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Abstract

Saliva plays a vital role in the integrity of oral health. Saliva has great potential as a diagnostic fluid and offers
advantage over serum and other biological fluids by an economic and noninvasive collection method for
monitoring of systemic health and disease progression.

The term “Salivaomics” reflects the rapid development ofknowledge about saliva’s various constituentslike
Proteome, transcriptome, miRNA,metabolome and microbiome etc.These components in saliva can act as
biomarkers for diagnosis of various systemic and local diseases by the use of emerging biotechnologies. This
article discusses on importance of saliva as a useful biomarker and also the result of pilot study of salivary
Thiocyanate in tobacco chewers and smokers. We found increase in salivary thiocyanate levels almost in all
other groups (8/23 Cases) as compare to non smokers and non chewers group (3/15).This concludes that
salivary components can act as a early markers in diagnosis of oral lesions.
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I.  Introduction

Saliva is a mixtureof the secretions of the major and minor salivary glands.Saliva is approximately
99% water and 1% protein andsalts. It is a complex fluid containinghormones, proteins, enzymes,
antibodies,antimicrobial constituents, exfoliated cells, inflammatory markers, microorganism and cytokines as
part of normal flora.(1, 2)

Saliva can be easily collected and stored by noninvasive method, greater sensitivity, as compare to
serum and ideal for early detection of disease as it contains specific soluble biological markers.(1, 2, 3)

Saliva has been considered as a diagnostic tool for enormous conditions. As Saliva remains directly in
contact with the premalignant lesions and oral carcinomas, which makes easy detection of DNA, RNA and
proteins released by these lesions. It is also useful in the early diagnosis, prognostics, and post-treatment
monitoring of various diseases. (3,4)

Advantages of saliva as a diagnostic tool (5)

-Non-invasive

-Easy to store & transport

-Cost-effective

-Samples of saliva can be collected multiple times

-Useful in challenging situations where blood sampling could be difficult to perform.

Saliva collection methods

There are various methods to collect the whole saliva such as draining, spitting, and absorbent methods.
Shannon (2008) concluded that it is ideal to collect saliva, while the subject is sitting upright with the head
slightly tilted forward and the eyes open.

Draining method /spitting method: The patient is asked to accumulate saliva in the mouth and then
expectorate into a pre-weighed test tube.

Absorbent method: Gauze is placed in the patient mouth for a predetermined amount of time and this
gauze is preweighed, following which the gauze is weighed again, and the volume of saliva is determined. (4,5)
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Characteristics of an ideal biomarker (4,5)
-Should be Easy and inexpensive to measure in body fluids.
- Should predict the recurrence of the disease, before they are clinically detection.

Normal Composition and properties of Human Saliva (6,7)

(Fig: 1)
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SALIVA AS A BIOMARKER

1. Salivary diagnostics in oral diseases (2,7,8,9)

Saliva is a watery product of salivary glands that maintains healthy oral mucosa by lubricating,
protecting, moistening, ease of swallowing and also limiting the growth of pathogenic bacteria. Saliva also
provides a number of enzymes that initiate food digestion, there by starting carbohydrate and fat metabolism

Many of the salivary or Gingival cervicular fluid (GCF) derived molecules are used as diagnostic
biomarkers for oral diseases including oral cancer, and conditions caused by fungi ,viruses such as HPV, EBV,
Cytomegalovirus [CMV]) andbacteria.

Table 1 — Salivary Biomarkers (1,2)

Sr.No Biomarker Clinical application
1 Streptococcus mutans and lactobacilli count, Dental caries and periodontal
aspartate aminotransferase, alkaline phosphatase, diseases
uric acid, albumin, , CA VI, IL-1Ra, PLS-2,
2 Lactoferrin, beta-2 microglobulin, lysozyme C, Autoimmune diseases
cystatin C, Albumin serum, actin, alpha-actin-1, * Sjogren’s syndrome

Ig gamma-1 chain C region, B2-microglobulin,
1g receptor polymeric salivary amylase, carbonic
anhydrase, polymeric Ig receptor,
prolactin-inducible protein, cystatin SN

2 .Salivary proteases as biomarkers for premalignant and malignant oral lesions.

Oral squamous cell carcinoma (OSCC) accounts for more than 90 percent of oral cancers worldwide.
Its five-year survival rate is below 50 percent .Its survival rates increase significantly when it is detected and
treated early. Unfortunately, clinicians lack tests which easily and reliably distinguish pre-malignant oral lesions
from those already transitioned to malignancy.

Salivary biomarkers can be useful for the diagnosis, monitoring, and prognosis of various oral diseases
such as oral leukoplakia, Oral Submucous Fibrosis, oral lichen planus, Sjégren’s syndrome, Pemphigus, and
Pemphigoid also to assess their malignant transformation potential.(1,2,5)
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Table 2-Biomarker of Oral Leukoplakia (1.2,5)

Sr.No Biomarker Clinical application
1 TNF- a To detect malignant transformation
TGFpB of leukoplakia into OSCC
2 L6 Prognosis
1L8

Table 3-Biomarkers for Oral Submucous Fibrosis (1.2,5)

Sr.No Biomarker Clinical application
1 IgA To detect OSMF transforming to
oral carcinoma.
2 19G Diagnosis

Table 4-Biomarkers for Oral lichen planus (1.,5)

Sr.No Biomarker Clinical application
1 Cortisol Diagnosis
2 Nitric Oxide, IL6 Prognosis
3 IL1a Immune modulators
IL1p
IL8

