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Introduction
This research aims to find the genes involved in the 

process of transforming a normal cell into a cancerous 
cell, and in particular, to find a genetic predisposition 
for cancer in its various manifestations. The aim of this 
research does not deny this objective, but as in the case 
of oral cancer, tries to highlight some of its limits, the 
study of the risks factors that can alter the defenses of the 
oral cavity, thus allowing gene mutations that may result 
to cancer. It is clear that the knowledge of these risk 
factors comports after understanding their biochemical 
mechanism. The knowledge of their mechanism 
would show that is impossible to speak only of genetic 
predisposition. Oral cancer is one of the major neoplasms 
worldwide and accounts for most head and neck cancers: 

Abstract

Background: Chewing Betel (areca-nut) can cause oral 
cancer. This happens when its components are in direct 
contact with the oral epithelium. The aim of this study is to 
understand this mechanism by analyzing salivary mucins, 
in vitro, during and after betel chewing.

Methods: The in vivo analysis would necessarily involve 
subtraction of betel to understand its effects. This study 
analyzed the interaction between mucins and betel in 
vitro. We added increasing amounts of areca powder, and 
for comparison an equal amount of pure vine tannin to 
saliva samples provided by a first volunteer. This study 
analyzes salivary mucins in two volunteers, one of whom 
is a regular betel consumer, after chewing the areca-nut, 
on six saliva samples taken at half-hour intervals. 

Results: In vitro, total precipitation of the salivary mucins 
occurs after we added 1g of Areca nut (50 mg Tannin 
equivalent), a concentration five times lower than what is 

actually present during the chewing period; in vivo, in the 
first volunteer, there is a statistically significant increase 
in the mucins after chewing two and half hours: p-value 
= 0.02034, while for the regular betel consumer there is 
a significant decrease: p-value = 0.00512.

Discussion: In vitro, we conclude that the polyphenol 
content in betel causes total precipitation of mucins and 
causes poor defense of the oral epithelium. The increase 
of mucins in the non-routine consumers, show a transient 
(up to two hours after the end of chewing) inflammatory 
process. Inflammation can cause keratinization of the oral 
epithelium because the saliva increases its viscosity for 
the higher amount of mucins, with its lower adherence 
and protection of the oral cavity. Subsequent and regular 
consumption of betel nut, as in the regular betel consumer, 
can cause chronic fibrosis in the oral epithelium and cut 
the salivary mucins. 
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about 90% oral cancer Squamous Cells Carcinoma 
(SCC),(1) particularly common in developing countries, 
mostly in older men but there is a growing concern about 
the increase in younger patients and in women. The most 
recent studies (2,3) would show that the etiology of SCC is 
strongly linked with the alterations of some genes often 
linked to HPV infection, tobacco, areca-nut chewing 
and to a lesser extent with unhealthy lifestyle, poor 
eating habits and alcohol abuse. The genetic research 
regardless of the various risk factors highlighted above 
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tries to find out, what are the genes, from which part the 
biochemical signal that turns a normal cell cancerous. In 
certain genes many mutations can happen that alter the 
cellular receptors, that will act as a “chemical switch” in 
the ON phase; the result is an uncontrolled mechanism 
of DNA duplication. It is important to find these genes 
that would lead to the discovery of the key to make the 
mechanism sleep in this process of uncontrolled cell 
proliferation. In a recent review (4) searching Pub Med and 
GENE, from 2000 to 2017, and extended for this study 
to 2018, using the search key “genetic mutation in oral 
cancer”, were found 2080 data for oral, which presents 
all the studies carried out to find the genes, presumably 
involved to form these types of cancer . This study, based 
on the bibliographic survey, aims to make a critical review 
on the effective role of the genetic alteration influence in 
oral cancer. We analyzed all possible genes which have 
references that present a scientific validity in order to 
come up with a single or few numbers of citations. The 
first choice in PUBMED and GENE has identified 22 genes 
capable of promoting oral cancer; after this number of 
genes was entered into our study, which we supposed 
to have “genetic influence”. In the database “Genetic 
Home References”, it shows proofs when a scientific 
experiment is confirmed of the effects of the alterations of 
the genes on the cellular functions in terms of promotion 
of carcinogenesis. This choice has reduced the possible 
genes to fourteen for our study (See Table 1). These 14 
genes are most likely involved in the carcinogenesis 
process. This report has analyzed the relationship 
between the most commonly encountered variables in the 
cancer of the oral cavity against the frequency and type of 
mutations of different genes (missense, frame-shift, etc.), 
the smoke, the status of HPV infection, and anatomical 
sites. The result of this detailed analysis indicates that 
genes involved in the highest percentage of cases (about 
80%), are Tp53 and CDKN2A, generally with the kind of 
missense mutations, and that there is involvement with 
the simultaneous presence of smoking status, and or 
infection HPV. Both genes are cancer suppressor genes 
and are present, after histological analysis, in about 
80% of the cases of the Neck and Head cancers. The 
gene database also show that their mutations implicate 
the onset of various other cancers, such as those of the 
bladder, breast and melanoma. This result stems from the 
fact that their main role with other genes is in stopping 
the degenerative cellular process, generally in process 
acting in cascade. The gene’s mutations can determinate 
the loss of the protective properties of the same, but the 
cancerogenesis process may happen only and always 
after the genetic fault is present on both alleles. The 
critical examination of these data, allows us to show 
that in oral and laryngeal cancer, there are many genetic 

