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COLONIZACAQ

700 espécies microbianas na saliva
100-200 espécies no biofilme
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Manyji et al., 2018




BIOFILME DENTARIO

Placa dentaria

Acumulo nao perturbado de uma grande

massa de microrganismos sobre dreas de

dificil acesso a [impeza (dreas proximais e
de cicatriculas e fissuras)
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BIOFILME DENTARIO

Placa dentaria

" Comunidade de microrganismos aderida a uma

: superficie, de forma que 0s microrganismos

estejam arranjados tridimensionalmente e inclusos

em uma matriz extracelular derivada das proprias
células e do ambiente.
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BIOFILME DENTARIO

Vantagens

» Amplo habitat para crescimento
» Maior eficiéncia metabolica

» Aumento da resisténcia ao estresse € a
agentes antimicrobianos

» Aumento da viruléncia.
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Camada organica acelular rica em glicoproteinas e
derivados.

» Permeabilidade seletiva

» Protecao mecanica

» Adesao seletiva da microbiota inicial.
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Superficie Dentaria _ Pelicula Adquirida

» Bactérias s3ao transportadas pela saliva até o dente e se
aderem através das seguintes interacgoes:

» Interacoes ndo especificas (Van der Walls,
hidrofobicas ou iénicas)

» Mecanismos especificos (adesinas ou antigenos I ou
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Superficie Dentaria

Placa Dentaria

Cavidade Bucal

» RelacOes de competicao e coopera¢ao
» Aumento da diversidade

» Formacao de microcoldnias.
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Buscher & van der Mei, 1997: Marsh, 2018




Superficie Dentaria

> Placa Dentaria

Cavidade Bucal

» Formaciao da matrix extracelular

» Polissacarideos, proteinas, lipidios, acido lipoteicdico, eDNA, minerais
e dgua
» Adesdo entre microrganismos e obtencao de nutrientes!

» Mecanismos de comunica¢ao (quorum sensing)
» Bactérias G+: peptideo de competéncia sinalizadora (CSP) — mutacina

» Bactérias G-: homoserina lactona acilada (ester de acido butirico)

» Mudanca na expressao génica!
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Superficie Dentaria

> Placa Dentaria

Cavidade Bucal

» Bactérias pioneiras

» S. salivarius, S. mitis, S. oralis, Actinomyces

» Bactérias sucessoras

» Actinomyces (A. viscosus e A. naeslundii), P

melaninogenica, F nucleatum e Veilonella.
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POLISSACARIDEQ EXTRACELULAR

Enzimas

mmm GTF (glicosiltransferase)

=== GBP (Glucan Binding proteins/ Proteinas ligantes ao glicano) o
== Antigeno I/II (Adesinas) ©®@® Glucanos sollveis

OCAO Glucanos insollveis
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» Biofilme maduro:

» Homeostase: sem doenca (simbiose)

» Quebra da homeostase: doenca (disbiose)




doenca

Relacao com a



BIOFILME DENTARIO X DOENCA

Hipotese da placa especifica (Loesche, 1979)

» Poucas espécies estio envolvidas na doenga.

Hipotese da placa inespecifica (Theilade, 1956)

» A doenca é resultado da acao de toda a microbiota.

™ HipGtese da placa Ecoldgica (Marsh, 1994)

» Os microrganismos associados com a doenca podem
estar presentes em sitios sadios, mas em niveis baixos
para serem clinicamente relevantes

» A doenca é um resultado de uma alteracido no balanco da

microbiota residente, guiada por mudangas nas condi¢coes
ambientais locais. R\
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BIOFILME X CARIE DENTARIA

‘Excesso de agﬁcar S. S&]jvarjus, S. oralis . .
' pH neutro Remineralizacao

pH baixo Desmineralizacio
Producao de 4cidos S. mutans, Lactobacillus sp.

)
Marsh, 2005; Takahashi & Nyvad, 2008; Marsh & Devine, 2011; Rosier et al., 2078




BIOFILME X DOENCA PERIODONTAL

Bact G+

| Falra de higiene Baixo fluido gengival ~ facultativas finima inflamacao

Mudanca ambiental § Favorecimento ecolégico § Resposta

| Actimulo de biofilme Sangramento, Bact G Mdxima inflamagio
pH e o
anaerobicas
temperatura
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Marsh, 2005; Takahashi & Nyvad, 2008; Marsh & Devine, 2011; Rosier et al., 028




=

(4

0SIc3o €

Fatores que afetam comp

metabolismo



DISPONIBILIDADE DE NUTRIENTES

» Biofilme supragengival: saliva e dieta (acucar)

» Biofilme subgengival: fluido gengival e tecido
(proteinas)

DISPONIBILIDADE DE OXIGENIO

» Biofilme supragengival: Bactérias facultativas/
anaerobicas*

* depende da espessura

» Biofilme subgengival: Bactérias anaerdbicas o i@)
arsin,







BIOFILME X CARIE DENTARIA

L, . Transmiss
Antibiotico com carie 4o para
| | prole
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Infectado

