wei et al.'*® (2004) demonstraram que h& um aumento no nivel
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de MPO no fluido gengival na presenca de doenca periodontal em
pacientes sistemicamente sadios.

O tratamento periodontal convencional®**3 assim como o
cirtrgico'®* podem produzir uma diminuicdo significante da atividade da
MPO no fluido sulcular gengival.

Estudos que avaliaram a saliva de pacientes portadores de
DM (Tipo 1 e 2) comparados a individuos sistemicamente saudaveis
relataram maior atividade da SPO #**1°* e da MPO? nos portadores de
DM. Entretanto, outros ndo observaram diferencas na atividade da SPO°
e da MPO' neste grupo de pacientes. Até o presente momento, nio

foram encontrados estudos avaliando a atividade da MPO no fluido

sulcular gengival de portadores de DM.

Em relacdo a influéncia do controle metabdlico, alguns
estudos suportam a existéncia de uma associacdo entre pobre controle
glicémico e aumento da susceptibilidade a doenca

|6,41,50,68,84,99,106

periodontal , confltando com outros estudos que nao

observaram tal correlagdo®® 727498105,

A influéncia do controle metabdlico na resposta ao tratamento
periodontal também tem sido avaliada. Christgau et al.'® (1998)
concluiram que portadores de DM com bom controle metabdlico tendem a
responder ao tratamento periodontal basico de forma similar a pacientes
sistemicamente sadios. J4 a associagcdo de antibidticos sistémicos com a

terapia ndao-cirirgica pode proporcionar melhora significante nos
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pardmetros  clinicos em individuos DM2 ndo controlados
metabolicamente®® ™,

Por outro lado, Seppala, Ainamo® (1994), em estudo
longitudinal, com individuos insulino-dependentes observaram que o
percentual de sitios com perda 6ssea alveolar proximal foi maior no grupo
com pobre controle metabdlico quando comparado ao grupo bem
controlado, ap6s dois anos de avaliacdo. Tervonen, Karjalainen'® (1997)
revelaram que, apos 12 meses de tratamento periodontal, individuos DM1
com controle metabdlico deficiente e mudltiplas complicacdes cronicas
apresentaram maior numero de sitios com recorréncia da doenga
periodontal quando comparados a individuos bem controlados e sem
complicagdes.

Deve-se chamar a atencdo para o fato de que alguns
estudos que relatam boa resposta a terapia periodontal mecénica,
comparando ou ndo a um grupo controle, apresentam uma grande

27,44,48,95, 111, ou hao

variacao no grau de controle metabdlico da amostra
relatam o grau de controle, o que pode influenciar os resultados obtidos.
Também tem sido objeto de estudo em individuos
portadores de DM a avaliacdo do efeito da terapia periodontal
convencional e a associagcdo de tratamentos diferentes (terapia
convencional associada ou ndo a antimicrobianos locais e/ou sistémicos)

sobre o controle glicémico, representado pelos niveis de hemoglobina

glicada (Hbalc).
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Alguns estudos que avaliaram os efeitos, em portadores de
DM, da terapia convencional isolada, observaram melhoras apenas nos
parametros clinicos, sem alteracao no controle glicémico, respondendo ao
tratamento periodontal bésico de forma similar a pacientes
sistemicamente saudaveis®>®#" ! Qutros estudos que envolveram, além
da terapia convencional, a utilizacdo de antimicrobianos locais,
encontraram resultados semelhantes®“®, Entretanto, Kiran et al.** (2005)
observaram melhora significante nos parametros clinicos e no controle
metabdlico (Hbalc) aos trés meses apds tratamento periodontal
convencional em portadores de DM2. Tal resultado também foi registrado
por Faria-Almeida et al.?’ (2006) e Navarro-Sanchez et al.** (2007).

JA& a associacdo da terapia convencional com a
administracdo de antibiéticos locais e sistémicos pode resultar em

51,73

melhoras significativas nos parametros clinicos e no controle

metabolico®®®’, provavelmente pela reducdo de componentes da
microbiota e dos efeitos moduladores da resposta do hospedeiro.

Em virtude da escassez de estudos avaliando mecanismos
de defesa ndo-especificos e dos resultados conflitantes em relagdo a
microbiota subgengival de portadores de DM2 com inadequado controle
metabdlico, o objetivo deste estudo foi avaliar o efeito do tratamento
periodontal ndo-cirdrgico sobre pardmetros clinicos, microbiologicos e de

atividade enzimatica nestes individuos comparando aos achados em

pacientes sistemicamente saudaveis, ambos com periodontite crénica.
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2 Proposicéo

Esse estudo teve como obijetivo:

1. Comparar o perfil clinico, enzimatico e microbiolégico
de pacientes portadores de diabetes tipo 2 e inadequado controle
metabdlico com pacientes sistemicamente saudaveis, ambos com

periodontite crénica.

2. Avaliar o efeito do tratamento periodontal néo-
cirdrgico sobre o0s parametros clinicos, microbioldgicos, e
enzimaticos de pacientes portadores de diabetes tipo 2 com
inadequado controle metabdlico com pacientes sistemicamente

saudaveis, ambos com periodontite crénica.
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3 Material e método

3.1 Célculo da amostra

O célculo do tamanho da amostra foi baseado em dados
obtidos de um estudo piloto realizado recentemente por nosso grupo
(dados ndo publicados). Foi estimado que, com um minimo de 20
individuos por grupo, poderiam ser detectadas diferengas significantes
nos parametros clinicos entre os periodos avaliados (baseline e 3 meses
pés-tratamento periodontal). O poder do teste foi de 80% e o intervalo de

confianca foi 95%.

3.2 Selecao da amostra

Aproximadamente 500 pacientes foram submetidos a
anamnese para inclusdo na amostra deste estudo. Dentre eles, 160
pacientes sistemicamente sadios e 180 pacientes portadores de DM2
realizaram uma triagem clinica. Destes, apenas 49 pacientes (26
sistemicamente sadios e 23 DM2) apresentavam-se dentro dos critérios
necessarios para sua inclusdo na amostra. Os individuos foram
selecionados no periodo compreendido entre junho de 2005 a dezembro
de 2006.

No decorrer do estudo, foram excluidos, devido a abandono

do tratamento, a falta as consultas de retorno e a utilizacdo de
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antibidticos, seis individuos pertencentes ao grupo controle e trés
portadores de DM2.

Desta forma, cada grupo experimental foi composto da
seguinte maneira:

GRUPO DM2 - 20 pacientes portadores de Diabetes mellitus
tipo 2 com inadequado controle metabdlico e presenca de periodontite
cronica®.

GRUPO CONTROLE - 20 pacientes sistemicamente sadios

com periodontite cronica®.

Critérios gerais de inclusdo na amostra:

= Ambos 0s sexos;

= Idade entre 30 e 60 anos;

= Presenca de, no minimo, 15 dentes naturais;

= Diagnéstico compativel com  periodontite

cronica moderada a severa, localizada ou generalizada36.

= Presenca de, no minimo, quatro dentes com
profundidade de sondagem (PS) = 5mm e nivel de insercéo (NI) =
4mm, com sinais clinicos de inflamacdo (sangramento a

sondagem), livres de céries e/ou proteses.

Critérios especificos de inclusdo na amostra para o

grupo DM2:
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Os pacientes deveriam apresentar diagnéstico de Diabetes
mellitus tipo 2 (ADA* 2005) com controle metabélico inadequado.

Foi considerado um controle metabdlico inadequado,
individuos que apresentaram exame de hemoglobina glicada (HbAl.) =
7%, justificando que, como 6% é considerado o limite superior para um
paciente portador de DM bem controlado®, 1% acima deste valor
diminuiria os riscos deste paciente estar em estado de alteragdo
metabolica transitoria.

Além disso, os pacientes deveriam apresentar autorizagao
por escrito do endocrinologista responséavel para serem submetidos ao

exame clinico periodontal.

Critérios especificos de inclusdo na amostra para o

grupo controle:

Os individuos pertencentes ao grupo controle nao poderiam
apresentar nenhuma doencga sistémica grave e nem fazer uso de qualquer
medicacao didria que pudesse apresentar efeito colateral na cavidade
bucal. Para certificar-se de que esses pacientes ndo eram portadores de
Diabetes mellitus, foi solicitado o exame de glicemia de jejum que deveria
apresentar resultado igual e/ou inferior a 100mg/dl, para posterior
realizagcdo do exame clinico periodontal. Portanto, foram excluidos
também os pacientes que apresentaram glicemia de jejum compativel

com estados pré-diabéticos (>100 e < 126 mg/dl).
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Os individuos pertencentes ao grupo DM2 foram avaliados
quanto a historia pregressa do DM (tempo de diagndstico, medicamentos,
dieta, cuidados e presenca de complicagbes) por meio de ficha elaborada
especialmente para a Clinica de Pacientes Portadores de Diabetes.

Todos o0s pacientes confirmaram sua aceitacdo para
participar do estudo mediante a assinatura de um termo de
Consentimento Livre e Esclarecido, previamente aprovado pelo Comité de
Etica em Pesquisa com Seres Humanos da Faculdade de Odontologia de

Araraquara, UNESP (n° 85/04, Anexo 1).

Critérios de exclusdao da amostra

Foram excluidos da amostra pacientes que:

= Histéria negativa de antibioticoterapia nos
Gltimos seis meses e de antiinflamatérios, esteréides ou nao-
esteroides, nos trés meses antecessores ao estudo;

= Histéria negativa de gestacao;

= Histéria negativa de uso de anticoncepcional ou
gualquer outra forma de hormbnio;

= Histéria negativa de tabagismo ou interrupcéo
definitiva do habito h&a, no minimo, 5 anos;

= Histéria negativa de tratamento periodontal nos

Gltimos 12 meses.



36

. No decorrer do estudo ndo retornaram as
consultas de manutengdao;

] Por determinacdo médica, necessitavam de
antibioticoterapia prévia aos procedimentos de tratamento
periodontal ou no decorrer do estudo;

. Portadores de diabetes compensado (HbA1. <

7%);

3.3 Exame clinico intrabucal inicial

Todos os pacientes foram submetidos ao exame periodontal
completo, realizado por um Unico examinador treinado e previamente
calibrado™ (Kappa 0,903).

Utilizando-se a sonda manual da Universidade da Carolina
do Norte", foi realizado, para toda amostra, exame periodontal completo
que consistiu de avaliagdo de indice de placa visivel' (IPV), indice de
sangramento marginal® (ISM), sangramento a sondagem (SS),
mensuracdo da profundidade de sondagem (PS), avaliacdo da posicéo da
margem gengival (NG) e mensuracgéo do nivel clinico de insercédo (NI).

Avaliacdo do indice de placa visivel: presenca ou auséncia

de placa bacteriana visivel a olho nu, apdés secagem da superficie

dentaria com jato de ar em todas as faces, de todos os dentes.

' North Caroline Probe, Hu-Friedy, Chicago, IL.
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Avaliacdo do indice de sangramento marginal: presenca ou

auséncia de sangramento marginal ap6s posicionar uma sonda
periodontal milimetrada no sulco gengival, com inclinacdo de 60 graus em
relacdo ao dente, percorrendo o espaco do sulco de uma proximal a
outra, em todas as faces, de todos os dentes.

Posicdo da margem gengival: distancia da margem gengival

a juncao cemento-esmalte, medida com sonda periodontal milimetrada em
6 sitios por dente: disto-vestibular, vestibular, mésio-vestibular, disto-
lingual, lingual e mésio-lingual.

Mensuracdo da profundidade de sondagem: distancia da

margem gengival ao fundo do sulco gengival, medida com sonda
periodontal milimetrada em 6 sitios por dente: disto-vestibular, vestibular,
meésio-vestibular, disto-lingual, lingual e mésio-lingual.

Sangramento _a sondagem: presenca ou auséncia de

sangramento, decorrido um tempo de 30 segundos depois de mensurada
a profundidade de sondagem.

Mensuracdo do nivel clinico de insercdo: corresponde a

somatoria das medidas da posi¢cdo da margem gengival e profundidade
de sondagem para cada sitio, de cada elemento dentario.
Supuracdo: presenga ou auséncia de supuracdo, apdés a

mensuracado da profundidade de sondagem.
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3.4 Procedimentos radiograficos

O exame radiogréfico intrabucal de cada paciente constou
de tomadas periapicais realizadas com auxilio de posicionadores
autoclavaveis. O filme radiografico foi embalado com filme plastico para
protegé-lo do contato com a saliva e mucosa bucal dos pacientes.
Posteriormente, as imagens radiogréaficas de boca toda foram utilizadas

para o diagnéstico, planejamento e tratamento periodontal dos pacientes.

3.5 Coleta de saliva

Todos os pacientes foram orientados a ndo consumirem
nenhum tipo de alimentag&o por pelo menos uma hora antes da coleta de
uma amostra de saliva. Todas as coletas foram realizadas no periodo
matutino. Aproximadamente 2 mL de saliva ndo estimulada foi coletada e
acondicionada em tubos tipo eppendorf devidamente codificados. As
amostras foram centrifugadas a 13200 rpm, 4C, por 30 minutos e,
posteriormente, congeladas em freezer (-20C) para avaliacdo da

atividade enzimatica ap0s 24 horas.

3.6 Coleta de fluido sulcular gengival

Com auxilio da ficha clinica periodontal, foram selecionados
para cada individuo, quatro sitios profundos com doenca periodontal

(profundidade de sondagem maior ou igual a 5mm e nivel clinico de
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<

insercdo maior ou igual a 4mm, com sangramento a sondagem), em
dentes diferentes, ndo-adjacentes.

O procedimento de coleta foi realizado do seguinte modo: os
sitios foram isolados com rolos de algodao estéreis e gentilmente secos
com jato de ar. O fluido sulcular gengival estagnado foi coletado com
auxilio de um filtro de papel especial’ introduzido no sulco gengival,
permanecendo por 30 segundos. Apos sua remocgédo, o volume de fluido
foi quantificado por meio de equipamento especifico para esta
metodologia — Periotron 8000°. As amostras foram acondicionadas
separadamente em tubos tipo eppendorf devidamente codificado
contendo tampédo fosfato de potassio (0,1 M) pH. 7,0 com brometo de
cetiltrimetilaménio (3 mM) e levado ao refrigerador. A realizacdo do
processamento laboratorial ocorreu 24 horas apds as coletas. As tiras

contendo sangue foram descartadas.

3.7 Coleta de biofilme subgengival

Amostras de biofilme subgengival foram coletadas dos
guatro sitios profundos (profundidade de sondagem = 5mm e nivel clinico
de insercdo = 4mm, com sangramento a sondagem) e de quatro sitios
rasos (profundidade de sondagem < 3mm e nivel clinico de insercao <

2mm, com sangramento a sondagem) em dentes diferentes, néo-

* PerioPaper®, ProFlow Inc., Amityville, NY, USA.
" Periotron®, ProFlow Inc., Amityville, NY, USA
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adjacentes de cada individuo. Os sitios profundos foram os mesmos dos
quais foram realizadas as coletas de fluido sulcular gengival).