Gene Coded protein 
and Functions

Diseases and Pathology

tp53
17p13.1

p53-tumor suppressor breast, bladder, neck 
head squamous cancer 
and other cancers, Li 
Fraumeni syndrome

tp63
3q21

p63-transcription factor the amylo-
blepharonectodermal 
defect, neck head cancer 

cdkn2a
9q21

p16-p14-tumor 
suppressor

neck head squamous 
cancer, melanoma, 
breast pancreatic cancer

notch1
9q34.3

notch1-receptor 
for proliferation, 
differentiation, apoptosis

Adam-Oliver syndrome, 
neck head cancer

pik3ca
3q26.3

p110α-oxidative 
phosphorylation, the 
cell division signal

megalencephalic 
capillary, malformation, 
colorectal cancer

hras
11p15.5

hras-oncogenic 
and cell division

costello syndrome, 
bladder, thyroid, 
kidney cancer

sat1
xp22.2

acetyltransferase 
family of polyamides 
metabolism, detoxification

keratosis deculvans

caspe
2p33-34

family caspase /
protease-, apoptosis

autoimmune 
lymphoproliferative 
syndrome, breast neck 
head, and lung cancer 

fat1
4q35

tumor suppressor-
catherins family-
cells adhesion

many cancers

hla/abc
6p21.3

human leucocytes 
antigen-mhc

autoimmune diseases 

cyp101
2p22.2

p 450 cytochrome 
family -metabolism 
of detoxification

early –onset, glaucoma, 
Peters anomaly

xrcc3
14q32.3

reca/ rad 51-stability of 
chromosomes, DNA repair 

breast, melanoma, head, 
and neck many cancer

adh
4q23

alcohol dehydrogenase 
- energy metabolism 
and sugar control

alcohol dependence, 
diabetes

not212
22q12.1

nuclear erythroid derived/
transcription factor 
with up-regulation 
of oxidative stress

diabetes, multi-sclerosis

Table 1.  Results on genetic influence to form the oral cancer  
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mutations of tumor suppressor genes, especially of T 
p53 and CDKN2A. Those two genes primarily involved 
as “Tumor Suppressors” have a fundamental role in 
promoting many other cancers. For example, recurring 
family predisposition to suffer from certain types of cancer 
show clearly that among these mutated genes there is 
at least one which has a great chance to manifest this 
dangerous action. This process becomes active only after 
the loss of heterozygosity (- LOH: loss of heterozygosity). 
The gene, such as T p53, loses fully its genetic expression 
that controls the cell cycle in the key role of restorative 
capacity. The assumption underlying this study believes 
that gene mutations became very dangerous after an 
external risk alter and change the mucous layer that 
protects the epithelium of the entire oral cavity. After that, 
many risk factors have altered the oral epithelium, and 
may alter the genetic sequence because the epithelium 
is very permeable. The main role of the epithelial mucins 
is to act as a protective layer with those secreted in 
the saliva; but a great number of internal and external 
factors alters the secreted fraction. Many factors can 
affect the oral protective mucous layer in their principal 
components secreted in saliva (MUC7, MUC5B), or alter 
the mucins of the epithelium (MUC1). Smoking, alcohol, 
and inflammatory processes produce a large number of 
free radicals which may alter the balance of the mucins. 
Age may change this natural equilibrium for an ineffective 
metabolic control. Chemical compounds found in food, 
such as polyphenols, or constituents of drugs such as 
steroids and even non-steroids, may interact with the 
mucin with their precipitation. Areca nut chewing is the 
most important reason for oral cancer in south and south-
eastern Asia countries (1), and the IARC put it in human 
group 1 of carcinogen (5). Areca nut ingredients have the 
property of forming many reactive oxygen species (ROS) 
and DNA adducts (6,7), with free radicals formation (8). A 
recent study has shown that the ROS increases in OSCC 
cells in the presence of areca nut extract, suggesting the 
key role of areca nut in oral cancer. Our hypothesis and 
the aim of this study, is to show that the cancer process 
promoted by areca nut or betel chewing can only happen 
after this risk factor deprives the oral cavity of its protective 
layer, precipitating the proteins and mucins fractions, and 
that this effect probably continues for a while even after 
chewing the nut. 

