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 Lec 7                     Saliva and Dental Caries     Dr. Azhar AL-Kamal  

      The fact that the teeth are in constant contact with and bathed in 

saliva would suggest that this environmental agent could profoundly 

influence the state of the oral health of a person, including the carious 

process. 

       Saliva in daily use is synonymous with spittle, whole saliva, mixed 

saliva and oral fluid. Oral fluid is made of secretions of salivary glands 

(major & minor), gingival exudates, food debris, desquamated epithelial 

cells and microorganisms.  

Salivary constituents: - 

    It is mainly composed of water 99.4% - 99.5% in addition to the: -  

1- Inorganic constituents: - 

 Positive ions ex- Ca, H, Mg, k. 

           Negative ions ex- Co2, C, CL, F, Phosphate & Thiocyanate.  

2- Organic constituents: - CH & Glucose. 

3- Lipids: - Cholesterol, Lecithin. 

4- Nitrogen – Non protein: - Ammonia, Nitrites, Urea & Amino acids 

5- Nitrogen – Protein: - Globulin, Mucin. 

6- Miscellaneous: - Peroxide, enzymes (Oxidases, Proteases, Amyase 

& Maltase).  

Function of saliva: -  

1- Physiological function (lubrication, digestion, oral clearance, 

speech & taste). 

2- Buffer capacity. 

3- Maintenance of health of oral tissues. 

4- Antimicrobial prosperities. 

5- Reservoir for ions facilitating remineralization of teeth. 

Factors affecting salivary constituents: - 

1- Saliva flow rate: - the type and conc of organic and inorganic 

constituents of saliva differ between stimulated and un stimulated 

saliva. Ex: - level of bicarbonate increases from 1 mmol / L in un 



stimulated saliva to 60 mmol / L in stimulated. Levels of Ca, Na & 

CL will increase also. 

2- Natural of stimulation: - salivary gland innervated by 

parasympathetic and sympathetic. Parasympathetic stimulation 

increase in water and electrolyte levels, while sympathetic stimuli 

increase mucous secretion. We have three types of stimulation 

chemical, mechanical & psychological. Each may effect 

composition of saliva ex: - taste of salt stimulates protein secretion. 

3- Duration of stimulations: - increase time of stimuli cause an 

increase in bicarbonate & protein but decrease chloride. 

4- Age: - with age there is an increase in Ca & phosphate conc. 

5- Others: - as medication, diseases & exercises. 

Salivary flow rate: - 

    In healthy adult about (0.5 – 1 ml) of saliva is present at any time in the 

mouth. A total volume of (1 – 1.5 L) of saliva is secreted daily. The 

normal salivary flow rate for un stimulated (resting) saliva is (0.3 ml / 

min), while for stimulated saliva is (2 ml / min). However there is a wide 

individual variation. 

Factors affecting salivary flow rate: - 

1- Nature of stimulation: - ex mechanical stimulations cause more 

watery saliva. 

2- Gland size: - salivary flow rate is more in males than female due to 

larger gland size, 

3- Age: - salivary flow decrease with aging process. 

4- Drugs: - anti depressants & analgesics reduce flow rate.  

5- Radiation: - decrease salivary flow following head & neck 

radiation. 

6- Others: - body posture (flow is greater while standing than when 

sitting; and the flow is greater when sitting than when recumbent), 

time of the day (light deprivation, such as blindfolded, decreases 

flow) & seasons (flow being lower in warm weather & higher in 

cold). 

7- Smoking: - increase flow rate. 

8- Fear: - flow of saliva can be greatly depressed by fear. 

 



Saliva and dental caries: 

        There are many reasons explain the increase in incidence and 

severity of dental caries associated with the reduction of saliva: 

1- Reduction in the quantity of saliva; thus its protective constituents 

in addition to the reduction the in important physiological function 

that is the oral clearance. Salivary constituents involve Calcium & 

Phosphate the important elements in remineralization of teeth. In 

addition to elements as fluoride. Zinc, Strontium which may be 

present in saliva and aid in remineralization of outer enamel 

surfaces. An important function of saliva is to dilute substances 

introduce in the oral cavity. This is through salivary oral clearance. 

Saliva enhances the eliminations of food debris, CH, & acid 

produced by cariogenic bacteria. 

2- Reduction in buffer system; the salivary buffer system in the saliva 

composed of bicarbonate / carbonic acid & phosphate. In addition 

to urea & protein. Buffer means a solution that tends to maintain 

constant pH. Acid produce by bacteria plaque leads to fall in the 

PH to even less than 5.5. This pH is known as the critical pH of 

saliva (at which there will be dissolution of enamel surface). By 

buffer action of saliva the Ph increases to normal which is around 7 

PH. 

3- Alteration in amount and bacteriological composition; the 

reduction in saliva leads to the reduction in the oral immune 

system. The reduction in the buffer capacity leads to acidic 

medium in the mouth favoring the growth of bacteria especially 

cariogenic bacteria as mutans streptococci.  

