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Introduction

The equilibrium of the oral cavity is maintained by the saliva, 
an exocrine fluid mostly produced by the major salivary glands 
(parotid, submandibular, and sublingual) secreted in the mouth 
through small apertures called salivary ducts.[1] It is sterile 
when it leaves the salivary glands, but ceases to be so as soon 
as it mixes with the crevicular fluid, which remains of food, 
microorganisms, desquamated oral mucous cells, etc.[2]

The major salivary glands are the main contributors of saliva. 
The parotid gland produces a largely serous secretion, while 
the mucins are mainly produced by the submandibular and 
sublingual glands. The minor salivary glands are essentially 
mucous except for von Ebner’s gland which is purely serous 
in nature. On an average around, 500 and 700 ml of saliva 
are produced daily. Saliva secretion is controlled by the 
autonomous nervous system with the volume produced varying 
according to the type and intensity of stimulation. A greater 
volume is produced before, during, and after meals, whereas 
a lower salivary production is observed during sleep.[3]

The wide spectrum of molecules present in saliva provides 
valuable information for clinical diagnostic applications. 
Whole saliva is most frequently used for diagnosis of systemic 
diseases, because it can be easily collected and it contains most 

of the serum constituents.[4] Hence, in this paper, we aim to 
review the components of saliva, its functions in maintaining 
oral health, and the main factors that cause alterations in saliva 
secretion and its role as a potential diagnostic tool.

Components of Saliva

Saliva consists of 99% water, 1% protein, and electrolytic 
salts, including sodium, potassium, calcium, magnesium, 
bicarbonate, and phosphates. Immunoglobulins, proteins, 
enzymes, mucins, and nitrogenous compounds including urea 
and ammonia are also found in saliva. When these compounds 
are mixed, saliva performs a variety of functions.[5]

Functions of Saliva

While the quantity of saliva is important, so is its quality, as each of 
its components performs a series of specific functions (Table 1).[6]
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Role of Saliva in Maintaining Oral Health

Decreased production of saliva is known as hyposalivation or 
hypoptyalism and significantly affects the individual’s quality 
of life as well as his or her oral health. The main symptoms and 
signs associated with hyposalivation are a ‘dry mouth’ feeling or 
xerostomia, difficulty in swallowing, speaking, eating dry foods 
and in wearing dentures, the need to drink water frequently, pain 
and irritation of the mucosa, a burning feeling in the tongue, 
and dysgeusia. The signs most frequently encountered are 
loss of glossiness of the oral mucosa, dryness of the mucosa, 
which become thin and cracked, fissures in the dorsum of the 
tongue, angular cheilitis, thick saliva, increased frequency of 
oral infection, especially by Candida spp., presence of caries in 
atypical locations, and increased size of major salivary glands.[7]

Less frequently, salivary secretion can increase. This is 
called hypersalivation, ptyalism, or sialorrhea and it may be 
physiological or pathological. It is diagnosed in patients who 
complain of the need to constantly having to swallow saliva 
or in patients with cerebral palsy or other severe neurological 
disorders.[8]

Both hypo-  and hypersalivation have physiological and 
pathological causes. Decreased salivary flow is caused by 
certain drugs, radiotherapy, and some systemic diseases. 
The pathological causes of hypersalivation include first 
stages of wearing dentures, dental pain, or any irritation or 
inflammatory process in the oral-pharyngeal or digestive 
regions, particularly in the upper tract. Certain neurological 
disorders such as Parkinson’s disease, epilepsy, encephalitis or 
some tumors, exogenous poisoning by lead, bismuth, mercury, 
silver, gold or arsenic and endointoxications such as uremia, 
and certain medicines such as pilocarpin, cholinesterase 
inhibitors, cholinergic agonists, lithium, iodides, mercury 
compounds or L-dopa, and hyperparathyroidism can also lead 
to hypersalivation.[9]

Role of Saliva in Diagnosis

The wide spectrum of molecules present in saliva provides 
valuable information for clinical diagnostic applications. 
Whole saliva is most frequently used for diagnosis of systemic 
diseases, because it can be easily collected and it contains most 
of the serum constituents. Salivary diagnostics can be used for 
the following diseases/conditions.