Materials and Methods
Description of in vitro experiments and collection 
of samples: Every time we take the saliva samples 
during chewing, an amount of the areca-nut is certainly 
subtracted, minimizing its real effect. To remedy this 
problem, the operative conditions for evaluating the effects 
of areca-nut chewing on the saliva, we used a single 

volunteer (male 35 years old) with negative anamnesis 
for oral, cardiac and diabetes diseases provide for saliva 
samples for the first study in vitro. The protocol provided 
the collection of saliva samples at different stages in two 
days for a total volume of 480 ml which was then divided 
into another twenty-four samples. In thirteen of these, the 
protocol provides adding an increasing amount of areca 
nut powder, while in others, we added pure commercial 
tannins. 

After the first study, at the end of chewing areca 
nut by two volunteers- one of whom was a regular 
consumer of betel, we analyzed the concentrations of 
mucins on six samples of saliva taken at half-hour 
intervals., The concentration of proteins and mucins was 
also determined in a first sample of saliva. Following the 
protocol, we added the areca nut powder and the pure 
vine tannin into each saliva samples respectively. These 
after the samples were briefly stirred mechanically and 
left to settle for about two minutes. After that, an aliquot of 
the supernatant was taken to measure the concentrations 
of mucins and total proteins.

To determinate the Total Salivary Mucin concentration, 
we used the Alcian blue method, briefly described here: 
the samples of saliva diluted (1:10) were incubated 
for 30 min in a 1%, solution of Alcian blue in 50 mM 
sodium acetate buffer with 25 mM Cl2Mg, pH 5.8 under 
constant agitation at room temperature. After following 
the dissociation of mucin-dye complexes are stripped 
with the addition of a 1:2 dilution of Aerosol OT (Sigma 
Chemical Co, St Louis, MO, USA) in distilled water, mixing 
short and ultrasound the extracted samples ethyl ether 
and after centrifugation the concentration of dye was 
determined spectrophotometrically at 605 nm in the 
aqueous phase.

Commercial Tannin: CX -FERVOUR PLUS, produced by 
Complex (Italy)

Areca Nut: commercialized by Zamnesia, (India), a pack 
of 80 gr, (gr 5 a single seed approximately). A single nut 
was then reduced to powder for subsequent experiments 
on saliva samples and for the determination of tannin 
concentration 

For estimation of tannin in areca nut, we use tannic 
acid as a standard. Tannin was determined using Folin-
Denis reagent with spectrophotometric estimation. Tannic 
acid was taken as a standard and values were expressed 
as tannic acid per 100 ml of the sample.

Reagents required:

 (a)  Folin-Denis reagent: In 750 ml of water, 100 
g of sodium tungstate (Na2WO4.2H2O), 20g of 
phosphomolybdic acid and 50 ml of 85% phosphoric 
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acid (H3 PO4), are dissolved. The mixture is refluxed 
for 2 hr, cool to 25C and dilute to 1000 ml with water. 

(b)  Saturated sodium carbonate solution: To 100 ml of 
water, 35g of anhydrous sodium carbonate is added, 
dissolved at 70-80C and cooled overnight. The clear 
liquid is decanted before the use.

(c)  Tannic acid standard solution: 100 mg of tannic acid is 
dissolved in 1 liter of water. Fresh solution is prepared 
for each determination (1 ml = 0.1 mg of tannic acid

The results were analyzed using Mann-Whitney U Test 
Calculator and Spearman’s Rho Calculator. The Mann-
Whitney U test is a nonparametric test which allows 
two groups or conditions or treatments to be compared 
without making the assumption that values are normally 
distributed

Spearman’s Rho is a non-parametric test used 
to measure the strength of association between two 
variables, where the value r = 1 means a perfect positive 
correlation and the value r = -1 means a perfect negative 
correlation, with the condition that the association must 
be monotonic (i.e., variables increase in value together, or 
one increases while the other decreases)