A regido da coleta foi isolada com roletes de algodédo e a
placa supragengival removida com auxilio de gaze e curetas periodontais
estéreis’. Apds este procedimento foi obtida a amostra subgengival com
auxilio de curetas Mini Gracey estéreis’. Estas eram introduzidas o mais
apicalmente possivel dentro do sitio. O material coletado foi depositado
em eppendorfs contendo 150 pL de solugédo tampéo TE na concentragdo
de 10 mM Tris-HCI, 1 mM EDTA, pH 7.6. Apds a coleta, foram
adicionados, a cada eppendorf 100 pL de solucdo de NaOH 0,5 M, sendo
0s tubos mantidos em freezer (-18C).

As amostras foram armazenadas da seguinte forma: as
amostras dos sitios rasos foram agrupadas, em um “pool”, enquanto as
amostras dos sitios profundos foram armazenadas isoladamente para
permitir a avaliagdo por sitio das caracteristicas da microbiota

subgengival.

3.8 Avaliacédo do controle glicémico

O controle glicémico foi avaliado por meio do exame de
hemoglobina glicada (%HbAlc) que expressa a meédia dos niveis

glicémicos dos ultimos 60 a 90 dias utilizando o método de cromatografia

* Trinity Periodontia, Sdo Paulo, SP, Brasil.



41

liquida de alta eficiéncia. Esta avaliagdo foi realizada no baseline e aos

trés meses pos-terapia periodontal.

3.9 Tratamento periodontal

Apbs todas as coletas, foi realizado o tratamento periodontal
nao-cirargico de boca toda em toda a amostra que consistiu de raspagem
e alisamento radicular, instru¢cdes de higiene bucal e controle da placa
bacteriana. O nimero de sessdes necessarias para realizacdo do mesmo
foi ditado de acordo com a necessidade individual de cada paciente.

Finalizado o tratamento periodontal, esses pacientes
entraram em fase de acompanhamento. Os retornos foram rigorosamente
marcados a cada 15 dias, para remocdo da placa supragengival e reforco
de instrucdo de higiene bucal, com sedimentacdo da importancia do
controle da placa bacteriana.

Apobs trés meses do término do tratamento periodontal ndo-
cirdrgico, todos os pacientes foram reavaliados clinicamente e novas
coletas de saliva, fluido gengival e placa bacteriana subgengival foram
executadas para a avaliacdo do efeito do tratamento periodontal sobre os
parametros anteriormente citados.

Os pacientes que necessitavam de outras terapias
odontoldgicas foram, posteriormente, encaminhados para tratamento em

outros departamentos da Faculdade de Odontologia de Araraquara.

" DiaSTAT Hemoglobin Alc Analyzer System, BioRad Laboratories, Hercules, California, USA.
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Os pacientes receberam ainda, como parte do projeto,
tratamento e acompanhamento profissional quando diagnosticadas lesdes

de mucosa bucal incluindo a presenca de xerostomia.

3.10 Analise enzimatica

Previamente ao inicio deste estudo foram realizados estudos
exploratérios para o0 estabelecimento de ajustes necessarios na
metodologia do ensaio enzimatico em saliva e no fluido sulcular gengival.
Tais estudos visaram a adequacao de técnicas tradicionais de analise de
peroxidases com a finalidade de aumentar a sensibilidade das reagdes.
Para tanto, foram realizados tratamentos prévios da amostra de saliva e
de fluido, antes das analises cinéticas, com o0 objetivo de definir
parametros de estocagem, centrifugacdo prévia e diluicdo da saliva e do
fluido sulcular gengival.

Para a determinacdo da atividade peroxidasica total salivar
(PTS) e da mieloperoxidase (MPO) do fluido gengival foi utilizado o

método descrito por Nishioka et al.®®

(2003) adaptado as condi¢cbes do
estudo. A atividade das enzimas foi determinada
espectrofotometricamente utilizando o0s substratos guaiacol, para a

avaliagdo PTS (SPO + MPO), e monoclorodimedona (MCD), para

avaliacdo da atividade da MPO.
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O guaiacol constitui um dos substratos mais utilizados em
ensaios de peroxidases, devido especialmente a maior sensibilidade,
menor custo e facilidade de utilizacao.

Para a andlise da PTS foram utilizados 50 pL de saliva,
guaiacol (30 mM) e peréxido de hidrogénio (H,O2) (1 mM) adicionados em
tampédo fosfato de potassio (0,1M) pH. 7.0. A oxidagcdo do guaiacol foi
avaliada pelo aumento da absorbancia, no comprimento de onda de 470
nm, por 120 segundos. A velocidade inicial foi determinada pela variagéo

da absorbancia por segundo, sendo as reacdes realizadas a 37<C.

Quando o objetivo € medir a atividade especifica da MPO,
avalia-se a formacdo de seu produto (acido hipocloroso - HOCL),

utilizando-se a monoclorodimedona (MCD).

A atividade da MPO no fluido sulcular gengival foi
determinada através da formacgéo de seu produto, o HOCI. Para isso,
utilizou-se monoclorodimedona, que se converte em dicloromedona por
acao do HOCI, determinando queda na absorbéancia a 290 nm, devido a
cloracdo da MCD. Os estudos cinéticos foram realizados utilizando-se
50uL de fluido gengival diluido em tampao fosfato de potassio (0,1 M) pH
7.0 com cloreto de sédio (NaCl) (140 mM), H.O; (1 mM) e MCD (60 pM),
seguindo a reac&o no comprimento de onda de 290 nm, registrando-se a
gueda da absorbancia, por 120 segundos, a 37T. A v elocidade inicial foi

determinada pela variagcdo da absorbancia por segundo.
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Os ensaios espectrofotométricos foram realizados em
Espectrofotdmetro UV-Visivel acoplado a uma “Workstation” e as leituras
foram realizadas com cela termostatizada a 37°C, em cubetas de quartzo,
com 1 cm de caminho 6ptico. Todos os ensaios foram realizados em

triplicata.

A unidade de atividade enzimatica (UA) da PTS e da MPO
foi determinada utilizando-se a seguinte definicdo: uma unidade de
atividade enziméatica equivale a quantidade de enzima que leva a variacao
de 0,0001 na absorcédo a 470 nm (PTS) ou a 290 nm (MPO) por segundo
nas condicdes de ensaio. Para os calculos da UA, tanto da PTS quanto
da MPO, utilizou-se os valores de velocidade inicial de reacao (vo) obtidos
dos gréaficos (AAszonm OU AAsgonm X tempo reacdo em segundos) (Figuras

le?2).

* Agilent Technologies 8453; Inc. Life Sciences and Chemical Analysis Santa Clara, USA.
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3.11 Analise microbioldgica

A identificacdo bacteriana diretamente nas amostras de
biofilme subgengival foi realizada pela técnica de “checkerboard DNA-
DNA hybridization” descrita por Socransky et al.** (1994) e modificada por
Haffajee et al.®* (1997). As sondas de DNA foram confeccionadas
utilizando-se o “Random primer digoxigenin labeling kit conforme as
instrucbes do fabricante. Todas as cepas bacterianas utilizadas na
confeccao das sondas gendmicas foram obtidas da colecdo de bactérias
do Laboratério de Microbiologia Oral, do Instituto de Microbiologia da
Universidade Federal do Rio de Janeiro (Tabela 1). As suspensdes
bacterianas foram fervidas por 10 minutos e em seguida neutralizadas
pela adicdo de 800 uL de 5 M de acetato de ambnia.

Cada uma das amostras contendo o DNA desnaturado foi
depositada em canaletas do “Minislot 30" (Figura 3), sobre uma
membrana de nylon de 15 X 15 cm’ . Para permitir a fixacdo do DNA das
amostras nas membranas, as mesmas foram incubadas a 120°C por 20
minutos em forno convencional” . As duas Ultimas canaletas do Minislot
foram reservadas para a colocagdo dos controles, contendo uma mistura
das espécies investigadas pelas sondas de DNA, em duas concentracdes,

10° e 10° células bacterianas.

“ Roche Molecular Systems, Inc., Alameda, CA.

* Immunetics, Cambridge, MA, USA.

“* Amersham Biosciences do Brasil, Sdo Paulo, SP, Brasil.
™ Fanem Ltda., Sdo Paulo, SP, Brasil.
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Apos fixacdo do DNA nas membranas, essas foram pré-
hibridizadas a 42°C por 1 hora numa solu¢do contendo 50% formamida,
1% caseina, 5 X SSC, 25 mM de fosfato de sédio (pH 6,5) e 0,5 mg/mL de
RNA de levedura. Em seguida, cada membrana foi colocada sob a placa
acrilica do “Miniblotter 45" (Figura 4), com as linhas contendo o DNA
fixado perpendiculares as canaletas do “Miniblotter”. Em cada canaleta
foram colocados 135 uL de cada sonda especifica diluida em solucao de
hibridizac&do contendo 45% de formamida, 5 X SSC, 20 mM de fosfato de
sodio (pH 6,5), 0,2 mg/mL de RNA de levedura, 10% de sulfato de
dextrano, 1% caseina e 20 ng/mL de sonda de DNA especifica. O aparato
foi entdo incubado a 42°C por no minimo 16 horas para hibridizagdo.

Apo6s hibridizacdo com as sondas, as membranas foram
removidas do “Miniblotter” e lavadas duas vezes por 20 minutos, a 68°C,
numa solucdo adstringente (0,1 X SSC, 0,1% SDS), a fim de remover
sondas que néo hibridizaram completamente. Em seguida, as membranas
foram imersas por 1 hora numa solucéo contendo 0,1 M de acido maleico,
3 M de NaCl, 0,2 M de NaOH, 0,3% de Tween 20, 0,5% de caseina (pH
8,0), e por 30 minutos na mesma solucdo contendo o anticorpo anti-
digoxigenina conjugado & fosfatase alcalina’, numa diluicdo de 1/15.000.
As membranas foram, entéo, lavadas com uma solucéo de 0,1 M de acido
maleico, 3 M de NaCl, 0,2 M de NaOH, 0,3% de Tween 20 (pH 8,0), 2

vezes por 20 minutos, e uma vez por 5 minutos em 0,1 M de Tris - HCl e

* Roche Molecular Systems, Inc., Alameda, CA.
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0,1 M de NaCl (pH 9,5). Em seguida, as membranas foram incubadas em
uma solucdo contendo o substrato fluorescente ECF®".

ApGs incubacdo por 24 horas, os sinais de fluorescéncia
resultantes da hibridizacdo da sonda com a amostra foram captados por
um sistema de captacdo de imagens™ (Figura 5).

A leitura dos sinais foi realizada visualmente por um Unico
individuo treinado, e os sinais detectados comparados aos sinais dos
controles de 10° e 10° presentes na mesma membrana. A deteccdo do
sinal e a andlise semiquantitativa das espécies bacterianas foram
estimadas como: 0 = ndo detectavel; 1 < 10°% 2 = 10% 3 = 10°-10°% 4 = 10°
e 5 > 10° células bacterianas. A sensibilidade deste teste foi ajustada para
permitir a deteccédo de pelo menos 10 células de cada espécie através do
ajuste da concentracdo de cada sonda genOmica. Este procedimento foi
empregado a fim de fornecer a mesma sensibilidade de deteccéo para
cada sonda. A ndo deteccdo de sinal foi interpretada como sendo zero.
Entretanto, este valor ndo implicou na auséncia total de determinada
espécie, j& que de 1 até 1.000 células bacterianas poderiam estar

presentes na amostra®.

:*Amersham Biosciences do Brasil, Sdo Paulo, SP, Brasil.
Storm ™ 860, Molecular Dynamics / Amersham Biosciences do Brasil, Sdo Paulo, SP,
Brasil.
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TABELA 1- Espécies subgengivais utilizadas para constru¢do das sondas

gendmicas testadas contra amostras de placa subgengival

Espécies Cepas | Espécies Cepas
Aggregatibacter actinomycetemcomitans a 43718" | Leptotrichia buccalis 14201°
Aggregatibacter actinomycetemcomitans b 295232 Neisseria mucosa 196962
Actinomyces gerencseriae 23860% | Parvimonas micra 332702
Actinomyces israelli 12102% | Prevotella melaninogenica 258452
Actinomyces odontolyticus 17929% | Porphyromonas gingivalis 332772
Actinomyces naeslundii | 12104% | Prevotella intermedia 25611 °
Actinomyces naeslundii Il (A.viscosus) 431462 Prevotella nigrescens 335632
Campylobacter rectus 332382 Propionibacterium acnes 118272
Capnocytophaga gingivalis 336247 Selenomonas noxia 435412
Capnocytophaga ochracea 335962 | Streptococcus anginosus 333972
Capnocytophaga sputigena 33122 | Streptococcus constellatus 278232
Campylobacter showae 511462 | Streptococcus mitis 494562
Eubacterium nodatum 330997 Streptococcus oralis 350372
Eikenella corrodens 23834° Streptococcus sanguinis 10556
Eubacterium saburreum 33271 | Streptococcus gordonii 105582
Fusobacterium periodonticum 336932 | Streptococcus intermedius 273352
Fusobacterium nucleatum sp. polymorphum 109532 | Tannerella forsythia 430372
Fusobacterium nucleatum ss. vincentii 492562 Treponema denticola B1P
Fusobacterium nucleatum ss. nucleatum 255862 Veillonella parvula 107902
Gemella morbillorum 278242

& ATCC (American Type Culture Collection, Rockville, MD)

® The Forsyth Institute, Boston , MA
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Amostras acondicionadas em
150uL tampéo TE

=

Adicionar 100 pL de NaOH
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FIGURA 3 - Esquema do aparato “Minislot 30",
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Sondas gendmicas de DNA
marcadas com digoxigenina

Pré-hibridizacdo a 42<C/1 hr.

, 4
Q 3

2Q Girar membrana 90°

7

Canaletas : ﬂ'
de hibridizag&o Q Q
Hibridizacdo com sondas a
42 por 24 hrs.

Membrana
de nvion Lavagem em solugéo de fosfato
% a 68T por 40min.

g

Anticorpo anti-digoxigenina

=

conjugado a fosfatase alcalina
(1:15.000)

4

Deteccéo por fluorescéncia
com ECF e captacdo de imagem

FIGURA 4 - Esquema do aparato “Miniblotter 45" e hibridizacdo com as

sondas de DNA.
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FIGURA 5 - Padréo de hibridizagdo das sondas de DNA com as amostras

de biofilme subgengival de pacientes em forma de tabuleiro de

xadrez.

