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ABSTRACT: The body fluids such as blood and plasma and urine have always been used a s diagnostic tools. However
recognition of saliva as a diagnostic tool came much later in the medical/ dental scenario. Being non-invasive and cost effective
and freely available, saliva can be used for diagnosis of not only oral diseases, but also many systemic diseases. The following
paperreviews the use of saliva for diagnosis of various diseases.
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The most commonly used laboratory diagnostic
procedures involve analysis of cellular and chemical
constituents ofblood/plasma. Other biologic fluids have
also been used for similar biochemical tests, amongst
which saliva offers some distinct advantages[11 • Saliva is
a clinically informative, biologic fluid that contains
multiple biomarkers which makes salivary diagnostics a
dynamic field that is being incorporated as part of
disease diagnosis and clinical monitoring, and for
making important clinical decisions for patient carec21 •
The purpose of this review article is to give an overview
of the basic physiology of saliva and to focus on the use
of saliva for the diagnosis of systemic and oral diseases.
DEFINITION AND COMPOSITION

Whole saliva (mixed saliva) is a mixture of oral fluids
which includes secretions from both the major and minor
salivary glands, in addition to several constituents of
non-salivary origin, such as gingival crevicular fluid
(GCF), expectorated bronchial and nasal secretions,
serum and blood derivatives from oral wounds, bacteria
and bacterial products, viruses and fungi, desquamated
epithelial cells, other cellular components, and food
debrisci.i-si.
Saliva is composed of various inorganic molecules like
water, Na+, K+, Mg2+, Ca2+, Cl-, HC03-, HP042-;
organic compounds like uric acid, bilirubin, creatinine,
glucose, amino acids, lipids, amines; protein and
polypeptides like amylase, PRPs, secretory lgA (s-lgA)
and carbonic anydrase, albumin, transferrin, lgG; and
1 Journal of Scientific Dentistry, 2(2), 2012

various hormones like steroids, non-steroids, peptide
and protein hormones[61•
PRODUCTION AND ITS AUTONOMIC
CONTROL

In humans, three major salivary glands and numerous
minor salivary glands contribute to the salivary
secretion. The major salivary glands include the parotid,
submandibular, and sublingual. The minor salivary
glands include the labial, lingual, palatal, buccal,
glossopalatine, and retromo lar glands. p,sJ
The primary saliva produced by the secretory end pieces
and intercalated ducts is an isotonic fluid, which
undergoes modifications including reabsorption ofNa+
and Cl- ions and secretion ofK+ and HC03- as it passes
through striated and excretory ducts, hence the final
saliva that reaches the oral cavity is hypotonic.
Salivary output and composition depend on the activity
of the autonomic nervous system. The serous part of the
glands is under the control of the sympathetic system, the
stimulation of which produces a low volume ofproteinrich and K+-rich saliva. The mucous part of the glands is
under the control of both parasympathetic and
sympathetic systems. Parasympathetic stimulation
results in a high flow of saliva containing low levels of
organic and inorganic compounds['·7-9l
HOW ARE SERUM CONSTITUENTS ENTERING
SALIVA

Different compounds enter saliva from plasma through
different mechanisms - water, ions and hormones such as
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catecholamines and steroids enter by the mechanism of
ultrafiltration through gap junctions between cells of
secretory units; compounds such as albumin gain entry
by the process of transudation from crevicular fluid or
directly from oral mucosa; and still others by selective
transport through cellular membranes: by passive
diffusion of lipophilic molecules (steroid hormones) or
by active transport through protein channels[91•

b.

can be collected by individuals with limited
training

c.

no special equipment is required for collection

d.

collection is associated with fewer compliance
problems

e.

serves as a cost-effective approach for mass
screening

COLLECTION AND STORAGE

f.

facilitates repeated as well as voluminous
sampling in short time intervals,

g.

dramatically diminishes privacy issues
associated with urine collection

h.

can be used for rapid and unambiguous
detection of microbial biomarkers

i.

is safer for healthcare professionals and

j.

it's easy collection also appeals to clinics that
deal with sexually transmitted diseases,
substance abuse, and family planning

Whole saliva or gland-specific saliva can be collected.
Pure parotid saliva can be collected by placing a metal or
acrylic cup over the Stenson's duct. Saliva from
submandibular glands can be collected by placing the tip
of a collection device at the orifice of the Wharton's duct,
after placing sterile cotton sponges in the floor of the
mouth and over the buccal mucosal areas to occlude the
parotid and sub lingual ducts.
However, usually whole saliva is collected as it is easy to
collect and is more representative of the oral milieu.
Unstimulated whole saliva can be collected by allowing
passive drooling of saliva off the lower lip into a plastic
vial or by expectorating directly into a collector vial.
Stimulated whole saliva can be obtained with
masticatory movements or with the use of citric acid
(gustatory stimulation). It can be collected using
absorbent (cotton rolls) and non-absorbent (paraffin
wax, neutral gum base, rubber bands) methods[1' 91•
The specimens should be stored taking into account the
following considerations:
1.

Specimens can often be stored at room
temperature (when analysis is carried out
immediately or in 30-90 min from collection),
at +4 °C (when analysis is carried out in 3-6 hr
from collection), at -20 °C and better at -80 °C
(when analysis is carried out days to months
after collection).

2.

For storage we can use snap-freezing in liquid
nitrogen, enzyme inhibitors bacterial growth
retarders such as sodium azide (NaN3Y91.

[1,2, 10,11]

Saliva investigation for diagnostic purposes has been
proposed in the following:

Viral infections
1.

