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Abstract: Background: In recent years, OSMF has received considerable attention as a precursor to cancer and occurs in younger age
group individuals. Oral submucous fibrosis (OSF) is a potentially malignant disorder that causes fibrosis and inflammation of the oral
mucosa. Aim: To study the correlation between Serum Vitamin C and Iron levels in OSMF individuals. Methods: This prospective study
was conducted on forty patients seeking treatment for Oral submucous fibrosis. Same number of healthy individuals (controls) were also
selected. Detailed history of all study subjects was recorded. Levels of Vitamin C and Iron were estimated in venous blood by standard
methods. Results: OSMF group showed significantly lower levels of serum Vitamin C and Iron. Mean values of serum Vitamin C and
Iron of control group were (1.06 ± 0.12 mg/dl) and (148.24 ± 18 μg/dl) respectively whereas in OSMF group the values were (0.3 ± 0.20
mg/dl) and (101.06 ± 15 μg/dl) respectively. Conclusion: Various factors associated with the use of areca nut along with the Vitamin C
and Iron deficiency may act as risk for developing Oral submucous fibrosis.
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1. Introduction

2. Methods

Oral submucous fibrosis (OSF) is a potentially malignant
disorder that causes fibrosis and inflammation of the oral
mucosa. The prevalence of OSF cases has increased from
0.03% to 6.42% in the last four decades, making it a
significant public health problem in India.1 A significant
proportion of oral squamous cell carcinomas develop from
premalignant lesions such as leukoplakia and conditions
such as oral submucous fibrosis.2 Habit of chewing areca nut
is the major etiological factor of OSMF.

The study was conducted at a tertiary care teaching dental
hospital of northern India. This prospective study was
conducted on forty patients seeking treatment for Oral
submucous fibrosis. The clinical diagnosis of oral
submucous fibrosis was made by using the criteria as per
Khanna JN, Andrade NN., 1995.7 Same number of healthy
individuals (controls) were also selected.

In recent years, OSMF has received considerable attention
as a precursor to cancer and occurs in younger age group
individuals.3 The condition begins as an inflammatory
response to areca nut chewing, followed by fibrosis of the
oral submucosa and then progresses to induce restriction of
the mouth opening and difficulty in mastication and
swallowing.4
Altered trace element status has been reported in both the
potentially malignant and malignant stages. Antioxidant
nutrients such as vitamin C, beta-carotene, zinc and
selenium are regularly found to reduce the risk of oral cancer
and precancers.5 Excessive collagen synthesis in OSF may
result in a decline in the levels of serum and plasma Fe in
OSF patients. The burning sensation and the restricted
mouth opening in this disease limits the intake of food,
further exacerbating deficiencies of micronutrients.6 Thus,
this study was planned to evaluate the correlation between
Serum Vitamin C and Iron levels in OSMF individuals.

Detailed history of all study subjects was recorded which
includes history of deleterious habit, systemic diseases and
undergoing antioxidant/ multivitamin supplementation.
Detailed clinical examination was conducted and findings
were recorded.
For study group: Inclusion criteria were- Subjects with
definitive habit of Areca nut/tobacco in any form and
alcohol; and Subjects with clinical signs and symptoms of
OSMF. Exclusion criteria were- Subjects with any other
Precancerous lesions or Conditions other than OSMF;
Subjects suffering from any systemic diseases like diabetes,
cardiac diseases, renal diseases, liver diseases and other
malignancies;
Subjects
who
are
taking
Antioxidants/multivitamin preparations.
For control group: Inclusion criteria were- Subjects
without any clinical Oral lesions; Subjects with no
deleterious habits; Subjects without systemic diseases.
Exclusion criteria were- Subjects with any Precancerous
lesions/conditions and Oral cancer; Subjects suffering from
any systemic diseases like diabetes, cardiac diseases, renal
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diseases, liver diseases and other malignancies; Subjects
who are taking antioxidants/multivitamin preparations.

the mucosa. In the later stages, the mucosa becomes inelastic
and leathery because of the fibrotic bands.10

Two ml of venous blood was collected, blood was allowed
to clot at room temperature for 1 to 2 hours. The serum was
separated by centrifuge machine at 3000 rpm for 15 minutes
to get a clear serum sample, The serum was pipetted using a
micro pipette and transferred into sterile plastic storage vial
and was stored at -20oC in a dark container until assay.

Altered trace element status has been reported in both the
potentially
malignant
and
malignant
stages.1,11
Microminerals are well established to be essential in
metabolism as components of enzymes and hormones in the
body. This research will focus on three trace minerals—Zn,
Cu, and Fe—that are altered in OSF. Zinc is crucial for the
normal functioning of the immune cells, antioxidant defense,
wound healing, and stability of biological mem- branes.12
Chewing of areca nut generates reactive oxygen species,
which can cause damage to the proteins and nucleic acids in
the body.