S. mutans rotulado
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Esfregaco de placa
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BIOFILME X CARIE DENTARIA

PEDIATRIC ORAL HEALTH 0031-3955/00 $15.00 + .00

DENTAL CARIES

An Infectious and Transmissible Disease

Page W. Caufield, DDS, PhD, and Ann L. Griffen, DDS, MS

Of the infectious diseases that affect humans, dental caries may be
the most prevalent, according to a 1996 bulletin from the Centers for
Disease Control and Prevention.*® Many children with caries do not have
access to treatment for their disease (discussed in the article by Edelstein
later in this issue), and appropriate early preventive services are not
always available even to affluent children (discussed in the article by
Nowak and Warren later in this issue). Among children in the United
States, dental care is the largest unmet health care need, as reported in
a large-scale study based on National Health Survey data.®* Despite
substantial unmet need, in the United States alone, more than $40 billion
per year is spent on the treatment or sequelae of dental caries.

RECOGNIZING CARIES

Pediatric primary medical care providers are usually the first health
care providers to examine the oral cavity of children and so must be
able to recognize suspicious dental lesions. With early diagnosis and
referral to a dental practitioner trained to manage infants, conservative )
management of incipient caries can be instituted. If the disease process J
can be interrupted in its early stages, the cosmetic burden and pain of
caries. and costly and involved treatment can be avoided.




BIOFILME X CARIE DENTARIA

Advances

Advances in Del
2018, Vol. 29(1)

The Caries Microbiome: Implications © nterrationl

for Dental Rese

for Reversing Dysbiosis Reprints and pe

sagepub.com/jot
DOI: 10.1177/0f
journals.sageput

A.C.R. Tanner'?, C.A. Kressirer'??, S. Rothmiller’, I. Johansson®,
and N.l. Chalmers®

Abstract

The oral microbiome plays a critical role in maintaining oral health. Frequent dietary carbohydrate intake can lead
microbial community from overproduction of acid with selection for increases in acidogenic, acid-tolerant bacteria
caries-associated microbiome is key in planning approaches to reverse the dysbiosis to achieve health. For risk assessi
studies, it would be valuable to establish whether microbial monitoring requires assay of multiple species or wt
species would suffice. Early investigations of the oral microbiota relied on culture-based methods to determine th
health and disease. Microbial monitoring using gene probes facilitated study of larger populations. DNA probe metl
expanded the importance of transmission of bacteria from mother to infant and association of preselected specie
streptococci and lactobacilli with caries in larger populations. 16S ribosomal RNA (rRNA) probes confirmed th
species in oral and caries microbiomes. Open-ended techniques provide tools for discovery of new species, partit
clone identification includes gene sequence data. Anaerobic culture highlighted the caries association of Actinomyces |
Scardovia wiggsiae, in the Actinomyces/Bifidobacterium family, and several Actinomyces species have the cariogenic traits
and acid tolerance. Next-generation sequencing combined with polymerase chain reaction methods revealed a strc
mutans streptococci in a high caries population with poor oral hygiene and limited access to care. A population
experience generally had lower or no Streptococcus mutans detection but harbored other acidogenic taxa in the mi
the microbiome suggests a role for the assay of selected putative cariogenic species in more aggressive diseases. Fo
with caries progression. however. assay of multiole species will likely be warranted to determine the caries profil



BIOFILME X CARIE DENTARIA

| > S. mutans & Lactobacillus sp.
| » No entanto, a relacio nio é absoluta

» Sitios doentes com baixa contagem de 8.
mutans.

» Sitios sadios com alta contagem de S. mutans.

» QOutras espécies envolvidas na etiologia da
doenca.
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BIOFILME X CARIE DENTARIA

Lesoes iniciais
» Propor¢io pequena de S. mutans (0,001-10%)

» S. gordonii, S. oralis, S. mitis, S. anginosus e
Actinomyces sio predominantes (metabolizam
glicoproteinas salivares, dcido ldtico, aa e uréia)
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Takahashi & Nyvad, 2008; 2011; Falsetta et al., 2014; Dige et al., 2014; Marg




BIOFILME X CARIE DENTARIA

Lesoes avancadas

» Aumento da acidificacdo (aciduricas)

» Aumento na proporcio de S. mutans, Scardovia
wiggsiae,  Slackia  exigua, Lactobacilos sp.,
Bifidobactéria e fungos.
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Takahashi & Nyvad, 2008; 2011; Falsetta et al., 2014; Dige et al., 2014; Marg



BIOFILME X CARIE DENTARIA

SOCIAIS




BIOFILME X CARIE DENTARIA

Transporte de acuca.