3. Salivary biomarkers for oral cancer detection

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 (OSCC),and salivary analytes such as proteins,mMRNA,
andDNA havebeen used in their diagnosis. (1.2,5)

Table 5-Potential salivary biomarkers for oral cancer detection (1,2,5,10)

Sr.No Biomarker Molecules affected
1 P53 gene codon 63 DNA
2 1L8 mMRNA
3 IL-1 Proteins
IL-6
IL-1B
TNF-a

Thiocyanate ,amylase
Carcinoembryonic antigen (CEA)
cortisol, lactate dehydrogenase, , and salivary adenosine
deaminase, glycoprotein
etc

Reactive nitrogen species — nitric oxide (NO), nitrites (NO2)
Oxidative stress-related molecules
Glutathione S-transferase
8-hydroxy-2-deoxyguanosine

Table 6-Salivary biomarkers in systemic conditions (5,11,12)
Sr.No Biomarker Clinical application
1 Cardiovascular diseases
C-reactive protein
Myeloperoxidase
Tumor necrosis factor o
Matrix metalloproteinase—9
Lysozyme

2 Cortisol Renal condition
Nitrite
Alpha-amylase
Lactoferrin

3 Glucose Diabetes mellitus

4 Cortisol Psychological Stress
Proinflammatory cytokines (IL-6, IL-1b, TNF- o)
Catecholamines (dopamine, norepinephrine, and epinephrine)

5 Measles virus-specific IgM HIV — HIV-1, HIV-2 — antibodies, salivary Infections
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proteins, MUC 5B, and MUC 7 Candidiasis immunoglobulins, , histatins, * Viral infections
mucins * Bacterial infections
* Fungal infections

Advantages of Saliva As A Diagnostic Fluid (4,5,7)

1. Noninvasive diagnostic tool.

2. Painless, less discomfort to patient in the collection process.

4. Relatively cheap method as compared to other tests.

5. Easy for screening of large population.

6. Where blood sampling is a problem e.g. children, anxious, handicap,elderly patients, salivary diagnostic
methods can be used to study this special population

7. Convenient for multisampling.

8. Compared to blood and urine, saliva is also cheaper to store and transport.

Limitations (7)

1. Levels of certain markers in saliva are not always a same as levels of these markers in serum. Hence
reliability is not predicted accurately.

2. Method of collection and degree of stimulation of salivary flow may influenceSalivary composition.

3. Changes in salivary flow rate may affect the concentration of salivary markers.

4. Variability in salivary flow rate is expected between individuals and in the same individual under different
conditions.

5. Some systemic disorders, medications and radiation may affect salivary gland function, quantity and
composition of saliva.

Short report of Pilot Study:

One of the biomarkers is salivary thiocyanate which is found in the saliva.

Thiocyanate (SCN) is a normal constituent of body fluids such as serum, saliva, urine, and tears. Diet
and tobacco are its main sources in the human body. It has a long half life of 10-14 days in normal adults and is
in continuous contact with oral epithelium through saliva. The long biologic half-life of thiocyanate makes it an
ideal substrate to determine habitual smoking behaviour (13,14)

Salivary SCN concentration in normal nonsmokers ranges from 0.5 to 2 mM with an average of 1 mM.
However, heavy smokers may have a salivary concentration range as high as 6 mM.

Hence, Thiocyanate (SCN) is an important biomarker in the saliva to know about the SCN being
liberated in different forms of tobacco consumed by humans. (14,15,16)

Hence pilot study was carried out to Evaluate and Correlate Salivary Thiocyanate Levels in Tobacco
Smokers and Tobacco Chewers.

Il.  Methodology:
Participants were divided in to different groups as follows. (17,18)
*  Group I - Individuals habituated with Tobacco smoking
e Group Il - Individuals habituated with tobacco chewing
e Group Il - Individuals habituated with both Tobacco smoking and Tobacco chewing
e Group IV - Individuals without any habits

Participants were asked to rinse their mouth gently with water, and 2 ml of unstimulated saliva was
collected by spitting method in clean sterile container. Saliva was then transferred into test tubes and used for
thiocyanate analysis.Each sample was analyzed on the same day of collection by spectrophotometric method.
Saliva samples were centrifuged at 3000 rpm for 10 min and clear supernatant solution was collected. Then, the
solutions were measured at 447 nm wavelength using ultraviolet spectrophotometer for estimation of salivary
thiocyanate. (6,7)

Result of Pilot Study:
We found increase in salivary thiocyanate levels almost in all other groups (8/23 Cases) as
compare to non smokers and non chewers group (3/15).
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Table: 7- Result of pilot study on salivary Thiocyanate biomarker.

Study Smokers Tobacco chewers Smokers Control
Parameters Group | Group Il & Tobacco (Non smokers & Non
cases 8 Cases- 10 chewers Chewers)
Group I Group IV
Cases- 5 Cases- 15

Salivary 8
Thiocyanate
3 2 3

I11.  Conclusion

The components of saliva act as amirror of the body’s health, and its widespread use and acceptability
as a diagnostic tool is helping individuals, researchers, health care professionals and community health
programs to better detect and monitor disease and to improve the general health of the public.We also got
positive correlation of salivary thiocyanate marker in tobacco chewers and smokers as compared to non smokers
and non chewers in our pilot study to test the salivary markers efficacy

With the development of novel, sensitive detection technology platforms, and the innovation, will
make saliva diagnostic a reality will be one of the important componenent of diagnosis and treatment plan.
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