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ABSTRACT

As a non-invasive and safe source, saliva could be a blood replacement in disease diagnosis and prognosis. Saliva can manifest from minor
infections to malignancies. It is easy for both patients and clinicians to collect saliva. This article describes the latest advances in saliva-related
studies and future benefits in early detection of oral diseases, such as dental caries and periodontal disease, as well as other systemic disorders
including malignancy. Specific guidelines and outcomes regarding the future are expected. Salivary diagnostics should be available, along with
high-sensitivity and various systemic and oral disease specificity tests.
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INTRODUCTION

Saliva is regarded as a safe diagnostic fluid that can substitute blood
tests to monitor a variety of oral and systemic diseases.' Daily saliva
production in a healthy person ranges from 0.5-1.5 L, with a flow rate
of around 0.5 mL / minute. Lubrication and protection of oral tissues,
sensing of taste, buffering capacity and digestion of carbohydrates are
some of the essential functions of saliva.”. Saliva may be collected with
different methods under unstimulated conditions or stimulated
conditions.™ Saliva proteins, mRNA, miRNA and metabolites are
helpful for diagnostic purposes, as both oral and systemic disorders
suggest an increased and reduced rate in saliva. Saliva is generally
referred to as a liquid biopsy tool, because it is a non-invasive
diagnostic method to treat specific systemic conditions.” Saliva is
secreted by the salivary glands into the oral cavity and is extremely
useful for diagnostic applications.’

Dental Caries

Saliva is often used for calculating the number of oral bacteria in
saliva. A higher prevalence of caries and root caries was associated
with the rising amount of Streptococcus mutans and lactobacilli in
saliva.” Low salivary buffering ability is a major risk for dental caries,
and is also an indicator of lower saliva secretion. The research suggests
that salivary measurements in individuals with high dental caries, such
as salivary flow rate, salivary viscosity, salivary pH and salivary
buffering capacity were lower. Therefore, salivary analysis is
prescribed as part of regular care when treating patients with a
significant risk of dental caries. "

Periodontal disease

Elevated levels of aspartate aminotransferase (AST) and alkaline
phosphatase have been associated with periodontal diseases. Salivary
AST could be used as a diagnostic tool for periodontal disease.’
Detection in saliva of certain types of bacteria may reflect their
presence in the dental plaque and in the periodontal pocket. Also,
saliva can be used for periodontal diagnosis, due largely to gingival
crevicular fluid contributions. "

Orofacial Pain

Orofacial pain is a sensory feeling within a particular area of the
anatomy and can be linked to certain common orofacial chronic
entities.” Also saliva can be used as a measure of stress as well as
chronic pain. Many studies have identified substance P, a neuropeptide
connected with inflammation and pain, and also the stress hormone
cortisol, and markers of oxidative stress within salivary secretions can
be identified repeatedly.”"”. Glutamate was mainly expressed in
whole-stimulated saliva and was also found to be increased under
different pain conditions "*. These findings indicate that glutamate in

peripheral tissue may be an effective pain mediator and may therefore
serve as a possible biomarker of pain, among others. In conditions of
psychological stress there is arise in the level of salivary amylase and a
reduction in the levels of secretory IgA."”

Fungal Infections

Salivary diagnostic tests can be used to identify oral fungi. The study of
the salivary fungal count provides useful knowledge in oral
candidiasis cases. In such cases, changes in salivary proteins, such as
immunoglobulins, Hsp70, calprotectin, histatins, mucins, simple
proline rich proteins and peroxidases also have a significant diagnostic
value. "

Viralinfections

In saliva, antibodies against viruses as well as viral components can
also be detected and can help diagnose acute viral infections,
congenital infections and reactivate infections.” The oral mucosal
transudate that is obtained by swabbing the mouth and tongue contains
a combination of sIgA, IgG, IgM and a high content of antibodies "
The measles virus basic IgM was found in saliva in a test carried out by
Oliveira et al.”Salivary IgA levels drop to HIV with patients getting
symptomatic.”’ Hepatitis Saliva has been found to be a beneficial
serum substitute for the diagnosis of viral hepatitis. Diagnosis of acute
hepatitis A (HAV) and hepatitis B(HBV) based on the existence of IgM
antibodies in saliva. DNA of hepatitis B virus discovered in saliva by
polymerase chain reaction. ™

Bacterial Infections

Saliva is used to diagnose infection with Helicobacter Pylori which is
the main pathogen associated in peptic ulcer.” H. Pylori saliva
antibodies can be useful in predicting gastric adenocarcinoma risk
factor.

