


� The colonization of the oral cavity also
starts close to the time of birth

� Within hours after birth, the sterile oral
cavity will be colonized by low numbers of
mainly facultative and aerobic bacteria
Streptococcus salivarius and Streptococcus
mitis



� tooth eruption, a more complex oral microbiota is
established.

� The species colonizing the teeth after eruption
include S. Sanguinis, Lactobacillus spp, and S.
oralis.

� Oral streptococci, including S. oralis, S. anginosus,
Mutans streptococci, and S. gordonii are
commonly reported to be present after the first
year of life.

� It is estimated that more than 500 different
species are

capable of colonizing the adult mouth.



The accumulation and
metabolism of bacteria on 
hard surfaces is considered 
the primary cause of caries, 

gingivitis, periodontitis, 
periimplantitis





the periodontal pocket - contribute to 
bacterial survival such as swimming in the 
crevicular fluid, adhesion to the pocket 
epithelium,



Biofilms are heterogenous

Biofilms frequently containmicrocolonies of
bacterial cells.

Water channels are commonly found in
biofilms, and these can form a primitive
circulatory system, removing waste
products and bringing fresh nutrients to
the deeper layers of the film.





� Organic constituents of the matrix include 
polysaccharides, proteins,glycoproteins, lipid 
material, and (perhaps) DNA. Albumin

� The lipid material consists of debris from 
the membranes of disrupted bacterial and 
host cells



� Glycoproteins from saliva are an important
component of the pellicle that initially coats 
a clean tooth surface,

� Polysaccharides produced by bacteria also 
contribute to the organic portion of the 
matrix. 

� They play a major role in maintaining the 
integrity of the biofilm



� Calcium and phosphorus, with trace
amounts of other minerals such as sodium,
potassium, and fluoride.

� The source of inorganic constituents of
supragingival plaque is primarily saliva.



� Dental plaque is defined clinically as a
structured,resilient yellow-grayish
substance that adheres tenaciously to the
intraoral hard surfaces, including
removable and fixed restorations.

. Materia alba refers to soft accumulations
of bacteria, food matter, and tissue cells
that lack the organized structure of dental
plaque and are easily displaced with a
water spray.



�Calculus is a hard deposit that
forms by mineralization of
dental plaque and is generally
covered by a layer of
unmineralized plaque .



� Dental plaque is composed primarily of 
microorganisms.

� One gram of plaque (wet weight) contains 
approximately 100.000.000.000 bacteria.



� • Supragingival plaque is found at or 
above the latter; when in direct contact 
with the gingival margin it is referred to as
marginal plaque.

� • Subgingival plaque is found below the 
gingival margin between the tooth and the 
gingival pocket epithelium.



The process of plaque formation can be 
divided into several phases:

(1) the formation of the pellicle on the tooth 
surface

(2) initial adhesion/attachment of bacteria
(3) colonization/plaque
(4) maturation.



� All surfaces in the oral cavity,including hard 
and soft tissues, are coated with a layer of 
organic material known as the acquired pellicle.

� The pellicle on tooth surfaces consists of more 
than 180 peptides, proteins, and 
glycoproteins,including keratins, mucins, 
proline-rich proteins, phosphoproteins (e.g., 
statherin), histidine-rich proteins, and other 
molecules that can function as adhesion sites 
(receptors) for bacteria.

�



� Salivary pellicle can be detected on clean 
enamel surfaces within 1 minute 

� By 2 hours, the pellicle is essentially in 
equilibrium between adsorption and 
detachment, although further pellicle 
maturation can be observed for several 
hours.



� recolonization begins immediately, and 
bacteria can be detected within 3 minutes of 
introducing sterile enamel into the mouth.

� Over the first 4 to 8 hours, 60% to 80% of 
bacteria present are members of the genus 
Streptococcus.



� colonizing bacteria adhered to the tooth 
surface provide new receptors for 
attachment by other bacteria, in a process
known as “coadhesion.”

� Together with growth of adherent
microorganisms, coadhesion leads to the 
development of microcolonies and eventually 
to a mature biofilm



� Fusobacteria coaggregate with all other 
human oral bacteria while Veillonella spp., 
Capnocytophaga spp. and Prevotella spp. 
bind to streptococci and/or actinomyces.

� Secondary colonizers (see Table 23-4), such 
as Prevotella intermedia, Prevotella 
loescheii, Capnocytophaga spp., F. 
nucleatum, and P. gingivalis do not initially 
colonize clean tooth surfaces but adhere
to bacteria already in the plaque mass.





� involving both F. nucleatum and A. 
actinomycetemcomitans. 

� F.nucleatum to stimulate interleukin-8 (IL-8) 
production by host oral epithelial



� Viral diseases of the oral mucosa and the 
perioral region areoften encountered in 
dental practice. 

� Viruses are importantulcerogenic and 
tumorigenic agents of the human mouth. 



� Many yeast species have been isolated from the 
oral cavity.

� The majority of isolates are Candida, and the 
most prevalent species is

� C. albicans

� opportunistic fungal pathogens in humans are C.
tropicalis, C. glabrata, C. krusei, C parapsilosis, 

C. guilliermondii



� The mouth is the entry port for many 
parasites adapted to the

human host. 

