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Abstract

Testing Saliva is a novel approach and recent research trend in diagnostics of local oral and systemic diseases as liquid biopsy. In patients with
oral submucous fibrosis where biopsy further raises the risk of malignant transformation, changes in the composition of saliva including electrolytes,
proteins content and presence of RNAs, tumor markers and cells as a panel can potentially be used for early detection of oral cancers.

Introduction

Saliva is a watery product of salivary glands that maintains
healthy oral mucosa by preventing it from drying, lubricating and
moistening hard food bolus and helping in its 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. Saliva is produced mainly by
submandibular glands (71%), parotid (25%), sublingual (3-4%)
glands and only minute quantity by mucosal and labial glands
[1]. The salivary secretions are under control of sympathetic and
parasympathetic stimulation producing thick and thin saliva
respectively. It has been suggested to be an ultrafiltrate of the
blood. It contains a number of enzymes, proteins and biochemicals
which come from the blood by ultrafiltration, active transport or
diffusion in the salivary glands as well as others added locally
such as inflammatory markers, exfoliated cells, immune cells and
microorganism as part of normal flora [2]. The water content of the
salivaisveryhigh (>99%) and the quantity of restofthe factorsisvery
low in micro and nanograms. These contents of the saliva indicate
local disease and some of them have been suggested as markers of

systemic diseases [2]. According to the global epidemiological data
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oral cancers are among relatively low prevalent cancer (accounting
for 3% of all cancers in men and 2% in women) [3] as compared
to breast and lung cancer, but in countries like Pakistan, India and
Bangladesh with high rate of betal nut chewing and smoking oral
cancers are climbing high and creating a major health issue. This
exposure results in development of inflammatory response leading
to chronic lesions and fibrosis with potential risk of malignancy [4].
Oral submucous fibrosis (OSMF) is a precancerous condition with
high risk of malignant transformation. Biopsy of OSMF raises the
risk of malignancy thus it is not indicated as a result patient are
left to develop advanced disease to be diagnosed eventually causes
high mortality rate after diagnosis. In a previously reported study
including 1774 women of Pakistani origin, out of which 43% had
OSMF only, while 26.6% has OSMF with malignancy and 30.2% had
cancer without OSMF [5]. By looking at the rate of OSMF with and
without cancer it can be said that the more than fifty percentage
are at risk of malignant transformation which is quite high. Thus,
increasing rate of oral cancers and resulting high mortality warrant
alternative methods of diagnosis for oral cancer in patients with

established OSMF. In this regard saliva has potential to play a role
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in early diagnosis of cancer. This study prevents a summary of
the existing literature and theoretical framework to delineate the
potential use of saliva as non-invasive biopsy for oral cancers in
patients with OSMF.

Normal Composition of Human Saliva

Normal saliva is a mixture of almost all the component of
plasma including water (>99%), electrolytes, enzymes, non-
enzymatic proteins, immunoglobulins etc. The composition of the
saliva changes with variation in the systemic circulation such as it
gets thicker by reducing water contents in thirst and dehydration.
The pH of the saliva also varies according to the buffering activity
of the food mastication [2]. Similarly, when there is change in blood
composition in disease stats there is variation in the composition

of saliva. A systematic review of literature conducted recently (i.e.,

Changes in Oral Submucous Fibrosis

2020) including 25 studies, evaluating targeted and non-targeted
metabolites in cancer patients. These studies reported at least 140
metabolites out of which most frequently assessed were alanine,
valine, leucine. Among breast cancer patient’s proline, threonine,
and histidine in combination and monoacylglycerol showed high
diagnostic potential in breast cancer patients while among patients
with oral cancers choline, betaine, pipecolinic acid, and 1-carnitine
showed better diagnostic potential to determine early stage [6].
There is evidence suggesting altered composition of saliva in oral
cancers which was not limited to any one component but there was
a significant change in all the constituents ranging from electrolytes
to the lipid metabolites and immunoglobulins [7]. Thus, analysis of
the saliva could be a potential diagnostic tool in early detection of

oral cancers.
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Figure 1: Photographs showing oral submucosal fibrosis in smokeless tobacco chewers- Courtesy: Dr. Sikandar Munir Memon, Medical
Research Centre, Liaquat University of Medical & Health Sciences, Jamshoro, Pakistan.
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In cases of smoking and betal nut chewing there are chances of
accumulation of toxic chemicals damaging the mucosa [8]. In case
of the failure of the antioxidant mechanism of the saliva there is
a chance of chronic damage [9,10]. The oral sub mucous fibrosis
and other pre-malignant lesions have shown to be associated
with altered salivary composition which ranges from change
in the normal constituents as well as addition of other serum
markers such as interleukins and local cellular metabolites. Lactate
dehydrogenase (LDH) has been reported to be significantly high in
patients with OSMF and oral cancers as compared to controls [11].
Salivary chemerin showed significant difference among controls,
patients with pre-malignant oral lesions and cancers. Thus, it has

