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Enfermedades periodontales y peri-implantarias

Salud
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Enfermedades que resultan de la interaccidn
entre el microbioma subgingival y la respuesta
inmuno-inflamatoria del hospedero

Gingivitis

Periodontitis

Newman and Carranza’s Clinical Periodontology, 13* edition



Enfermedades periodontales y peri-implantarias

* Enfermedades que resultan de la interaccién
entre el microbioma subgingival y la respuesta
inmuno-inflamatoria del hospedero

Salud Peri-implantitis

Peri-mucositis

Peri-implantitis

. Newman and Carranza’s Clinical Periodontology, 13* edition



Patogénesis de las
enfermedades periodontales

* Desencadenada por desbalances en la
microbiota - eliminacion sigue siendo el
tratamiento de estas enfermedades

* Patogénesis es complejal!!l

Newman and Carranza’s Clinical Periodontology, 13* edition
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Origen disbiotico de las enfermedades periodontales

* Tienen su origen en un “desbalance/desequilibrio” en
las comunidades polimicrobianas subgingivales
conocido como “disbiosis”

Salud Periodontitis
* Enlaliteratura también se definen como
enfermedades asociadas a biopeliculas de un caracter
patogénico

"Hospedéro susceptible

Jiao et al, Journal of Dental Research, 2014
Van Dyke et al. Frontiers in Immunology, 2020



Origen disbiodtico de
las enfermedades
periodontales y peri-
implantarias
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Aggregatibacter actinomycetemcomitans

Treponema spp.
Leptotrichia spp., Selenomonas spp.

Novel Disease-related Species (Dialister spp., Filifactor alocis ,
Fretibacterium fastidiosum , Saccharibacteria [TM7])

Health-related Species (Haemophilus spp., Neisseria spp., Gemella spp.,
Rothia spp., Kingella spp., Lautropia spp., Abiotrophia spp.,
Granulicatella spp., Corynebacterium spp., Propionibacterium spp.)

Colombo AV & Tanner AC, Journal of Dental Research, 2019




¢ Sabemos como es la microbiota subgingival asociada
a salud ?




¢ Sabemos como es la microbiota subgingival asociada
a salud ?

Salud Periodontitis




¢ Sabemos como es la microbiota subgingival asociada
a salud ?

b Abundant genera (16S data)

Lactobacillus l
Propionibacterium I
Streptococcus I
Bacteroides I

Corynebacterium I i
Staphylococcus [}

Moraxella
Haemophilus
Prevotella l i
Veillonella [}

Prevalence (%) 0 100
ActinobacterialActinobacteria

Bacteroidetes|Bacteroidia | &
Firmicutes|Bacilli Il  \3
Firmicutes|Negativicutes [l

Proteobacteria| Gammaproteobacteria [ 3

HMP Consortium, Nature 2012



¢ Sabemos como es la
microbiota
subgingival asociada a
salud ?

Corynebacterium B Fusobacterium
B Streptococcus B Leptotrichia
Porphyromonas Capnocytophaga
B Haemophilus/Aggregatibacter Neisseriaceae Mark-Welch J et a|’ PNAS 2016




Teorias respecto al origen microbiano de las enfermedades
periodontales

I. Hipétesis de placa no especifica (Miller WD, 1890 y Theilade E, 1986)

Pathogenesis Gingivitis Periodontitis

/ WY
L# Oral Plaque y Oral Plaque

Bacterial Overgrowth

Bacterial Overgrowth

Quantity of plaque
determines
pathogenicity
without
discriminating
between the
levels of virulence
of bacteria

Non-Specific Plaque
Hypothesis

Tomado de: Radaic A & Kapilla YL, Computational and Structural Biotechnology Journal, 2021



Teorias respecto al origen microbiano de las enfermedades

periodontales

Il. Hipétesis de placa especifica (Loesche W., 1976)

Specific Plague
Hypothesis

Normal

L& Eubiotic Oral Biofilm
/

Pathogens

Pathogenesis

ﬁ Pathogenic Biofilm

Pathogens
—_—p
Specific
pathogens
determine
pathogenicity

Gingivitis

Pathogens
outgrowth

Pathogens

Periodontitis

Pathogens
\ outgrowth

Tomado de: Radaic A & Kapilla YL, Computational and Structural Biotechnology Journal, 2021




