Based upon previous research, a small

amount of Se is essential to the human body.
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Action of Selenium Supplemented to Drinking
Water in the Prevention and Treatment of
Oral Submucous Fibrosis in Mice

Shenc-Yane Lee, and Bey-Rone Guyo
ABSTRACT

The preventive and inhibitory effects of selenium (Se) in the drinking water
on the submucous fibrosis in mice were studied in this experiment. Fibrosis was
induced by injection of a 0.05 ml 4% phenol solution into the right oral sub-
mucosa. Forty-four ICR male mice were randomly divided into five groups. The
drinking water of the control group contained no Se. The drinking water of
groups | and 2 contained 2 and 4 ppm Se respectively after induction of fi-
brosis. The drinking water of groups 3 and 4 contained 2 and 4 ppm Se 48
days before fibrosis induction and throughout the experiment. The mice were
sacrificed 14 or 28 days after induction of fibrosis. The specimens were taken
and examined by autopsy and microscopy. The fibrotic thickness of the control
group 14 days after fibrotic induction was significantly larger than that of the
experimental groups. This demonstrated that addition of Se to the drinking
water was effective in the prevention and treatment of submucous fibrosis.
However, the fibrotic thickness of the control group 28 days after fibrotic
induction was equal to or slightly larger than that of the experimental groups.
And the difference was statistically insignificant. It might suggest that the lon-
ger period of oral exercise and tissue repair had contributed to the improve-
ment of fibrosis in the control group.

Key words:  Oral submucous fibrosis, selenium, drinking water, preven-
tion, treatment.
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study™, and could aid in the anti-carcinogenic

Se also acts as an antagonist of

This is due to the multiple biological effective-
ness of Se on the human body. it has been

proven as an anti-carcinogen in an animal

heavy metals poisoning such as As, Cd, Hg and
Ag®. Se is considered essential for normal

human growth and development®. It is an impor-
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tant component of glutathione peroxidase

56789 Se deficiency is closely related to devel-

opment of coronary artery cirrhosis"?, liver

(11) (12)
y

cirrhosis and

arthritis®!¥. It is also reported that Se defi-

multiple cirrhosis

ciency was related to Keshen disease in the
San-Si province of China and muscle pain syn-
drome in Finland and New Zealand®®'***.

A recent study reported that Se indirectly
inhibits the formation of prostaglandin.Sub-
mucous fibrosis is the result of progressive
inflammation of submucous scar tissue. The en-
hancement of Se may inhibit the inflammatory
reaction caused by prostaglandin, and result in
the prevention and inhibition of submucous fi-
brosis.The purpose of this experiment is to eval-
uate the effect of different Se concentrations on

submucous fibrosis.

MATERIALS AND METHODS

1. Materials:

ICR male mice, 3 weeks after weaning and
weighing 25 to 30 grams, were used in this
experiment. The mice were placed in hardwood-
chip lined plastic cages.

The laboratory was maintained at 21 %1
degree C, 50% relative humidity, and the light
toggled on/off for a 12-hour cycle to simulate
normal conditions. Throughout the study, the
animals were fed ad libitum with water and for-
age of Lab Chow 5001 (Charles River Co., Wilin-
gton, MA, USA). The drinking water was placed
in a plastic bottle and changed twice a week. Naz
Se0; was bought from the Sigma Chemical Com-
pany, St. Louis, U.S.A.

2. Methods and Procedures:

The submucous fibrosis inducing method
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used in this experiment was adopted from Dr.
Chen®®. All mice in the study were anesthetized
with a subcutaneous Ketamin injection into the
abdominal area. 0.05 ml of 4% phenol solution
was injected into the right oral submucosa to
induce fibrosis.

Forty-four mice were randomly divided into
five groups. The drinking water of the control
group (consisted of nine mice) contained no Se
throughout the experiment. The drinking water
of group | (consisted of nine mice) contained 2
ppm Se after induction of fibrosis. The drinking
water of group 2 (consisted of eight mice)
contained 4 ppm Se after fibrosis induction. The
drinking water of groups 3 and 4 (both consisted
of nine mice) contained 2 and 4 ppm Se 48 days
before the induction of fibrosis and throughout
the experiment.

After the induction of fibrosis, the experi-
ment was performed in two stages. In the first
stage, 4 or 5 of the mice in each group were
sacrificed by cervical vertebra luxation 14 days
following the induction. In the second stage, the
rest of the mice were sacrificed in the same way
after an additional 14 days. The specimens were
taken and examined by autopsy and microscopy
after fixing with a 10% buffered formalin solu-
tion and staining with hematoxylin eosin and
masson trichrome. The Student’s t-test was used
to compare the results of the control and experi-

mental groups in this study.

RESULTS

This experiment has evaluated the preven-
tive and inhibitory effects of Se on submucous
fibrosis. The Studetn’s t-test was used to exam-
ine the difference between control and experi-

mental groups in each stage described previous-




In the first stage, the mean fibrotic thick-
ness of the four experimental groups is signifi-
cantly thinner (p < 0.05) than that of the control
group (Fig. | and 2). Table | illustrates the
experimental results for each group. This sug-
gests that the addition of Se into drinking water
was effective in preventing and inhibiting oral
submucous fibrosis.

In the second stage, the experimental
Group | has the same fibrotic thickness as the
control group. The mean fibrotic thickness of the
remaining experimental groups is thinner than
that of the control group, but the difference is
statistically insignificant (p > 0.05). Table 2
illustrates the experimental results for each
group. Thus, the effectiveness of Se against sub-

Fig. 1. (H.E. X 200) Group | showed marked fibrosis
beneath epithelial layer which was intermingled
with a few inflammatory cells (14 days after

induction of fibrosis).

Action of Selenium on Oral Submucous Fibrosis
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Fig. 2. (H.E. X 100) group 4 demonstrated narrower
zone of fibrosis beneath epithelial layer (14
days after induction of fibrosis).

mucous fibrosis is statistically insignificant after
28 days.

DISCUSSION

Oral submucous fibrosis is a progressive
fibrotic disease in the oral cavity and
oropharynx“®'”_ In the initial stage, the disease
is characterized by an unusual sensation of the
mouth and sensitivity to cold and heat. This is
followed by difficulty with mouth opening.
Epidermoid carcinoma is found in 5% of the
advanced cases. The occurence of oral sub-
mucous fibrosis is related to environmental con-
ditions, peculiar dietary components, and social
customs.

Oral submucous fibrosis is not a common
disease. Unfortunately, Tiawan is one of the
countries with a high incidence of this disease.
Betel-nut chewing, very popular in Taiwan, is
closely related to oral submucous fibrosis.
Almost all victims of the disease in Taiwan have
the habit of chewing betel-nuts. However, the
amount and frequency of betel-nut chewing are
not proportional to the occurence of the disease.
For instance, some victims of the disease have
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accumulation of Se in the body seem not to fur-
ther improve the inhibitory effect on the forma-
tion of fibrosis. Likewise, oral exercise does not
futher ameliorate fibrosis which has already
been improved by previous ingestion of Se.
Therefore, an in-depth investigation is recom-

mended.
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