Autoimmune Diseases

Sjogren’s syndrome: It is a chronic autoimmune disease 
characterized by salivary and lacrimal dysfunction, multiple 
organ abnormalities, and serological changes. Salivary 
secretions from these patients exhibit elevated levels of 
antibodies and cytokines such as IgA, IgG, prostaglandin-E2, 
and interleukin-6. This is accompanied by a reduction in oral 
phosphate levels and xerostomia due to reduced salivary flow, 
which can lead to infections, progressive caries, dysphagia, 
and oral pain.[10]

Cardiovascular Diseases

Acute coronary syndromes refer to a group of clinical 
syndromes which include ST-elevation myocardial infarction, 
non-ST-elevation myocardial infarction, and unstable angina. 
It is characterized by atherosclerotic plaques which rupture 
and cause clinical symptoms ranging from chest pain to 
acute myocardial infarction (AMI). Salivary markers of 
cardiovascular diseases include C-reactive protein), myoglobin 
(MYO), creatinine kinase myocardial band, cardiac troponins, 
and myeloperoxidase, which, when used in combination with 
an ECG, show a positive correlation with myocardial infarct 
patients as compared to healthy controls. The salivary MYO 
levels are significantly higher within 48 h of onset of chest 
pain in AMI patients.[11] Increased levels of salivary lysozyme 

Table 2: Summary of various salivary biomarkers in 
malignancies[22]

Salivary biomarker Site of Cancer
lncRNA Oral squamous cell carcinoma
CCNI, EGFR, FGF19, FRS2, 
and GREB1

Lung cancer

P53 Oral squamous cell carcinoma
AGPAT1, B2M, BASP2, 
IER3, and IL1B

Ovarian cancer

CA15‑3 Breast cancer
c‑erb‑2 Breast cancer
CA 125 Oral, breast, and ovarian cancer
FGF2 Salivary gland tumors
PSA Prostate adenocarcinoma
lactate dehydrogenase Oral squamous cell carcinoma
Salivary adenosine deaminase 
(ADA)

Carcinoma of tongue

PSA: Prostate specific antigen, FGF2: Fibroblast growth factor 2

Table 1: Functions of Saliva

 Function Effect Active 
constituent

Protection Lubrication
Waterproofing
Lavage
Pellicle formation 

Glycoprotein
Water

Buffering Maintains pH unsuitable for 
colonization
Neutralizes acid

Phosphate and 
bicarbonate

Digestion Bolus formation
Neutralizes esophageal 
contents

Water
Phosphate and 
bicarbonate

Taste Solution of molecules
Taste bud growth and 
maturation 

Gustin

Antimicrobial action Barrier
Antibodies

Glycoprotein
Ig A
Lysozyme
Lactoferrin

Tooth integrity Enamel maturation
Repair

Calcium and 
phosphate
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have been shown to be associated with hypertension, an early 
stage of cardiovascular disorders.[12]

Genetic Disorders

Cystic fibrosis a hereditary disease which is considered an 
exocrinopathy characterized by an alteration in electrolyte 
transport in the epithelial cells and the secretion of viscous 
mucus by the glands and epithelia is linked to raised sodium, 
chloride, calcium, phosphate, lipid, and protein contents in 
the submaxillary saliva. An epidermal growth factor with 
low biological activity compared to that of healthy persons 
and raised prostaglandin E2 levels is also found in the saliva 
of these patients.[13]

Ectodermal Dysplasia the most common form of ectodermal 
dysplasia is the X-linked hypohidrotic ectodermal dysplasia 
(HED). Lexner et al. performed a study on whole saliva flow 
and composition in males affected by HED and the female 
carriers. He found that there was reduced whole saliva flow 
and the concentration of inorganic constituents and total protein 
was high. However, the activity and the concentration of the 
alpha-amylase in the saliva were reduced.[14]

Dental Caries and Periodontal Diseases

Saliva also has its use in monitoring the level of oral bacteria 
in it. The increased numbers of Streptococcus mutans and 
lactobacilli in saliva have been associated with increased caries 
prevalence and root caries.[4] Periodontal diseases have been 
associated with increased levels of aspartate aminotransferase 
(AST) and alkaline phosphatase. Salivary AST can be used as a 
marker for monitoring periodontal disease. Lower levels of uric 
acid and albumin in the saliva were associated with periodontitis 
and diabetes. This could be attributed to the oxidative stress 
present in the oral cavity during these conditions.[15]

Diseases of the Adrenal Cortex

The hyperfunction of the gland leads to primary 
hyperaldosteronism, Cushing’s syndrome, and adrenogenital 
syndrome, whereas hypofunction causes Addison’s disease 
and selective hypoaldosteronism. Measurement of elevated 
late-night salivary cortisol usually at 2300–2400 h is a very 
reliable tool to the diagnosis of Cushing’s syndrome.[16]