3.12 Andlise estatistica

A andlise dos dados foi realizada por meio do software

BioStat 3.0" considerando-se o individuo como unidade de estudo.

“ Optical Digital Optical Technology, Belém, Brasil.
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Os valores resultantes dos dados clinicos, microbioldgicos e
enzimaticos foram analisados por métodos estatisticos ndo-paramétricos.
Os dados foram apresentados em valores de média, desvio-padrao,
mediana e quartis (25% e 75%).

Para os dados de indice de placa visivel (IPV), indice de
sangramento marginal (ISM), sangramento a sondagem (SS) e presenca
de supuracdo (SUP), foi obtido o percentual de sitios positivos por
paciente, e posteriormente um valor para o grupo. Os dados de
profundidade de sondagem (PS) e de nivel clinico de insercao (NI) foram
expressos de duas formas: por distribuicdo de freqiiéncias (em intervalos
determinados) e em valor médio, em milimetros. Foi obtido primeiramente
o percentual para o individuo e, posteriormente, para o grupo. O volume
do fluido sulcular gengival foi expresso em valor mediano de volume
coletado (uL).

Para a atividade enzimatica no fluido foram obtidos dois
valores: atividade enzimatica por sitio — (UA/sitio) e atividade enzimatica
por pL de fluido coletado — (UA /uL). Para a atividade enzimatica por sitio,
primeiramente foi obtido um valor mediano da atividade enzimética nos
guatro sitios de cada individuo e posteriormente obtido um valor mediano
para o grupo. Ja para a atividade enzimatica por pL de fluido coletado,
inicialmente o valor da atividade enzimatica em cada sitio foi dividido pelo
volume de fluido sulcular coletado para o sitio, sendo posteriormente

obtido um valor mediano para cada individuo e para o grupo.
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Os dados microbiolégicos foram expressos em porcentagem
média de sitios colonizados (prevaléncia) por cada espécie e nivel médio
de cada espécie em cada amostra. Para a andlise de prevaléncia foi
considerada somente auséncia (0) ou presenca (>0) do microrganismo. J&
os niveis das diferentes espécies foram determinados por meio da
transformacdo dos registros 0 a 5 obtidos de controles 10°> e 10° das
contagens bacterianas. A freqiéncia e o0s niveis de cada espécie
bacteriana foram computados para cada individuo e posteriormente foi
determinado um valor médio para o grupo.

Todas as analises referentes aos dados microbiolégicos
foram realizadas utilizando-se ajustes para comparagdes multiplas como
proposto por Socransky et al.’* (1991). Foi aplicada a férmula 0.05=1(1-
k)*, onde k é o valor equivalente ao p<0.05 quando ajustado para a
comparagcdo de 36 espécies bacterianas. Desta forma, as diferengas
detectadas no presente estudo foram consideradas significantes quando
p<0,001.

Para as analises foram utilizados os testes de Wilcoxon
(comparacéo intragrupo) e Mann-Whitney (comparacdo intergrupos) e
correlagdo de Spearman. O nivel de significancia estabelecido foi de 5% e

0 intervalo de confianca foi de 95%.
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4 Capitulo 1 — Avaliagcdo Enzimatica

EFFECT OF NON-SURGICAL PERIODONTAL THERAPY ON

PEROXIDASE ACTIVITY IN DIABETIC PATIENTS

Artigo submetido para publicacdo no periddico: Journal of Clinical
Periodontology em 14 de Novembro de 2007 (Carta em anexo).

(Anexo 4)
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ABSTRACT

Objective: To evaluate the effect of periodontal therapy on clinical parameters as
well as on total salivary peroxidase (TSP) activity and myeloperoxidase (MPO)
activity in the gingival crevicular fluid (GCF) of patients with type 2 diabetes
mellitus and systemically healthy individuals.

Material and Methods: 20 type 2 diabetes patients with inadequate metabolic
control (test group) and 20 systemically healthy individuals (control group), both
groups with chronic periodontitis, were enrolled. Periodontal clinical parameters,
namely periodontal probing depth (PD), clinical attachment level (CAL), visible
plaque index (VPI), bleeding on probing (BOP), gingival bleeding index (GBI) and
presence of suppuration (SUP), as well as TSP activity and GCF MPO activity
were assessed before and 3 months after non-surgical periodontal therapy.
Results: At baseline and 3 months posttreatment, the test group presented a
higher percentage of sites with VPl and BOP (p<0.01). MPO activity in the GCF
presented lower values (p<0.05) for the test group at both baseline and
posttreatment period. The periodontal treatment resulted in a significant

improvement of most clinical and enzymatic parameters for both groups (p<0.05).
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Conclusions: In both groups, the periodontal therapy was effective in improving
most clinical parameters and reducing salivary and GCF enzymatic activity. The

diabetic individuals presented lower MPO activity in the GCF.

Clinical Relevance

Scientific rationale for study: The increased prevalence and severity of
periodontitis in diabetics have been demonstrated. However, few studies have
addressed the non-immunological defense mechanisms in individuals with
inadequate metabolic control of diabetes. This study investigated the effect of
periodontal therapy on the periodontal status and peroxidase activity in diabetics
with inadequate metabolic control compared to systemically healthy individuals.
Principal findings: Periodontal therapy was effective in reducing infection with
improvement of most clinical and enzymatic parameters evaluated in both
groups.

Practical implications: Diabetic patients with periodontitis, even with inadequate

metabolic control, might respond favorably to non-surgical periodontal therapy.

Introduction

Immunoinflammatory reaction represents host's response to the
microbiota and its products. In sites with active periodontal disease, it is clinically
manifested by a series of alterations, including the increase of gingival crevicular
fluid (GCF) flow (Kinane & Lappin 2001). For this reason, there has currently
been a great interest in the diagnostic potential of GCF.

Saliva and GCF have several substances associated to host's defense

and their increased levels may be related to the periodontal status, which might
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allow identifying and monitoring patients with potential periodontitis progression
(Lamster 1997; Armitage 2004). The salivary peroxidase system is one of the
most important non-immunological defense systems in saliva. It is constituted by
salivary peroxidase (SPO), originating from the parotid glands, leukocyte-derived
myeloperoxidase (MPO) originating from the GCF, and other components
(Tenovuo & Pruitt 1984).

SPO contributes in several manners to the maintenance of oral health.
This enzyme has a bactericidal action that protects the teeth and oral mucosa by
regulating the oral microbial species and their number (Mandel et al. 1989). It
also prevents the accumulation of toxic products from hydrogen peroxide (H,O,)
and inactivates several cariogenic and mutagenic compounds (Tenovuo & Pruitt
1984; O’'Brien 2000). SPO activity increases in the presence of gingival
inflammation, returning to normal levels when oral health is restored (Smith et al.
1984).

Another important enzyme, MPO, may be detected both in saliva and in
the GCF. It is the most abundant protein present in the primary neutrophil
granules, and it is also found in monocytes though in a lesser amount. MPO
catalyzes the conversion of H,O, and chloride (CI) into hypochlorous acid
(HOCI), which is a potent oxidant produced by neutrophils, with a strong
antimicrobial activity (O’'Brien 2000). The relative contribution of MPO to total
salivary peroxidase (TSP) activity depends on the presence of periodontal or oral
inflammation (Smith et al. 1984).

GCF MPO may have a great potential as a periodontal disease marker
(Karhuvaara et al. 1990; Smith et al 1992). It has been demonstrated that there is

an increase in MPO level in the GCF in systemically healthy patients with
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periodontitis (Smith et al 1986; Cao & Smith 1989; Yamalik et al. 2000; Wei et al.
2004). Both conventional (Smith et al. 1986; Wolff et al. 1988) and surgical
periodontal treatment (Buchmann et al. 2002; Jentsch et al. 2004) may produce a
significant decrease in MPO activity in the GCF.

Several factors may act modifying the host's response to aggressive
agents and hence altering periodontitis expression and progression. Diabetes
mellitus has been recognized as an important risk factor for periodontitis
(Shlossman et al. 1990; Safkan-Seppala & Ainamo 1992; Loe 1993; Lalla et al.
2007). The greater severity and prevalence of periodontal disease in diabetics
may be related to GCF alterations, vascularization of periodontal tissues, host's
immunoinflammatory response, collagen metabolism and genetic patterns
(Manouchehr-Pour & Bissada 1983; Oliver & Tervonen 1994; Mealey & Oates
2006). Studies evaluating the immunoinflammatory response in diabetics have
shown greater cytokine secretion associated to periodontitis progression in these
patients (Salvi et al. 1998; Engebretson et al. 2006; Navarro-Sanchez et al.
2007). Although several non-immunological markers form GCF may be evaluated
(Armitage 2004), B-glucuronidase, aspartate aminotransferase, elastase and
metalloproteinases (MMP-8 and MMP-9) have been the most often assessed
markers in diabetics (Smith et al.1996; Alpagot et al. 2001, Engebretson et al.
2006; Kumar et al. 2006). Regarding peroxidases, studies evaluating the saliva of
patients with type 1 and type 2 diabetes mellitus versus healthy individuals have
reported a greater SPO (Tenovuo et al. 1986; Guven et al. 1996; Dodds et al.
2000) and MPO (Dodds et al. 2000) activity in diabetics. Other authors have not
found differences in SPO (Aren et al. 2003) or MPO (Tenovuo et al. 1986) activity

in this group of patients.
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Due to the scarcity of studies addressing these non-specific defense
mechanisms in diabetics and given the lack of investigations referring to the
effect of periodontal treatment on these parameters, the purpose of this study
was to evaluate the effect of non-surgical periodontal therapy on clinical
parameters as well as on TSP activity and MPO activity in the GCF of type 2
diabetes mellitus (DM2) patients with inadequate metabolic control and

systemically healthy individuals, both groups with chronic periodontitis.

Material and Methods
Patients

Patients selected for entry to the study were recruited from the Clinic of
Periodontics for Diabetic Patients of the Department of Diagnosis and Surgery of
the School of Dentistry of Araraquara, Sado Paulo State University, Brazil between
January 2005 and July 2006.

The sample size was calculated based on previous information from a
pilot study recently conducted by our group (unpublished data). It was estimated
that with a minimum of 20 subjects per group, significant differences in the
clinical parameters, TSP activity and GCF MPO activity would be detected
between the study periods (baseline and 3 months after non-surgical periodontal
therapy) with 80% statistical power and 95% confidence interval.

The study population was constituted by 40 individuals of both sexes
aged 30 to 60 years and presenting chronic periodontitis (AAP 1999). All subjects
enrolled in the study presented at baseline a minimum of 15 natural teeth
(excluding third molars) and at least 4 teeth with one or more sites with

periodontal probing depth (PD) =25 mm, clinical attachment level (CAL) 24 mm,
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visible plague and bleeding on probing (BOP). The following exclusion criteria
were considered for both groups: history of antibiotic therapy within the previous
6 months and antiinflammatory drugs within the previous 3 months; pregnancy or
use of contraceptives or any other form of hormone; current smoker or former
smoker for <5 years; and periodontal treatment within the previous 12 months.
The study was conducted in full accordance with the applicable ethical principles,
including the World Medical Association Declaration of Helsinki, and was
independently reviewed and approved by the Ethics in Human Research
Committee of the School of Dentistry of Araraquara (UNESP) (Protocol number
85/04). Study purposes and procedures were fully explained to the participants
and written informed consent was obtained from all of them.

Two groups with specific criteria were formed: test group: composed of 20
DM2 patients (ADA 2005) (8 men and 12 women; mean age = 45.80 = 6.01
years) with inadequate metabolic control (glycated hemoglobin test HbAlc =7%)
(UKPDS 1998) and mean diabetes duration of 9.85 + 7.10 years; and control
group: composed of 20 systemically healthy patients (10 men and 10 women;
mean age = 43.65 + 6.01 years) without diabetes, as confirmed by a fasting
glycemia test result <100 mg/dL.

All DM2 patients were under supervision of an endocrinologist, with no
alteration in the diabetes treatment in the last year prior to the study and were
authorized by their physician to undergo periodontal treatment. Seventy percent
of these patients had at least one diabetes-related complication (e.g.:
hypertension, retinopathy, neuropathy or nephropathy). Fifty-five percent of the

patients were receiving oral hypoglycemic agents or dietary control only, 15%
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were undergoing insulin therapy and 30% were treated with a combination of
insulin and oral hypoglycemic agents.
Individuals that required antibiotic prophylaxis prior to periodontal

examination were excluded.

Intraoral Clinical Evaluation

All patients were submitted to intraoral clinical examination by a single
trained calibrated examiner (kappa=0.90, data not shown).

The following clinical parameters were evaluated in six sites of all teeth,
except for third molars: visible plaque index (VPI) (Ainamo & Bay 1975), gingival
bleeding index (GBI) (Ainamo & Bay 1975), PD, CAL, BOP and presence of
suppuration (SUP), using the manual periodontal probe from the University of
North Carolina (Hu-Friedy®, Chicago, IL, USA). Clinical examinations were
performed at baseline and 3 months after completion of the periodontal

treatment.

Saliva Collection

Patients were instructed not to consume any type of food within at least 1
hour before saliva collection. All collections were performed in the morning.
Approximately 2 mL of non-stimulated saliva were colleted and stored in labeled
1.5-mL eppendorf tubes. The samples were centrifuged during 30 minutes at
13,200 rpm and 4T and thereafter frozen (-20C) fo r analysis of the enzymatic

activity after 24 hours.

GCF Collection
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In each individual, four sites with PD >5 mm, CAL =24 mm and BOP were
randomly chosen in different non-adjacent teeth for GCF collection. The sites to
be sampled were isolated with cotton rolls and gently air dried. Stagnated GCF
samples were collected with paper strips (PerioPaper, ProFlow Inc., Amityville,
NY, USA) introduced into the periodontal pocket and left for 30 seconds. GCF
sample volume was measured with a calibrated Periotron 8000 equipment
(Proflow Inc., Amityville, NY, USA). The samples were stored individually in
labeled 1.5-mL eppendorf tubes containing potassium phosphate buffer (0.1 M,
pH. 7.0) with cetyltrimethylammonium bromide (3 mM) and stored at 4C. The
laboratorial processing was undertaken within 24 hours after collections. Samples

visibly contaminated with blood were discarded.

Enzymatic Assays

The method described by Nishioka et al. (2003) was adapted to the study
conditions for determination of TSP activity and MPO activity in the GCF. The
enzymatic activity was determined spectrophotometrically using guaiacol for
analysis of TSP activity and monochlorodimedon (MCD) for analysis of MPO
activity.

For analysis of TSP activity, 50 pL of saliva, guaiacol (30 mM) and H,0, (1
mM) in potassium phosphate buffer (0.1 M, pH. 7.0) were used. Guaiacol
oxidation was evaluated by absorbance increase at 470 nm wavelength during
120 seconds. The initial rate of reaction was determined by absorbance variation
in seconds. Reactions were performed at 37<.

