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Introduction: According to studies, high intake of fruits and vegetables are associated with
reduced cancer incidence and mortality. The high levels of antioxidants in fruits and vegetables
are believed to contribute in cancer prevention, possibly by inhibiting oxidative stress. This
study aimed to investigate the effects of cigarette smoke, alcohol and vitamin E and vitamin C
on oral mucosa and salivary peroxides in rats.

Article info: : Materials and Methods: In this study, 128 rats in 16 groups were investigated. Cigarette-
Received: 20 Aug 2017 : smoke-exposed rats were intermittently housed in an animal chamber with whole-body
Accepted: 10 Dec 2017 :  exposure to cigarette smoke until they were killed after 60 days. Their whole saliva was

collected 1 day before exposure to cigarette smoke and then 15, 30, 45, and 60 days after the
start of cigarette smoke exposure. The rats’ parotid salivary glands and posterior part of tongue
were extracted on day 60. The obtained data were analyzed by ANOVA, Student t test, and
Welch test in SPSS v.17.

Available Online: 01 Jan 2018

Results: The increase in body weight of the cigarette smoke and alcohol exposed rats was less
than that of the control rats. The peroxidase activities and total protein content in the saliva
were significantly lower in cigarette smoke and alcohol exposed rats than those in control rats.
Histological examination of the salivary glands of cigarette smoke and alcohol exposed rats
showed vacuolar degeneration, vasodilation, and hyperemia. Also, histological examination
of the exposed rats’ posterior part of the tongue to cigarette smoke and alcohol use showed
changes from mild to severe dysplasia and carcinoma in situ. The vitamin E and C seemed
to increase body weight and peroxides activities and total protein content in the saliva among
smokers and alcohol use rats.

Conclusion: The study results suggest that cigarette smoke exposure has adverse impacts on
salivary composition and salivary glands, which could harm the oral environment. Also, the

Keywords: results of this study showed that vitamin E and C both have some preventive effects against
Smoking, Vitamin E, Oral, : the harmful consequences of smoking and alcohol use. Furthermore, the beneficial effect of
Peroxides :  vitamin E was more than that of Vitamin C.
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1. Introduction

ral cancer is the fourth and sixth common

cancer in men and women, respectively.

It is one of the most malignancy in devel-

oping countries. This cancer accounts for

50% of deadly cancers. Men’s involve-
ment is three times more than women and usually oc-
curs after 40 years old. Mortality rate of this cancer has
increased in almost all of the European countries over
the past decades.

Although diagnostic and therapeutic equipment have
advanced significantly, the survival rate is not satisfying
yet. Because most oral cancers are diagnosed in their ad-
vanced stage, the prognosis are usually poor [1-5]. The
most important risk factors for this cancer are smoking
(tobacco, cigarette, pipe, snuff) and alcoholic drinks. The
main cause of oral cancer is tobacco use which is respon-
sible for 50% to 90% of new cases in the world. The
prevalence of oral cancer in smokers is 4-7 times more
than nonsmokers and the average age of disease onset in
smokers is 15 years earlier than nonsmokers [1, 6].

According to the most recent studies, cigarette smok-
ing increases the risk of oral cancer because of destroy-
ing protective molecules in oral saliva and transform it to
a dangerous environment. Cigarette smoke compounds
are not only harmful per se but also make body to act
against itself [1, 6, 7]. Moreover, free oxygen radicals
and nitrogen in inhaled smoke can induce cancer pro-
cess [3]. Oral saliva contains antioxidants; molecules
which naturally protect the body against cancer, but the
research has shown that cigarette smoke destroys these
molecules and transforms saliva to dangerous com-
pounds. Research studies show that healthy saliva (under
the effect of smoking) not only loses its useful properties
but destroys oral cells too [1, 6, 7].