A number of disease causing viruses are either
shed into saliva or egress into saliva through
crevicular or serum exudates of the healthy or
diseased periodontium[ 121 •

2.

Correlation between salivary and serum
antibody levels is present in HIV (human
immunodeficiency virus), HCV(hepatitis
C virus), HAY (hepatitis A virus), EBY (Epstein
Barr virus), CMV (Cytomegalo virus) and
rubella virus. Salivary antibodies have also
been reported after immunization against
poliovirus, rotavirus and HAV [91•

Bacterial infections
1.

The two most common plaque related oral
bacterial infections are caries and gingivitis. As
far as caries is concerned, we can establish the
number of streptococcus mutans and
lactobacillus species, the two major caries
associated pathogens.

2.

With regard to periodontal disease, saliva
doesn't seem to play a pivotal role but tests are

SALIVAASADIAGNOSTIC TOOL

As a clinical tool, saliva has much leverage over serum
and there exist compelling reasons for exploring saliva
as a diagnostic tool. They are
a.

collection of saliva is non-invasive,
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available for chair side assessment of
Porphyromonas gingivalis, a pathogen closely
associated with periodontal disease[121•

considered a generalized exocrinopathy. Most
of the studies concerning the diagnostic
application of saliva for CF are relatively old
and saliva is not currently used for diagnosis of
this order[1•6•121•

Cancer

1.

Tumor markers like c-erbB-2, p53 antigen and
CAI 25 can be used for screening and diagnosis
of several malignancies.

2.

Also, the profiling of salivary RNA transcript
with microarray analysis seems to be able to
distinguish several genes exhibiting
significantly different expression levels in
saliva comparing oral squamous cell carcinoma
patients with controls[6'91•

Pharmaceutical and abuse drugs

1.

2.

Coeliac disease is a congenital disorder of the
small intestine that involves malabsorption of
gluten. Gliadin is a major component of gluten.
Measurement of salivary lgA-antigliadin
antibodies has been reported to be a sensitive
and specific method for the screening of coeliac
disease, and for monitoring compliance with
the required gluten-free diet. However,
contradictory results were also reported[tJ.

3.

21-Hydroxylase deficiency is an inherited
disorder of steroidogenesis which leads to
congenital adrenal hyperplasia. Early morning
salivary levels of 17-hydroxyprogesterone (17
OHP) were reported to be an excellent
screening test for the diagnosis of non-classic
21-hydroxylase deficiency, since the salivary
levels accurately reflected serum levels of 17

Various pharmaceutical drugs (e.g., lithium,
digoxine, pheno-barbitol and others) and many
substances which are commonly abused
(alcohol, amphetamines, barbiturates, opiods,
etc) can be monitored using sali va[6'91 •

Hormones
1.

2.

Serum-free hormone levels in the case of
several nonpeptide hormones like cortisol,
testosterone, estriol, estradiol, progesterone,
aldosterone, androstendion,
dihidroandostendion, and insulin can be
calculated from salivary hormone levels[61 •
Also protein polypeptide hormones have been
analysed in the salivac91•

DNAtests

1.

Saliva is increasingly been used as a source of
microbial or human DNA as it serves as a useful
source for biomarker profiling of oral bacteria,
oral, or systemic diseases and for forensic
identification[6'91•

Sialochemistry analysis

1.

Sialochemistry for environmental heavy metals
(cadmium, lead, mercury) may be useful in
monitoring environmental, atmospheric and
occupational pollutantsl91 •

Hereditary diseases

1.

Cystic fibrosis (CF) is a genetically transmitted
disease of children and young adults, which is
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Autoimmune diseases

1.

Sjogren's syndrome - an autoimmune
exocrinopathy of unknown etiology is
characterized by a reduction in lacrimal and
salivary glands secretions along with
keratoconjuctivitis and xerostomia.
Autoantibody, especially of the lgA class, can
be synthesized in salivary glands and can be
detected in the saliva of Sjogren syndrome
patients prior to detection in serum but as no
single salivary constituents can accurately serve
as a diagnostic marker for Sjogren syndrome,
the most important aspect of salivary diagnosis
for this disease is evaluation of the reduced
quantity of saliva[ 11•

VISIONAND CHALLENGES

The saliva matrix is an upcoming area of research with
considerable potential for growth and progress. Saliva
has all the requisite advantages as compared to other
body fluids to meet the soaring need for convenient and
simple point-of-care diagnostic tools in developing
countries like India, where many health risks and
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illnesses remain poorly defined and medical resources
including well-trained professionals are sadly lacking.
Furthermore, with the development of new and highly
sensitive techniques including genomics, proteomics,
transcriptomics and microfluidics are turning salivary
diagnostics into a clinical and commercial reality.
However, before a salivary diagnostic test can replace a
more conventional one, its diagnostic value has to be
determined in terms of sensitivity, specificity,
correlation with established disease diagnostic criteria,
and reproducibility.
Thus the future of this field will depend on further
validation of disease-specific (and stage-specific)
biomarkers and their incorporation into state-of-the-art,
multiplex assays that are versatile, quantitative, reliable,
sensitive, specific, rapid, robust, and cost-effective for
broad implementation in diagnostic programs. Hence we
can say that saliva-based diagnostics is on the cutting
edge of diagnostic technology, and may offer a robust
alternative for clinicians to use in the near future to make
clinical decisions and predict post-treatment outcomes.
It may well turn out that saliva will outperform other
biomedia in the diagnosis of diseasesc2•1•10- 14l.
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