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ABSTRACT The evolving of novel technologies allows researchers to assist the comprehensive research in cancer. Pro-
teomic study of human body fluid (saliva and serum) holds promise as a non-invasive method to identify bio-

markers for human oral cancer. The statistics are fairly shocking with 14 deaths per hour due to oral cancer in India which inhabits 
40% of world smokers. This review provides a brief overview of body fluids proteome and their applications in admiration to oral 
cancer proteomics. In this way we characterize several promising biomarkers for detection of oral cancer. However, IL-8 and MMP-1 
and MMP-3 showed good sensitivity, specificity and both are tested in saliva. Due to its proximity to oral cavity and non-invasive col-
lection procedure, salivary screening can be the finest option as primary screening test for oral cancer.
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Introduction
Proteomics is a foremost approach for comprehensive study 
of the structure and function of all proteins expressed in a bi-
ological system. it is a powerful approach to discover protein 
biomarkers in human diseases and cancer for clinical and diag-
nostic applications (Wilkins et.al., 1995).

Biomarkers are quantifiable biological parameters that can 
serve as indicates for health-related assessments, such as dis-
ease diagnosis (Srinivas et.al., 2001).  a approach for proteomic 
analysis of human tumors is described by (Emmert-Buck et. 
al.,2000)

Oral cancer is a diverse group of cancers arising from different 
parts of the oral cavity that includes cancers of the lip, tongue, 
gingiva, oral mucosa, oropharynx, and hypopharynx (Miller, 
1988). It is reported that frequency of this cancer is 6th in men 
and 14th in women (Sankaranarayan et.al., 1998). The statistics 
are fairly shocking with 14 deaths per hour due to oral cancer 
in India which inhabits 40% of world smokers. (Ferlay et.al., 
2010). In India, the age consistent incidence rate of oral cancer 
is 12.6 per 100,000 populations and a sharp increase in the in-
cidence rate of this cancer have been reported in recent years 
(Misra et.al., 2009).

The high incidence of oral cancer in India has also been linked 
with habits of tobacco chewing and smoking (Patel et.al., 2009). 

Body fluids and oral cancer
Human body fluid such as saliva, plasma, tissue fluid contains 
proteins that can be instructive for disease detection and sur-
veillance of oral health. At the molecular level, the development 
of oral cancer is a multistep process accompanied by genetic 
mutations and expression changes of many genes that lead to 
uncontrolled cellular growth (Lippman et.al. 2005 & Chen et.al., 
2004). Due to this abnormality some of the proteins may be se-
creted and may be found in the body fluid that helps in protein 
biomarker discovery. 

Serum proteome
Serum is a complex body fluid, containing More than 10000 dif-
ferent proteins and many of them are secreted or shed by cells 
during different physiology or pathology processes (Anderson 
et.al. 2002). Low molecular weight human serum proteins, pep-
tides, and other small components have been associated with 
pathological conditions such as cancer (Petricoin et.al., 2002). 
Serum is attractive approach due to testing is simple, safe and 
minimally invasive (Hu et.al. 2006).

Saliva proteome
Human whole saliva has a protein content of about 0.5 to 3 mg/
mL the protein concentration is fairly stable and independent 
from the flow rate (Burgen et.al., 1961). The number of distinct 
salivary proteins is roughly between 100 and 140 (Wilmarth 

et.al., 2004 & Yao et.al., 2003) .  From which roughly 30.40 % 
are produced by the salivary glands, whereas other proteins are 
originate from serum, from mucosal and/or immune cells, or 
from microorganisms (Wilmarth et.al., 2004).

Saliva is easily collected in the clinic in non-invasive relatively 
large, easily stored quantities, making it an optimal bodily fluid 
for clinical diagnostics (Hofman, 2001 & Lawrence, 2002). 

Proteomics 
Various Proteomic techniques such as 2D-liquid chromatogra-
phy/mass spectrometry (2D-LC/MS) and matrix-assisted laser 
desorption ionization-time of flight mass spectrometry (MAL-
DI-TOF/MS) have been used in saliva/serum studies. Based on 
those techniques, potential salivary biomarkers for diseases 
such as Sjögren syndrome (Baldini et.al., 2011), diabetes melli-
tus (Caseiro et.al., 2012) and some different cancers (Xiao et.al., 
2012). 

This article provides a brief overview of body fluids proteome 
and their selection in admiration to oral cancer proteomics. 

Proteomics and Oral Cancer
In evaluation with gene expression profiling of oral cancer, the 
studies on proteomic profiling of oral cancer are limiting. The 
first proteomic examination of oral tongue carcinoma was re-
ported by (Qing-Yu et.al.,2004) Protein expression profiles of 10 
tumors and their matched normal mucosa resection margins 
were analyzed by matrix-assisted laser desorption / ionization-
time of flight mass spectrometry (MALDI-MS). Several tumor 
associated proteins including HSP60, HSP27, alpha-B-crystal-
line, ATP synthase beta, calgranulin B, myosin, tropomyosin 
and galectin 1 were found to be significantly altered in tongue 
carcinoma tissues. Using the same technique, also provided the 
proteomic signatures of buccal squamous cell carcinoma (Chen 
et.al., 2004). These authors observed multiple cellular pathways 
are involved in oral tumorigenesis. 

In this way also 52 salivary proteins were found to be present 
in oral squamous cell carcinoma but are absent in the healthy 
control subjects, whereas 29 proteins were found only in the 
healthy subjects but absent in oral squamous cell carcinoma 
(Shen et.al.,2008).