Field cancerization theory is recently accepted regarding
the carcinogenic effect of cigarette in oral mucosa. Ac-
cording to this theory, substances from cigarette smoke
directly and constantly assault epithelial cells and gradu-
ally transform them to malignant cells. These transforma-
tions are due to various reactive oxygen species and active
nitrogen species in cigarette smoke. Initially, they cause
dysplastic changes in mucosa and then turn into carcino-
ma in situ. Finally, there will be infiltration and oral can-
cer metastasis [8]. Also alcohol is considered as a possible
risk factor for oral cancer. After using alcohol, staldehyde
is produced locally by oral microflora and ethanol is trans-
formed to staldehyde oxides [9].
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Saliva is the first biological fluid that contacts the ciga-
rette smoke. Saliva protects against harmful agents like
microorganisms, toxins, and various oxidants. It is pos-
tulated that cigarette smoke can reduce peroxides en-
zyme activity in plasma and saliva. Peroxides system of
the oral cavity mainly consists of peroxides and myelo-
peroxides enzymes secreted from major salivary glands
mainly parotid. On the whole, peroxides enzyme partici-
pates in 80% of oral peroxides activity. However, my-
eloperoxides produced by leucocytes in inflammatory
regions are responsible for 20% of oral oxides activity
[6]. Free oxygen radicals play an important role in patho-
geneses of different diseases like cancer.

Antioxidant enzymes, synergistic with each other de-
toxify lipids peroxidation effect. Increase in lipid peroxi-
dation together with venous blood antioxidant decrease
have been reported in patients with oral Squamous Cell
Carcinoma (SCC) [9]. Although antibacterial effects of
peroxides is under research, its possible anticancer role
against the most common and deadly SCC has rarely
been reported in scientific articles and case reports [6].

Also studies have shown that eating lots of fruits, de-
creases the risk of cancers like digestive system cancers.
Based on epidemiological research, consuming lots of
fruits especially sour fruits and juice decreases the risk
of precancerous lesions in male digestive system. Many
years of research on more than 42000 men shows that us-
ing enough fruit and vegetable in a healthy diet decreases
the risk of men’s precancerous lesions in digestive sys-
tem around 30% to 40% [8, 10-14]. As there is no re-
search on antioxidants effects (which their main ones are
vitamin C and E) on oral mucosa changes in smokers and
alcohol users, we aimed to examine the effects of ciga-
rette smoke, alcohol, vitamin E and vitamin C use on oral
mucosa and salivary peroxides enzyme in rats.

2. Materials and Methods
Study animals

This study is a laboratory experiment. In this study, 128
seven-week-old male Wister rats weighing 200 to 250 g
were used. They were kept in plastic cages (with ad libi-
tum access to food and water). All of the animals spent
one week in the laboratory before the exposure to get ac-
customed to the laboratory environment [ 15]. Then, they
were divided into 16 groups (4 rats died during the study
which were replaced).

The first group were exposed to cigarette, the second
group to alcohol, the third group to vitamin C, the fourth
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group to vitamin E, the fifth group to alcohol and ciga-
rette, the sixth group to cigarette and vitamin E, the sev-
enth group to cigarette and vitamin C, the eighth group
to alcohol and vitamin C, the ninth group to alcohol and
vitamin E, the 10" group to vitamin E and C, the 11"
group to cigarette, alcohol, and vitamin E, the 12 group
to cigarette, alcohol, and vitamin C, the 13" group to cig-
arette, vitamin E, and C, the 14" group to alcohol, vita-
min E, and C, the 15" group to cigarette, alcohol, vitamin
E, and C, and the 16" group were control. All animals
were weighted (scaled) in days 1, 15, 30, 45, 60 before
collecting saliva and after anesthesia.

Exposure to cigarette protocol

Exposure to cigarette was done based on Nogueira-
Filho et al. protocol [16]. To this end, a cigarette smoke
making machine was designed and registered at intel-
lectual property center. The rats belonged to groups of
alcohol alone; cigarette alone; cigarette and vitamin E;
cigarette and vitamin C; cigarette, alcohol and vitamin
E; cigarette, alcohol, and vitamin C; cigarette, vitamin E,
and vitamin C; cigarette, alcohol, vitamin E, and C; were
placed in the exposure box for 20 minutes per day and at
the end of 60" days, they were killed.

This machine consists of a glass box with 0.6x1.5x1 m?
in dimensions, 2 air pumps and 4 inflow tubes. At the same
time, the animals were put into the box and the smoke of
12 (Bahman brand) cigarettes containing 104 g nicotine
and 17 mg fibers was puffed into the box. The animals
were forced to breathe tobacco containing air for 20 min-
utes each day during 60 days. The roof was completely
sealed and there was no outgoing way for smoke [16].