Results
In Table 1, the study shows the results on genetic 

influence in oral cancer formation by an elaboration and 
review of the recent literature. We report the analysis in 
the sample of the initial saliva of proteins and of the total 
mucins:

•	 	Total	Proteins:	1.75gr	/dL;	Total	Mucins:	0.30	gr	/dL;	
The Tannin concentration in Areca Nut resulted to 5% 
gr/gr 

•	 	After	 adding	 the	 pure	 Vine	 Tannin	 and	 powdered	
Areca nut into the saliva samples we obtain the 
results of these experiments. Table 2 shows the 
results of proteins and mucins’ precipitation after 
adding powdered Areca Nut; in Table 3,the results of 
proteins and mucins precipitation after adding pure 
vine tannin while Table 4 and 5, report shows the 
salivary mucins concentrations after the areca nut 
chewing taken every half hour up to the time in which 
these become equal to the value of the control.

Statistical Analysis

Comparing the values from the precipitation of 
Proteins and Mucins between Areca Nut powder and pure 
Vine Tannin:

Mann-Whitney	U	Test	Calculator
Result 1: Total salivary Proteins Precipitation. Comparison 
of the first eleven scores of Areca Nut vs Vine Tannin: 

•	 	The	U-value	is	17.	The	critical	value	of	U	at	p	<	.05	is	
30.	Therefore,	the	result	is	significant	at	p	<	.05.

•	 	The	Z-Score	is	-2.8236.	The	p-value	is	.0048.	The	
result	is	significant	at	p	<	.05.

Result 2: Total salivary Mucins Precipitation. Comparison 
of the first eleven scores of Areca Nut vs Vine Tannin

Saliva Areca Tanninby Areca
Supernatant 

Proteins
Proteins 

precipitation
Surnatant 

Mucins
Mucins precipitation

(ml) (mg)  (mg) g/dL (%) g/dL (%)

20 50 2.5 1.56 11 0.26 13

20 100 5 1.47 16 0.25 16

20 150 7.5 1.42 19 0.24 18

20 200 10 1.35 23 0.23 24

20 250 12.5 1.28 27 0.22 28

20 300 15 1.19 32 0.2 32

20 340 17 1.12 36 0.19 36

20 380 19 1.07 39 0.18 40

20 420 21 1.02 42 0.17 42

20 460 23 0.96 45 0.16 46

20 500 25 0.93 47 0.15 49

20 750 38 0.35 80 0.06 79

20 100 50 0.01 100 0.01 100

Table 2. Results of proteins and mucins precipitation from the addition of Areca Nut powder
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•	 	The	U-value	is	16.	The	critical	value	of	U	at	p	<	.05	is	
30.	Therefore,	the	result	is	significant	at	p	<	.05.

•	 	The	 Z-Score	 is	 -2.88926.	The	 p-value	 is	 .00386.	
The	result	is	significant	at	p	<	.05.

Result 3: Total salivary Proteins Precipitation by Areca 
Nut vs Mucins

•	 	The	U-value	is	58.	The	critical	value	of	U	at	p	<	.05	is	
30.	Therefore,	the	result	is	not	significant	at	p	<	.05.	

•	 	The	 Z-Score	 is	 -0.13133.	The	 p-value	 is	 .89656.	
The	result	is	not	significant	at	p	<	.05.	

Result 4: Total salivary Proteins Precipitation by Vine 
Pure Tannin vs Mucins

•	 	The	U-value	is	57.	The	critical	value	of	U	at	p	<	.05	is	
30.	Therefore,	the	result	is	not	significant	at	p	<	.05.	

•	 	The	Z-Score	is	-0.197.	The	p-value	is	.84148.	The	
result	is	not	significant	at	p	<.05

Spearman’s Rho Calculator 
Proteins Areca Nut / Mucins Areca Nut: The value of R is 1 
and the two-tailed value of P is 0. By normal standards, 
the association between the two variables would be 
considered statistically significant

Proteins Vine Tannin / Mucins Vine Tannin: The value of 
R is: 0.90909 and the two-tailed value of P is: 0.00011. 
By normal standards, the association between the two 
variables would be considered statistically significant

Result 5. Salivary Mucin Concentration after chewing by 
the first volunteer, see Table 4.

•	 	The	U-value	is	3.	The	critical	value	of	U	at	p	<	.05	is	
5.	Therefore,	the	result	is	significant	at	p	<	.05.	