� the parasitic infectious agents such as 
Entamoeba gingivalis and Trichomonas tenax 



� Recent microbiologic diagnostic tests indicated 
that the presence of periodontopathogens alone 
is not sufficient for the development of 
periodontitis.

� Because of the high sensitivity of these tests,
several pathogens have been detected in 

periodontitis-free patients.

� Thus merely the presence of pathogens is not 
sufficient for disease, The quality of the host 
response also plays an essential role



� Currently, it is impossible to alter the susceptibility of the
� host, so periodontal therapy must be focused on the 

reduction/
� elimination of periodontopathogens in combination with 

the reestablishment,
� periodontopathogens (persisting or reestablished after 

treatment)
� is associated with a negative clinical outcome of 

periodontal
� treatment.120,311,312 Because several species might be 

involved, the
� use of antimicrobials (especially antibiotics) is extremely 

difficult
� since not all expected periodontopathogens are 

susceptible to the
� same antibiotic and susceptibility depends on the



� The susceptibility of the host is determined 
in part by genetic factors but can be 
influenced by environmental/behavioral 
factors such as smoking, stress, and viral 
infections. 



Pathogenic Bacteria

� The A. actinomycetemcomitans, T. forsythia, 
and P. gingivalis as key pathogens, since they 
are strongly associated with the periodontal 
disease status, the disease progression, and 
unsuccessful therapy. 



� The subgingival microbiota of dental plaque-induced 
gingivitis

� (chronic gingivitis) differs from that of both health 
and chronic

� periodontitis (see Table 23-12). It consists of roughly 
equal proportions

� of gram-positive (56%) and gram-negative (44%) 
species, as

� well as facultative (59%) and anaerobic (41%) 
microorganisms.354

� It should be noted that the majority of predominant 
species in

� chronic periodontitis are already present in the 
gingivitis state,

� however, mostly in small numbers



� Predominant gram-positive species include 
Streptococcus spp. (S.sanguinis, S. mitis, S. 
intermedius, S. oralis, and S. anginosus), 
Actinomyces spp. (A. viscosus, A. naeslundii), 
Eubacterium nodatum, and Parvimonas micra.

� The gram-negative microorganisms are 
predominantly Capnocytophaga spp., 
Fusobacterium spp., Prevotella 
spp.,Campylobacter gracilis, Campylobacter 
concisus, V. parvula, Haemophilusspp., and E. 
corrodens. 

� fewer numbers: P. gingivalis, T. forsythia, P. 
intermedia,Campylobacter rectus, T



� Microscopic examination of plaque reveals 
high percentages of anaerobic (90%) 
gramnegative (75%) bacterial species.

� In chronic periodontitis, the bacteria most 
often detected at high levels include P. 
gingivalis, T. forsythia, P. intermedia



� Microbiologic studies indicate that almost all LJP 
sites harbor A. actinomycetemcomitans,90% 

� Other organisms found in significant levels include 
P.gingivalis, E. corrodens, C. rectus, F. nucleatum, B. 
capillus, Eubacterium brachy, and Capnocytophaga
spp. and spirochetes

� Recent checkerboard DNA-DNA hybridization studies 
have also shown high proportions of E. nodatum, P. 
intermedia, Treponema spp. (T. denticola), L. 
buccalis, and T. forsythia.

� Herpesviruses,including EBV-1 and hCMV, also have 
been associated with localized aggressive 
periodontitis



� especially of spirochetes and F. nucleatum
are found in necrotizing

� ulcerative gingivitis lesions. Spirochetes are 
found to penetrate

� necrotic tissue and apparently unaffected 
connective tissue



� Investigations reveal that bacteria
� recognized as periodontal pathogens are 

commonly found in significant
� numbers in periodontal abscesses. These 

microorganisms
� include F. nucleatum, P. intermedia, P. 

gingivalis, P. micra, and T.
� forsythia.124,141,254



� reveal a complex microbiota encompassing 
conventional periodontal pathogens Species, 
such as A. actinomycetemcomitans, P. gingivalis, 
T. forsythia, P. micra, C. rectus, F. nucleatum, P. 
intermedia, T. denticola, and Capnocytophaga, 

� Other species, such as Pseudomonas aeruginosa, 
Enterobacteriaceae spp, C. albicans, or 
staphylococci 

� High proportions of Staphylococcus aureus and S. 
epidermidis on oral implants have been 
reported.



� Fimbriae, or pili, are polymeric fibrils 
composed of repeating subunits that can 
extend several microns from the cell 
membrane.

� Strains of P. gingivalis produce two types of 
fimbriae, known as the major and minor 
fimbriae.



� the extracellular proteolytic enzymes.
Bacterial proteolytic activity in dental 
plaque, 

� particularly trypsin-like protease activity, is 
closely correlated with clinical markers of 
periodontal disease



� Scientific progress at the end of the 
twentieth century, particularly in the field of 
molecular biology, has led to significant 
advances in our understanding of periodontal 
microbiology. 

� DNA-based methodologies for the 
identification and detection of specific 
bacteria and viruses
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