Teorias respecto al origen microbiano de las enfermedades
periodontales

lll. Hipétesis de placa ecoldgica (Marsh PD, 1994)

Normal Gingivitis Pathogenesis Periodontitis

Eubiotic Oral Biofilm > Eubiotic Oral Biofilm p Pathogenic Oral
% Biofilm

External factors Inflammation Inflammation
Increase
bacterial load

Pathogenic Oral
Biofilm

Pathogenic
Oral Biofilm

Increased
crevicular fluid

Ecological Plaque
Hypothesis

Tomado de: Radaic A & Kapilla YL, Computational and Structural Biotechnology Journal, 2021



Hipotesis de placa ecologica

Predominantly
gram-positive micobiota,

Plague Reduced Low GCF flow many facultative anaerobes,

reduction inflammation higher Ey, gingival health
Inflammatory Environmental . .
response change Ecological shift
Plaque Increased High GCF flow Predominantly
accumulation inflammation lower E,, gram-negative micobiota,

many obligate anaerobes,
peridontal disease

Adapted from Marsh PD: Microbial ecology of dental plague and its significance in health and disease. Adv Dent Res 8:263, 1994.



Teorias respecto al origen microbiano de las enfermedades

periodontales

IV. Keystone Pathogen Hypothesis (Hajishengallis et al., 2012)

Keystone Pathogen

Hypothesis

Normal
___— Keystone Pathogen

L
* Eubiotic Oral Biofilm
[

Keystone
Pathogen

Dysbiosis Gingivitis Periodontitis

k‘ Dysbiotic Oral Biofilm [/& Dysbiotic Oral Biofilm

Dysbiotic Dysbiotic
Oral Biofilm Oral Biofilm

_—

Dysbiotic Oral Biofilm

Subvertion of
host's immune
response by
the Keystone
Pathogen

Tomado de: Radaic A & Kapilla YL, Computational and Structural Biotechnology Journal, 2021

Hajishengallis et al., Nature Reviews Microbiology 2012.



Teorias respecto al origen microbiano de las enfermedades
periodontales

V. Polymicrobial Synergy and Dysbiosis Model (Hajishengallis et al., 2012)

Dysregulation of
immune surveillance
Altered composition & total counts
Increased expression of

Little impact on host tissues virulence factors
or immune system Controlled Disruption of tissue
immuno-inflammatory state homeostasis
N T

Colonization by

L] P . keystone pathogens

‘ i Interspemes
’ Lo Coadhesion communication
“ Physiological compatibility elevating

Interspecies signaling pathogenicity

and community adaptation of entire community

Dysbiotic pathogenic
Disordered collection community
of organisms Structured heterotypic

communities
g r —>

Constituents of community
are interchangeable provided
core criteria are satisfied

Hajishengallis H and Lamont R., Oral diseases 2012.



Vision
actualizada
cambios
ecologicos
asociados a
enfermedades
periodontales

Rosier BT et al, Journal of Dental
Research, 2018

- Lack of periopathogenic

- Removal by oral hygiene Lack of oral hygiene

- Clearance or inhibition

(host or microbiome)

Plaque accumulation
1 Anaerobiosis

1 Anaerobic species

Shift to periopathogenic microbiome:

: . ; - Operative intervention
I inflammation tolerant, proteolytic, P

species in microbiota

- Buffer capacity (host)
- Organic acid production
(microbiome)

to decrease pocket size

anaerobic, alkaliphilic (with activated
pathogenic mechanisms)

1 Alkaliphilic species
1 Size of sulcus +

development of

- Protective response 1 Inflammatory k
Neutral or alkaline pH of host to microbes mediators POGKEL
diat
SHmeC a0 - Inhibition or degradation
. 3 of inflammatory mediators
Periodontal diseases (microbiome)
1 Protein degradation . Ant|-|nﬂf’:1mmatory .1 Glnglva! =
mediators inflammation

1 Proteolytic species tInflammation

tPathogenic mechanisms tolerant species
1 GCF (protein + iron)
t Temperature

- Lactoferrin

1 Amount + activation of
immune cells

sequestering iron

1 Periodontitis risk




Knowing what you know now
what would you do diffes

Ahora
viajemos un
poco al
pasado....

