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 Chapter 5 





 Model of Page and Schroeder 1976.



A. Gingivitis

B. Periodontitis

C. Mucositis

D. Both Gingivitis and Periodontitis



 Histologically, it correlates with preclinical 
gingivitis.

 Localized to the gingival sulcus, 

 Junctional epithelium 

 Most coronal part of the connective tissue      
( 5-10% is involved).



A. 1 to 2 days

B. 2 to 4 days

C. 4 to 7 days

D. 14 to 21 days 



 Slightly elevated vascular 
permeability and 
vasodilation.

 GCF flows out of the 
sulcus.

 Migration of leukocytes, 
primarily neutrophils, 
through gingival 
connective tissue, across 
the junctional epithelium, 
and into the sulcus.



 The early lesion correlates with early 
gingivitis.

 It appears 4 to 7 days after plaque 
accumulation.

 Characterized by dense lymphoid tissue. 



 Increased vascular permeability,
vasodilation, and GCF flow.

 Degeneration of fibroblasts.

 Collagen destruction

 Proliferation of the junctional
and sulcular epithelium into
collagen-depleted areas.



A. Neutrophils

B. Plasma cells

C. Macrophages

D. Lymphocytes 





A. Pre-clinical gingivitis

B. Early gingivitis

C. Chronic gingivitis 

D. Periodontitis



A. 2 to 4 days

B. 4 to 7 days

C. 1 to 2 weeks

D. 2 to 3 weeks



A. Neutrophils

B. Plasma cells

C. Macrophages

D. Lymphocytes 



A. IgA

B. IgE

C. IgG

D. IgF



 Accumulation of inflammatory cells in the
connective tissues.

 Elevated release of MMPs and lysosomal
contents

 Significant collagen depletion and
proliferation of epithelium.

 Formation of pocket epithelium containing
large numbers of neutrophils.





(marks the transition from gingivitis to
periodontitis)

 Dense inflammatory cell infiltrate in the
connective tissues (primarily plasma cells).

 Apical migration of junctional epithelium to
preserve intact epithelial barrier.

 Continued collagen breakdown resulting in large
areas of collagen depleted connective tissue.

 Osteoclastic resorption of alveolar bone.
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 As the inflammatory response develops, 
specific molecules will signal tissue damage. 

 These can be broadly divided into two main 
groups: 

 Derived from the subgingival microflora (i.e., microbial 
virulence factors) 

 Derived from the host immune-inflammatory response. 





 Lipopolysaccharide

 Bacterial Enzymes and Noxious Products

 Microbial Invasion

 Fimbriae



 Large molecules composed of a lipid
component (lipid A) and a polysaccharide
component.

 Found in the outer membrane of gram-
negative bacteria, they act as endotoxins (LPS
is frequently referred to as endotoxin)

 Elicit strong immune responses in animals.



 Plaque bacteria produce a number of
metabolic waste products that contribute
directly to tissue damage.

 Ammonia (NH 3), hydrogen sulfide (H 2S), and
carboxylic acids.

 Detectable in GCF, found in increasing
concentrations as the severity of periodontal
disease increases



 Plaque bacteria produce proteases, which are 
capable of breaking down structural proteins 
of the periodontium such as collagen, elastin, 
and fibronectin. 

 To facilitate microbial invasion of the tissues



 Periodontal pathogens such as

 Porphyromonas gingivalis and 

 Aggregatibacter actinomycetemcomitans

have been reported to invade the gingival 
tissues, including the connective tissues.



 P. gingivalis fimbriae stimulate immune
responses, such as IL-6 secretion

 Provoke immune responses in the
periodontium.



 Cytokines

 Prostaglandins

 Matrix Metalloproteinases





 Cytokines play a fundamental role in 
inflammation and are key inflammatory 
mediators in periodontal disease.

 They are soluble proteins and act as 
messengers to transmit signals from one cell 
to another. 