GCF MPO activity was determined by the formation of its product, HOCI.

For such purpose, MCD was used, which is converted into dichlorodimedon by
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the action of HOCI, with decrease of the absorbance at 290 nm wavelength due
to MCD chlorination. The kinetic assays were undertaken using 50 pL of GCF
diluted in potassium phosphate buffer (0.1 M) pH 7.0 with NaCl (140 mM), H,0,
(3 mM) and MCD (60 pM), followed by reaction at 290 nm wavelength.
Absorbance decrease was recorded during 120 seconds at 37<C. The initial rate
was determined by the absorbance range in seconds.

The spectrophotometric assays were undertaken in a UV-visible
spectrophotometer (Agilent Technologies 8453; Inc. Life Sciences and Chemical
Analysis Santa Clara, USA) coupled to a workstation. The readings were
performed with a thermostatized cell at 37°C in quartz cuvete with 1 cm optical
pathway. All assays were made in triplicate.

TSP and MPO enzymatic activity units (AUs) were determined based on
the following definition: one enzymatic AU equals the amount of enzyme that
causes a variation of 0.001 in the absorbance at 470 nm (TSP) or 290 nm (MPO)
wavelength under assay conditions. To calculate AU for both TSP and MPO, the
values of initial rate of reaction (v,) obtained from the graphs (AA47onm OF AAzg9onm

versus reaction time in seconds) were used.

Glycemic Control

The glycemic control was evaluated by the concentration of glycated
hemoglobin Alc (% HbAlc) using high-performance liquid chromatography
(DiaSTAT Hemoglobin Alc Analyzer System, BioRad Laboratories, Hercules,
CA, USA). This analysis was performed at baseline and 3 months after

periodontal therapy.
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Periodontal Treatment

After all collections had been made, non-surgical periodontal therapy was
performed, comprising scaling and root planning, oral hygiene instructions and
biofilm control. After scaling and root planing, a professional plague control
program was performed twice a month for three months, which comprised
supragingival plaque removal and reinstruction of oral hygiene procedures.
Thereafter, all patients were clinically reexamined and new saliva and GCF
samples were collected to evaluate the effect of the non-surgical periodontal

therapy on the previously assessed clinical and enzymatic parameters.

Statistical Analysis

Data analysis was performed using BioStat 3.0 software (Optical Digital
Optical Technology, Belém, PA, Brazil) considering the individual as a study unit.

The clinical and enzymatic data were analyzed statistically by non-
parametric statistical methods. Wilcoxon (intragroup comparison) and Mann-
Whitney (intergroup comparison) tests as well as Spearman’s correlation were
used. Significance level was set at 5% and a 95% confidence interval was
established. The tests were based on the median values with variability
measures (25% and 75% quartiles).

For VPI, GBI, BOP and SUP data, the percentage of positive sites was
obtained per patient, and thereafter a mean value was calculated for the group.
For distribution of PD and CAL frequencies, measured in millimeters, the percent
frequency was first obtained per patient and thereafter a mean value was
calculated for the group. GCF volume was expressed as the median value of

colleted volume (uL).
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For enzymatic activity in the GCF, two values were obtained: enzymatic
activity per site (AU/site) and enzymatic activity per pL of collected GCF sample
(AU /uL). For AU/site, a median value of enzymatic activity in the four sites of
each individual was first obtained and then a median value was calculated for the
group. For AU /uL, the value of enzymatic activity in each site was divided by the
volume of GCF collected per site, and thereafter a median value was obtained for

each individual and for the group.

Results

The total of patients completed all phases of this study. No drop out
occurred.
Clinical Findings

Medians and quartiles of the clinical parameters recorded for both groups
at baseline and 3 months posttreatment are summarized in Tables 1 and 2. At
baseline, the test group presented significantly higher percent values for VPI
(p<0.001) and BOP (p<0.001) compared to the control group. The other clinical
parameters did not differ significantly between the groups.

In both groups, the non-surgical periodontal treatment yielded a significant
reduction in the percentage of sites with VPI, GBI, BOP, PD between 4-6 mm, PD
=7 mm and CAL =27 mm, while the percentage of sites with CAL between 4-6 mm
increased significantly, probably due to the decrease in the percentage of sites
with CAL <7 mm.

Intergroup comparison at 3 months revealed a higher percentage of sites

with VPI (p<0.001), GBI (p<0.001) and BOP (p=0.002) in the test group.
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In the test group, the periodontal treatment resulted in a non-significant
decrease in the HbAlc (p=0.7937) values from baseline (mean = SD: 9.43 +
1.80) to the 3-month interval (mean + SD: 9.03 +1.94).

The periodontal treatment had no adverse effect in the patients of either
groups.

Biochemical Analyses

There were no statistically significant differences (p>0.05) between the
groups with respect to salivary enzymatic activity at either baseline or 3 months.
The analysis of the enzymatic activity in the GCF showed significantly lower
values for the test group (p<0.05) at baseline and at 3 months. In both groups,
the periodontal treatment was effective in reducing the enzymatic activity in saliva
and in the GCF (p<0.05) (Table 1 and 2).

For the control group, there was a positive correlation between TSP
activity and the presence of teeth with SUP (r = 0.7466; p=0.0001). The test

group did not present a correlation with any of the evaluated parameters.

Discussion

The present study evaluated the effect of non-surgical periodontal therapy
on clinical parameters and on TSP activity and GCF MPO activity in DM2 patients
with inadequate metabolic control compared to systemically healthy individuals.

The DM2 patients presented significantly higher VPI and BOP values at
baseline. These results are consistent with those of other studies that found a
higher risk to periodontal disease in type 1 and type 2 diabetics compared to non-
diabetic individuals (Bridges et al. 1996; Guven et al. 1996; Aren et al. 2003; Lalla

et al. 2007) and a positive association between poor metabolic control and



70

increase of the susceptibility to periodontitis (Seppala & Ainamo 1994;
Karjalainen & Knuuttila 1996; Novaes et al. 1996; Taylor et al. 1998; Lim et al.
2007).

In both groups, the conventional periodontal treatment improved most
evaluated clinical parameters. These findings corroborate those of previous
studies, which employed conventional periodontal therapy alone in diabetics and
observed improvement only in the clinical parameters, without significant
alteration in glycemic control (Smith et al. 1996; Cristgau et al. 1998; Janket et al.
2005).

While a considerable improvement in the clinical parameters was evident
3 months after periodontal treatment, a higher percentage of sites with gingival
bleeding and BOP was observed in the test group. It is likely that patients’
inadequate metabolic control contributed to these results. In addition, higher VPI
values were found in the test group after treatment, in spite of the rigorous
periodontal monitoring program to which the patients were submitted. This finding
may be related to the fact that diabetics with inadequate metabolic control may
be less compliant with oral self-care (Karjalainen et al. 1994) and maintenance of
a good oral health status (Syrjala et al. 1999).

Diabetic individuals present a deficiency in the defense mechanisms
against infectious agents (Manouchehr et al. 1981; Sawant 1993). Studies
investigating immunological defense mechanisms have demonstrated an
increase in the production of individual cytokines and pro-inflammatory mediators
(Salvi et al. 1997; Kumar et al. 2006; Engebretson et al. 2006; Navarro-Sanchez

et al. 2007). However, there are few studies addressing the non-immunological



71

defense mechanisms in individuals with inadequate metabolic control of diabetes
mellitus.

In the present study, there was no significant difference in TSP activity
between the test and control groups at baseline and 3 months posttreatment.
These results are consistent with those of Aren et al. (2003), who investigated
whether periodontal destruction and alterations in the salivary status were
present with duration of diabetes in children with type 1 insulin-dependent
diabetes mellitus (DM1) compared to healthy controls. Guven et al. (1996)
reported greater SPO activity in patients with insulin-dependent diabetes mellitus
compared to healthy individuals, which has also been observed by Tenovuo et al.
(1986) though without report of metabolic control. Regarding salivary MPO
activity, Tenovuo et al. (1986) have not find differences between type 1 diabetics
and healthy individuals, while Dodds et al. (2000) have reported a greater
concentration of SPO and MPO in patients with poorly controlled diabetes
mellitus. Nevertheless, there are some methodological differences between the
present study and the above-mentioned investigations. In this study, we
evaluated enzyme activity rather than its concentration, as did some of those
authors and the diabetic group was formed exclusively by DM2 patients, unlike
some of those studies.

In the present study, the TSP activity of the control group was positively
correlated to the presence of SUP and might be the cause of the larger number
of polymorphonuclear neutrophils (PMN) in saliva via gingival exudation.

GCF MPO activity was significantly lower in the test group compared to

the healthy controls. As far as it could be ascertained, this is the first study to
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investigate MPO activity in the GCF and the effect of periodontal treatment on the
activity of this enzyme in the gingival fluid of individuals with diabetes mellitus.

Several studies (Cao & Smith 1989; Karhuvaara et al. 1990; Smith et al.
1992; Wolff et al. 1997; Yamalik et al. 2000; Wei et al. 2004) have demonstrated
an increase in MPO levels and/or activity in the GCF of patients with periodontitis.
However, these evaluations have been performed in systemically healthy
individuals.

The findings of the present study may be supported by the results of
previous studies (Sato et al. 1992; Sato et al. 1997; Uchimura et al 1999), which
reported lower MPO activity in the leukocytes of DM2 patients compared to
healthy controls. On the other hand, Wykretowicz et al. (1993) detected low
intracellular MPO activity in DM2 patients, whereas Lanza (1998) reported that
diabetes mellitus is a clinical condition in which secondary MPO deficiency might
occur. Regarding metabolic control, Sato et al. (1992) and Kemona et al. (1985)
observed a decrease in MPO activity in the blood of patients with poorly
controlled diabetes mellitus, being that the improvement in metabolic control did
not alter the enzymatic activity (Kemona 1985).

PMN play an important role in the maintenance of the periodontal health
against the bacterial challenge. Nevertheless, the occurrence of dysfunctions in
these cells with respect of chemotaxis, adherence and phagocytosis has been
observed in diabetics (Manouchehr-Pour et al. 1981; Marhoffer et al. 1992;
Sawant 1993; Gustke et al. 1998; Delamaire et al. 1997), which may be related to
the inadequate metabolic control of diabetes mellitus (Wierusz-Wysocka et al.

1993).
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MPO originates from the primary neutrophil granule and the evaluation of
its activity has been used in studies that investigate PMN function (Okouchi et al.
2002; Okouchi et al. 2004). Therefore, it may be raised the hypothesis that the
lower MPO activity observed in the GCF of patients with inadequate metabolic
control of diabetes might derive from a deficit in the primary defense mechanism
of these individuals in response to the aggressive agent.

In both groups, the periodontal treatment reduced significantly TSP
activity and GCF MPO activity. These results are similar to those observed by
Smith et al. (1984) in a study with experimental gingivitis in healthy individuals, in
which an increase of TSP activity was observed in the presence of gingival
inflammation with decrease after restarting oral hygiene habits.

Regarding GCF MPO activity, several studies (Smith et al. 1986; Wolff et
al. 1988; Buchmann et al. 2002; Jentsch et al. 2004) have demonstrated that the
periodontal treatment produces a significant decrease of MPO activity and levels
in the GCF of systemically healthy individuals.

Within the limitations of this study, it may be concluded that TSP activity
was similar for individuals with type 2 diabetes with inadequate metabolic control
and systemically healthy individuals. However, an important finding was the lower
GCF MPO activity in the diabetic group. The periodontal treatment was effective
in reducing infection with consequent improvement of most clinical and enzymatic
parameters evaluated in both groups. To the best of our knowledge, this is the
first study to demonstrate the decrease of TSP activity and GCF MPO activity
after periodontal therapy in diabetic individuals, which indicates that, in spite of
the inadequate metabolic control, these patients may respond favorably to

periodontal treatment.
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Although the present study reached significant results, one of its
limitations was the small sample size due to the use of restrict inclusion and
exclusion criteria in an attempt to minimize the presence of confounding factors
that could bias the outcomes. Due to the lack of currently available studies
addressing non-immunological defense mechanisms in diabetes mellitus patients
with inadequate metabolic control, it is important to conduct further studies
addressing such parameters with larger samples in order to elucidate the

response to aggressive agents in these patients.
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Table 1. Medians and quartiles (25% - 75%) of the clinical and enzymatic

parameters for the control (n=20) and test (n=20) groups at baseline.

Clinical and Enzymatic

Parameters

Control group

Test group

VPI (%)*

GBI (%)

BOP (%)*

PD =3 mm (%)

PD 4-6 mm (%)

PD 27 mm (%)

CAL =3 mm (%)

CAL 4-6 mm (%)

CAL =27 mm (%)

SUP (%)

TSP activity (AU) (x107%)
MPO activity /site (AU)*
MPO activity /uL (AU/uL)*

GCF volume (uL)

65.20 (51.16-78.69)
38.90 (21.79-52.43)
80.90 (68.00-89.16)
63.50 (48.00-72.25)
30.50 (22.50-39.25)
5.50 (3.00-10.00)
44,50 (30.32-50.75)
37.59 (35.32-49.13)
17.00 (11.91-21.35)
6.00 (2.00-10.50)
7.10 (4.60 - 13.80)
2.41(1.17 - 3.46)
0.04 (0.02 - 0.07)

0.86 (0.68 - 0.93)

85.30 (81.02-94.80)
40.90 (31.76-61.60)
94.72 (83.10-100.00)
50.50 (25.25-70.25)
40.50 (25.75-52.25)
9.50 (2.00-18.00)
18.69 (11.17-46.87)
44.93 (36.70-50.38)
22.41 (9.12-41.87)
9.50 (4.25-17.25)
11.00 (3.80 -24.70)
0.47 (0.29 - 0.91)
0.009 (0.006 - 0.01)

0.77 (0.65 - 0.96)

VPI = visible plaque index; GBI = gingival bleeding index; BOP = bleeding on

probing; PD = probing depth; CAL = clinical attachment level and SUP =

presence of suppuration; TSP activity = total salivary peroxidase activity;

MPO/site (UA) = myeloperoxidase activity in the gingival crevicular fluid (GCF)

per site; MPO/uUL (UA) = myeloperoxidase activity in the GCF per uL of

collected fluid. * indicates statistically significant difference between the control

and test groups at baseline (Mann-Whitney U test; o= 5%).
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Table 2. Medians and quartiles (25% - 75%) of the clinical and enzymatic

parameters for the control (n=20) and test (n=20) groups at 3 months after

periodontal treatment.