Drug Level Monitoring

Saliva has gained importance for its use for drug monitoring 
and detection of illicit drugs. Saliva is used to detect the 
presence of nicotine, cannabinoids, cocaine, phencyclidine, 
opioids, barbiturates, diazepines, amphetamines, and ethanol. 
In drug level monitoring, only the unbound fraction of the 
drug in serum diffuses into the saliva and is detectable in the 
saliva. The most important diagnostic application of saliva is 
in the evaluation of illicit drug use. The drug appears in the 
saliva during the same duration as the serum, and thus, its mere 
presence is satisfactory for forensic purposes.[17]

Infections

Diagnosis of bacterial and viral pathogens in the saliva is 
based on combination assay that measures both antibody and 
antigen or antibody and nucleic acid. Bacterial Infections – 
Mycobacterium tuberculosis can be detected in saliva by PCR 
during the acute phase of the disease when the bacterial load 
is high.[4] Helicobacter pylori is found in patients with chronic 
gastritis and gastric ulcers. It binds to salivary mucins MUC-
5B and MUC 7 secreted by the mucous and serous acinar cells 
of the seromucous salivary glands, respectively. Higher levels 
of salivary MUC-5B and MUC7 could be used as an indicator 
for infection with H. pylori.[18]

Viral Infections – Both viruses and bacteria can be identified by 
a single target. The oral sample which is obtained by swabbing 
the buccal mucosa and tongue contains a mixture of sIgA, IgG, 
IgM, and a rich source of antibodies.[4] Salivary IgM can be 
used for the detection of measles.[19]

The diagnosis of HIV (human immunodeficiency virus) which 
causes AIDS is done with Western blot test. The sample is 
obtained via blood or saliva. p24 antigens and antibodies 
can be detected against both HIV-1 and HIV-2. Apart from 
this, salivary proteins can be detected which play a role in 
immunosurveillance.[20]

Renal Diseases

The various salivary markers associated with end stage renal 
disease include nitrite, pH, sodium, chloride, uric acid, cortisol, 
alpha-amylase, and lactoferrin. Salivary phosphate has been 
widely used as a clinical biomarker for hyperphosphatemia 
and studies have shown that salivary phosphate may serve as 
a superior marker than serum phosphate levels for diagnosis 
of heart disease and chronic renal failure.[21]

Malignancy

Early detection is the key to good prognosis in almost all types 
of cancer. Saliva has been used as a diagnostic medium for oral 
squamous cell carcinoma, and salivary analytes such as proteins, 
mRNA, and DNA have been used in their diagnosis (Table 2).[22]

Forensics

Salivary analysis has been widely used for forensics as salivary 
samples can be easily obtained from glasses, cigarettes, food 
products, envelopes, and other sources. A wide majority of 
patients secrete blood group antigens into their saliva which 
can be used for the identification of crime suspects and 
for paternity law suits. Identification of DNA in saliva by 
genetic profiling can be helpful in cases of sexual abuse and 
harassment.[23]

Conclusion

Saliva a complex fluid plays a critical role in the oral 
environment. It serves as a promising option for diagnosing 
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certain disorders and monitoring the evolution of certain 
pathologies or the dosage of medicines or drugs. Salivary 
metabolomics is a new advancement in the field of salivary 
diagnostics which analyzes a large array of low molecular 
weight endogenous metabolites present in the saliva for 
the detection of diseases The greatest milestone in salivary 
diagnostics is to identify the disease biomarkers and to transfer 
it from the laboratory to the clinical practice. However, the 
growth of salivary diagnostics has been hindered due to lack 
of sensitive detection methods, lack of correlation between 
the biomolecules in the blood and saliva, and the circadian 
variations in saliva. However, unlike blood and other body 
fluids, salivary diagnostics offers an easy, inexpensive, 
painless, and stress free approach to disease detection.

References
1.	 Amerongen A, Veerman E. Saliva: The defender of the oral cavity. Oral 

Dis 2002;8:12-22.
2.	 Tenovuo JO. Salivary parameters of relevance for assessing caries 

activity in individuals and populations. Community Dent Oral Epidemiol 
1997;25:82-6.

3.	 Nauntofte B, Tenevuo JO, Lagerlöf F. Secretion and composition of 
saliva. In: Fejerskov O, Kidd E, editors. Dental Caries. The Disease 
and its Clinical Management. England: Oxford, Blackwell Munksgard; 
2003. p. 7-29.