Levels of Vitamin C was estimated done by
dinitrophenylhydrazine method. The Principle of this
method is that Dehydro ascorbic acid was coupled with 2,4
dinitrophenylhydrazine and the resulting derivative is treated
with sulphuric acid to produce a newly observed color which
is measured at 545 nm. Iron estimation was done by ramsays
method and the principle of this method is that in the
presence of sodium sulphate, iron reacts with 2,2' tripyridyl
reagent to form a colour complex whose absorbance was
read in colorimeter.
Written and informed consent was obtained from study
subjects. Permission of ethical committee was obtained from
the Institutional Ethics Committee. All the questionnaires
were manually checked and edited for completeness and
consistency and were then coded for computer entry. After
compilation of collected data, analysis was done using
Statistical Package for Social Sciences (SPSS), version 21
(IBM, Chicago, USA). The results were expressed using
appropriate statistical variables.

3. Results
OSMF group showed significantly lower levels of serum
Vitamin C and Iron. Mean values of serum Vitamin C and
Iron of control group were (1.06 ± 0.12 mg/dl) and (148.24
± 18 μg/dl) respectively whereas in OSMF group the values
were (0.3 ± 0.20 mg/dl) and (101.06 ± 15 μg/dl)
respectively. (Table 1) This finding was statistically
significant.
Table 1: Serum Vitamin C and iron levels between study
and control group
Study group
Oral submucous fibrosis
Control

Vitamin C (mg/dl)
Mean
SD
0.3
0.20
1.06
0.12

Iron (μg/dl)
Mean
SD
101.06 15
148.24 18

4. Discussion
One of the major etiological factor behind OSMF is habit of
chewing areca nut as also observed in this study. The areca
nut is composed of alkaloid components.8 The most potent
alkaloid, arecoline, causes an abnormal increase in the
production of collagen by the oral mucosal fibroblasts. This
over production leads to the development of fibrotic bands
in the buccal mucosa of OSF patients.9 The condition begins
as an inflammatory response to areca nut chewing, followed
by fibrosis of the oral submucosa and then progresses to
induce restriction of the mouth opening and difficulty in
mastication and swallowing. The early stage symptoms
include burning sensation in the mouth, development of
ulcers and vesicles, increased salivation, and blanching of

Zn induces activation of antioxidant enzyme superoxide
dismutase which inhibits pro- duction of reactive oxygen
species. The levels of SOD were found to be reduced (75.42
± 7.04) in OSF patients as compared to controls (177.17 ±
5.92).13 The mineral copper plays an important role in the
formation of red blood cells and synthesis of collagen in the
bones and connective tissue and aids in the absorption of
iron. It is also essential for the functioning of enzymes such
as Cu/Zn- superoxide dismutase and lysyl oxidase.14 Related
to OSF, Cu is a cofactor for lysyl oxidase, the enzyme
involved in the maturation of collagen. The areca nut
contains a high content of Cu that is released within 5–30
minutes of chewing the nut, inducing upregulation of lysyl
oxidase in the oral mucosa. Trivedy et al. observed that the
levels of Cu in the saliva peaked after 10 mins in two
volunteers and 20 minutes in the third volunteer after
chewing an areca nut product for 30 minutes.15 It has been
suggested that the elevated levels may then induce excessive
collagen formation by the fibroblasts.
Iron is required for the functioning of numerous enzymes
such as cytochrome oxidase, xanthine oxidases, succinate
dehydrogenase,
glucose-6-phosphate
dehydrogenase,
catalases, peroxidases, and choline dehydrogenase. It acts as
a cofactor for prolyl hydroxylase (PH) and lysyl
hydroxylase, which are enzymes involved in hydroxylation
of collagen. Excessive collagen synthesis in OSF may result
in a decline in the levels of serum and plasma Fe in OSF
patients. Finally, the burning sensation and the restricted
mouth opening in this disease limits the intake of food,
further exacerbating deficiencies of micro-nutrients. The Fe
dependent enzyme, cytochrome oxidase, is required for the
development of the epithelium. A deficiency of iron in OSF
reduces the levels of cy-tochrome oxidase, resulting in
atrophy of the epithelium. Investigations have reported
diminished Zn and Fe values in OSF subjects, as compared
to healthy controls.16 In contrast, Cu levels in
serum/plasma/saliva have been observed to be elevated
rather consistently.17
We observed that, decrease in Serum Vitamin C levels in
OSMF group which is in accordance with the studies
conducted by other authors. Diet rich in high fiber and
Vitamin C both has protective effect on development of
OSMF and leukoplakia.18 Case control studies have shown
that consumption of carotene rich vegetables and Vitamin C
rich fruits markedly reduced risk of oral cancer.19 Another
study from Gujrat reported that high intake of fruits and
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vegetables can act as protective shield for OSMF.20 Another
author from Pakistan concluded that the therapeutic
supplementation of the vitamin C reduces the oedema
between the collagen bundles and helps in regeneration of
new collagen bundles with good approximation in OSMF
patients.21

5. Conclusion
On the basis of findings of this study, it can be stated that
various factors associated with the use of areca nut along
with the Vitamin C and Iron deficiency may act as risk for
developing Oral submucous fibrosis. Further larger
controlled trials are warranted to support our findings.
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