...or will she?
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Estudios clasicos — reconociendo el origen de las
enfermedades periodontales

Experimental Gingivitis in Man
By HARALD LOE,* p.p.s., br. opoNT., ELSE THEILADE,** p.p.s. AND

S. BORGLUM JENSEN,**#* p.,p.s., LIC. ODONT., AARHUS, DENMARK

NCREASING evidence from different fields of dental research has indicated
that oral deposits play a major role in the development and maintenance of
periodontal disease.

Lée H. et al, J Periodontol 1965



Estudios clasicos — reconociendc
el origen de las enfermedades
periodontales

Fig. 1. Ml(rnphotn-rlaphs of impression preparations from the gingival margin during the period
of no hygiene. Gentian violet. A: Pl(‘clomumml\ cocciform microflora and (1esquamatod epithelial
cells in early phase of no hygiene. (x 460). B: Filamentous organisms and leukocyte accumulations
seven days after withdrawal of toothbrushmg (Y 730). C: Higher magnification of filaments and
fusobucterm from pre aration shown in B. (x D: Concentration of vibrios. Same preparation
as BE. (x 1 pirochetes and vibrios predommate after two weeks of no hygiene and three
days before Lllmcnl gmgn itis could be diagnosed (x 1150).

Lée H. et al, J Periodontol 1965



Estudios clasicos — reconociendo el origen de las
enfermedades periodontales

No oral hygiene Oral hygiene
Gingivitis —————
V\\VW/\\/\&Vlbnc\)sv&vSplrochetW
~~~~~~ A AT A
NN AMAAA A A AAAMAAVAAA

L | | L l ] ] » Days
0 5 10 15 20 5 10

Fig. 3. Trends in the changes in the microflora of the gingival margin during the periods of no
oral hygiene and oral hygiene.

Lée H. et al, J Periodontol 1965



Estudios clasicos — reconociendo el origen de las
enfermedades periodontales

SHORT COMMUNICATION

ENHANCEMENT OF ALVEOLAR BONE LOSS IN GNOTO-
BIOTIC MICE HARBOURING HUMAN
GINGIVAL BACTERIA

R. J. GiBBONS and S. S. SOCRANSKY
Forsyth Dental Centre and Harvard School of Dental Medicine, Boston, Mass., U.S.A.

848 R. J. GiBBONS AND S. S. SOCRANSKY

the bone loss induced bx human gingival debris was statisticallx more severe than in

the germ free controls in both experiments (p < 0-02). In the experiments with older
animals, the eight organism defined flora also induced significant bone loss (p < 0-:02).
The conventional mouse flora enhanced bone loss, but the increase was not statistically
significant. None of the mice developed massive plaque accumulations typical of

Gibbons RJ & Socransky SS, Arch Oral Biol 1966



¢ CoOmo se han ido apreciando los cambios microbianos
asociados a las enf. periodontales ?

Técnicas de Microscopia

Microbiota compatible con a salud periodontal

Listgarten MA. J Periodontol 1976; 47(1): 1-18.



¢ CoOmo se han ido apreciando los cambios microbianos
asociados a las enf. periodontales ?

Microbiota asociada a gingivitis

Listgarten MA. J Periodontol 1976; 47(1): 1-18.



¢ CoOmo se han ido apreciando los cambios microbianos
asociados a las enf. periodontales ?

Microbiota asociada a periodontitis

- BAEE L ) AR
3 it-» -5‘ 1 :_, ey ‘.":' S ‘;, :
MC: Células del hospedero

S: Areas ricas en espiroquetas
Listgarten MA. J Periodontol 1976; 47(1): 1-18.

C: Cemento



¢ CoOmo se han ido apreciando los cambios microbianos
asociados a las enf. periodontales ?

Microbiota asociada a periodontitis

4 A y ’w‘&‘
y A
) RN Ci
: R R AR A
S: Areas ricas en espiroquetas B: “Test-tube brush formations” FB: Fine test tube formations
CB: Coarse test tube formations

Listgarten MA. J Periodontol 1976; 47(1): 1-18.



¢ Como se han ido apreciando los cambios microbianos
asociados a las enf. periodontales ?

* Primeras investigaciones también se enfocan en la caracterizacion de especies bacterianas a través del
cultivo microbiolégico clasico

The predominant cultivable
microflora of advanced periodontitis

JORGEN SLOTS

Department of Periodontology and Department of Microbiology, Royal Dental College,
