15/07/60

Contents

Plaque DemineralizationDemineralizationRemineralization Phenomena
and Related to Calculus
Formation
Jinthana Lapirattanakul
Department of Oral Microbiology

Demineralization & Remineralization

Plaque--demineralization & Remineralization
Plaque
Dental calculus
The involvement of bacteria in calculus
formation

Stephan curve

pH 5.5

1

15/07/60

Frequency of acid attack throughout a 24 hour period

Factors affecting rates of pH change in dental plaque
Rate of diffusion of sugar into plaque
Rate of sugar metabolism within plaque
Rate of diffusion of acid out of plaque
Buffer production by saliva
Rate of diffusion of buffers into plaque
Thickness of plaque

The rise in pH

The drop in pH
Plaque Metabolism

Types of carbohydrates
Acidogenic bacteria
Aciduric bacteria

Washing action of saliva
Buffering by salivary bicarbonate
Alkali production by plaque bacteria
Effect of Saliva on Diffusion

Effect of microbial composition
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Plaque itself has high buffering capacity.
Bacterial contents
The content of phosphate
Side chain carboxyl group, such as aspartyl or
glutamyl residues

Base production within plaque

The production of
ammonia from
arginine via arginine
deiminase system
(ADS)
The production of urea
though the action of
urease
Base production, does
not seem to contribute
to prevention of low
pH levels,
levels, but
contributes toward
restoring and
maintaining resting pH
levels..
levels

The rise in pH
Washing action of saliva
Buffering by salivary bicarbonate
Alkali production by plaque bacteria
Effect of Saliva on Diffusion

Dental calculus

Dental calculus is calcified dental plaque
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Dental calculus
Dental calculus is composed primarily of
calcium phosphate mineral salts deposited
between and within remnants of formerly
viable microorganisms.
Locations; supragingival and subgingival
calculus
Composition: Organic & Inorganic

Organic part of dental calculus
Protein--polysaccharide complex:
Protein





Microorganism
Intermicrobial substance
Epithelium
pithelium cell
White blood cell

Inorganic part of dental calculus
Calcium phosphate:








Octacalcium phosphate (OCP)
[Ca8(PO4)4(HPO4)25HO]
Hydroxyapatile (HAP) *
[Ca10( PO4)6(OH)2]
β-tricalcium phosphate or whitelockite (WHT)
[Ca10(HPO4)(PO4)6]
Dicalcium phosphate dihydrate or brushite (DCPD)
[CaHPO4-2H2O)] – only in the earlyearly-stage supragingival
calculus

CaCO3
Mg3(PO4)2

Supragingival VS Subgingival calculus
Locations
Hardness
Inorganic (~37
(~37%
% supra VS ~
~58
58%
% sub)
Color
Calcium : Phosphate ratio
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Supragingival VS Subgingival calculus

Supragingival VS Subgingival calculus

The greatest amount of supragingival calculus
- Lingual surfaces of mandibular anterior teeth

The greatest amount of supragingival calculus
- Buccal surfaces of maxillary first molars

Calculus formation on the lingual surfaces of lower anterior teeth where
Wharton’s and Bartholin’s ducts empty.

Calculus formation on teeth #26
#26 and #27
#27 where the parotid gland duct ((Stensen’s
Stensen’s
duct) opens in a 47
47--yearyear-old male. These teeth, in addition had lost their functional
antagonists. Note that calculus had also covered the occlusal surfaces.

- These sites are close to the orifices of salivary ducts.

Supragingival VS Subgingival calculus

The driving force for plaque mineralization

The levels of subgingival calculus are significantly
higher on the lingual than on the buccal surfaces.

Raw materials  Calcium and Phosphate ions
Supersaturation with respect to calcium
phosphate salt is the driving force.
Parotid and submandibular saliva is generally
supersaturated with respect to HAP, OCP, and
WHT.

Plaque absorb calcium and phosphate from;
- Saliva  Supragingival calculus
- Crevicular fluid  Subgingival calculus.
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Calculus formation is also influenced by:

The involvement of bacteria in calculus formation
Human calculus development invariably involves
plaque bacterial calcification.

Salivary flow rate
Inhibitors; Mg, salivary proteins (statherin
(statherin &
PRP)
Promotors;; urea, sillicon
Promotors
sillicon,, protease, fluoride
Lack of correlation between the degree of
supersaturation and calculus formation may
result from the effects of these factors.

The involvement of bacteria in calculus formation
Filamentous microorganisms are predominant in
supragingival calculus and calculuscalculus-associated
plaque.

The involvement of bacteria in calculus formation
Some bacteria seem to be associated with the
absence of calculus.


High level of Aggregatibacter
actinomycetemcomitans (Aa)
Aa) and lower level of
black--pigmented anaerobic rods
black

Microorganisms of various morphologies are found in
the plaque adjacent to subgingival calculus.
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The involvement of bacteria in calculus formation
Protein and amino acid metabolisms of
bacteria
Bacteria destroy colloidal proteins.
Initial deposition of apatite in bacteria is
associated with membrane or acidic
membrane--associated components
membrane
(phospholipids).

The involvement of bacteria in calculus formation
Initial deposition of apatite in calcifying bacteria is associated
with membrane or acidic membranemembrane-associated components.
Acidic phospholipids;
 phosphatidylserine & phosphatidylinositol
 net -ve charge at physiological pH
 amphipathic with a hydrophobic tail and a hydrophilic head
 Function: bind calcium by the -ve charged groups

Dental calculus & Disease
Before treatment

After treatment

THE END
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