Alcohol exposure protocol

We used 36% ethanol with 0.08 concentration in this
research. This amount was added to consumed water of
the rats belonged to alcohol, alcohol and cigarette, and
alcohol and antioxidant substances (Vitamin E and vita-
min C) each day. At the end of 60 days, the rats’ salivary
glands were studied for alcohol effects [17,18]. Also stal-
dehyde was studied in days 1, 15, 30, 45, and 60.

Antioxidant substances exposure protocol (vita-
mins E and C)

Vitamin E was prepared in dl-alpha-tocopheryl acetate
(Sigma Company) form , 250 mg/kg, and was added to
the water of rats belonged to alcohol and antioxidants,
cigarette and antioxidants, and antioxidants group each
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day [19]. Vitamin C, 25 mg/kg, was also added to ani-
mals’ water [20].

Saliva collection

All the animals’ saliva was collected and measured on
the day 0, 15, 30, 45, and 60. The rats were anesthetized by
ketamine, 60 mg/kg and rampond (muscle relaxant), 7.5
mg/kg. Then rats’ saliva was measured with placing cotton
ball (that was weighted before) for 15 minutes. After 15
minutes, the cotton ball was measured again and the dif-
ference was reported as saliva amount in 15 minutes [21].

Measurement of salivary proteins and peroxides
enzyme

The collected saliva from the animals in cotton ball was
discharged into sterile urine tubes. Then the samples were
transported to pathology laboratory and were kept under
18°C in a freezing condition. To measure salivary perox-
ides enzyme activity rate and total protein concentration,
at first the frozen samples were placed at the laboratory
temperature for half an hour, then they were centrifuged
at 3500 rpm for 20 minutes and the obtained surface lig-
uid was transported to Ependr microsampler with suitable
volume samplers. Every sample’s feature was written on
the microtube. Afterwards, the total protein concentration
was measured with Lowry method in comparison with
bovine serum albumin as standard.

Salivary peroxides enzyme was measured by using Tet-
ramethylbenzedine (TMB). In this method, saliva was
diluted 1:10 by physiologic serum and 20 mL was placed
in a 20 squares microplate. About 89 uL of solution that
consists of TMB was added to each square and the solu-
tion was put in darkness, at room temperature for 30 min-
utes. Each microplate’s color activity was evaluated by
100 pL of 0.6% sulfuric acid in 450 nm photo absorption
by ELIZA method [9].

Histological study of salivary glands and oral mucosa

Animals’ parotid glands were excised at the end of
60 days after killing with deep anesthesia. Then every
sample was placed in formaldehyde (diluted with 1 to 10
ratio) and sent to the pathology laboratory. In the labora-
tory, the samples were stained with Hematoxylin-Eosin
(H&E) after fixation and were studied for vessel dilation,
hyperemia, inflammatory cells, intercalated duct por-
tion, striated duct portion, and vacuolar degeneration [9].
Also a sample of tongue’s lateral borders was biopsied
(because of being high risk and precancerous changes)
in day 60, fixed in 10% formalin, sent to a pathology
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laboratory and after diving in paraffin and H&E staining,
they were studied by a pathologist who was blinded to
the experiment (Table 1) [22].

The obtained data were analyzed by Student t test,
ANOVA, and Welch test in SPSS v.17. P value equal or
less than 0.05 was considered significant. All study pro-
cedure was performed in compliance with international
guidelines on using animals and under control of Medi-
cal University Ethics Committee (KA=124).

3. Results

The animals were studied with regard to their weight, sal-
ivary glands pathologic changes, tongue lateral border ma-
lignant changes, saliva secretion rate, salivary peroxides
enzyme rate and saliva’s staldehyde. This study showed
that body weight of groups had a significant rise compared
to the control group. However, there was a significant
weight decrease in other groups especially in groups 5 and
12 in comparison with the control group (Table 1).

