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Theme :

Microflora of the oral cavity, its physiologic value, participation in mechanisms of development of caries and diseases of the periodont.

 Mechanisms of development of dental deposits. 

Classification of dental deposits. 

Methods of examination, registration and the estimation of dental deposits.

GENERAL GOAL:  to provide the student with an understanding of

microbial ecology of the oral cavity under normal and pathogenic conditions

SPECIFIC OBJECTIVES: 

1. 
Describe the indigeneous oral microflora. Name 3 characteristics of indigeneous species.

2.
Discuss how compositional changes in the oral microflora occurs.

3.
Describe the survival advantages to indigeneous oral species derived from existing in a biofilm. 

4.
Discuss how an oral biofilm changes from a non-pathogenic to a pathogenic one. Discuss oral diseases as resulting from oral pollution. Give examples of key adverse environmental factors which may lead to pathogenic oral biofilms.

5.
Describe the following adhesion mechanism used by plaque bacteria:

a) use of host-derived polymers.

b) lectin-like mechanisms

6.
Name the main nutrients for supragingival plaque bacteria. Explain what characteristics the metabolism of these confer upon the supragingival ecosystem.

8.
Name the main nutrients for subgingival plaque bacteria. Explain what characteristics the metabolism of these confer upon the subgingival ecosystem.

9.
Describe how oxygen kills certain bacteria.

10.
Describe how bacteria protect against oxygen intermediates.

11.
Describe how the pH of the oral biofilms and the pH of the cytoplasm of oral bacteria is controlled.

********************************************************

By definition, caries risk assessment is to predict future caries development before the clinical onset of the disease.  Risk factors are the life-style and biochemical determinants that contribute to the development and progression of the disease.  Examples of patients who are at risk include those with certain socioeconomic factors (low education level, social deprivation, low income, low self esteem), those with certain factors related to general health (diseases, a physically or mentally compromised individual), and those with epidemiologic factors (living in a high-caries family or having a high past-caries experience).  The key to dental caries risk assessment is to determine the possible risk factors and establish an individual treatment plan for each patient. Methods to Determine Caries Risk

1. Oral Risk Factors new carious lesions?

2. Progression of previous carious lesions?

3. Recurrent caries around restorations?

4. Oral Hygiene; plaque present; calculus present?

5. Bleeding on probing >20%?

6. motivation?

7. Dietary Analysis : carbohydrate intake; including frequency and texture (sucrose/fructose drinks, sticky foods)?

8. Microbial and Salivary Factors; bacterial count?

9. Xerostomia?

10. Physiological conditions?

11. Prescription drugs affecting saliva rate?

12. Salivary stones?

13. Family or Social Risk Factors


14. >5 in-between carbohydrate meals/day ingested?

15. Dental fear: cooperation problem?

16. Parent’s caries history?

17. Medical Risk Factors:chronic diseases?

18. Medically or physically challenged?

****************************************************************************************

Clinical significance

Plaque accumulation causes the gingiva to become irritated and inflamed, and this is referred to as gingivitis. When the gingiva become so irritated that there is a loss of the connective tissue fibers that attach the gums to the teeth and bone that surrounds the tooth, this is known as periodontitis. Because dental plaque is the sole cause of periodontitis, it is referred to as the primary etiology. Plaque that remains in the oral cavity long enough will eventually calcify and become calculus.[citation needed] Calculus is detrimental to gingival health because it serves as a trap for increased plaque formation and retention; thus, calculus, along with everything else that causes a localized build-up of plaque, is referred to as a secondary etiology of periodontitis.

Calculus can form both along the gumline, where it is referred to as supragingival ("above the gum"), and within the narrow sulcus that exists between the teeth and the gingiva, where it is referred to as subgingival ("below the gum"). Calculus formation can result in a number of clinical manifestations, including bad breath, receding gums and chronically inflamed gingiva.

When plaque is supragingival, the bacterial content consists mostly of aerobic bacteria, or those bacteria which utilize and can survive in an environment containing oxygen. Subgingival plaque, however, is composed mainly of anaerobic bacteria, or those bacteria which cannot exist in an environment containing oxygen. Anaerobic bacteria are especially dangerous to the gingiva and the gingival fibers that attach the teeth to the gums, leading to periodontitis. Almost all individuals with periodontitis exhibit considerable subgingival calculus deposits. These anaerobic bacteria have been linked to cardiovascular disease and mothers giving birth to pre-term low weight babies, but there is no conclusive evidence yet that periodontitis is a significant risk factor for either of these two conditions.[1]

Prevention

The best way to prevent the build up of calculus is through twice daily toothbrushing and flossing and regular cleaning visits based on a schedule recommended by the dental health care provider. Calculus accumulates more easily in some individuals, requiring more frequent brushing and dental visits. There are also some external factors that facilitate the accumulation of calculus, including smoking and diabetes. Toothpaste with an additive ingredient of zinc citrate will also aid in preventing tartar build-up and control it.