Sjogren's Syndrome

Sjogren syndrome (SS) is an autoimmune disorder characterized by
reduce salivary and lacrimal gland secretion, and associated endocrine
disorder. An increase in immunoglobulin levels, inflammatory
mediators, albumin, sodium and chloride and a decrease in phosphate
level are indicative of SS."* Serum chemistry can show polyclonal
hypergammaglobulinemia and high rheumatoid factor, anti-SS-B
antibody, antinuclear antibody and anti-SS-A. Also, the saliva of
patients with SS reported increased concentrations of sodium and
chloride, lacoferrin, IgA, IgG, and albumin, and a decreased
concentration of phosphate. Increased salivary concentrations of
inflammatory mediators has also been reported. Also increase levels of
salivary soluble interleukin-2 receptor were also reported in patient
with SS.**
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Cystic fibrosis

Cystic fibrosis (CF), a most common genetic disorder in Caucasians, is
an inherited exocrinopathy with a broad range of clinical and genetic
variants.” Alteration of ion concentration seen in sweat and saliva in
CE.” In CF patients, salivary calcium, magnesium concentration and
lactate dehydrogenase levels were raised when compared with healthy
controls *** Most research suggests high levels of calcium and proteins
in CF patients with submandibular saliva and result in an aggregation
of calcium-proteins that triggered saliva turbidity.”

Diabetes mellitus

Diabetes is a metabolic condition resulting from inadequate insulin
production, insulin action or resistance to insulin, resulting in a
disorder of glucose metabolism. A positive association was found
among a-2-macroglobulin and HbAlc, which suggested that in
patients with type 2 diabetes mellitus, a-2-macroglobulin levels in the
saliva may indicate glycaemic regulation.” There was a positive
correlation between concentrations of both HbAlc and salivary
glucose, and diabetes patients. In patients with diabetes mellitus, this
sugges}ged that the blood glucose concentration can be monitored by
saliva.

Cardiovascular disease

Cardiovascular disease (CVD) is connected to the circulatory system
which involves atherosclerosis, cardiac attack which myocardial
infarction. The levels of a-2-HS-glycoprotein in saliva have reduced in
CVD patients, suggesting that the peptidome may provide a possible
means for early detection of CVD patients.”Acute myocardial
infarction can be detected as salivary cardiac troponin (cTn) levels rise
and/or fall. CTn in the saliva may be used to identify acute myocardial
infarction, but is poorly diagnosed.”

Monitoring of Drugs

Avariety of saliva-based drugs can be easily tracked. Saliva can also be
used to track patient adherence to psychiatric medicines. Also, saliva is
useful in assessing anti-epileptic drugs and anti-cancer medications.
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There are other many drugs that can be found in saliva’

Malignancy

Saliva is being used as a diagnostic tool for oral squamous cell
carcinoma (OSCC), and in its diagnosis salivary analytes such as
proteins, mRNA, and DNA are being used. Long non-coding, aberrant
expressions of RNA (IncRNA) are connected with lung, breast as well
as prostate carcinomas. Tang et al. found, in their study, that saliva
contained a detectable amount of IncRNA that could be potential
OSCC markers." Inactive p53 protein accumulation occurs which in
turn contributes to the development of antibodies directed against this
pS3 protein. In patients diagnosed with oral squamous cell carcinoma
(SCC), the p53 antibodies can also be found in the saliva and can thus
help in early detection and monitoring for this tumor."

Forensic science

Another common use in forensic science is salivary analyses.
Removing saliva, whether directly from either a suspect or from the
victim's injury, can facilitate DNA analysis. The cotton swabs can be
used for gathering a saliva sample. An amylase assay kit can be used to
examine the dried saliva from bite wounds which patient has suffered.”
It is easy to obtain the salivary samples from envelopes, bottles, food
products cigarettes, as well as other sources. A vast number of patients
secrete blood group antigens into their saliva that can be used to
identify perpetrators and prosecute paternity law suits.”

CONCLUSION

Saliva is a biofluid that is potentially rich in diagnostic markers for oral
as well as systemic diseases. Several methodologies have developed in
recent decades for determining the microbial as well as molecular
constituency of saliva. Saliva is generally considered our body's
mirror. It is useful as it is non-invasive, easy collection, readily
accessible and cost-effective in contrast to other diagnostic
approaches.
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