In other hand discovered five potential protein biomarkers (cal-
granulin B, Mac-2 binding protein, CD-59, catalase, and profilin) 
in saliva. The combination of these applicant biomarkers yield-
ed a sensitivity of 90% and a specificity of 83% in detecting oral 
squamous cell carcinoma (Shen et.al.2010). 

Previous studies of in vitro human cell lines as well as oral can-
cer tumors have demonstrated that concentration of certain 
proinflammatory, proangiogenic cytokines such as tumor ne-
crosis factor alpha (TNF-α), interleukin (IL)-1, IL-6, and IL-8 are 
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increased that they have roles in cell growth, invasion, interrup-
tion of tumor suppression (Rhodus et.al., 2005). 

MMPs (Metalloproteinases) are proteolytic enzymes that cause 
degradation of extracellular matrix (ECM) and basement mem-
branes thus may play a key role in cancer development and al-
lowing for tumor cell migration (Rodrigo et.al., 2005). Several 
MMPs, including MMP-1, the gelatinases MMP-2 and MMP-9, 
and the stromelysins MMP-3 and MMP-10, have been implicated 
in cancer cell invasion and metastasis (Duffy et.al., 1998 & Mar-
cos et.al., 2009). High levels of Salivary concentrations of MMP1 
and MMP3 in OSCC patients (33 stage I/II, 26 stage III/IV) were 
6.2 times (95% CI: 3.32–11.73) and 14.8 times (95% CI: 6.75–
32.56) higher, respectively, than in controls, and displayed an 
increasing trend with higher stage disease (Marni et.al., 2011).

(Ranuncolo et.al.,2002) detected enhanced MMP-9 activity us-
ing euglobulin plasma fraction demonstrating 80% positive 
rates with 10 cases of stage I disease of oral cancer.Interleukin 
(IL)-6 and IL-8.  In two studies (Li et.al., 2004 & St.John  et.al., 
2004) encompassing 32 patients with primary T1 or T2 squa-
mous cell carcinoma of the oral cavity or oropharynx (OSCC), 
IL-8 was detected at higher concentrations in the saliva of pa-
tients with OSCC and IL-6 was detected at higher concentrations 
in the serum of patients with OSCC, indicating that IL-8 in saliva 
and IL-6 in serum hold promise as biomarkers for OSCC. These 
cytokines have also been linked with increased tumor growth 
and metastasis (Zimmermann et al., 2007). Cytokeratin 17 (CK-
17) is over expressed in OSCC compared to normal mucosa 
(Toyoshima  et.al.,2008). Prominent levels of salivary soluble 
CD44 were shown in the majority of OSCC and could distinguish 
cancer from benign disease with high specificity (Franzmann 
et.al., 2007). Three tumor markers, cytokeratin 19 fragment 
Cyfra21- 1, tissue polypeptide antigen, and cancer antigen 125, 
were found significantly elevated in the saliva of OSCC patients 
(Nagler et.al., 2006). the five candidate markers (M2BP, MRP14, 
CD59, catalase, and profilin), collectively, provide a sensitivity 
of 90% and a specificity of 83% for OSCC detection (Shen et.al., 
2008).

CD59 (protectin) is one of the complement restriction factors 
that are over expressed on tumor cells, and they enable tumor 
cells to escape from complement-dependent and antibody-me-
diated killing (Ravindranath et.al., 2007). so that  different over 
expressed proteins are involved in molecular alteration of oral 
cancer. We summarized all these proteins in a Table.

Conclusion
Saliva and serum research field is rapidly evolving and advanc-
ing due to the use of novel approaches including proteomics and 
bioinformatics. We reviewed several promising biomarkers or 
over expressed proteins of body fluids for early detection of oral 
cancer. However, IL-8 and MMP-1, MMP-3 showed good sensi-
tivity, specificity and both are tested in saliva. 

Author 
Reference Year Specimen Marker 
Ranuncolo SM et 
al.(94)
Li Y et al.(10), 
MA John (130)

Li et al.(13)

He et al.(13)

Chem et al.(30)

Nagler R et 
al.(12)

Franzmann EJ et 
al.(16)

Jamee M et 
al.(13)

Toyoshima et 
al.(48)

Hu et al.(14)

Yen CY et al.(14)

De jong et 
al.(60)

Stott-Miller et 
al.(12)

2002

2004

2004

2004

2004

2006

2007

2008

2008

2008

2009

2010

2011

Plasma

Saliva
Serum

Saliva

Tissue fluid

Tissue fluid

Saliva

Saliva

Saliva

Tissue fluid

Saliva

Tissue fluid

Saliva

Saliva

MMP-9

IL-8
IL-6

IL-8,IL-1B DUSP,HA3

HSP-60,HSP-27,αβ-
CrystalineATP 
Synthease, β 
calgranulin B, myosin, 
tropomyosin and 
Galectin 1

Glycolytic enzyme, 
Heat Shock proteins.
cytokeratin 19 
fragment Cyfra21- 1, 
tissue polypeptide 
antigen, and cancer 
antigen 125

CD44

IL-8

CK-17

MRP14, CD59, profilin 
1, and catalase.
MMP-1,MMP-10

Actin and Myosin

MMP-1 and MMP-3

Table: Summary of over-expressed proteins in oral cancer.

IL: Interleukin, MMP: Metalloproteinase’s, DUSP: Dual specific 
phosphate, HA: hemagglutinin, CK: Cytokeratin.
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