Sub-gingival calculus formation and chemical dissolution

Sub-gingival calculus (tartar) is comprised almost entirely of two components: Fossilized anaerobic bacteria whose biologic composition has been replaced by calcium phosphate salts, and otherwise free floating calcium phosphate salts that have joined the fossilized bacteria in calculus formations. The initial attachment mechanism and the development of mature calculus formations are based on electrical charge. Unlike calcium phosphate, the primary component of teeth, calcium phosphate salts exist as electrically unstable ions.

The reason fossilized bacteria are initially attracted to one part of the subgingival tooth surface over another is not fully understood; once the first layer is attached, ionized calculus components are naturally attracted to the same places due to electrical charge. The fossilized bacteria pile on top of one another, in a rather haphazard manner. All the while, free-floating ionic components fill in the gaps left by the fossilized bacteria. The resultant hardened structure can be compared to concrete; with the fossilized bacteria playing the role of aggregate, and the smaller calcium phosphate salts being the cement. The once purely electrical association of fossilized bacteria then becomes mechanical, with the introduction of free-floating calcium phosphate salts. The “hardened” calculus formations are at the heart of periodontal disease and treatment.

Dissolution

Because the fundamental bond of sub-gingival calculus is a weak electrical association, it is entirely possible to deconstruct calculus using a chelating procedure. Such a process would have to be repetitive in nature, perhaps daily, to introduce ions of the opposite charge to the calculus structures in order to chelate existing components; and to prevent new components from attaching to the existing calculus formations.

Sodium fluoride has the opposite charge needed to chelate calculus formations. Considered mainly as the primary re-calcification component of anti-caries dentifrices, sodium fluoride in micro-doses can provide the needed ions for anti-calculus treatments.

Periodontitis microflora

· At early stages of periodontitis the bacterial flora of periodontal pocket is represented by gram-positive cocci (Streptococcus) and gram-negative microorganisms, thread-like forms and facultative anaerobic rods. 

At the later stages of periodontitis the following prevails: gram-negative flora (Bacteroides, Fusobacteria), spirochetes and such specific microorganisms as 

·  Actinomyces,             Hemopholus, 

· Eikenella,        Actinobacillus actinomycetomitans. 

· Perhpyromonas gingivalis,      Prevotella, Fusobacterium nucleatum,     

·  Peptostreptococcus micros, 

· Selemonas species, 

· Wolinella  recta, Treponema species 

Non-specific protection factors

They single out mechanical and biological nocifensors. 

· Mechanical nocifensor provides microorganisms washing-off by saliva, clearing of oral mucosa during food intake and adhesion of microorganisms on the epithelium.

· Biological nocifensor is caused by action of some bioactive substances inside oral cavity.

Lysozyme is an anionic [cationic] protein acting as mucolytic ferment. Protection is provided by lytic action on the shells of many microorganisms’ species (mostly gram-positive), stimulation of leukocytes phagocytosis and participation in regenerative processes.

Oral-cavity nocifensors are represented by the two following groups:

· Non-specific protection factors influence all the species of (foreign) microorganisms 

· Specific protection factors influence only specific species of microorganisms 

Mucous tunics (including oral mucosa) are considered to have their own immune systems and not depend on general immunity (immune complexes circulating in blood)

Non-specific protection factors    

· Biological 

· B e t a – l y s i n s are bactericidal factors influencing mainly anaerobes and spore-forming aerobes. 

C o m p l e m e n t is a system of serum proteins. It intensifies phagocytosis and takes part in opsonization of bacteria and viruses. 

P h a g o c y t o s i s takes place due to the action of leukocytes (neutrophilic granulocytes and macrophages) got into oral cavity through epitheliums of gingival pockets. They capture microbes and digest them by means of  lysosomal ferments such as proteases, nucleases, etc. 

Specific protection factors    

· Specific immunity is an ability of microorganism to respond to antigens which got inside it. 

Immunoglobulins present the main factor of specific antimicrobial protection. 

 They distinguish 6 following classes of immunoglobulins: IgА, IgG , IgМ, IgЕ, IgД,  IgU.

    But only three of them are represented in oral cavity: IgА, IgG , IgМ   
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