 Cytokines are produced by a large number of 
cell types, including infiltrating inflammatory 
cells such as neutrophils, macrophages, and 
lymphocytes, 

 Also by resident cells in the periodontium, 
including fibroblasts and epithelial cells.



 Cytokines signal, broadcast, and amplify
immune responses and are fundamentally
important in regulating immune-
inflammatory responses and in combating
infections.



 Prolonged and excessive production of 
cytokines and other inflammatory mediators 
in the periodontium

tissue damage

clinical signs of the disease



 PGs are important mediators of inflammation

 prostaglandin E 2 (PGE2)

 Vasodilation and induces cytokine 
production by a variety of cell types.



 PGE2 is produced by macrophages and
fibroblasts in the periodontium.

 Induce of matrix metalloproteinases and
osteoclastic bone resorption.



 MMPs are a family of zinc-dependent
enzymes that degrade extracellular matrix
molecules such as collagen, gelatin, and
elastin.

 They are produced by a variety of cell types,
including neutrophils, macrophages,
fibroblasts, epithelial cells, osteoblasts, and
osteoclasts.



 MMPs can be divided into collagenases, 
gelatinases, stromelysins, matrilysins, 
membrane-type metalloproteinases, and 
others.

 MMP-1 and MMP-8 are collagenases. 





 There are two critical factors that determine
whether bone loss occurs:

- Concentration of inflammatory
mediators in the gingival tissues  bone
resorption.

- Inflammatory mediators must
penetrate to within a critical distance of the
alveolar bone.



 Histologic studies have confirmed that the 
bone resorbs so that there is always a width 
of noninfiltrated connective tissue of about 
0.5 to 1.0 mm overlying the bone.



 Osteoclasts are stimulated by pro-
inflammatory cytokines and other mediators
of inflammation to resorb the bone.

 Osteoclasts are multinucleate cells formed
from osteoclast progenitor cells.





 Osteoclastic bone resorption is activated by a 
variety of mediators such as 

 IL-1β, 

 TNF-α, 

 IL-6, 

 PGE2.
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 The immune system is essential for
maintenance of periodontal health and is
central to the host response to periodontal
pathogens.

 Classified to : - Innate Immunity

- Adaptive Immunity



 Innate immunity refers to the elements of the 
immune response that are determined by 
inherited factors.

 Do not change or improve during an immune 
response or as the result of previous 
exposure to a pathogen.

 Saliva , Epithelial tissues, GCF





 The epithelial tissues play a key role in host 
defenses.

 The keratinized epithelium of the sulcular
and gingival epithelial tissues provides a 
protection for the underlying periodontal 
tissue and acts as a barrier against bacteria 
and their products.



 Epithelial cells also express antimicrobial
peptides.



 GCF has a flushing action in the gingival
crevice and functions to bring the blood
components (e.g., neutrophils, antibodies,
and complement components) of the host
defenses into the sulcus.

 The flow of GCF increases in inflammation,
and neutrophils are an especially important
element of GCF in health and disease.



 Neutrophils migrate from the gingival plexus 
to the extravascular connective tissue and 
then into the junctional epithelium via the 
basement membrane.

 The presence of a layer of neutrophils in the 
junctional epithelium forms a host defense 
barrier between subgingival plaque and 
gingival tissue.



 It is antigen-specific immune response and is
more complex than the innate.

 Adaptive immune responses predominate in
established disease.



 Adaptive Immunity include:

◦ Antigen-Presenting Cells (B-cells)

◦ T-Cells (CD4 + helper T-cells are the predominant 
phenotype in the stable periodontal lesion)

◦ Antibodies (IgG )



 Signaling of cytokine responses influences 
innate immunity (e.g., neutrophil activity), 
adaptive immunity (T-cell effector
phenotype), and the development of 
destructive inflammation (e.g., activation of 
fibroblasts and osteoclasts). 



 Periodontal disease is a polygenic disease in
which many interacting gene variants
contribute to disease susceptibility.