Clinical and Enzymatic

Parameters

Control group

Test group

VPI (%)*

GBI (%)*

BOP (%)*

PD =3 mm (%)

PD 4-6 mm (%)

PD =7 mm (%)

CAL <3 mm (%)

CAL 4-6 mm (%)

CAL =27 mm (%)

SUP (%)

TSP activity (AU) (x10®)
MPO activity /site (AU)*
MPO activity /uL (AU/L)*

GCF volume (L)

7.50 (5.88-10.45) *
3.55 (0.00-4.22)*
12.72 (8.62-19.63) "
90.50 (87.70-96.00) #
8.50 (4.00-11.25)"
0.00 (0.00-0.00)*
39.73 (33.68-50.88)
53.67 (46.61-57.79)"
6.24(1.99-10.42)"
0.00 (0.00-0.00)*
3.70 (2.80 - 6.60)*
0.54 (0.29 - 1.05)*
0.01(0.005 - 0.02)*

0.33 (0.20 - 0.47)"

15.00 (10.43-17.80) "
8.10 (5.88-10.26) "
25.60 (19.34-29.45)*
85.50 (75.25-95.00) #
13.00 (5.00-23.25)*
0.50 (0.00-1.25)*
26.58 (13.67-51.01)
55.11 (40.03-64.77) "
10.18 (2.38-19.70) "
0.00 (0.00-1.00)*
4.90 (3.90 -6.40)"

0.24 (0.19 - 0.36) "

0.004(0.003 - 0.007)*

0.34 (0.21 - 0.55)"

VPI = visible plaque index; GBI = gingival bleeding index; BOP = bleeding on

probing; PD = probing depth; CAL = clinical attachment level and SUP =

presence of suppuration; TSP activity = total salivary peroxidase activity;

MPO/site (UA) = myeloperoxidase activity in the gingival crevicular fluid (GCF)
per site; MPO/uL (UA) = myeloperoxidase activity in the GCF per pL of collected
fluid. * indicates statistically significant difference between the control and test
groups at 3 months after periodontal treatment (Mann-Whitney U test; a= 5%.).
Superscript letter * indicates statistically significant difference between baseline
and the 3-month 5%).

period (Wilcoxon test; o=
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5 Capitulo 2 — Avaliagcao Microbiolégica

MICROBIOLOGICAL AND CLINICAL CHANGES AFTER
PERIODONTAL THERAPY IN TYPE 2 DIABETICS WITH

PERIODONTITIS.

Artigo a ser submetido para publicacao no periddico: Journal of

Periodontology.
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Running title: Post therapy microbiological findings in diabetics

Abstract

Background: The increased prevalence and severity of periodontitis in diabetics
have been well demonstrated. However, the composition of the periodontal
microbiota in these patients is still unclear. The present study compared the
effects of non-surgical periodontal therapy (SRP) on clinical parameters as well
as on the subgingival microbiota between type 2 diabetes mellitus patients with
inadequate metabolic control (DM2) and systemically healthy individuals (SH).
Methods: Twenty DM2 and 20 SH patients both with chronic periodontitis were
enrolled. In this study, clinical assessments included visible plaque index (VPI),
bleeding on probing (BOP), gingival bleeding index (GBI), suppuration (SUP),
probing depth (PD) and clinical attachment level (CAL). Subgingival plague
samples were obtained from 4 shallow and 4 deep sites of each subject and
tested for the presence and levels of 36 bacterial taxa by checkerboard. The
clinical and microbiological parameters were assessed before and 3 months after
SRP. Results: The DM2 group presented significantly higher percentage of sites
with VPl and BOP (p<0.01) at baseline, and VPI, GBI, BOP and PD (p<0.05) at 3
months compared to SH controls. At baseline, significant differences between
groups were found only for mean levels of C. rectus (DM2) and S. anginosus
(SH) in deep sites. The SRP resulted in a significant improvement of all clinical
parameters (p<0.05) and reduction of major periodontal pathogens in both
groups (p<0.001).

Conclusions: Non-surgical periodontal treatment significantly improved the

periodontal status and was effective in reducing putative periodontal pathogens in
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type 2 diabetic subjects with inadequate metabolic control comparable to

systemically healthy individuals.

Keywords: type 2 diabetes mellitus; periodontal disease/therapy; subgingival

microbiota; checkerboard

Introduction

Diabetes mellitus consist of a group of disorders that include reduction
and/or absence of insulin production. The chronic hyperglycemia is associated
with increased risk of developing systemic complications over the years, including
microangiopathy, neuropathy, nephropathy, microvascular disease and delayed
wound healing®. Furthermore, periodontal disease has been described as the
sixth complication of diabetes mellitus®.

Patients with diabetes (type 1 or type 2) have increased prevalence,
extension and severity of periodontal diseases compared to non-diabetic
subjects®’. Moreover, studies have suggested that poorly controlled diabetic
subjects present more severe periodontal disease than well-controlled diabetic
subjects®>°.

Several mechanisms have been proposed in order to explain the higher
prevalence and severity of periodontal disease in patients with diabetes, such as
alterations in the gingival crevicular fluid, periodontal tissue vascularization,
collagen metabolism, host immune inflammatory response, specific genetic
profiles and periodontal microbiota™®**,

Regarding the microbiological parameters, few studies'*** have reported

significant differences in the periodontal microbiota between diabetic and non-
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diabetic individuals with chronic periodontitis. In contrast, other investigations®*>
" have not shown differences in the colonization of periodontal organisms
between these patients. In relation to the influence of metabolic control in the
ecology of periodontal microbiota, Seppaa; Ainamo'® reported differences
between poorly controlled and well-controlled diabetic subjects with periodontitis,

whereas Tervonen et al.*®

suggested that the level of glycemic control may not
affect the presence of some species in the subgingival environment. In addition,
improvement in metabolic control does not seem to be associated with significant
alterations in the microbiota composition in healthy and periodontitis sites from
patients with diabetes®.

On the other hand, studies have shown that mechanical periodontal
therapy in combination or not with antimicrobial agents might be very effective in
reducing the prevalence of periodontal pathogens in subjects with type 1 and 2
diabetes and periodontal disease*?. However, other investigators have reported
that mechanical periodontal therapy alone was not capable of eliminating T.
forsythia and P. gingivalis in diabetic patients”*,

Given the controversial findings and limited data, the aim of the present
study was to investigate the effect of non-surgical periodontal treatment on
clinical parameters and composition of the subgingival microbiota of chronic

periodontitis patients with either type 2 diabetes and inadequate metabolic control

or systemic health.
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Material and methods
Subject Population

Forty adult subjects who sought dental treatment at the School of
Dentistry of the Sao Paulo State University (UNESP-Araraquara) Brazil, from
June 2005 to December 2006 were recruited for the study. Informed consent was
obtained from all enrolled individuals. The study protocol was independently
reviewed and approved by the Ethics in Human Research Committee of the
School of Dentistry of Araraquara (UNESP) (Protocol number 85/04). The
patients were categorized into 2 groups: 20 individuals (8 men and 12 women,;
mean age = 45.80 = 6.01 years) with Diabetes mellitus type 2' (DM2),
inadequate glycemic control (HbAlc = 7%) (UKPDS?*'), and mean diabetes
duration of 9.85 % 7.10 years; and 20 systemically healthy (SH) subjects (10 men
and 10 women; mean age = 43.65 £ 6.01 years) as confirmed by fasting plasma
glucose test. All subjects that participated in this study presented at least 15
natural teeth (except third molars), were over 30 years of age, and had moderate
to severe chronic periodontitis®; i.e. at least 4 teeth with one or more sites with
probing depth (PD) > 5 mm, clinical attachment level (CAL) > 4 mm, and bleeding
on probing (BOP). Exclusion criteria included pregnancy, use of contraceptives
or other hormones, smoking or cessation of smoking for less than 5 years, use of
local or systemic antimicrobial agents within 6 months and antiinflammatory
drugs within 3 months prior to the entry into the study, and periodontal treatment
in the last 12 months. In addition, subjects requiring antibiotics for clinical
monitoring and treatment were excluded. All DM2 patients were under
endocrinologist supervision and with no alteration in the diabetes treatment in the

last year prior to the study and were authorized by their physician to undergo
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periodontal treatment. Seventy percent of these patients had at least one
diabetes-related complication (e.g.: hypertension, retinopathy, neuropathy or
nephropathy). Fifty-five percent of the patients were receiving oral hypoglycemic
agents or dietary control only, 15% were undergoing insulin treatment and 30%

were treated with a combination of insulin and oral hypoglycemic agents.

Clinical Examination

Periodontal clinical measurements were performed by one calibrated
examiner (kappa=0.90, data not shown) at six sites per tooth in all teeth except
third molars, at baseline and 3 months post-therapy. They included PD and CAL
measured by a North Carolina manual periodontal probe®, presence or absence
of BOP and suppuration (SUP), visible plaque (VPI) and gingival marginal

bleeding (GBI) indexes?.

Sampling

After removal of supragingival biofilm with a sterile gauze, individual
subgingival biofilm samples were taken from 4 deep sites (PD =25 mm and CAL =
4 mm) presenting BOP from non-adjacent teeth, using Gracey curettes®. In
addition, a pool of samples from 4 shallow sites (PD < 3 mm and CAL < 2 mm)
was obtained. Each sample was placed in 1.5 mL tubes containing 150 pL of TE
(Tris-HCI 10 mM, EDTA 1 mM, pH 7.6). The sampling was repeated at the same

sites 3 months after the conventional periodontal treatment.

% North Caroline Probe, Hu-Friedy, Chicago, IL.
4 Trinity Periodontia, Séo Paulo, SP, Brazil.
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Identification of bacterial species

The presence and levels of 36 bacterial taxa (Table 1) were determined
using a modification®” of the checkerboard DNA-DNA hybridization method®.
Samples were lysed by adding 100 pl 0.5 M NaOH and boiling for 10 min. After
neutralizing with 800 pl 5M ammonium acetate, each sample with denatured
DNA was fixed in individual lanes on a nylon membrane!' using a slot device'.
Digoxigenin-labeled whole genomic DNA probes” were hybridized at 90° to the
lanes of the biofilm samples. Bound probes were detected using phosphatase-
conjugated antibody to digoxigenin™ and fluorescence'”, captured by an image
system**. Signals were evaluated visually by comparison with the standards at
10° and 10° bacterial cells for the test species on the same membrane. They
were recorded as: 0, not detected; 1, < 10° cells; 2, approximately 10°; 3, 10° -
10° cells; 4, approximately 10% 5, >10° cells. The sensitivity and specificity of the
probes were determined as reported by Socransky et al.*’. The sensitivity of the
assay was adjusted to permit detection of the 10* cells of a given species by
adjusting the concentration of each DNA probe. This procedure was carried on
out in order to provide the same sensitivity of detection for each probe. Failure to
detect a signal was recorded as zero, although conceivably, counts in the 1 to

1,000 range could have been present.

I Amersham Biosciences do Brasil, Sio Paulo, SP, Brazil.

T Immunetics, Cambridge, MA, USA.

# Roche Molecular Systems, Inc., Alameda, CA.

“* Roche Molecular Systems, Inc., Alameda, CA.

" ECF®; Amersham Biosciences do Brasil, Sio Paulo, SP, Brazil.

# Storm ™ 860, Molecular Dynamics / Amersham Biosciences do Brasil, Sdo Paulo, SP, Brazil.
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Therapeutic procedures

After baseline clinical measurements and sampling were performed, all
subjects received full mouth scaling and root planing (SRP) under local anesthetic
and instructions in proper home care procedures. SRP was performed in 4 — 6
weekly sessions of approximately 1 hour each. Following that, the patients
entered a maintenance therapy program that included professional supragingival
prophylaxis and reinforcement in home care procedures every 2 weeks during
three months. At the end of this period, clinical measurements and subgingival

biofilm sampling were performed in all patients.

Glycemic Control
The glycemic control was evaluated by the concentration of glycated
hemoglobin Alc (% HbAlc) using high-performance liquid chromatography®® at

baseline and 3 months after completion of the periodontal treatment.

Statistical analysis

The statistical program BioStat 3.0' ! was used for all the analyses.
Statistical testing was performed on a “subject-based” assessment.

For the parameters VPI, GBI, BOP, SUP, % PD and CAL =5mm, the
percentage of positive sites was obtained per patient, and averaged within each
group. For PD and CAL (mm), a mean value was obtained for all sites per patient

and averaged across subjects within each group.

8 DiaSTAT Hemoglobin Alc Analyzer System, BioRad Laboratories, Hercules, California, USA.
I Optical Digital Optical Technology, Belém, Brazil.
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Microbial data were expressed as mean % of colonized sites (prevalence)
and mean counts X 10* (level) for each species. In the analysis of prevalence, it
was considered the absence or presence of the microorganism. The levels of
different species were determined by transforming the scores 0 to 5 obtained
from de controls 10° and 10° in bacterial counts. The mean frequency and levels
of each bacteria were computed for each subject and averaged across subjects
within the groups. Significance of differences in clinical and microbiological data
between groups at baseline was determined using the Mann Whitney test,
whereas differences within groups along time were determined by Wilcoxon test.
Adjustments were made for multiple comparisons as described by Socransky et
al.*®. The significance level was set at 5% and a 95% confidence interval was

established.

Results
Clinical findings

The clinical parameters recorded for both groups at baseline and 3
months after completion of the periodontal therapy are summarized in Table 2. At
baseline, the individuals from the DM2 group presented significantly higher mean
percentage of VPI (p < 0.001) and BOP (p < 0.001; Mann-Whitney tes) compared
to the control group. The other clinical parameters did not differ significantly
between groups. After SRP, both groups showed a significant improvement (p <
0.05; Wilcoxon sign test) in all clinical parameters. At 3 months, the DM2 group
presented higher values of VPI (p < 0.001), GBI (p < 0.001), BOP (p < 0.01) and

PD (p < 0.05) than the SH group. In relation to changes in the clinical parameters
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from baseline to 3 months, the DM2 group presented less reductions in IPV, GBI
and BOP (p < 0.05) than the control group.

The glycemic control in DM2 patients showed no significant reduction in
the HbAlc (p=0.7937) mean values from baseline (9.43 £ 1.80) to the 3 month

visit (9.03 £1.94). No adverse effects of SRP were observed in any patient.