•	 	The	Z-Score	is	2.32186.	The	p-value	is	.02034.	The	
result	is	significant	at	p	<	.05

Result 6. Salivary Mucin Concentration after chewing by 
the second volunteer, see Table 5.

Vine
Tannin 1

mg

Supernatant
Proteins

g /dL

Proteins
% precipitation

Supernatant
Mucins

g/dL

Mucins
% precipitation

Saliva (ml)

2.5 1.48 22 0.23 23 20

5 1.37 30 0.20 35 20

7.5 1.20 40 0.18 41 20

10 1.1 51 0.15 51 20

12.5 0.90 55 0.14 55 20

15 0.7 62 0.12 61 20

17.0 0.61 70 0.08 73 20

19 0.41 80 0.06 81 20

21 0.19 91 0.02 95 20

23 0.80 95 0.01 99 20

25 0.01 100 0.00 100 20

Hours after chewing 
Mucins *Control

g/dL
Areca

Half hour 0.35  0.30

First hour 0.35 0.30

First hour and a half 0.34 0.30

Second hour 0.32 0.30

Second hour and a half 0.31 0.30

Third Hour 0.30 0.30

Second hour and a half 0.31 0.30

Third Hour 0.30 0.30

Hours after chewing 
Mucins *Control

g/dL
Areca

Half hour 0.24 0.30

First hour 0.24 0.30

First hour and a half 0.25 0.30

Second hour 0.24 0.30

Second hour and a half 0.25 0.30

Third Hour 0.26 0.30

Second hour and a half 0.31 0.30

Third Hour 0.30 0.30

Table 4. Salivary Mucin Concentration (First 
Volunteer), three hours after chewing areca nut

Table 2. Results of proteins and mucins precipitation from the addition of Areca Nut powder

Table 5. Salivary Mucin Concentration (Regular Consumer 
of betel), three hours after chewing areca nut
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•	 	The	U-value	is	0.	The	critical	value	of	U	at	p	<	.05	is	
5.	Therefore,	the	result	is	significant	at	p	<	.05.	

•	 	The	 Z-Score	 is	 -2.80224.	The	 p-value	 is	 .00512.	
The	result	is	significant	at	p	<.05

Discussion
This study aims to verify if tannins decrease the layer 

of oral mucosa in their principal components secreted in 
saliva as the proteins and mucins. The amount (20 ml of 
saliva) used for this purpose represents the theoretical 
measure, produced during the chewing time of betel 
for about 30 minutes. This is important in order to 
understand what is the probable amount of proteins and 
mucins that really precipitated in vivo from increasing 
amounts of tannins. The results (Tables 2-3) shows that 
the total salivary proteins precipitation in Vine Tannin is 
greater vs Areca Nut and the difference is statistically 
significant (p-value is .0048). The same statistical results 
in the amount of total salivary mucins precipitated by 
vine tannin is greater than areca nut (p-value = .00386). 
Another important result is that by adding 50 mg of tannin 
by vine tannin, or 150 mg by areca-nut, causes the total 
precipitation of proteins and mucins. Both tests show an 
equal percentage of proteins and mucins precipitated 
These results are also confirmed by the statistical analysis 
with Spearman’s Rho Calculator where the value of R, 
for tannins by vine vs mucins is 1 and 0.909 for tannin 
areca-nut vs mucins.

A possible explanation of these results is the fact that, 
in the powdered areca nut, there is more concentration of 
fibers that binds the tannin components making the same 
less soluble. This phenomenon is clearly represented in 

the two photos which depict the precipitation’s phase of 
the protein fraction and mucins using areca nut (Figure 
1), or vine tannin (Figure 2). In any case, even using 
powdered areca-nut, the total precipitated amount 
of the mucins and salivary proteins happen with 1 go 
of the same, equal to the use of 50 mg of tannins, a 
concentration about five times lower than that present in 
the chewing period of betel quid. That is the fundamental 
process by which the tannins are able to precipitate the 
whole protein fraction present in saliva and deprive the 
oral mucosa of his most effective defense in practice. The 
“seizure” of mucin by tannins happens because it is very 
rich in the amino acid proline and this involves a chemical 
reaction in the form of a very stable aggregate which is 
insoluble in water. After that, the OH- groups present in 
tannins bond the oxygen of theα-keto imide bond -CO-
NH- peptide proline. Figure 3 shows a model to explain 
the possible interaction between the salivary proteins, the 
mucin’s fraction and the polyphenols compounds. In any 
case, both with the use of the vine tannin and for what 
contained in the areca nut, the amount used was at most 
a fifth of what is naturally released during the chewing of 
betel quid, with the difference that with the use areca nut 
in powder, a certain amount of the same remains in the 
supernatant.