Tongue lateral border pathologic changes

This study showed that cigarette consumption had
changed rats’ mucosa from mild to severe dysplasia.
So that only 3 rats (37.5%) in the first group had a nor-
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mal mucosa. Also alcohol consumption in the second
group had caused mild to moderate dysplastic changes.
In groups number 5 and 12 that had simultaneous con-
sumption of alcohol and cigarette, severe pathologic
changes were detected. So that one carcinoma in situ
was reported in each group (12.5% and none of the ani-
mals had a normal mucosa in group 5).

In groups consuming vitamin E and vitamin C (groups
3, 4, and 10), no pathologic changes were observed.
Based on the study results, vitamin E inhibits patho-
logic changes due to cigarette and alcohol use in oral
mucosa, so that vitamin E consumption in group num-
ber 6 (cigarettes plus Vitamin E) had caused significant
pathologic changes compared to the cigarette only
group. This vitamin had the same inhibiting effect on
groups using alcohol and cigarette and alcohol alone.
Although vitamin C decreased malignant changes, its
effect was not as strong as vitamin E and the difference
was significant (P=0.03) (Table 2).

As seen in Table 3, cigarette and alcohol use cause
changes like vessels dilation, hyperemia, inflammatory
cells increase, and intercalated duct portion in parotid
gland. No histological changes were seen in salivary
glands of groups using vitamin C or vitamin E as well as
the control group. This study showed that using vitamin
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Figure 1. Mean saliva staldehyde in alcohol using groups during the study period

Journal of . .
S,\} Dentomaxillofacial
Radiology, Pathology and Surgery




Journal of
m , Dentomaxillofacial

Radiology, Pathology and Surgery

Winter 2018, Volume 6, Number 4

Table 1. Mean weight (g) of rats during the study period (days 1, 15, 30, 45, and 60)

Day

Groups
1 15 30 45 60
Cigarette 249 245 280 300 310
Alcohol 250 260 280 290 300
Vitamin C 248 260 300 350 380
Vitamin E 250 285 310 346 375
Alcohol, cigarette 247 240 260 270 294
Cigarette, vitamin E 247 260 289 305 335
Cigarette, vitamin C 246 256 275 284 312
Alcohol , vitamin C 249 255 272 286 309
Alcohol, vitamin E 250 261 283 308 329
Vitamin E, vitamin C 250 252 255 260 387
Cigarette, alcohol, vitamin E 250 264 292 306 324
Cigarette, alcohol, vitamin C 250 269 281 305 329
Cigarette, vitamin E, vitamin C 248 259 279 300 315
Alcohol, vitamin C, vitamin E 249 258 280 302 317
Cigarette, alcohol, vitamin E, vitamin C 249 266 280 300 322
Control 248 250 250 254 359

E and C has inhibiting effects and decreases histologi-
cal changes seen in alcohol and cigarette using groups.
Although Vitamin C decreased these changes, its effects
was not like vitamin E, however, the difference was in-
significant (P=0.12)

Saliva staldehyde changes in different groups

Figure 1 exhibits staldehyde amount in saliva in groups
using alcohol alone or with cigarette, as well as vitamin
E and vitamin C groups. As it is seen, this substance has
increased in alcohol group gradually. Simultaneous use
of alcohol and cigarette in group 5 has significantly in-
creased this substance compared to alcohol alone group
(P=0.02) and this could somehow indicates synergistic
effects of cigarette and alcohol on this substance.

Vitamin E and Vitamin C caused gradual decrease of
this substance in days 1 to 60 in groups under study
and compared to alcohol group, this decrease was sig-
nificant. The vitamin E role in decreasing this substance
compared to vitamin C role in groups 8 and 9 (that only

‘) Journal of . .
i Dentomaxillofacial
"UB J/ Radiology, Pathology and Surgery

have used alcohol with these vitamins) was more signifi-
cant and have caused marked staldehyde decrease.

Total saliva protein

Total saliva protein amount in cigarette and alco-
hol user groups (groups 1 and 2) decreased gradually
within 60 days of study; however, this amount had not
changed in groups 3, 4, 10 and the control group. The
difference between groups 1 and 2 with control group
with regard to decreasing total protein was significant
(P=0.00) (Table 4).