Microbiological data

The mean levels and prevalence of 36 taxa were computed for each
patient in both groups. The bacterial species tested were ordered according to
the microbial complexes described by Socransky et al.**. Overall, the species
detected in the highest mean frequency (>50%) and levels (> 10° cells) in all sites
of diabetics subjects at baseline were T. forsythia (83.8% and 38.97 X 10°), T.
denticola (77.5% and 5.34 X 10°), P. gingivalis (71.3 % and 47.31 X 10°), F. nuc.
polymorphum (70% and 5.09 X 10°), N. mucosa (67.5% and 6.47 X 10°), P.
intermedia (64.4% and 7.56 X 10°), C. rectus (55.6 % and 1.73 X 10°, A.
actinomycetemcomitans a (55.6% and 11.72 X 10°), F. nuc. nucleatum (55% and
23.19 X 10°), C. ochracea (54.4% and 3.04 X 10°), F. periodonticum (53.1% and
3.79 X 10°) and C. gingivalis (50.6% and 0.14 X 10°) (data not shown). In the
control group, the most predominant species were N. mucosa (85.6.5% and
21.52 X 10°), T. forsythia (84.4% and 32.55 X 10°), T. denticola (82.5% and 5.10
X 10°), F. nuc. nucleatum (78.8% and 4.32 X 10°), F. nuc. polymorphum (71.3 %
and 21.15 X 10°), S. sanguinis (66.3% and 5.47 X 10°), P. gingivalis (62.5% and
11.36 X 10%, F. periodonticum (54.4% and 551 X 10°, A.
actinomycetemcomitans a (53.8% and 5.76 X 10°), P. intermedia (52.5% and

14.12 X 10°), S. oralis (51.3 % and 1.41 X 10°) and C. ochracea (50.6% and
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2.72 X 10°) (data not shown). When all sites were analysed, the pathogens A.
Viscosus and C. rectus were detected in significants higher counts in the DM2
patients, and P. micra detected in higher levels in the control group (SH) (data
not shown).

Microbiological analyses were performed separately in either shallow (PD
< 3mm and CAL < 2mm) or deep sites (PD = 4mm e CAL = 3mm), at baseline
and 3 months after treatment in both groups (Tables 3 to 6). At baseline, no
significant differences in prevalence and leves between groups were observed at
shallow sites for any species tested (Tables 3 and 4), whereas at sites with deep
probing pocket depth (Tables 5 and 6), significant differences were found only for
mean levels of C. rectus and S. anginosus (Table 5; Mann-Whitney test; p <
0.001, after adjusting for multiple comparisons).

In general, there was a trend for all species to reduce in prevalence and
levels at shallow and deep sites in both groups after SRP. At shallow sites, a
significant decrease in mean counts of T. forsythia was observed in the control
group (Table 3). In deep sites, T. forsythia and P. gingivalis reduced significantly
in levels and frequency in both groups (Tables 5 and 6). Moreover, significant
decreases in mean counts were found for T. denticola and P. intermedia in the
DM2 group, and for F. periodonticum, F. nuc. polymorphum, F. nuc. nucleatum,

N. mucosa and A. actinomycetemcomitans a in control subjects (Table 5).

Discussion
The present study showed that non-surgical periodontal treatment
significantly improved periodontal status and was effective in reducing most

putative periodontal pathogens in type 2 diabetes patients with inadequate
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metabolic control and systemically healthy patients presenting chronic
periodontitis.

At baseline, DM2 individuals presented significantly higher VPI and BOP
values compared to controls. This results have been previously reported by other
studies®*®*"*. Nevertheless, SRP treatment resulted in decrease of all clinical
parameters evaluated in both groups. These findings corroborate previous
studies that employed SRP therapy alone in diabetic individuals®**343*_ Although
a considerable clinical improvement was evident at 3 months after treatment,
DM2 subjects still presented higher percentage of sites with VPI, GBI and BOP

and higher mean PD than SH individuals. These results agree with recent studies

4
1.2 1%

reported by Faria—Almeida et al.” and Navarro-Sanchez et al.”. Despite a
rigorous periodontal maintenance program, the high VPI values in the DM2 group
after treatment may be due to the fact that diabetics with inadequate metabolic
control may be less compliant with oral self-care® and with the maintenance of

their oral health®’.

Regarding differences in levels and/or prevalence of subgingival species,
only in deep sites, the suspected pathogen C. rectus was detected in higher
counts in the DM2 patients, whereas S. anginosus was detected in higher levels
in the control group. Mandell et al.*® also observed increased levels and
prevalence of C. rectus, as well as other periodontal pathogens at diseased sites
in poorly-controlled insulin dependent diabetic individuals. Thorstensson et al.*?
reported that P. gingivalis was detected more often in diabetic than non-diabetic
subjects. On the other hand, others studies in type 1 and 2 diabetics did not find

6,16,17

significant differences between diabetics and healthy controls These

controversial findings may result from differences in the methods employed for
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microbiological analyses. Using the checkerboard method, Hintao et al.'” did not
detect any significant differences in 17 species in the subgingival plague of type 2
diabetic and non-diabetics subjects. However, using the same method, Lalla et
al.'* observed higher levels of Eubacterium notadum in type 1 young diabetics
compared to controls. An association of Capnocytophaga species with
periodontitis in diabetics has also been suggested™**. In the current study, the
DM2 group showed higher levels and frequency of these species than the SH
group at 3 months, although these differences were not significant.

The data of the present study indicated that non-surgical periodontal
treatment significantly affected an important subset of the subgingival microbiota
associated with disease in both groups. In diabetic patients, Smith et al.®
reported that the mechanical periodontal therapy alone was not capable of
eliminating T. forsythia and P. gingivalis. However, others studies observed
reduction in the prevalence of these pathogens when SRP was employed in

combination with antimicrobials®"??

. In this study, the DM2 group showed a
significant reduction in counts of the red complex members P. gingivalis, T.
forsythia and T. denticola. In contrast, Lalla et al.” observed a modest and non-
significant reduction in the levels of these species after full-mouth subgingival
debridement in diabetics with periodontitis. It should be pointed out, though, that
these authors employed only two sessions of SRP compared to four sessions in
our study.

It has been shown that the persistence and/or increase of members of the
orange complex may have a critical role in the settlement of periodontal

infections, as well as their recurrence®*'. Significant decreases in mean counts

of F. periodonticum, F. nuc. polymorphum, F. nuc. Nucleatum was observed in
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the control group, while only P. intermedia presented a significant reduction in the
DM2 group. The high percentage of sites with BOP and increased mean PD in
the DM2 group at 3 months after therapy may be related to the persistance of
these species of the orange complex in these patients.

Species considered to be host-compatible such as Actinomyces spp. and
Streptococcus spp. showed not significant variations from baseline to the 3
month visit. The majority of Streptococcus spp. and few species of the genus
Actinomyces presented a modest increase in levels and prevalence after
treatment. These results are in agreement with data presented by other authors
suggesting that mechanical treatment can result in a shift from pathogenic to
beneficial species in the subgingival environment®”*2,

Within the limitations of this study, it can be concluded that composition of
the subgingival plague was similar between patients with type 2 diabetes with
inadequate metabolic control and systemically healthy individuals. Despite the
inadequate metabolic control observed in the diabetic group, the periodontal
treatment was effective in reducing putative periodontal pathogens with
consequent improvement of all clinical parameters in these subjects.

Finally, although the present study reached significant results, one of its
limitations was the small sample size due to the use of restrict inclusion and
exclusion criteria in an attempt to minimize the presence of confounding factors
that could bias the outcomes. Thus, it is important to conduct further studies with
larger samples in order to elucidate the composition of subgingival plaque in

these patients.
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Tables

Table 1. Subgingival species used for the construction of whole genomic DNA

probes tested against subgingival plaque samples from subjects.
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Taxa Strains | Taxa Strains
Aggregatibacter 43718 | Leptotrichia buccalis .
actinomycetemcomitans a 14201
Aggregatibacter 29523 | Neisseria mucosa .
actinomycetemcomitans b 19696
Actinomyces gerencseriae 23860° | Parvimonas micra 33270°
Actinomyces israelli 12102 | Prevotella .
melaninogenica 25845
Actinomyces odontolyticus 17929" | Porphyromonas gingivalis 33277"
Actinomyces naeslundii | 12104 | Prevotella intermedia 25611 "
Actinomyces naeslundii Il (A.viscosus) 43146~ | Prevotella nigrescens 33563
Campylobacter rectus 33238 " | Propionibacterium acnes 11827
Capnocytophaga gingivalis 33624 | Selenomonas noxia 43541°
Capnocytophaga ochracea 33596 " | Streptococcus anginosus  33397°
Capnocytophaga sputigena 33612" cs:é;esp;tecilgc;lcjgus 97893"
Campylobacter showae 51146 ° | Streptococcus mitis 49456 "
Eubacterium nodatum 33099 " | Streptococcus oralis 35037"
Eikenella corrodens 23834 " | Streptococcus sanguinis 10556 "
Eubacterium saburreum 33271" | Streptococcus gordonii 10558"
Fusobacterium periodonticum . | Streptococcus .
33693 | intermedius 27335
Fusobacterium nucleatum sp. . | Tannerella forsythia .
polymorphum 10953 43037
Fusobacterium nucleatum ss. vincentii 49256" | Treponema denticola B1'
Fusobacterium nucleatum Ss. . | Veillonella parvula .
nucleatum 25586 10790
Gemella morbillorum 27824"

" ATCC (American Type Culture Collection, Rockville, MD)

" The Forsyth Institute, Boston , MA
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Table 2. Mean (x SD) of the periodontal clinical parameters for the control

(CT, n=20) and DM2 (n=20) groups at baseline and 3 months after SRP.

Baseline 3 Months A 3M-B
IPV (%)
DM2 85.62 (+11.33)7  17.88(x14.23)"F  -79.79 (x14.05)"
CT 65.29 (+14.87) 8.06 (+x2.79)* -87.14 (+4.79)
GBI (%)
DM2 47.27 (+23.16)  10.81 (x10.37)"F  -74.63 (x19.02)"
CT 38.38 (+16.46) 2.88 (+2.29)* -90.81 (+9.50)
BOP (%)
DM2 90.91 (+9.87)7  28.21(¢¥15.88)"F  -69.21 (+15.64)"
CT 76.13 (+16.15) 15.79 (¥10.72) * -78.67 (¥13.97)
SUP (%)
DM2 11.60 (x9.50) 0.90 (x1.70)7 -91.41 (+¥16.14)
CT 7.50 (£7.10) 0.20 (x0.50) * -98.78 (+4.02)
PD (mm)
DM2 4.18 (+0.90) 2.76 (x0.41)T* -1.42 (£ 0.61)
CT 3.62 (+0.56) 2.44 (+0.30) ¥ -1.17 (+ 0.54)
CAL (mm)
DM2 4.97 (+1.45) 4.34 (+1.29)7 -0.63 (+ 0.43)
CT 4.25 (+1.01) 3.97 (x0.83)* -0.46 (+ 0.40)

PD =5mm (%)

DM2

39.07 (x24.17)

7.74 (x7.31)F

-82.37 (+13.36)

CT 27.95 (x11.24) 4.23 (+4.22)* -83.50 (+17.80)
CAL =25mm (%)

DM2 51.07 (x24.74) 43,58 (24.59) * -17.40 (x17.40)
CT 42.28 (£18.45) 36.37 (¥21.30) * -17.81 (¥25.88)

VPI = visible plaque index; GBI = gingival bleeding index; BOP = bleeding on
probing; PD = probing depth; CAL = clinical attachment level and SUP =
presence of suppuration. * indicates changes from baseline to 3 months. '
indicates statistically significant difference between the control and DM2

t

groups (Mann-Whitney U test; a= 5%). * indicates statistically significant

difference between baseline and the 3-month period (Wilcoxon test; o= 5%).



Table 3. Mean (+ SD) counts (X 10 cells) of the subgingival species examined in biofilm
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samples from shallow sites of Diabetes mellitus type 2 (DM2) and systemically healthy

(controls) subjects with chronic periodontitis at baseline and 3 months after therapy.

Bacterial Species * Control DM2
Baseline Post therapy Baseline Post therapy
P. gingivalis 60.4 + 217.6 12 + 3.0 3223 + 4504 66.6 + 234.7
T. forsythia 139.4 + 289.6 45 + 121" 2213 + 3686 35 + 129
T. denticola 17.9 + 28.3 82 + 24.2 38.4 + 47.2 10.6 + 26.0
230.3 + 386.3 79 + 243 400 + 462 1069 + 229.3
05 + 0.5 30 + 120 69.4 + 234.8 6.4 + 235
315 + 36.0 39 + 121  209.7 + 3735 729 + 234.3
60.0 + 49.0 52 + 21.8 25.1 + 42.4 393.8 + 466.2
164.3 + 352.1 11 + 3.0 204.2 + 375.4 6.9 + 17.7
0.2 + 0.4 00 = 0.0 0.1 + 0.3 0.2 + 0.4
34 + 120 01 + 0.3 0.0 £ 0.0 0.1 + 0.2
0.1 + 0.2 04 = 05 0.0 £ 0.0 0.1 + 0.2
0.2 + 0.4 02 + 0.4 9.0 + 232 62.8 + 235.2
0.2 + 0.4 01 = 0.2 131.4 + 320.8 0.1 + 0.2
10.6 + 26.3 03 + 0.4 14 + 3.2 6.4 + 235
C. sputigena 6.1 + 16.5 02 + 0.4 8.1 + 234 75 + 17.7
C. ochracea 339 + 426 55.8 + 217.7 27.6 + 383 75.7 + 234.4
C. gingivalis 56.2 + 2172 03 + 05 16 + 3.2 78.7 + 233.9
E. corrodens 715 + 215.6 30 = 12.0 72.9 + 2338 200 * 34.4
A. actinomycetemcomitans a 62.2 + 216.7 06 + 22 148.0 + 3165 79.7 + 233.1
06 + 2.2 56 + 16.5 6.3 + 235 67.9 + 234.4
81.8 + 2148 1140 + 2969 201.3 + 3759 143.0 + 317.3
17.3 + 31.9 67.2 + 2163  70.6 + 2340 74.2 + 233.4
26.1 + 40.3 749 + 2153  20.7 + 34.1 83.4 + 232.8
10.6 + 26.3 509 + 217.8 11.1 + 259 21 + 3.8
17.2 + 32.0 505 + 217.1 0.1 + 0.2 35 + 12.9
A odontolyticus 116 + 26.1 0.0 + 0.0 20.0 + 30.8 43 + 13.0
V. parvula 6.2 + 16.4 01 + 0.3 0.1 + 0.3 0.3 + 05
A. naeslundii 12.8 + 31.4 01 + 03 6.9 + 235 1.4 + 3.2
A. israelli 64.8 + 216.8 7.9 + 243 78 + 17.6 09 + 23
A. gerencseriae 112.1 + 296.7 01 + 0.2 73.6 + 233.6 7.7 + 176
A. viscosus 0.3 + 05 01 + 0.3 13.3 + 32.0 1.0 + 2.3
P. melaninogenica 13.1 + 31.3 04 = 05 25.9 + 39.1 133 + 28.1
E. saburreum 0.2 + 0.4 02 + 0.4 07 + 2.4 0.1 + 0.3
L. buccalis 0.1 + 0.2 01 + 03 02 + 04 0.0 + 0.0
N. mucosa 2539 + 3751 733 * 2158 56.3 + 49.9 338.2 + 4418
G. morbillorum 04 = 05 35 + 12.0 9.8 + 261 138.4 + 3188
A. actinomycetemcomitans b 6.1 + 21.8 33 + 121 0.1 + 0.3 0.1 + 0.2
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S. noxia 39 + 121 29 = 120 62.7 £ 2353 16.1 + 33.6
P. acnes 2.8 + 12.0 01 = 0.2 69.4 + 234.3 0.1 + 0.2

* The species were ordered according to the microbial complexes described by Socransky
et al.** (1998). " p < 0.001 refer to significant difference between baseline and post therapy
visits within a group (Wilcoxon test); ¥ p < 0.001 refers to significant difference between

groups in each time point (Mann-Whitney test), after adjustment for multiple comparisons.
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Table 4. Mean frequency (+ SD) of the subgingival species examined in biofilm
samples from shallow sites of Diabetes mellitus type 2 (DM2) and systemically healthy

(controls) subjects with chronic periodontitis at baseline and 3 months after therapy.

