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ARTICLE INFO  ABSTRACT 
 
 

Oral cancer is among the most common cancers worldwide. More than 90% of oral 
cancers are oral squamous cell carcinoma (OSCC). Diagnosis of such malignant oral  
tumor are often  at  late state with poor prognosis and the  survival rate is generally very  
low; So considering this fact, early detection  of oral cancer  is  urgently needed.  Many 
recent studies have been conducted to the search for early salivary biomarkers of oral 
cancers. Investigation of Salivary biomarkers are simple, non-invasive and inexpensive 
test.  Altered and abnormal DNA, RNA, and protein molecules released by malignant 
cells can be easily obtained from saliva. The use of saliva as a diagnostic marker may 
avoid unnecessary painful and expensive investigations. Salivary biomarkers  could be 
useful tool for  early detection of oral cancer.  
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INTRODUCTION 
 

Saliva is an easily accessible biofluid with immense diagnostic 
potential in oral cancer. The identification of potential saliva 
signatures for early, noninvasive detection of oral squamous 
cell carcinoma (OSCC) lead to early detection, better outcome, 
and survival.1  Most cases are detected at advanced stages, 
resulting in poor prognosis. Therefore, improved detection of 
early oral health disorders is indispensable.2 Oral cancer is one 
of the major global public health problems and is the sixth 
most common human malignancy with a five year mortality3. 
Early Detection of potentially malignant diseases can 
significantly affect patient discomfort, prognosis, therapeutic 
intervention, survival rates, and recurrence4.  The invasive 
procedures such as Biopsies and repeated blood Diagnosis are 
invasive and painful. The discovery of saliva-based microbial, 
immunologic, and molecular biomarkers provides unique 
opportunities to avoid these measures Salivary diagnostics is 
emerging as an important tool for human cancer detection. 
Saliva has been long proposed and used as a diagnostic 
medium5. It is easily accessible and its collection is non-
invasive, not time-consuming, inexpensive, requires minimal 
training and can be used for the mass screening of large 
population samples6.  Here we discuss saliva as a biomarker in 
early detection of oral cancer.  

 
 
Definition: Lehto and Pontén have defined tumor markers as 
“specific, novel, or structurally altered cellular 
macromolecules or temporarily, spatially, or quantitatively 
altered normal molecules that are associated with malignant 
(and in some cases benign) neoplastic cells.”7 
 
The Diagnostic Salivary Tumor Markers In Oral Cancer: 
Neoplastic process produces several abnormal cellular 
products which can be detected in various body fluids and on 
the surface of cancer cells either by biochemical methods or by 
immunohistochemistry; such products that are detected and 
measured are known as “tumor markers”8. Molecular 
diagnostics feeds into a wide range of disciplines including 
drug development, personalized medicine 
(pharmacogenomics) and plays a major role in discovery of 
biomarkers for the diagnosis of oral cancers9. The salivary 
tumor markers in oral cancer include genomic markers, 
transcriptome markers, protein markers and microbiota 
Biomarkers exist in a variety of different forms, including 
antibodies, microbes, DNA, RNA, lipids, metabolites, and 
proteins. More than 90% in weight of the about 3,000 protein 
components detected in saliva  are derived from the secretion 
of three couples of "major" glands, proline-rich proteins 
(PRP), α-amylases, mucins, salivary ("S-type") cystatins, 
histatins and statherin. All these components and derivatives 
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account for about 200 proteins/ peptides10. All the other 
components detected in saliva represent the remaining 10% in 
weight. Some of these, i.e. lipocalin, are secreted by minor 
salivary. Others, such as α-defensins and b-thymosins, derive 
mainly from gingival crevicular fluid11 
 
Advantages of  Uses of Saliva As A Biomarker: Saliva is a 
most  attractive body fluid for diagnosis of disease for many 
reasons: The collection of saliva is usually economical, safe, 
easy and can be performed without the help of healthcare 
workers12, There are various advantages of  use of salivary 
biomarkers. Saliva contains a wide range of compounds, which  
is easily accessible ,. low cost and available. It is a noninvasive 
method for early  detection of oral cancer and represents a very 
helpful source of diagnostic and prognostic biomarker 
detection. In  comparison  to blood samples, saliva samples are 
easy to store, as saliva does not clot13.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Salivary Tumor Markers: These markers consisting of 
DNA and RNA for the detection of oral cancer from saliva, 
which shows genetic alterations. DNA shows tumor-specific 
characteristics such as somatic mutations in tumor suppressor 
genes and p53, microsatellite alteration, abnormal promoter 
methylation, mitochondrial DNA mutations. The most 
abundant proteins are α-amylase, albumin, cystatins, hystatins, 
secretory-IgA, lactoferrin, mucins, lysozymes, proline rich 
proteins, statherin and transferrin--which together account for 
more than 98% of the total salivary protein14. Inflammatory 
cytokines have also been investigated as potential biomarkers 
of oral cancer. Many studies proved that IL8 and IL1β were 
significantly more expressed in saliva of OSCC patients than 
in healthy controls. Overexpression of IL8 can induce tumor 
cell prolliferation, angiogenesis and allows cells to migrate. 
Elevated level salivary of IL8 is observed in oral cancer 
patients. Similarly IL6 is also associated with angiogenesis and 