Total saliva peroxides enzyme

There was a significant decrease in peroxides enzyme
amount in groups 5 and 12 that had simultaneous use
of cigarette and alcohol compared to the control group
(P=0.00). There were not significant differences (P=0.14)
between groups 5 and 12 and groups 1 and 2. This mean
that simultaneous use of alcohol and cigarette lacked any
significant effect on peroxides enzyme decrease. Table 5

107
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Table 2. Pathologic changes of animals’ tongue
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Pathologic Changes
Normal Mild Moderate Severe Carcinoma

Groups Mucosa? Dysplasia? Dysplasia’ Dysplasia* in Situ® sce
No. % No. % No. % No. % No. % No. %
Cigarette 3 375 2 25 2 25 1 125 0 0 0 0
Alcohol 5 50 2 25 1 12.5 0 0 0 0 0 0
Vitamin C 8 100 0 0 0 0 0 0 0 0 0 0
Vitamin E 8 100 0 0 0 0 0 0 0 0 0 0
Alcohol, cigarette 0 0 3 37.5 2 25 2 25 1 12.5 0 0
Cigarette, vitamin E 7 87.5 1 12.5 0 0 0 0 0 0 0 0
Cigarette, vitamin C 3 37.5 3 37.5 i 25 0 0 0 0 0 0
Alcohol, vitamin C 4 50 2 25 2 25 0 0 0 0 0 0
Alcohol, vitamin E 6 75 1 12.5 1 12.5 0 0 0 0 0 0
Vitamin E, vitamin C & 100 0 0 0 0 0 0 0 0 0 o0
Cigarette, alcohol, vitamin E 6 75 1 125 1 12.5 0 0 0 0 0 o0
Cigarette, alcohol, vitamin C 1 12.5 3 37.5 2 25 1 12.5 1 12.5 0 0
Cigarette, vitamin E, vitamin C 7 87.5 1 12.5 0 0 0 0 0 0 0 o0
Alcohol, vitamin C, vitamin E 7 87.5 1 125 0 0 0 0 0 0 0 o
Cigarette, alcohol, vitamin E, vitamin C 6 75 2 25 0 0 0 0 0 0 0 o0
Control 8 100 0 0 0 0 0 0 0 0 0 0
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1. Normal Mucosa: Normal epithelium in thickness and cells, normal basal layer, no color change in epithelial cells; 2. Mild
Dysplasia: Changes in basal and par basal layer, hyperchromic cells and polymorphic nuclei; 3. Moderate Dysplasia: Dysplas-
tic changes in middle part of epithelium, hyperchromic nuclei, cellular polymorphism and crowding ; 4. Severe Dysplasia:
Involvement of basal layer to one layer above the middle, much mitotic activity, hyperchrome nuclei, polymorphism; 5. Carci-
noma in Situ: All epithelium involvement-excessive mitotic activity, hyperchrome nuclei, polymorphism; 6. SCC: Enlargement
of nucleus and nucleolus, hyperchrome, increasing nucleus to cytoplasm ratio-polymorphism, dyskeratosis, excessive and

unnatural mitotic activity

presents that vitamin C and E had protective effect and
increased peroxides enzyme in groups 3, 4, and 10. Also
these vitamins have relatively fixed peroxides enzyme

amount in other groups under study.

4. Discussion

Oral cancer is the fourth and sixth common cancer in
men and women, respectively. This cancer accounts for
50% of fatal cancers in India but only 4% in the Western
countries. This cancer is more common in adults over
40 but its prevalence between teens who use chewing

tobacco is rising. Men are affected to oral cancer four
times more than women. Almost 400000 new cases of
this disease are reported each year and most of them are
from developing countries. Less than 50% of these pa-
tients survive 5 years after diagnosis.