Glicolise.-------
. _Glicose-P
Frutose-P

Sacarose-P

v \
2 PEP ﬁl +
(fosfoenolpiruvato)

Enzima | HPr .— AN Glicose
Frutose
Sacarose
HPr ~

2 Piruvato Enzimal ~
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BIOFILME X CARIE DENTARIA

Transporte e metabolismo de acuc

Fru tos@
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BIOFILME X CARIE DENTARIA

Transporte e metabolismo de acuic

[Glicose] [Glicose]
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BIOFILME X CARIE DENTARIA

Produros Metabolicos

Acido piravico

v

Streptococcus | | | evedura Clostridium Escherichia Enterobacteria
Lactobacillus Salmonela
Acido latico Etanol Acido butirico ’ Etanol ’ Etanol
Butano/ Acetona Acido latico, Acido latico,
CO, Alcool succicinico, féormico,
isopr%%?lico acético butanodiol,
acetoina
CO,eH
CO, === CO, e H,
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BIOFILME X CARIE DENTAEQAOS

Produros Meta

-------------------------------------------------------------------------------------------------------
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BIOFILME X CARIE DENTARIA

Queda de pH

» Frequentes quedas do pH
» Fatores protetores:
» Tampio salivar e substincias bdsicas (arginina,
uréia)

» Bactérias consumidoras de lactato (Veilonella)



BIOFILME X CARIE DENTARIA

i Producao de PEC
Dextrano (a1:6)
PIC
. \
aQ 0w ".
1 © > Q
y ‘. o e“. Glicose 1P
© Y of ° GTfd
Sacarose 77 BUUELCREEEE)
GTfc
- Glicolise

Actinomyces, S.
gordonii e S. salivarius
S. mutans

Frutose

Tanner et al., 2018; Faustova et al., 2018; Bowen et al., 2018




BIOFILME X CARIE DENTARIA

Produgao do P.

MUTANO

Polimero de glicose insolivel em dgua
Aumenta a aderéncia bacteriana
Facilita o transito do acucar

Diminui atuacio do sistema tampao e antimicrobianos

Yy VYV Y Y Y

Dificulta a remogio do biofilme.

Q Ligacao de ramificagao
H,OH \ / a (1 —»6)

/'
Ligacao de ramificagao CH,
a(1—»4) e)
CH,OH
CH,OH
Ligagaoa (1—*> 3)
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Koo et al., 2013; Bowen et al., 2018




BIOFILME X CARIE DENTARIA

Produgao do P.

DEXTRANO

» Polimero de glicose com ligacées a (1:6)
» Soluvel

» Metabolizado por dextranase

>

Polissacarideo de reserva para o jejum.

O—‘ CHZ

’\

a1 —>4)
Ligacéo de | S CH
ramificacao 2

or(1-> 3)

Nucleo com ligagao
a (1 —»6)

0(1_,6)
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Koo et al., 2013; Bowen et al., 2018




BIOFILME X CARIE DENTARIA

Producao de P

PIC
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Tanner et al., 2018; Faustova et al., 2018; Bowen et al., 2018




BIOFILME X CARIE DENTARIA

Producao do PEC

LEVANO

» Polimero de frutose com ligacoes [-(2— 1)
» Soluvel
» Metabolizado por levanases

» Polissacarideo de reserva para o jejum.

Koo et al., 2013; Bowen et al., 2018



BIOFILME X CARIE DENTARIA

e £70GUEA0 4O PIC
GLICOGENIO
» Produzido dentro da célula quando hi excesso de
| nutrientes

» Polimero de glicose al:4 a partir da glicose 1P

» Reserva energética.

H,OH

{

OH

L
Thylstrup & Fejerskov, 1995






BIOFILME X DOENCA PERIODONTAL

» Bactérias proximas ou dentro do sulco gengival
(subgengival)

» Nutrientes sio oriundos especialmente do fluido
gengival

» Aminodcidos sido as principais fontes de nutrientes para
estas bactérias

» Produtos finais: sulfeto de hidrogénio, amoénia,
. dcidos orgédnicos

» Sulfeto de hidrogénio estimula citocinas pro-inflamatdorias.
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Manji et al., 2 °/




BIOFILME X DOENCA PERIODONTAL

Caracteristicas

Pouco acesso ao oxigenio

Bactérias anaerobicas

Bactérias proteoliticas:
Porphyromonas gingivalis/
Treponema denticola/
Prevotella Intermedia

Matriz extracelular rica

em derivados
nitrogenados

\
i)
Manji et al,, 2013 .




BIOFILME X DOENCA PERIODONTAL

Calculo dentdrio

» Precipitacio de fosfato de cdlcio

» Nucleador: @membrana microbiana rica em
fosfolipidio

» Pode ser supra ou subgengival.




BIOFILME X DOENCA PERIODONTAL

Caculo dentario

Supersaturacao de Ca/P

Presenca de promotores de calcificacao:
Fosfatases e pirofosfatases

Auséncia de inibidores de calcificacao:

Mg, Zn, pirofosfato, PRP/estaterina




PERSPECTIVAS
FUTURAS

Pesquisas sobre biofilme §
dentdrio @



BIOFILME X PERSPECTIVAS

» Alteracoes do microbioma
» Prebioticos: arginina

» Probioticos: microrganismos benéficos
(arginoliticos, S gordonii)

» Alteracbes do ambiente
» Aumento do fluxo salivar

» Alteracio no consumo do acucar

» Modulacio do crescimento do biofilme

» Uso do antimicrobianos
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