plays role in metastasis and recurrence of oral cancer15.  
Defensins are peptides which possess antimicrobial and 
cytotoxic properties, shows Elevated levels of salivary 
defensin-1and have proved indication for the detection of 
OSCC. Salivary CEA tumor marker, which is a glycoprotien 
occurring during fetal development shows higher expression in 
OSCC patients. CEA level of saliva could be as a prognostic  
factor for oral cancer16. In normal cell biology p53 acts as a 
regulator of DNA synthesis. P53 gene is located on 
chromosome 17p .When genomic DNA is damaged p53 is 
produced to block the cell division at the Gl-S boundary and 
stimulate DNA repair. P53 also activates pathways leading to 
apoptosis. The mutation of p53 in the DNA shows 
predictability as a  salivary  biomarker of the OSCC patients 
and can be  used  for the oral cancer detection. Candida 
albicans, a diploid asexual fungus, is an opportunistic pathogen 
which is the predominant genus among the yeasts of the oral  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cavity. Candida was isolated from 88.6% of patients with oral 
cancer and 45.7% in oral precancerous group. C. albicans was 
the predominant species found in 100% of oral precancerous 
and 71% in oral cancerous patients. Other Candida species 
found were C. tropicalis (9.7%) and C. krusei (19.6%)17, 
Various authors have documented the prevalence 
of Candida in oral cancerous lesions ranging from 68% to 
86%18. Some researchers found significantly elevated levels of 
P. gingivalis, P. melaninogenica, and Streptococcus mitis in 
the saliva of OSCC patients, thereby suggesting the role of 
salivary microbiota as a diagnostic indicator in OSCC19. Head 
and neck squamous cell carcinoma (HNSCC) encompasses a 
heterogeneous group of malignancies that arise in the oral 
cavity, larynx and pharynx There is an increasing incidence of 
oropharyngeal SCC involving the palatine and lingual tonsils, 
commanly in younger males. HPV is often associated 
oropharyngeal cancers (HPV-OSCCs)20. Significant 
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association was reported in OSCC with HPV-16 and to a lesser 
extent with HPV-18. In the salivary samples HPV-16was the 
most detectable virus reported in the literature.   
 

DISCUSSION 
 
This diagnostic modality in the field of molecular biology has 
led to the discovery and potential of salivary biomarkers for 
the detection of oral cancers. Salivary diagnostics has evolved 
into a sophisticated science, and serves as a subset of the larger 
field of molecular diagnostics. Molecular studies serve as the 
basis by which we will eventually be able not only to augment 
clinical assessment and classification of oral lesions but also 
predict malignant potential of oral lesions, thus reducing the 
incidence and increasing the scope for early diagnosis and 
treatment of oral cancers21.  The biomarkers present in blood 
and urine can mostly be detected in a sample of saliva. 
Discovering, validating, and understanding saliva-based 
biomarkers could have a considerable role in establishing oral 
fluids as a credible diagnostic biofluid.22. Biomarkers are the 
molecular signatures and indicators of normal biological, 
pathological process, and pharmacological response to 
treatment hence may provide useful information for detection, 
diagnosis, and prognosis of the disease23,24.  
 
Conclusion 
 
Several biomarkers have emerged, but salivary biomarker 
could  show a  promising results in diagnosis, early detection 
and prognosis of OSCC  However, further research is still 
required for the reliability and validation of salivary 
biomarkers for clinical applications. 
 
Financial support and sponsorship- Nil. 
 
Conflicts of interest-There are no conflicts of interest. 
 
Authors' Contributions- Conception, Writing, review  
support; Dr. Nimmi Singh, Dr. Devika Singh, Dr. Netra 
Prassan. 
 
REFERENCES 

 
Advances in Clinical Chemistry;Chapter Two - Role of 

Salivary Biomarkers in Oral Cancer Detection;Volume 86, 
2018, Pages 23-70 

Alberto Rodriguez et al; usfulness of salivary biomarkes in 
oral precancer and cancer; International dental and 
medical journal  of advance research (2018) 4,1-6.  