Smoking tobacco products (nicotine, cigarette, pipe,
snuff, tobacco), using alcohol drinks, iron and vitamin
deficiency, syphilis, viral and fungal infections are some
of the main causes of oral cancer. The most common
sites of this cancer are lips and then tongue and floor of
the mouth. Although oral cancer is very rare but it can
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Table 3. Pathologic changes of rats” parotid glands
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Pathologic Changes
Normal Dilatation of . Inflammation Intercalated  Striated Duct

Groups Mucosa Vessels Hyperemia Cells Duct Portion Portion
No. % No. % No. % No. % No. % No. %
Cigarette 4 50 1 12.5 1 12.5 1 125 1 12.5 0 0
Alcohol 5 62.5 2 25 0 0 1 12.5 0 0 0 0
Vitamin C 8 100 0 0 0 0 0 0 0 0 0 0
Vitamin E 8 100 0 0 0 0 0 0 0 0 0 0
Alcohol, cigarette 0 0 3 37.5 2 25 2 25 1 12.5 0 0
Cigarette, vitamin E 5 62.5 2 25 1 125 0 0 0 0 0 0
Cigarette, vitamin C 3 37.5 2 25 1 12.5 0 0 1 12.5 0 0
Alcohol, vitamin C 3 37.5 2 25 1 12.5 2 25 0 0 0 0
Alcohol, vitamin E 5 62.5 2 25 1 12.5 0 0 0 0 0 0
Vitamin E , vitamin C 8 100 0 0 0 0 0 0 0 0 0 0
Cigarette, alcohol, vitamin E 5 62.5 2 25 1 12.5 0 0 0 0 0 0
Cigarette, alcohol, vitamin C 1 12.5 2 25 2 25 2 25 1 12.5 0 0
Cigarette, vitamin E, vitamin C 6 75 1 125 1 125 0 0 0 0 0 0
Alcohol, vitamin C, vitamin E 6 75 1 12.5 1 12.5 0 0 0 0 0 0
Cigarette, alcoh.ol, vitamin E, 5 625 5 25 1 125 0 0 0 0 0 0

vitamin C

Control 8 0 0 0 0 0 0 0 0 0 0 0

destroy half of the face and sometimes it is necessary to
remove mandible to save patient’s life [23].

This study was designed to determine the effects of al-
cohol and cigarette use on oral mucosa and saliva com-
position, also the inhibiting effects of vitamin E and C as
two antioxidant substances. This research showed that
using cigarette and alcohol separately and simultane-
ously causes pathologic changes in rat tongue from mild
dysplasia to carcinoma in situ. This effect was more in
simultaneous use of these two substances, in other words
these substances have synergistic effects. Vitamin E and
C decrease the pathologic effects of these two substances
and a pretty more normal epithelium was reported in the
rats using these two vitamins.

@

Rothman and Keller suggested a synergistic effect at si-
multaneous exposure of alcohol and cigarette. They also
emphasized that every one of them alone would have
certain effects on oral mucosa [24]. Other studies demon-
strated the synergistic effect of cigarette and alcohol [25,
26]. Bross and Coombs showed that oral cancer appears
15 years earlier in women who were exposed to both alco-
hol and tobacco compared to women who were not using
cigarette or alcohol. They noticed that cigarette alone has
little effect in decreasing the age of oral cancer onset and
alcohol exposure alone has no clear effect in decreasing
the age of oral cancer onset [27]. Bandgarad et al. stud-
ied the alcohol and tobacco prognosis in oral cancer. They
found that simultaneous use of alcohol and tobacco to-
gether or using tobacco alone affects the disease progno-
sis but using alcohol alone has no effect on prognosis [28].




Winter 2018, Volume 6, Number 4

Journal of
(W‘ ,/ Dentomaxillofacial

Radiology, Pathology and Surgery

Table 4. Mean total protein of rats” saliva (ng/dL) during the period of study (days 1, 15, 30,45, and 60)