Bacterial Species * Control DM2
Baseline Post therapy Baseline Post therapy
P. gingivalis 50 + 50 25 + 43 56 + 50 25 + 43
T. forsythia 75 + 43 40 + 49 75 + 43 13 + 33
T. denticola 80 + 40 50 + 50 69 + 46 44 + 50
75 + 43 25 + 43 63 + 48 56 + 50
45 + 50 25 + 43 25 + 43 25 + 43
85 + 36 30 + 46 44 + 50 31 + 46
60 + 49 25 + 43 38 + 48 63 + 48
50 + 50 15 + 36 56 + 50 19 + 39
20 + 40 00 13 + 33 19 + 39
25 + 43 10 + 30 0+0 6 + 24
5 + 22 35 + 48 00 6 + 24
15 + 36 20 + 40 56 + 50 31 + 46
20 + 40 5 + 22 38 + 48 6 + 24
15 + 36 25 + 43 25 + 43 19 + 39
C. sputigena 20 + 40 20 + 40 25 + 43 19 + 39
C. ochracea 55 + 50 40 + 49 56 + 50 31 + 46
C. gingivalis 35 + 48 30 + 46 44 + 50 50 + 50
E. corrodens 40 + 49 25 + 43 38 + 48 31 + 46
A. actinomycetemcomitans a 50 + 50 10 + 30 63 + 48 38 + 48
10 + 30 15 + 36 6 + 24 38 + 48
75 + 43 60 + 49 44 + 50 69 + 46
60 + 49 60 + 49 31 + 46 50 + 50
45 + 50 60 + 49 38 + 48 69 + 46
25 + 43 45 + 50 44 + 50 38 + 48
50 + 50 55 + 50 6 + 24 13 + 33
A odontolyticus 30 + 46 0+0 31 + 46 31 + 46
V. parvula 30 + 46 10 + 30 13 + 33 31 + 46
A. naeslundii 15 + 36 10 + 30 19 + 39 31 + 46
A. israelli 40 + 49 20 + 40 50 + 50 31 + 46
A. gerencseriae 50 + 50 5 + 22 44 + 50 38 + 48
A. viscosus 30 + 46 10 + 30 38 + 48 44 + 50
P. melaninogenica 45 + 50 35 + 48 56 + 50 31 + 46
E. saburreum 20 + 40 20 + 40 13 + 33 13 + 33
L. buccalis 5+ 22 10 + 30 19 + 39 00
N. mucosa 95 + 22 40 + 49 56 + 50 69 + 46
G. morbillorum 40 + 49 35 + 48 25 + 43 63 + 48
A. actinomycetemcomitans b 20 + 40 10 £ 30 13 £ 33 6 + 24
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S. noxia 25 + 43 15 + 36 25 + 43 31 +
P. acnes 10 + 30 5 + 22 25 + 43 6 £ 24

* The species were ordered according to the microbial complexes described by
Socransky et al.*! (1998). No significant differences were observed between groups

and periods.
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Table 5. Mean (+ SD) counts (X 10 cells) of the subgingival species examined in biofilm

samples from deep sites of Diabetes mellitus type 2 (DM2) and systemically healthy

(controls) subjects with chronic periodontitis at baseline and 3 months after therapy.

Bacterial Species * Control DM2
Baseline Post therapy Baseline Post therapy
P. gingivalis 166.9 + 3425 266 + 745 5258 + 4054 50.2 + 127.5'
T. forsythia 511.7 + 301.8 66.7 + 108.0' 4822 + 371.0 37.0 + 74.9"
T. denticola 84.0 + 1939 327 + 76.1 58.7 + 40.5 8.3 + 18.2"
192.8 + 2159 437 + 1256" 535 + 394 51.5 + 107.4
19.8 + 625 384 + 91.0 67.9 + 139.5 7.6 + 17.8
549 + 81.0 196 + 53.8" 2259 + 311.9 111.3 + 199.6
50.1 + 33.6 10.2 + 19.9' 38.0 + 635 270.8 + 375.4
118.2 + 1935 165 + 54.8 350.4 + 303.0 56.4 + 126.5"
0.3 + 0.3 01 + 0.2 0.3 + 0.3 0.2 + 0.2
229 + 680 28 + 7.0 0.0 + 0.1 0.1 + 0.2
0.1 + 0.2 15 + 5.4 09 + 35 21 + 84
04 + 03F 02 % 0.2 22.0 + 235 60.6 + 134.7
0.3 + 0.3 01 + 0.2 124.7 + 245.1 0.1 + 0.2
55 + 122 03 + 0.4 1.1 + 3.0 18.4 + 63.0
C. sputigena 33 + 56 02 + 0.6 38 + 5.2 28.6 + 54.2
C. ochracea 205 + 21.8 314 + 74.7 28.6 + 35.4 19.0 + 25.1
C. gingivalis 63.9 + 156.4 0.3 + 0.3 12 + 16 40.6 + 81.9
E. corrodens 589 + 97.3 43 + 104 786 + 1924 12.8 + 18.9
A. actinomycetemcomitans a 53.0 + 889 24 + 95 109.9 + 227.8 36.3 + 814
0.2 + 0.6 16 + 4.1 7.1 + 19.1 16.5 + 54.7
276 + 57.4 420 + 1184 2238 + 3756 73.9 + 172.7
11.0 + 186 249 * 54.7 11.4 + 11.8 18.8 + 56.9
116 + 187 357 * 75.3 41.4 + 74.8 47.2 + 124.8
7.7 £ 114 16 + 4.1 104.0 + 267.6 56.0 + 129.1
18.0 + 27.3° 253 + 59.4 0.6 + 1.3 48 + 13.8
A odontolyticus 46 + 7.7 38 + 11.9 28.6 + 60.5 12.8 + 185
V. parvula 1.0 + 3.0 0.1 + 0.3 00 + 0.1 0.2 + 0.2
A. naeslundii 145 + 54.4 0.0 + 0.1 32.2 + 108.0 1.7 + 4.2
A. israelli 59 + 95 53 + 12.2 15.7 + 20.4 42 + 11.9
A. gerencseriae 435 + 789 02 * 0.3 81.6 + 173.8 19.1 + 53.9
A. viscosus 0.2 + 0.2 02 + 0.6 55.9 + 173.9 0.8 + 1.6
P. melaninogenica 11.8 + 18.2 45 + 11.9 39.0 + 62.6 6.3 + 11.1
E. saburreum 0.1 + 0.2 02 + 0.2 3.0 + 109 0.3 + 0.3
L. buccalis 00 = 0.1 01 + 0.1 0.1 + 0.2 0.1 + 0.2
N. mucosa 176.6 + 2511 122 + 19.1" 67.0 + 439 1279 + 175.2
G. morbillorum 05 + 04 235 + 56.6 43 + 96 169.8 + 267.9
A. actinomycetemcomitans b 2.6 + 6.6 01 + 0.2 05 + 1.1 1.6 + 6.0
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S. noxia 17 + 59 290 + 76.4 15 + 54 329 + 111.6
P. acnes 43 + 87 1.7 + 41 116.4 + 245.9 34 + 82

* The species were ordered according to the microbial complexes described by Socransky
et al.** (1998). " p < 0.001 refer to significant difference between baseline and post therapy
visits within a group (Wilcoxon test); * p < 0.001 refers to significant difference between

groups in each time point (Mann-Whitney test), after adjustment for multiple comparisons.
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Table 6. Mean frequency (+ SD) of the subgingival species examined in biofilm
samples from deep sites of Diabetes mellitus type 2 (DM2) and systemically

healthy (controls) subjects with chronic periodontitis at baseline and 3 months after

therapy.
Bacterial Species * Control DM2
Baseline Posttherapy Baseline Post therapy
P. gingivalis 75 + 34 23 + 247 80 + 23 28 + 25
T. forsythia 94 + 13 31 + 30' 88 + 20 41 + 37"
T. denticola 85 + 24 56 + 37 80 + 29 41 + 31
68 + 28 29 + 33 74 + 37 41 + 36
39 + 37 29 + 30 29 + 31 19 + 21
73 + 26 26 + 32 59 + 37 38 + 38
49 + 36 26 + 30 59 + 38 54 + 40
55 + 34 26 + 32 64 + 41 30 + 28
30 + 27 8 + 18 25 + 26 15 + 24
29 + 34 11 + 19 1+5 8 + 18
10 + 15 21 + 28 11 + 20 18 + 26
41 £ 31 20 + 22 56 + 32 44 + 36
30 + 32 8 + 16 36 + 34 14 + 22
16 + 29 25 + 35 23 + 33 18 + 25
C. sputigena 24 + 20 11 + 17 29 + 36 31 + 26
C. ochracea 46 + 27 34 + 29 48 + 41 39 + 37
C. gingivalis 20 + 24 30 + 28 50 + 33 46 + 36
E. corrodens 40 + 34 16 + 21 39 + 41 29 + 33
A. actinomycetemcomitansa 58 + 32 24 + 27 46 + 39 43 + 39
8 + 14 15 + 20 11 + 20 23 + 31
58 + 40 56 + 29 44 + 39 56 + 33
43 + 31 44 + 28 33 + 28 35 + 29
55 + 27 48 + 33 48 + 33 48 + 42
26 + 32 26 + 30 31 + 35 26 + 27
45 + 37 41 + 41 15 + 23 14 + 23
A odontolyticus 16 + 25 5 + 13 34 + 35 29 + 34
V. parvula 16 + 21 14 + 27 4 +9 16 + 21
A. naeslundii 13 + 20 4 +9 24 + 31 36 + 35
A. israelli 24 + 26 11 + 17 35 + 31 29 + 35
A. gerencseriae 39 + 37 16 + 25 48 + 39 30 + 30
A. viscosus 20 + 22 11 + 19 36 + 35 38 + 32
P. melaninogenica 48 + 28 31 + 28 39 + 39 25 + 27
E. saburreum 13 + 17 21 + 24 19 + 33 29 + 30
L. buccalis 3+8 5 + 10 10 + 20 11 + 19
N. mucosa 76 + 31 35 + 37 73 + 38 56 + 33
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G. morbillorum 46 + 38 33 + 35 25 + 31 63 + 36
A. actinomycetemcomitans b 13 + 20 13 + 20 24 + 29 23 + 31
S. noxia 21 + 28 21 + 24 23 + 31 30 + 35
P. acnes 15 + 22 11 + 15 35 + 41 10 + 15

* The species were ordered according to the microbial complexes described by
Socransky et al.®* (1998). T p < 0.001 refer to significant difference between
baseline and post therapy visits within a group (Wilcoxon test); ¥ p < 0.001 refers to
significant difference between groups in each time point (Mann-Whitney test), after

adjustment for multiple comparisons.
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6 Consideracfes Finais

O presente estudo demonstrou que o tratamento periodontal
nao-cirargico realizado em portadores de DM2 com inadequado controle
metabdlico foi efetivo quanto a melhora da condicao clinica, a reducéo da
atividade enzimatica na saliva e no fluido sulcular gengival e a reducdo
dos niveis e prevaléncia dos principais patégenos periodontais.

A doenca periodontal é uma condi¢éo inflamatoria crénica e
sua progresséo e extensdo sdo moduladas pela viruléncia bacteriana e
resposta do hospedeiro®. Existem mdaltiplos fatores que podem atuar
modificando a resposta do hospedeiro ao agente agressor,
consequentemente alterando a expressdo e a progressdo das doencas
gengivais e periodontais, alterando a composicdo da microbiota ou
retardando os processos de cura. A identificacdo de fatores de risco
permite um melhor entendimento do que torna um individuo mais
susceptivel & doenga periodontal. Dentre os determinantes sistémicos
amplamente estudados tem-se o Diabetes mellitus, reconhecidamente
como um fator de risco & doenca periodontal®®1226.28.31,34.45,46,76,8599

A associacdo entre a doenca periodontal e DM tem sido
estudada ha algumas décadas resultando em conclusdes conflitantes.
Porém, atualmente, novas evidéncias cientificas, sustentadas por

métodos epidemioldgicos avancados, métodos modernos de avaliagdo do
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controle metabdlico e utilizagado de indicadores de risco, tém revelado o

DM como um fator de risco para a doenca periodontal®122%:28:3445.76.85.99

As dificuldades para obtencdo de evidéncias conclusivas
deve-se a grande diversidade metodolégica dos estudos, a alteracdes nas
classificacbes das duas doencas, aos diferentes parametros e amostras
avaliados e ao fato da doenca periodontal e do DM apresentarem em
comum, a etiologia multifatorial, a cronicidade e a alta prevaléncia na
populacdo. Além disso, as amostras populacionais geralmente sé&o
pequenas e convenientes, com controle inadequado dos fatores de
confusdo, limitando o entendimento da natureza do problema.

Em relacdo a influéncia do controle metabdlico, alguns
estudos suportam a existéncia de uma associacdo entre pobre controle
glicémico e aumento da susceptibilidade a doenca
periodontal®#+°0:688499.106 = conflitando com outros estudos que n&o
observaram tal correlagdo®®’%"#91%  Entretanto, ressalta-se a presenca
de fatores de confusdo nestes estudos como tipo de DM, controle
glicémico e inclusdo de tabagistas, que podem ter influenciado esses
resultados.

Desta forma, no presente estudo, foram utilizados critérios
restritos de inclusdo da amostra objetivando eliminar possiveis fatores de

confusdo que poderiam interferir nos resultados obtidos. Assim, foram

selecionados somente individuos DM2, nao tabagistas e com inadequado
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controle metabdlico, além da inclusédo de um grupo controle composto por
pacientes sistemicamente sadios.