4.	 Mittal S, Bansal V, Garg S, Atreja G, Bansal S. The diagnostic role of 
saliva-a review. J Clin Exp Dent 2011;3:e314-20.

5.	 Hofman LF. Human saliva as a diagnostic specimen. J  Nutr 
2001;131:1621S-5.

6.	 Dale AC. Salivary glands. In: Oral Histology Development, Structure 
and Function Tencates. 5th  ed. Singapore: Harcourt Asia PTE LTD 
Publishers; 1998. p. 315-344.

7.	 Sreebny L, Baum B, Edgar W, Epstein J, Fox P, Larmas M. Saliva: Its 
role in health and diseases. Int Dent J 1992;42:291-304.

8.	 Meningaud JP, Pitak-Arnnop P, Chikhani L, Bertrand JC. Drooling of 
saliva: A  review of the etiology and management options. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod 2006;101:48-57.

9.	 Puy CL. The role of saliva in maintaining oral health and as an aid to 

diagnosis. Med Oral Patol Oral Cir Bucal 2006;11:E449-55.
10.	 Dirix P, Nuyts S, Vander Poorten V, Delaere P, Van den Bogaert W. Efficacy 

of the BioXtra dry mouth care system in the treatment of radiotherapy-
induced xerostomia. Support Care Cancer 2007;15:1429-36.

11.	 Miller CS, Foley JD, Bailey AL, Campell CL, Humphries RL, 
Christodoulides N, et al. Current developments in salivary diagnostics. 
Biomark Med 2010;4:171-89.

12.	 Qvarnstrom M, Janket S, Jones JA, Nuutinenn P, Baird AE, Nunn ME, 
et al. Salivary lysozyme and prevalent hypertension. J  Dent Res 
2008;87:480-4.

13.	 Slomiany BL, Aono M, Murty VL, Slomiany A, Levine MJ, Tabaka LA. 
Lipid compositition of submandibular saliva from normal and cystic 
fibrosis individuals. J Dent Res 1982;61:1163-6.

14.	 Lexner MO, Bardow A, Michael Hertz J, Almer L, Nauntofte B, 
Kreiborg  S. Whole saliva in X-linked hypohidrotic ectodermal 
dysplasia. Int J Paediatr Dent 2007;17:155-62.

15.	 Totan A, Greabu M, Totan C, Spinu T. Salivary aspartate aminotransferase, 
alanine aminotransferase and alkaline phosphatase: Possible markers in 
periodontal diseases? Clin Chem Lab Med 2006;44:612-5.

16.	 Raff H. Utility of salivary cortisol measurements in Cushing’s syndrome 
and adrenal insufficiency. J Clin Endocrinol Metab 2009;94:3647-55.

17.	 Drummer OH. Drug testing in oral fluid. Clin Biochem Rev 
2006;27:147-59.

18.	 Silva DG, Stevens RH, Macedo JM, Hirata R, Pinto AC, Alves LM, 
et al. Higher levels of salivary MUC5B and MUC7 in individuals 
with gastric diseases who harbor Helicobacter pylori. Arch Oral Biol 
2009;54:86-90.

19.	 Oliveira SA, Siqueira MM, Brown DW, Camacho LA, Faillace T, 
Cohen BJ. Salivary diagnosis of measles for surveillance: A clinic-based 
study in Niteroi, state of Rio de Janeiro, Brazil. Trans R Soc Trop Med 
Hyg 1998;92:636-8.

20.	 Delaney KP, Branson BM, Uniyal A, Phillips S, Candel D, Owen SM, 
et al. Evaluation of the performance characteristics of 6 rapid HIV 
antibody tests. Clin Infect Dis 2011;52:257-63.

21.	 Savica V, Cal`o L, Santoro D, Monardo P, Granata A, Bellinghieri G. 
Salivary phosphate secretion in chronic kidney disease. J  Ren Nutr 
2008;18:87-90.

22.	 Malathi N, Mythili S, Vasanthi HR. Salivary Diagnostics: A  brief 
review. ISRN Dent 2014;2014:158786.

23.	 Kamodyova N, Durdiakova J, Celec P, Sedlackova T, Repiska G, 
Svizena B, et al. Prevalence and persistence of male DNA identified 
in mixed saliva samples after intense kissing. Forensic Sci Int Genet 
2013;7:124-8.