Day
Groups
1 15 30 45 60

Cigarette 0.030 0.028 0.025 0.024 0.020
Alcohol 0.028 0.025 0.025 0.024 0.022
Vitamin C 0.030 0.029 0.029 0.029 0.029
Vitamin E 0.029 0.029 0.029 0.030 0.030
Alcohol, cigarette 0.029 0.025 0.024 0.020 0.018
Cigarette, vitamin E 0.029 0.029 0.029 0.028 0.030
Cigarette, vitamin C 0.031 0.029 0.026 0.025 0.022
Alcohol, vitamin C 0.029 0.025 0.023 0.023 0.021
Alcohol, vitamin E 0.029 0.029 0.029 0.028 0.029
Vitamin E, vitamin C 0.030 0.030 0.030 0.031 0.031
Cigarette, alcohol, vitamin E 0.029 0.029 0.029 0.029 0.029
Cigarette, alcohol, vitamin C 0.029 0.025 0.022 0.020 0.015
Cigarette, vitamin E, vitamin C 0.030 0.030 0.030 0.030 0.030
Alcohol, vitamin C, vitamin E 0.029 0.029 0.029 0.029 0.029
Cigarette, alcohol, vitamin E, vitamin C 0.031 0.030 0.031 0.031 0.033
Control 0.029 0.029 0.029 0.029 0.030

According to the most recent studies, cigarette smoke
increases the risk of oral cancer by destroying protective
molecules in oral saliva and transforming it to a danger-
ous chemical compound. Also cigarette smoke is not only
harmful, but it also causes the body to act against itself.
Researchers have shown that saliva contains antioxidants,
molecules that naturally protect the body against cancer.
However, cigarette smoke destroys these molecules and
transforms saliva to a dangerous compound. Also normal
saliva not only loses its useful properties after exposure
to cigarette but also destroys oral cells [29].

Studies have demonstrated that using lots of fruits de-
creases the risk of oral cancer. Using a lot of fruits espe-
cially sour fruits and citrus juice, decreases the risk of
precancerous lesions formation and oral cancer in men.
A Harvard University research on more than 42000 men
shows that eating enough fruits and vegetables full of
vitamin C reduces the risk of cancer up to 30% to 40%

() Eermmtonc)
[29]. So far preventive effect of regular fruit and veg-
etable use has been demonstrated [30].

Vitamin E is a strong antioxidant. This vitamin could
strengthen the immune system, improve cancer chemo-
therapy recovery, and reduce the side effects of radio-
therapy and chemotherapy in patients with cancer. In-
vestigations show that this vitamin has protective role
with its preventive effect in breast, prostate, and urinary
bladder cancers [30].

So far the effects of using vitamin E with alcohol and
cigarette on malignant changes of oral mucosa have not
been reported. In 1993, Garewal studied the published
articles about beta carotene and vitamin E effects and
their preventive role in developing oral cancer. The re-
sults showed that low consumption of beta carotene is
associated with high risk of developing cancer. Also
smokers have low beta carotene levels in oral mucosa
cells compared to nonsmokers. In several laboratory
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Table 5. Mean peroxides enzyme of rats’ saliva during the period of study (days 1, 15, 30, 45, and 60)

Day

Groups
1 15 30 45 60
Cigarette 550 500 450 400 350
Alcohol 545 510 460 390 350
Vitamin C 560 565 570 580 600
Vitamin E 567 580 600 620 650
Alcohol, cigarette 548 520 500 450 405
Cigarette, vitamin E 610 600 600 605 605
Cigarette, vitamin C 532 530 530 530 530
Alcohol , vitamin C 530 526 530 530 530
Alcohol, vitamin E 510 520 550 560 610
Vitamin E, vitamin C 542 580 600 620 658
Cigarette, alcohol, vitamin E 500 500 500 500 500
Cigarette, alcohol, vitamin C 580 540 500 450 401
Cigarette, vitamin E, vitamin C 510 490 490 490 490
Alcohol, vitamin C, vitamin E 490 500 510 510 510
Cigarette, alcohol, vitamin E, vitamin C 525 530 550 562 571
Control 516 510 515 514 515

and animal models, including hamster, these agents had
strongly stopped oral cancer [29].

Studies in rats have shown that vitamin E could slow
cancer cells progression. So this theory that vitamin E
may have useful effects on head and neck cancer cells, has
been already presented [29]. Also using vitamin E com-
bined with mineral selenium and beta carotene decrease
pain in radiotherapy of oral and intestinal membrane [29].

However there are studies that reject Vitamin E role
in preventing cancer. In 1994, the National Cancer
Institute reported that using antioxidant vitamins has
not decreased lung cancers and other cancers in 29000
smokers. In 2002, Canadian researchers after 8 years
study reported that antioxidants were not only unable
to prevent secondary intestinal cancer, but secondary
cancer rate was also reported two times more than that
in the control group.