potential to differentiate the malignant lesions from pre-malignant

conditions [12]. IL6 and IL8 have been studied and showed a
significant potential in differentiating oral pre-malignant lesions
from malignancy [13]. Sialic acid showed high concentration
among pre-malignant and malignant lesions in the mouth as
compared to healthy population [14]. The study on tumor markers
including CYFRA-21-1, LDH and total protein were high among pre-
malignant as well as in cancer patients while the comparison of
the pre-malignant lesions and cancers was done the concentration
was significantly higher among cancer patients [15]. A panel
of biochemical components including hydrophilic metabolites,
ornithine, o-hydroxybenzoate and ribose 5-Phosphatewere studied
in pre-malignant and malignant lesions and reported to show high

potential to differentiate between malignant and nonmalignant
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lesions [16]. The study suggested significant rise in the protein
content of the saliva in cancer patients, there was also high
electrolytes as compared to the normal controls. Immunoglobulins
showed high concentration of IgG while lower concentration of IgA
[7] (Figure 1).

Changes in Oral cancer

There are a number of studies which examined saliva in oral
cancer patients with and without comparison with controls. A study
assessed lipogenese products found a high level of free arachidonic
acid and Hydroxy eicosatetraenoic acid (HETE) and high level of
linoleic acid in patients with oral cancers [17]. Gene micro-array
technique suggested atleast 1679 genes showing varied expression
in saliva of patients with oral cancers [18]. Further probing of gene
profile and mRNA analysis suggested four mRNA in saliva including
0AZ, SAT, IL8, and IL1b showed high potential to diagnose oral
cancer early with sensitivity of more than 90% [19]. Another study
focusing on 314 mRNAs found that two mRNAs including miR-125a
and miR-200a were significantly lower in patients with oral cancers
[20]. Another study has reported deranged level of mRNA 24 and
mRNA27b in oral cancers [21]. Yet another study has reported
significantly high level of mRNA21, mRNA 184 and mRNA145 in
patients with oral cancers [22]. There are other markers such as
Ki67 and cyclin D1 which have been studied in multiple cancers,
they have also shown significant rise in saliva in patients with
oral cancers [23]. The literature suggested high transferrin levels
among cancer patient’s saliva [24]. Another study evaluated
transcriptomes and proteome suggested significant rise in the
levels of IL8, IL1B, SAT1 and S100P transcriptomes and IL1B, IL8
and M2BP proteomes in the saliva of patients with oral cancers [25].
Other studies later also confirmed significantly high concentration
of IL8 and SAT1 in oral cancer patients [26,27]. The high level of
IL6 has also been reported in oral cancer when comparing with
precancerous condition [28]. The analysis of the valine, lactic
acid and phenylalanine as a combine tool in saliva showed high
sensitivity, specificity and positive predictive value in accurately
diagnosing oral cancer [29]. Serum tumor markers have also been
reported to be raised in the saliva such as CA125 in patients with
oral cancer [30]. Salivary e-cadherin has been reported to be very

high among cancer patients [31].

Potential role of saliva as a diagnostic tool in oral submucous

fibrosis in early detection of oral cancer

The brief review of literature has highlighted efforts being
carried out to find a path for early diagnosis of oral cancers in
situation of pre-malignant lesions. Looking at the OSMF as taking
biopsy rises the risk of malignancy further resulting in high rate
of advanced cancer with reduced survival. On the other hand, it is
relatively easy to evaluate composition of saliva in patients with

OSMF for early detection of oral cancer. The literature has shown
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potential chance of takin saliva as a mode of diagnosis. For that
individual markers would not be able to play any significant role.
Therefore, a panel of markers from all types of constitutes need to
be studied together to find a reliable method. For instance, taking
electrolytes, inflammatory markers (C-reactive protein, IL6, IL8),
Immunoglobulins (IgG, IgA), mRNAs, proteins and tumor markers

and cells together would be a practical approach.
Conclusion

Saliva has a potential for use as a non-invasive mode of liquid
biopsy and can be used as surveillance, screening and early
detection of oral cancers in pre-malignant conditions where oral
biopsy would further raise the risk of malignant transformation.
However individual markers or the same group of markers might
not be helpful thus taking a panel of all types of constituents would

be appropriate approach.
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