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Abstract

It is well known fact that smoking and chewing of tobacco products
has a number of well documented detrimental effects on the oral
cavity and it is evident that oral cancer risk is related to both
intensity and duration of tobacco smoking. This study was design to
revel the effects of smoking on the apoptosis process and
degeneration of epithelial cells lining mouth. Specimens were
collecting from the epithelial lining cells of smokers and non-smokers
mouth. Smears were stained with giemsa stain to study the epithelial
cells.

The results have shown that the percentage of apoptotic and
degenerated cells in smoker were higher than that of non-smoker.
This percentage shows increment with the increment of smoker
years these changes cause congestion of the tissue lining mouth
which become a good environment to the microorganism growth,
which lead to infiltration of inflammatory cells.

From this study it has been concluded that smoke of Tobacco have
direct effects on the DNA of epithelial cells lining mouth, which lead
to carcinogenic risk.

Introduction

Smoking Tobacco use is the leading cause of preventable illness and
premature death and the principle risk factor for oral cancer. The



smoking and chewing of tobacco products has a number of well
documented detrimental effects on the oral cavity?.

The risk of oral cancer has increased in recent decades in many
countries in the world2. In those countries in which epidemiological
studies have been conducted, it is clear that oral cancer risk is high
among smokers. A recent meta-analysis reported 12 studies that
estimated oral cancer risk in the USA, Uruguay, Italy, Sweden, India,
China,Taiwan3, It is evident that oral cancer risk is related to both
intensity and duration of tobacco smoking. The differential risk
between nonsmokers and heavy smokers, and the steady progression
of risk with increasing amount smoked both provide sufficient
evidence for tobacco as a major risk factor for oral cancer.
Furthermore most studies show an inverse relation with age when
starting to smoke*. Several lines of evidence indicate that oral
cancers arise as a result of mutagenic events (arising mainly from
tobacco and alcohol) causing multiple molecular genetic events in
many chromosomes and genes. The consequence of this
chromosomal (genetic) damage is the impairment of cell regulatory
processes leading to acquired capabilities within cells such as self-
sufficiency in growth signals, insensitivity to anti-growth signals,
evading apoptosis, limitless replicative potential, sustained
angiogenesis and tissue invasion and metastasis>.

Although several studies concerning the effects of smoking on the
oral health were done, but no study concerning its effects on the
apoptosis in the epithelial cells that lining mouth cavity was down,
for this reason this literature review aims to present published
evidence regarding pathogenesis of tobacco especially on oral
mucosa.

Materials and methods:

In this study forty epithelial smears were selected from epithelial
lining the mouth of two groups as follow:

1-Twenty smears from heavy smokers male.

2- Twenty smears from non-smoker male.



Smears were down by using lancet; the epithelial cells were taken
from lining mouth and well spread on clean slide with few drops of
distilled water. The smears were left at laboratory temperature until
they became dry. Then smears were stained with Gimesa stain for six
mints, well washed with distilled water and left until became ready
to examined with light microscope.

Apoptotic and necrotic cells percentage were estimated for 100 cells,
the apoptotic cells have the followings characteristic feature:

1- Condensation of chromatin materials.
2- Fragmentation of nuclei.
3- Formation of blabbing in the nuclear envelope.

Note: all patients have any disease were neglected

Results:

The results showed that there is a cellular change in the epithelial
cells lining oral cavity especially after two years smoking.

Table (1) showed the apoptotic and necrotic cells percentage in both
smokers and known smokers, in which an increment in the apoptotic
percentage in smokers was markedly observed in comparison with
non-smokers, apoptotic processes represented with the following
characters:

1-  Condensation of chromatin materials.
2-  Fragmentation of nuclei.
3-  Formation of blabbing in the plasma membrane.

Also it has been found an increment in the necrotic cells with
condense chromatin material in heavy smokers (more than 20
cigarettes a day over more than 10 years) in comparison with non-
smokers.