7 Journal | of . .
S,J Dentomaxillofacial
h d Surgery

Radiology, Pathology an

Likewise, the research done by the American Medi-
cal Association showed no significant decrease in mor-
tality rate due to intestinal cancers in individuals using
antioxidant substances. They also found that although a
combination of vitamin E and beta carotene may have a
protective effect on radiotherapy side effects, high dose
of these antioxidants may interfere with the ability of ra-
diotherapy to kill the cancer cells [30].

Our study results show that cigarette and alcohol signif-
icantly decreased saliva total protein and peroxides en-
zyme, but Vitamin E and C had protective effect and pre-
vented the overwhelming changes happening in saliva
composition. Fujinam et al. demonstrated that cigarette
smoke causes total saliva protein and peroxides enzyme
in rats that is similar to the above study results [9].

The saliva is a liquid that is exposed to gases like
cigarette smoke. Free radicals, active oxygen, nitrogen
species, carcinogens, and different toxic substances in
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cigarette smoke, expose oral epithelial cells to direct and
constant attack and their gradual accumulation may end
in malignant transformation [9, 14]. In a published study
in 1997 by Dayan et al., it was demonstrated that saliva
significantly inhibits initiating and progressing of oral
cancer in an animal model induced by carcinogen factor,
4-nitroquinolinel-oxide [31]. Nishioka et al. provided
further support for saliva anti-carcinogenic potentials
against oral cancer [32].

The enzymes play the main role in oral defense mecha-
nism, especially against the free radicals due to cigarette
smoke. Saliva antioxidant system, especially peroxides
has attracted a lot of attention. Studies have shown that
oral peroxides enzyme inhibits initiating and progressing
of oral cancer [33, 34]. According to recent observations,
cigarette smoke causes 60% decrease in oral peroxides
activity and since the saliva could not replace the dam-
aged enzymes, loss of peroxides activity is irreversible.

Heavy smokers that smoke more than 20 cigarettes a
day (since they lacked a recovery before their next smok-
ing), show a clear decrease in peroxides enzyme activity.
So their saliva is not protected by peroxides against ciga-
rette smoke and other free radicals that penetrate into
the oral cavity through foods, drinks, and inhaling sub-
stances [35, 31]. Studies have shown that passive smok-
ing (indirect cigarette breathing) is more dangerous than
smoking cigarette (mainstream smoking). Thus passive
smoking biological effects could be worse than smoking
the cigarette itself [36].

Like smokers, the rats exposed to cigarette smoke had a
lower weight compared to the control group rats which is
similar to Fujinam et al. study results. It is clear that loss
of weight is due to exposure to cigarette smoke. Loss of
weight in smokers is attributed to possible change in cel-
ery restorations or an increase in metabolic rate [37, 38].

In rats exposed to cigarette smoke or alcohol, vasodi-
latation, inflammatory cells, and hyperemia in parotid
gland was observed. Argacha et al. and Fujinam et al.
showed that nicotine dilates parotid gland peripheral
vessels [9, 39]. Also Maier et al. showed that nicotine
causes severe morphologic and functional changes in
salivary glands [40].

In this study, some of the parotid glands exposed to
cigarette smoke and alcohol showed intercalated duct
portions which are consistent with Fujingham et al.
study findings [9]. In Maier et al. study (1988), the ef-
fect of long-term alcohol and cigarette use on salivary
glands function and morphology was considered. This
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study showed that chronic use of alcohol and cigarette
smoking cause morphological and functional changes in
salivary glands.

They noticed the fat accumulation in acini cells with
decrease in weight and parotid gland protein contents.
Nevertheless, clinical enlargement of parotid gland may
be seen in chronic alcoholics [17]. Right now, tobacco
is not classified as a carcinogen for salivary glands and
little evidence exists about the connection between ciga-
rette smoke and salivary glands tumor [41]. In this study,
there was no evidence supporting that salivary glands
inflammation due to smoking could cause cancer.

5. Conclusion

The results of this study showed that vitamin E and C
have both useful properties regarding cigarette and al-
cohol harmful effects and vitamin E effect was stronger
than vitamin C.
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