Copenhagen, Denmark

ABSTRACT — A study on the predominant cultivable microorganisms harbored in the base of
deep periodontal pockets of eight patients aged 3448 years was carried out using the roll
tube culture technique. From a total of 475 isolates, 425 (89.5 %) were obligate anaerobes,
356 (74.9 %) were Gram-negative, and 441 {92.8 %) were categorized as rods. Bacieroides
melaninogenicus and Fusobacterium nucleatum constituted the majority of the isolates in
seven samples, but their mutual proportions differed considerably between the samples. One
sample was dominated by Actinomyces species. Some periodontopathic potentials of the pre-
dominating Gram-negative rods are suminarized.

(Accepted for publication 23 May 1976)

Slots J. Scand J Dent Res. 1977 Jan-Feb;85(2):114-21



Cultivo Microbiologico

Cae™* :
£/

Jarra de anaerobiosis

Imagenes de colonias bacterianas, Laboratorio Microbiologia Oral, FOUCH. Crédito: Profs. Nora Silva y Marta Gajardo



¢ Como se han ido apreciando los cambios microbianos
asociados a las enf. periodontales ?

Key findings
m |dentification of five complexes of tightly associated species.
u The red complex (Tannerella forsythia, Porphyromonas gingivalis and Treponema denticola)

Reference Technique

Socransky et al., 19987  Evaluated 40 species in subjects

with and without periodontitis
via checkerboard DNA-DNA showed a strong positive correlation with periodontitis severity.

hybridization.
Tomado de Diaz PI, Hoare A, Hong BY. J Calif Dent Assoc. 2016 Jul;44(7):421-35.

Actinomyces

species

“ H H 14
a Sporvie Complejos bacterianos

S. mitis

S. oralis C. rectus
S. sanguls C. gracilis "
Streptococcus sp. e
S. gordonii P gmglval.ls
S. intermedius EXnogatin T. forsythia
: T. denticola

S. constellatus

E. corrodens
C. gingivalis
C. sputigena

C. showae

C. ochracea

2 :g,’,’,‘,’,’,s_": A. actino. b S. noxia

SS Socransky et al. J Clin Periodontol. 1998 Feb;25(2):134-44.



é Como se han
ido apreciando
los cambios
microbianos
asociados a las
enf.
periodontales ?

Diversas técnicas de
biologia molecular —
utilizando un marcador
presente en todas las
bacterias (gen 16S rDNA)

Studies of the Subgingival Microbiome in Different Periodontal Conditions Using High-Throughput Sequencing of the 16S rRNA Gene

Reference

Methods

Health versus periodontitis

Griffen et al., 2012

Abusleme et al., 2013

Hong et al., 2015"

Kirst et al., 20156

29 periodontally healthy controls and 29
subjects with chronic periodontitis (shallow
and deep sites were sampled).

22 subjects with chronic periodontitis and
10 healthy controls. Periodontitis subjects
sampled at two sites with 5 mm probing
depth (one with bleeding). Total load and
load of specific genera measured via real
time gPCR.

34 subjects with chronic periodontitis
compared to 79 healthy subjects sequenced
by the Human Microbiome Project. Diabetics
and subjects with chronic kidney disease
included in the periodontitis group.

25 subjects with chronic periodontitis and
25 healthy controls.

Key findings

m 16 phyla, 106 genera and 596 species identified. 81 percent of sequences could
be mapped to cultivated species.

m Community profiles were different in health and disease with higher diversity in
periodontitis.

m 123 species-level phylotypes were enriched in periodontitis, while 53 were enriched
in health.

m Shallow pockets of periodontitis subjects showed preponderance of disease-
associated organisms.

m The major health-associated species are suppressed but not lost in periodontitis.

m Communities in health and periodontitis differed with higher diversity in periodontitis.

m 46 species-level phylotypes were enriched in periodontitis and 14 were enriched
in health.

m Defined core subgingival species as those present in a majority of subjects and at
equal relative abundance in health and disease. F. nucleatum is the most abundant