Tab(1):Represent the mean percentage of normal and apoptotic cells in smokers and
non-smokers

Mean percentage of apoptotic cells | Mean of Mean
necrotic percentage of normal
Total ok ok * cells cells
100 7 4 1.5 4.5 83 Non-
smokers
100 25.2 3.1 11.1 27.6 33 Smokers

*represent the No.of apoptotic cells with condense chromatin material.

ko = = = =  =fragmented nuclei.

stk — = = = = = = Formation of blabbing in the nuclear

envelope.

Light microscopic examination:

Light microscopic examination of epithelial cells lining mouth of
smokers revealed several changes in the epithelial cells, these
changes summarized in the following figures:

1-Fig(2) reflects apoptotic changes in epithelial cells of heavy
smokers characterized with fragmented nuclei and Formation of

blabbing in the nuclear envelope compared with normal cells in non-
smokers in Fig(1).

2-Due to these changes, gum easily invaded via micro-organism and
finally infiltrated with inflammatory cells (Fig 3)



Fig(1): normal epithelial cells in cell lining mouth of non-smokers, stained with Giemsa
stain,(400X)

Fig(2):Apoptotic cells in in cell lining mouth of smokers, stained with Giemsa
stain,(400X). Apoptotic cell with fragmented nuclei —_—

Apoptotic cell with the formation of blabbing in the nuclear envelope _—

Fig(3):Accumulation of inflammatory cells in lining mouth of smokers, stained with
Giemsa stain,(400X).Inflammatory cells __>»

> 1<



Discussion:

Smoking is an important cause of gum disease .The gum disease
affects gums and bones that support our teethé. The immune system
has an important role in reducing the harmful foreign bodies that can
cause this disease. Smoking cigarettes might affect our immune
system, making our body less able to fight against this micro-
organism’. For this reason smoker gums became more likely to get
inflamed, infected and cause problems by attaching to the area where
the gum is joined to the tooth causing deep spaces to form called
periodontal pockets. These spaces mean there is less support to hold
the tooth in place and more chance of losing smokers their tooth, lead
to bleeding gums which are a sign of this problem®. However, in
smokers, nicotine decreases the blood flow to the gums and this poor
blood supply can hide symptoms (like bleeding gums) that would
normally give a clue to the start of this disease®.

Our results showed an increment in apoptotic percent as a result of
DNA changes, since DNA is the cell’s “instruction manual.” It controls
a cell’s normal growth and function. When DNA is damaged, a cell can
begin growing out of control and create a cancer tumor. This happens
because poisons in tobacco smoke can destroy or change the cell’s
instructions.

Cigarette composed of more than 7000 chemicals. Many of them are
poisons. When these chemicals get deep into our body’s tissues, they
cause damage. So smoker body must fight to heal the damage each
time after smoke. Over time, the damage can lead to disease.
Chemicals in tobacco smoke cause inflammation and damage to these
cells. Normally, immune system helps to protect our body from
cancer. [t tends to attack and Kkill cancer cells. However, new research
shows that the poisons in cigarette smoke weaken immunity defense
mechanism10. When this happens, cells keep growing without being
stopped. For this reason, smoking can cause cancer. Several
investigation indicate that oral cancers arise as a result of mutagenic
events (arising mainly from tobacco and alcohol) causing multiple
molecular genetic events in many chromosomes and genes!l. The



consequence of this chromosomal (genetic) damage is the
impairment of cell regulatory processes leading to evading apoptosis.

Our findings indicated that long-term smoking significantly affects
oral mucosa. It has been concluded the following:

1- Smoking has marked effects on oral lining mucosa increases
apoptotic processes.

2-Oral mucosa became suitable milieu for micro-organism
development due to the increment in degeneration and apoptosis
percent.

3-Smoking has marked effects on the DNA of oral mucosa since
apoptosis was increased in smoker.
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