Anastasios K. Markopoulos; Salivary Markers for Oral Cancer 
Detection; Open Dent J. 2010; 4: 172–178. 

David Elashoff Prevalidation of Salivary Biomarkers for Oral 
Cancer Detection AACR, DOI: 10.1158/1055-9965.EPI-
11-1093 Published April 2012. 

Davies AN, Brailsford SR, Beighton D. Oral candidosis in 
patients with advanced cancer. Oral Oncol. 2006;42:698–
702. [PubMed] [Google Schola 

Dr. Paul L.A.M. Corstjens,Detecting viruses by using salivary 
diagnosticsJ Am Dent Assoc. 2012 Oct; 143(10 0): 12S–
18S. 

 
 
 
 

Frederico Omar; Salivary Biomarkers for Detection of Oral 
Squamous Cell Carcinoma in a Taiwanese Population 
Biology of Human Tumors l Clin Cancer Res; 22(13); 
3340–7. ©2016 AACR. 

Goncalves Lda R, Soares MR, Nogueira FC, et al. 
Comparative proteomic analysis of whole saliva from 
chronic periodontitis patients. J 
Proteomics. 2010;73(7):1334–1341. [PubMed] [Google 
Schola 

Helmerhorst EJ, Oppenheim FG. Saliva: a dynamic proteome. 
J Dent Res. 2007;86:680–693. [PubMed] [Google 
Scholar] 

Janice M Salivary Biomarkers: Toward Future Clinical and 
Diagnostic Utilities;Clin Microbiol Rev. 2013 Oct; 26(4): 
781–791.  

Kaufman E, Lamster I. The diagnostic applications of saliva: a 
review. Crit Rev Oral Biol Med. 2002;13:197–
212. [PubMed] [Google Scholar] 

M. Castagnola,Salivary biomarkers and proteomics: future 
diagnostic and clinical utilities. Acta Otorhinolaryngol 
Ital. 2017 Apr; 37(2): 94–101.  

Marta Cristaldi, Salivary Biomarkers for Oral Squamous Cell 
Carcinoma Diagnosis and Follow-Up: Current Status and 
Perspectives. Front Physiol. 2019; 10: 1476. 

Rahul Bansal,Candidal Species Identification in Malignant and 
Potentially Malignant Oral Lesions with Antifungal 
Resistance Patterns;Contemp Clin Dent. 2018 Sep; 
9(Suppl 2): S309–S313 

Ramnarayan Belur Krishna  Prasad,An insight into salivary 
markers in oral cancer Dent Res J (Isfahan). 2013 May-
Jun; 10(3): 287–295.  

Schwartz JL. Biomarkers and molecular epidemiology and 
chemoprevention of oral carcinogenesis. Crit Rev Oral 
Biol Med. 2000; 11:92–122. [PubMed] [Google Scholar] 

Shikha SaxenaA Review of Salivary Biomarker: A Tool for 
Early Oral Cancer Diagnosis; Adv Biomed Res. 2017; 6: 
90. 

Siqueira WL, Salih E, Wan DL, et al. Proteome of human 
minor salivary gland secretion. J Dent Res. 2008;87:445–
450. [PMC free article] [PubMed] [Google Scholar] 

Sunit Kumar Jurel Genes and oral cancer Indian J Hum Genet. 
2014 Jan-Mar; 20(1): 4–9 

Tsai PL et al , Neutrophil - lymphocyte ratio and CEA level as 
prognostic and predictive factors in colorectal cancer; A 
systematic review and meta-analysis. J cancer Res. Ther 
2016:12:582-9. 

Wei-Hsiang Lee.Bacterial alterations in salivary microbiota 
and their association in oral cancer; Scientific Reports 
volume 7, Article number: 16540 (2017) 

Wong D. Salivary diagnostics. Ames, Iowa: Wiley-Blackwell; 
2008. [Google Scholar] 

Yi-Shing Lisa Cheng A review of research on salivary 
biomarkers for oral cancer detection, Clin Transl Med. 
2014; 3: 3.  

Yuxuan Wang,Detection of somatic mutations and HPV in the 
saliva and plasma of patients with head and neck 
squamous cell carcinomas; Sci Transl Med. 2015 Jun 24; 
7(293): 293ra104.  

 
 

 
 
 

******* 

36589                                       International Journal of Development Research, Vol. 10, Issue, 06, pp, 36587-36589, June, 2020 
 