    The reduction in the salivary flow rate is known as hypo salivation in 

sever cases it is known as Xerostomia. This may lead to increase severity 

of dental caries and even some times rampant caries.   

Management: 

1- Oral hygiene measures and dietary restrictions. 

2- Avoid drugs lead to Xerostomia. 

3- Use fluoridated products 

4- Use of artificial saliva. 



         Artificial saliva is not a perfect substitute for natural saliva (which 

is very complex physically and chemically), it does—when used 

regularly—help moisten the oral tissues, relieving the discomfort caused 

by dry mouth. Speaking, chewing and swallowing are made easier when 

the mouth is moist. Artificial saliva normally contain a mixture of 

buffering agents, cellulose derivatives (to increase stickiness and 

moistening ability) and flavoring agents (such as sorbitol). However, they 

do not contain the digestive and antibacterial enzymes and other proteins 

or minerals present in real saliva. Saliva substitutes are quickly 

swallowed and, therefore, the moistening and lubricating action has 

limited duration and repeat applications may be needed. Although, saliva 

substitutes will not cure dry mouth, they can provide temporary relief of 

some symptoms. Products are available in an aerosol or a liquid that is 

squirted into the mouth. 

 

 

 

 Oral Immune System 

       Immunity is the sum of all naturally occurring defense mechanisms 

that protect humans from infectious and other disease.  

There are two types of resistance mechanisms:-  

1- Non-specific (innate). 

2- Specific (acquired). 

The soft and hard tissues of the oral cavity are under protection by both 

non-specific and specific immune factors. The function of these 

protective factors is to: - 

1- Limit the microbial colonization of the oral surfaces. 



2- Prevent the penetration of noxious substances through the surfaces 

and ensuing damage to the underlining tissues. 

Non-specific immune factors 

       These are factors present in saliva that include lysozme, the 

lactoperoxidase system, lactoferrin, high molecular weight 

glycoprotein and other salivary components that may acts as bacterial 

agglutinins. Unlike antibodies, these non specific factors lack any 

aspect of immunological memory and are not subject to specific 

stimulation.  

1- Lysozyme  

           It is present in newborn babies at level equal to those of adults 

and may exert antimicrobial function already before tooth emergence. 

It has the ability to hydrolyze the specific bonds in exposed bacterial 

cell walls causing cell lysis and death. Lysozyme has been proposed 

as a lytic factor for bacteria to which immunologbuline have bound. 

Lysozyme and other antibacterial systems in saliva exclude 

susceptible invading pathogens, which are not adapted to oral 

conditions.  

2- Peroxidas system  

            Peroxidas enzymes catalyze the reaction of bacterial 

metabolic product, hydrogen peroxide (H2O2) with salivary 

thiocyanate (SCN
-
) to produce hypothiocyanite (OSCN

-
). This 

system protects human host protein and cell from hydrogen 

perioxide toxicity, it is highly toxic to bacterial enzymes required 

energy production and the bacterial activity is inhibited. 

3- Lactoferrin 

      It has antibacterial activity. Ferric iron (Fe
-3

) is an essential 

microbial nutrient. Lactoferrin is iron-binding glycoprotein making 

ferric iron unavailable for microbial use. This phenomenon is 

known as nutritional immunity. Lactoferrin in its unbounded states 

has direct bacterial effect on some microorganisms including 

streptococcus mutans.  

4- Mucins 



     They are able to agglutinate bacteria. It inhibits the adhesion of 

bacterial cells to soft tissue surfaces by interacting with adhesions. 

Mucins, also interact with hard tissue surfaces and mediated 

specific bacterial adhesion to the tooth surface. . Some studies 

showed that increase viscosity of saliva may reduce the clearance 

activity of saliva thus increase caries severity. 

5- Statherins  

       The key activity of statherrin is to prevent precipitation of 

calcium phosphate in duct of saliva and oral fluid to maintain 

supersaturating, to prevent the formation of duct stones and 

calcium phosphate crystal growth on tooth surfaces. It aids in 

remineralization of teeth by inhibition of calcium- phosphate 

crystal growth. 

6- Prolin rich protein (PRPS)  

       Like starhrein is needed to inhibit spontaneous precipitation of 

calcium phosphate salts in the salivary glands and their secretion. 

The inhibitory activity of (PRPS) can be explained by their 

adsorption onto hydroxyapatite. They are present in the initially 

formed acquired pellicles.  

7- Histatins  

       This group of small histidin-rich proteins is potent inhibitors of 

candida albicas growth and also has activity against streptococcus 

mutans. It modulates the precipitation of behavior of calcium 

phosphate. 

 

Specific immune factors 

      These factors immunoglobulin may be directed at specific bacterial 

molecules which may be important in biological activity of the target 

organisms. The different Ig classes present in saliva which are: -  IgA, 

IgG, IgM, IgD & IgE. 