core species.

m Bleeding was associated with higher bacterial load.

m Shifts from health to periodontitis resemble ecological succession without
replacement of health-associated species.

m Communities in health and periodontitis differed.

m No demographic or medical characteristics of periodontitis subjects were associated
with specific microbial profiles.

m Two types of microbiome profiles seen in periodontitis (clusters A and B), with the

cluster B community showing a positive correlation with periodontitis extent.

Two types of microbiome profiles seen in health (clusters L and S).

Communities in health and periodontitis differed.
18 species-level phylotypes enriched in periodontitis and five enriched in health.

Microbial diversity was not significantly different between health and periodontitis.

Tomado de Diaz PI, Hoare A, Hong BY. J Calif Dent Assoc. 2016 Jul;44(7):421-35.



Species enriched in
health compared to
gingivitis

Salud vs Gingivitis vs Periodontitis

Actinomyces naeslundii’
Actinomyces sp. HMT 170
Actinomyces sp. HMT 180
Campylobacter gracilis
‘Campylobacter showae
Capnocytophaga leadbetteri
Capnocytophaga sputigena
Cardiobacterium hominis
Eikenella corrodens
Gemella morbillorum
Granulicatella adiacens
Haemophilus parainfluenzae
Neisseria elongata
Prevotella oris

Streptococcus gordonii
Streptococcus intermedius
Streptococcus sanguinis
Streptococcus sp. HMT 064
Veillonella parvula/dispar

Species enriched in
gingivitis compared to
health

N
Actinomyces naeslundii
Capnocytophaga granulosa

4
| Alloprevotella tannerae Capnocytophaga leadbetteri \
A

/ Neisseria macacae Granulicatella adiacens \

|
r Streptococcus oralis subsp.

|
Haemophilus parainfluenzae ‘\
dentisani clade 398

Neisseria oralis ]

|
| Streptococcus oralis subsp.
\ tigurinus clade 071

\\Tnnnerellu sp. HMT 286

Rothia aeria /

Streptococcus HMT 423/
mitis/pneumoniae

to periodontitis

Species enriched in
health compared to
periodontitis

Granulicatella adiacens

Species enriched in
periodontitis compared
to health

Campylobacter gracilis
Eikenella corrodens
Prevotella oris
Prevotella sp. HMT 317
HMT 346

~ Species enriched in
e gingivitis compared

(TM7)[G-1]
Selenomonas sputigena
Streptococcus oralis subsp. tigurinus clade 071
Treponema socranskii
Veillonella parvula/dispar

Species enriched in
periodontitis compared

to gingivitis Abusleme L & Hoare A, et al. Periodontology 2000, 2021



Salud periodontal

Abusleme L & Hoare A, et al. Periodontology 2000, 2021



Species enriched in
health compared to

Gingivitis

Actinomyces oris
Actinomyces sp. HMT 171

gingivitis

Actinomyces sp. HMT 175

Bergeyella sp. HMT 322
Corynebacterium durum
Capnocytophaga granulosa

Corynebacterium matruchotii
Fusobacterium nucleatum
subsp. vicentii

Gemella haemolysans

Actinomyces naesl(
Actinomyces sp. H
Actinomyces sp. H
Campylobacter grd|
Campylobacter showae
Capnocytophaga leadbetteri
Capnocytophaga sputigena
Cardiobacterium hominis
Eikenella corroden
Gemella morbillor
Granulicatella adic
Haemophilus para
Neisseria elongata
Prevotella oris
Pseudopropionibacterium propion
Streptococcus gordonii

Actinomyces naeslundii

Species enriche

din

health compared to

Capnocytophaga leadbetteri periodontitis
Capnocytophaga sputigena
Corynebacterium durum

Haemophilus parainfluenzae

elongata

us sanguinis

Granulicatella adiacens

Species enriched in
gingivitis compared to
health

Streptococcus intermedius
Streptococcus sanguinis
Streptococcus sp. HMT 064
Veillonella parvula/dispar

Species enriched in
periodontitis compared
to health

Alloprevotella tannerae
Neisseria macacae

Streptococcus oralis subsp.
dentisani clade 398

Streptococcus oralis subsp.
tigurinus clade 071

Tannerella sp. HMT 286

Abitrophia defectiva
Actinomyces sp. HMT 169
Fusobacterium nucleatum

subsp. polymorphum

Fusobacterium periodonticum
Leptotrichia sp. HMT 212