A terapia periodontal ndo—cirdrgica tem sido considerada
como “padrdo ouro” com o qual outros métodos de tratamento séo

comparados®®?+10%8,

Seu objetivo consiste na remocao dos depdsitos
bacterianos supra e subgengivais por meio de raspagem e alisamento
radicular associado ao controle mecénico da placa bacteriana. No
presente estudo, esta modalidade de tratamento foi empregada devido a
relativa simplicidade de execucao e aos bons resultados clinicos obtidos,
inclusive na auséncia de antibioticoterapia. O objetivo foi o de avaliar os
resultados em uma populacdo portadora de DM com inadequado controle
metabdlico, procurando-se evidenciar o efeito isoladamente do tratamento
mecéanico nesse tipo de paciente, uma vez que nem todos os individuos
com DM tém condi¢bes de serem submetidos a procedimentos cirargicos
OuU ao emprego concomitante de antibioticoterapia sistémica ou local.
Outro fator que diferenciou este protocolo dos anteriormente
descritos na literatura foi o acompanhamento apos o término da terapia.
Neste estudo, todos o0s pacientes receberam acompanhamento
profissional, realizado rigorosamente a cada quinze dias com o objetivo de
proporcionar um controle satisfatorio da placa bacteriana supragengival e
obter maior cooperacdo e motivacdo dos pacientes em relacdo a

manutengdo da saude bucal, com melhor resposta ao tratamento.
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A reavaliagdo clinica foi realizada aos trés meses apos o
término do tratamento permitindo uma adequada avaliagcdo da
cicatrizacéo do tecidos. Segundo Cobb'’ (2002) as maiores alteracées na
profundidade de sondagem e no nivel clinico de insercdo ocorrem entre o
primeiro e o terceiro més, embora a completa cicatrizacdo possa continuar
por até doze meses do final da terapia. Esta reavaliacdo é necessaria
para se determinar o resultado clinico do tratamento e decidir sobre a
necessidade de terapias adicionais.

Nossos achados confirmam que a cooperagdo (compliance)
parece ser diferente entre 0os grupos. Aos trés meses apéds o término do
tratamento, apesar de registrarmos uma reducdo significativa dos
percentuais de IPV, ISM, SS e PS no grupo DM2, tais parametros foram
significativamente maiores neste grupo comparando-se aos pacientes
sistemicamente saudaveis. Este resultado é suportado por outros autores
que descreveram maiores niveis de placa entre individuos com DM
pobremente controlado*? e melhor cooperacéo entre aqueles com melhor
controle glicémico”. E concebivel que a motivacédo do paciente e a atitude
perante o tratamento do DM s&o fatores cruciais, e ao menos
parcialmente determinam se sera alcancado o ideal de controle glicémico
com conseqiiente prevencdo de complicacbes sistémicas®®. Da mesma
maneira, a salde periodontal é também amplamente dependente dos
habitos de higiene bucal e, nesses pacientes, parece estar intimamente

relacionada a atitude em relacdo a adesao ao tratamento do DM.
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Em relacdo ao controle metabdlico, o tratamento periodontal
resultou em uma reducdo néo significativa das concentracbes de HbAlc

dos portadores de DM. Tal resultado esta em concordancia com alguns

2,15,38,73,87,111 27,29,37,44,63,64,96

autores Ja& outras investigacdes relataram
significante  melhora do controle metabdlico aos trés meses pos-
tratamento. Porém, deve-se ressaltar nestes estudos, a utilizagcdo
associada de antibioticoterapia local ou sistémica, a avaliacdo de
individuos com controle metabdlico aceitavel ou com grande variabilidade
do mesmo e a auséncia de informacdo em relacdo a alteracdes das
medicacdes sistémicas empregadas para o controle do DM. O tempo de
avaliacdo também é um fator que pode ser considerado limitante. Assim é
possivel que periodos mais longos de acompanhamento sejam
necessarios para a avaliagdo de alteragdes no controle glicémico apos
tratamento periodontal ndo-cirurgico.

Parametros clinicos como indice de placa, profundidade
sondagem, sangramento a sondagem e avaliacdo radiografica podem
oferecer informagfes sobre a severidade da periodontite e a eficacia da
terapia. Entretanto, apresentam valor diagnostico limitado para predizer a
futura progressédo da doenca. Desta forma, exames microbiolégicos®,

375 @ andlises genéticas™® tém sido

andlise da resposta do hospedeiro
propostos como métodos para identificacdo e monitoramento de pacientes

de risco a periodontite.
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Sabe-se que bactérias especificas sao essenciais para o
inicio e progressao da doenca periodontal e que a destruicdo dos tecidos
pode resultar de um desequilibrio nos mecanismos protetores e
destrutivos do hospedeiro, iniciados pelo processo infeccioso. Sitios com
atividade da doenca periodontal apresentam resposta imunoinflamatoria,
observando-se clinicamente diversas alteracdes, dentre elas um aumento
do fluido sulcular gengival. Como resultado, o fluido passa a exibir
microrganismos, células epiteliais, plasma sanguineo, células
inflamatérias e outros componentes da resposta inflamatéria e
imunolégica’. Desta forma, inOmeras pesquisas tém buscado
componentes da saliva e do fluido sulcular gengival que poderiam servir
como marcadores potenciais de diagnéstico ou prognoéstico, para a
progressdo da periodontite®*>"®° Uma grande vantagem na utilizagéo
da saliva e do fluido sulcular gengival reside no fato destes serem obtidos
por método nao-invasivo.

InUmeras investigagdes, em portadores de DM (tipos 1 e 2),
tém sido realizadas com o objetivo de se pesquisar em nivel molecular e
celular, os mecanismos que poderiam estar envolvidos na etiologia e
patogénese da doenca periodontal nestes individuos. Entretanto,
mecanismos de defesa ndo-especificos, como o sistema das peroxidases
tém sido pouco explorados ou investigados, embora estas enzimas
tenham sido utilizadas como marcadores de doenga periodontal em

estudos em individuos sistemicamente saudaveis®%8%11°,
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O presente estudo demonstrou que ndo houve diferenca
significante na atividade PTS entre os grupos DM2 e controle no baseline
e aos trés meses poés-tratamento. Tal resultado pode ser decorrente da
grande variabilidade observada nos dados. A saliva representa um meio
complexo para diagnéstico, uma vez que sua composicao € afetada por
varios fatores como: fluido sulcular gengival, dieta, utilizacdo de agentes

farmacolégicos, condicéo sistémica e/ou bucal’

, 0 que poderia justificar a
grande variabilidade observada.

Especificamente em relagdo a MPO, o fato desta enzima ser
originaria dos granulos primarios dos neutréfilos permite uma avaliagdo
indireta de algumas fungbes destas células as quais possuem um
importante papel na manutencdo da saude do periodonto frente ao
desafio bacteriano. A literatura tem relatado a presenca de alteracdes
nestas células em portadores de DM?:30385980 principalmente em
situacdes de descontrole metabolicot*#*

A atividade da MPO no fluido gengival apresentou-se
significativamente menor no grupo DM2 em relacdo ao controle no
baseline e aos trés meses. Até o presente momento, este estudo é o
primeiro a investigar em individuos portadores de DM, a atividade da MPO
no fluido gengival e o efeito do tratamento periodontal sobre a atividade
da PTS e MPO do fluido gengival. Estes resultados se aproximam dos

obtidos em amostras de soro de portadores de DM27879107114

Finalmente, pode-se levantar a hipétese que a menor atividade da MPO
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observada no fluido gengival de individuos portadores de DM
metabolicamente descompensados pode ser decorréncia de um prejuizo
no mecanismo primario de defesa destes individuos em resposta ao

agente agressor.

O tratamento periodontal reduziu significantemente, em
ambos 0s grupos, a atividade peroxidasica total na saliva e a atividade da
MPO no fluido sulcular gengival concordando com os resultados
observados em individuos sistemicamente saudéaveis®3%%-113,

Em relacdo aos parametros microbiol6gicos, poucos estudos
demonstraram diferencas entre pacientes portadores e ndo portadores de
DM com periodontite quanto & colonizacdo bacteriana subgengival*®4"1%,
enquanto varios outros nao observaram diferencas
significantes?3#82119120 Entretanto, 0 método empregado para avaliagdo
microbiolégica pode ser um dos fatores responséaveis pelos diferentes
resultados encontrados. Sendo assim, métodos mais sofisticados e
sensiveis s8o constantemente testados.

Neste estudo, para avaliacdo de 36 espécies bacterianas na
composicdo da microbiota subgengival, assim como suas alteracdes
antes e poOs-tratamento periodontal ndo-cirdrgico, optou-se pelo método
do “checkerboard DNA-DNA hybridization"®®. Este método é considerado

rapido, sensivel e relativamente de baixo custo® e tem sido utilizado para

examinar a composi¢do da placa dental em casos de salude e doenca
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periodontal®®

, assim como as altera¢gfes que ocorrem na composicao da
microbiota subgengival como resultado da terapia periodontal™®“®,

Os dados microbiolégicos do presente estudo permitiram
verificar que as espécies presentes no biofilme subgengival dos
portadores DM2 também estavam presentes em amostras dos individuos
sistemicamente saudaveis. No baseline, foram detectados, em ambos os
grupos, elevados niveis e prevaléncias das bactérias pesquisadas no
ambiente subgengival, principalmente aquelas pertencentes aos
complexos vermelho e laranja, concordando com os achados de Colombo

et al'® (2002) e Ximénez-Fyvie et al'*® (2000) em individuos

sistemicamente saudaveis.

Diferencas significantes nos niveis médios das espécies
avaliadas na microbiota subgengival foram detectadas na comparacéao
entre os grupos controle e DM2, ao avaliar os niveis referentes ao total
dos sitios (rasos e profundos em conjunto) e nos niveis de sitios
profundos. No baseline, os dados referentes ao total de sitios revelaram
maior nivel de P. micra no grupo controle e de A. viscosus e C. rectus no
grupo DM2. Ja ao avaliar somente sitios profundos, niveis
significativamente maiores de Campylobacter rectus no grupo DM2, e de

Streptococcus anginosus no grupo controle, foram verificados.

Niveis maiores do patdgeno C.rectus (complexo laranja)
verificados no baseline, para o grupo DM2, podem estar relacionados a

maior inflamac&o periodontal, representada pelo maior percentual de
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by

sitios com sangramento a sondagem, observado nestes individuos. As
espécies deste complexo, juntamente com aquelas pertencentes ao
complexo vermelho, tém sido registradas em niveis significativamente
elevados em sitios que apresentam sangramento & sondagem® 92,

Aos trés meses pos-terapia periodontal, nao foram
detectadas diferencas significantes entre os grupos em relagéo aos niveis
médios tanto no total de sitios quanto em sitios rasos ou profundos.

J& a comparacdo entre os grupos em relacdo a média de
prevaléncia, quando avaliados o total de sitios ou quando avaliados sitios

rasos e profundos separadamente, ndo demonstrou diferencas

estatisticamente significantes em nenhum dos periodos avaliados.

A eliminacdo de espécies suspeitas, em sitios profundos,
somente com terapia nao-cirargica ndo é facilmente alcancada. Desta
forma, a reducéo significativa destes patdgenos pode ser suficiente para
gue esta terapia seja considerada eficaz, como no presente estudo. Este
resultado pode ter sido alcancado devido ao efetivo programa de
acompanhamento profissional realizado, uma vez que segundo alguns
estudos (Cugini et al.?® 2000, Ximenez-Fyvie et al.'’®* 2000), visitas
periddicas de manutencdo que incluam controle de placa profissional e
reinstrucao dos procedimentos de higiene bucal, apés terapia periodontal
sao necessarios para obtencdo de um bom resultado.

Especificamente em relacdo as espécies Porphyromonas

gingivalis e Tannerella forsythia, o tratamento periodontal resultou em
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diminuigcdo significante dos niveis e da prevaléncia destes patdgenos em
sitios profundos, de ambos os grupos. A reducdo nas espécies deste
complexo esta de acordo com outros estudos que avaliaram o efeito do
tratamento periodontal ndo-cirdrgico sobre a microbiota de pacientes

|19,20,32

sistemicamente saudaveis portadores de doenca periodonta e com

o estudo de Grossi et al.®

(1997) que observaram reducgédo de
Porphyromonas gingivalis apés terapia periodontal em individuos DM2.
Entretanto, nossos achados diferem daqueles observados por Smith et
al.®” (1996) que relataram que somente o tratamento mecanico isolado
ndo foi eficaz na reducdo de Porphyromonas gingivalis e Tannerella
forsythia em portadores de diabetes insulino-dependentes. Tal ocorréncia
pode estar relacionada a diferenga no método de avaliagdo microbiolégica
utiizado e ao rigoroso programa de acompanhamento profissional
instituido apés a finalizagdo dos procedimentos de raspagem e
alisamento radicular.

A comparacdo de resultados de diferentes estudos é dificil
de ser realizada devido ao fato que a maioria das investigagfes relatam
poucas informacdes, principalmente em relacdo ao tipo do DM e ao grau
de controle metabdlico. H4, também, uma grande variedade de métodos
utilizados para a obtencdo das amostras, processamento, avaliagdo e
andlise dos dados, além da heterogeneidade quanto ao numero e/ou tipo

de amostras obtidas e espécies avaliadas. Desta forma, devido a estas e

outras dificuldades, os resultados obtidos nos estudos podem contribuir



127

somente de forma marginal para a compreensdo da composicdo da
microbiota subgengival.

Finalmente, apesar da limitacdo quanto ao tamanho da
amostra, obtivemos dados especificos e confiaveis a respeito do objeto de
nosso estudo. Os resultados revelaram que o tratamento periodontal ndo-
cirargico em portadores de DM com inadequado controle metabdlico pode
reduzir os microrganismos relacionados a doenca periodontal com
consequente melhora dos parametros clinicos e enzimaticos utilizados
para seu diagnostico. Entretanto, o acompanhamento destes individuos
deve ser considerado essencial na consolidacdo dos resultados

alcancados.
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7 Conclusao

Dentro das limitagdes do presente estudo, concluimos que:

1- Os individuos portadores de diabetes com inadequado controle
metabdlico apresentaram pior controle de placa e maior sangramento a
sondagem quando comparados ao grupo sistemicamente sadio (controle).

2- Nao foram observadas diferengas entre 0s grupos quanto aos
principais patdgenos periodontais.

3- A atividade peroxidasica total salivar foi similar entre os grupos. Foi
constatada menor atividade da mieloperoxidase no fluido sulcular gengival dos
individuos portadores de diabetes.

4- O tratamento periodontal foi efetivo na melhora dos parametros
clinicos, na reducdo dos principais patégenos periodontais e na reducdo da
atividade enzimatica na saliva e no fluido sulcular gengival para ambos os
grupos.

5- O tratamento periodontal resultou em melhora ndo significativa do

controle glicémico.
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