Coloring this phase in red becomes even more clear 
as the amount of areca nut increases (Figure 4). The 
relative amount of tannin deposits during the chewing 
on the oral mucosa deprived of the mucous layer. The 
result is that betel nut users develop a chronic oral 
submucosal fibrosis,(11) a disease characterized by 
epithelial atrophy and collagen accumulation in the oral 
mucosa. Responsible for this adverse effect based on our 

Figure 1. Precipitation of the proteins and 
Mucins by Areca-Nut powdered

Figure 2. Precipitation of the Proteins 
and Mucins by Vine-Tannin



19

G. J. O. Issue 30, 2019

hypothesis is due to tannins present in the seeds which 
act by stabilizing the collagen and making it resistant 
to collagenase both human and bacterial, and the oral 
mucosa becomes a non-elastic layer, porous and easily 
penetrable by many little molecules. Figure 4 clearly 
shows the oral aspect of this situation as a result of a 
continued areca-nut chewing. The in vivo results of this 
study (Tables 4-5) show that the prolong use over time of 
the chewing cause these effects. In fact, for a period of at 
least two and a half hours from the last time of chewing 
areca-nut, the oral concentration of salivary mucins is 
increased in a statistically significant value(p=0.02034) 
compared to control. This process of high production of 
mucins in reality does not lead to the protection of the 
oral cavity but to a progressive fibrosis of the epithelium, 
as it occurs in the syndrome of Sjögreen,(12) because of 
the hypersecretion of mucins which as a final result, 
changes the rheological properties of the saliva which 
becomes more viscous and adheres less to the epithelium 
and thereby diminish the mechanisms of defense of the 
protective layer of the oral mucosa. Simultaneously, the 
fibrosis of epithelium increases its porosity towards the 
small molecules. The fibrosis of the oral epithelium is 
always directly proportional to an inflammatory process 
and can become chronic: the habitual use of the areca-
nut for long periods of time is the principal cause of these 
conditions. The process of keratinization of the epithelium 
progressively increases and with it, the decreasing 
amount of the salivary mucins (Table 5). 

The oxidative stress in the cells keep up the chronic 
inflammation and causes its malfunction. In this case, 
the toxic substances continue to activate the immune 
system to produce cytokines causing the non-switching 
off of the inflammatory response - hence the fibrosis, 
hypersecretion and last hyposecretion of mucins. In 
these conditions, small molecules like the HPV virus, or 
the free radicals generated in cigarette smoking or better 
yet those generated by the metabolism of the areca nut 
during its chewing, penetrate the oral cells and promote 

Figure 3. The hypothesis on the mechanism of the proteins precipitations by the Polyphenol compounds

Figure 4.  Mouth of young male after chewing areca nut 
(picture by courtesy of http://www.stuartxchange.com/NgaNga)
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the cancer process. This study presents a diagram (Figure 
5) that illustrates the mechanisms of the carcinogenesis 
process based on this hypothesis. It is very important to 
note that in this situation the chemical components of 
tannins or polyphenols, lead to the phenomenon known 
as astringency due to their activity to precipitate the 
salivary proteins. It is a taste sensation mediated by the 
chorda tympani nerve; astringency arises primarily from 
increases in friction between mucosal surfaces. The 
experimental evidence shows that oral astringency results 
primarily when the salivary mucoproteins precipitate 
which impairs the natural lubrication of oral surfaces. 
The ensuing rise in friction induces sensations of dryness 
and roughness which, although subtle at first, can grow 
in magnitude over repeated exposures. This phenomenon 
could have fundamental importance in safeguarding the 
health of the oral cavity: astringency could become the 
Sentinel Sensation of a process called “alteration of the 
protective oral layer”, which becomes irreversible.

Conclusions
Whatever the hypotheses on the real nature of the 

carcinogenic compounds that activate the tumor process, 
it is clear that the absence of the oral protective layer that 

has disappeared due to the precipitation of the protein 
and mucinous fractions promotes this fact. Under these 
conditions, i.e. under conditions of prolonged absence of 
the natural defenses of the oral cavity, a mutation can 
occur for both alleles of the genes involved in the growth or 
suppression of carcinogenesis. This fact implies that oral 
cancer can also happen in non-genetically predisposed, 
for which it is extremely important, an effective campaign 
of awareness and prevention on the use of all those 
compounds or foods which alter the equilibrium of organic 
defenses.
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