Leptotrichia sp. HMT 215
Leptotrichia sp. HMT 225
Leptotrichia sp. HMT 392
Leptotrichia sp. HMT 417
Leptotrichia sp. HMT 498
Leptotrichia hongkongensis
Leptotrichia bucalis
Leptotrichia hofstadii
Leptotrichia shahii
Leptotrichia wadei
Neisseria flavescens/subflava
Neisseria sicca
Porphyromonas pasteri
Prevotella melaninogenica

Streptococcus cristatus clade 578

Streptococcus oralis subsp.
dentisani clade 058

Actinomyces naeslundii
Capnocytophaga granulosa
Capnocytophaga leadbetteri
Granulicatella adiacens
Haemophilus parainfluenzae|
Neisseria oralis
Rothia aeria
Streptococcus HMT 423/
mitis/pneumoniae
Streptococcus sanguinis

Tannerella sp. HMT 286

Species enriched in
gingivitis compared
to periodontitis

Alloprevotella tannerae

Fusobacterium nucleatum
subsp. nucleatum

Fusobacterium nucleatum
subsp. polymorphum
Prevotella intermedia

Saccharibacteria (TM7)[G-1]
bacterium HMT 349

Saccharibacteria (TM7)[G-5]
bacterium HMT 356

Streptococcus oralis
subsp. dentisani clade 398

Species enriched in
periodontitis compared
to gingivitis

Acinetobacter johnsonii
Filifactor alocis
Fretibacterium sp. HMT 360
Fretibacterium sp. HMT 361
Fusobacterium nucleatum subsp. animalis
Fusobacterium nucleatum subsp. vicentii
Fusobacterium sp. HMT 203
Parvimonas micra
Porphyromonas gingivalis
Tannerella forsythia
Treponema denticola
Treponema sp. HMT 237

Abusleme L & Hoare A, et al. Periodontology 2000, 2021

Campylobacter gracilis

Lachnospiraceae [G-3]
bacterium HMT 100

Porphyromonas
endodontalis

Saccharibacteria (TM7)[G-1]
bacterium HMT 346



Periodontitis

Abusleme L & Hoare A, et al. Periodontology 2000, 2021



El microbioma asociado a salud, gingivitis y periodontitis

Received: 1 August 2022 | Revised: 4 February 2023 | Accepted: 10 February 2023
DOI: 10.1111/jcpe.13793

ORIGINAL ARTICLE e WILEY

Subgingival microbiome in periodontal health, gingivitis
and different stages of periodontitis
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Iniesta M, et al., J Clin Periodontol, 2023



El microbioma asociado a salud y peri-implantitis

|
10~ 107 107 1072 107t 10° 10 10
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Neisseria spp. oral taxon 014
Streptococcus sanguinis
Corynebacterium matruchotii
Rothia aeria
Capnocytophaga spp.
Veillonella spp.”

Rothia dentocariosa
Neisseria spp.

Lautropia mirabilis )
Streptococcus intermedius
Porphyromonas gingivalis
Porphyromonas endodontalis
Tannerella forsythia
Fusobacterium nucleatum
Fretibacterium fastidiosum
Prevotella intermedia
Treponema denticola
Filitactor alocis
Desulfobulbus spp. oral taxon 041
Treponema lecithinolyticum
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Ghensi et al, NPJ Biofilms and Microbiomes 2020



Early
Microbiome ' perisimplant
alpha diversity biofilm
[

Bacterial growth
on implant via
transfer from
dental and
extracrevicular
communities

Drug-Resistant
Biofilm
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FIGURE 1 Theoretical model of local and environmental factors that lead to reduced microbiome alpha diversity and dysbiosis in peri-
implant disease, as observed by Daubert et al and Dabdoud et al.®”>LPS, lipopolysaccharide; TLR-4, toll-like receptor 4 [Colour figure can be
viewed at wileyonlinelibrary.com]

Kotsakis G. & Olmedo D. Periodontology 2000, 2021



[deas mas importantes

* El microbioma subgingival tiene un papel indiscutido en |la
iniciacion y progresion de las enfermedades periodontales y peri-
implantarias

* Es ampliamente aceptado que las comunidades polimicrobianas
del area subgingival, instigan la destruccion de los tejidos
periodontales y peri-implantarios
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* Existe disbiosis en la composicion, estructura y funcion de las v i
comunidades bacterianas asociadas a las enfermedades 3 (@)% '
periodontales y peri-implantarias
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