 

Immunoglobulin IgA 

        Salivary IgA is produce by plasma cells located in the major salivay 

glands. It’s the predominant salivary immunoglobulin which under 

normal condition is the only immunoglobulin secreted in saliva. In 

individual with gingivitis or peridontitis, the inflammation in periodontal 

tissue will result in the transudation of serum proteins which include IgG, 

IgA, IgM and complement factors. IgA present in saliva differs from 

serum IgA with molecular structure, while serum IgA occurs mainly in 

the monomeric form, IgA in saliva composed of dimeric associated with J 

chain and secrotery component (SC). This complex was known as 

secretary IgA (S-IgA). The ability of secretary IgA to inhibit adherence of 

bacteria to dental enamel appears to be related to its ability to bind to 

surface adhesion of bacteria as well as to neutralize their negative surface 

charge. On the other hand, IgA has been shown to bind to mutans 

streptococci facilitating bacterial aggregation and removal from the oral 

cavity. Secretary IgA molecules are multivalent antibodies, and can 

prevent the adverse effect of bacterial toxins and enzymes.  

 

Immunoglobulin IgG 

       It is the predominate immunoglobulin in the blood, lymph, peritoneal 

fluid and cerebrospinal fluid. It accounts for approximately 75% of the 

total serum immunoglobulin in normal adults and is the most abundant 

antibody produced during secondary humeral immune response in the 

blood. IgG is the only class of immunoglobulin that can cross the 



placenta in humans, and it is responsible for protection of the new born 

during the first months of life. The direct exposure of the tooth surfaces to 

gingival fluid, dental plaque may, in addition to salivary immunoglobulin, 

be exposed to significant amounts of serum immunoglobulin. It is 

therefore, believed that serum IgG has the potential to modulate the oral 

colonization by plaque-forming bacteria, especially during tooth eruption. 

A significant proportion of the immunoglobulin molecules, particularly 

IgG, that become incorporated in dental plaque occur as fragments as a 

result of proteolysis degradation by enzymes excreted by plaque bacteria.   

Effects of IgA & IgG response in relations to protection of the tooth 

surfaces: - 

1- Inhibition of bacterial adherence by  

a- Blockage of bacteria adhesions. 

b- Bacterial aggregation. 

2- Inhibition of bacterial enzymes. 

3- IgA has anti-inflammatory activity in gingival, while IgG has the 

property of induction of inflammatory in gingival tissues and 

opsonization of bacteria thus facilitating bacterial phagocytosis and 

killing. 

Immunization of dental caries 

      Three different approaches have been used to achieve caries 

immunity: -   

1- The classical route of immunization which elicit serum IgG and to 

a lesser extent IgM & IgA. 

2- Various immunization procedures aimed at eliciting S-IgA 

antibody response in saliva. 

3- Passive immunization with orally applied antibody. 

Protection against dental caries by immunization would be 

achieved by immune components from serum by IgA antibodies in 

salivary secretion or by a combined effect of serum and salivary 

components. 

Vaccination 



      Vaccines are immune-biological substance designed to produce 

specific protection against a given disease. It stimulates the production of 

a protective antibody and other immune mechanisms. Vaccines are 

prepared from live organisms, inactive or killed organisms, extracted 

cellular fraction, toxoids or a combination.  

       Different types of antigen can be used as; the whole bacterial cell as 

S mutans, glucosyltransferase enzyme, cell wall protein, dextran-binding 

protein etc. In experimental animals there are different route of 

immunization either by direct stimulation of S-IgA through repeated 

injections of the animal vicinity of each parotid and / or sub mandibular 

gland with an antigen vaccine, or by feeding the animal the antigen 

causes an in direct stimulation of S-IgA. Another method is by 

subcutaneous injection of the animal by selected antigen to stimulate 

serum IM. 

Two particular points have to be considered in relation to caries vaccine:- 

1- For developing a vaccine against any infectious disease, the 

responsible microorganisms must be identified. Lactobacilli were 

used as the immunogen in 1930s while after the reduction of 

streptococcus mutans in 1960, this bacterium become the target of 

all immunization experiment. 

2- The identification of any antigen preparation that combines 

maximal immunogenic activity with minimal undesirable side 

sffects.         

          The most important thing in selecting the vaccine ie antigen is its 

safety, effectiveness and long effect. Serum antibodies (IM) may be an 

effective approach to vaccinations but there is a possibility of cross 

reactions with the heart muscle. S mutans possess an antigen component 

that stimulate the cross react with heart muscle. The stimulation of IgG 

may increase inflammatory reaction thus may increase penetrability for 

the antigen which may jeopardize gingival protection against plaque 

antigen however, the secretary immune response lasts for a short time. 

Vaccination is a cheap method for protection against dental caries. 

 

 



 

        

   

        

 

 


