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To determine the level of trace elements especially copper in oral submucous
fibrosis. The objective of the study is to evaluate the levels of circulating trace
elements especially copper in oral submucous fibrosis. 30 OSMF patients and
30 healthy individuals from the OPD of Saveetha Dental College. Serum
samples were analyzed for serum Copper level DiBrom-PAESA method using
ERBA CHEM 5 plus analyzer. There is a highly significant increase in copper
levels (p<0.001) in OSMF patients compared to controls, by the influence of
OSMF on metabolisms. Our findings suggest that increased Copper values can
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be used as a diagnostic marker for the manifestation of OSMF.
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INTRODUCTION

Oral submucous fibrosis (OSMF) is high risk
precancerous condition mostly seen in south and
south-east Asian countries like India, Bangladesh,
Sri Lanka, Pakistan, Taiwan, China, and other
Asiatics (Samiha Bari et al, 2017, Yesha
Vijaykumar Jani et al, 2017, Tupkari TV et al,
2007). Oral cancer is the sixth most commonly
seen cancer worldwide (Sunita N Dyavanagoudar,
2009). Oral squamous cell carcinomas (OSCCs) is
the most commonly seen in the case of oral cancer
(Shah JP et al, 2003). OSMF is caused due to
chewing of Areca nut. The introduction of areca
quid product like Gutkha ( AQ tobacco), Pan Masala
(areca quid) in the Indian market as commercial
preparation in the 1980s made an increase in the
use of Pan Masala and Gutkha in younger age
groups (Sunita N Dyavanagoudar, 2009).

According to the World Health Organisation
(WHO), OSMF is "a generalized pathological state
of the oral mucosa associated with a significantly
increased risk of cancer. OSMF shows several
symptoms like Burning sensation in the mouth
during consumption of spicy food, Appearance of
blisters especially on the palate, Ulceration,
Excessive salivation, Defective gustatory sensation
and dryness of the mouth (Shah JP et al, 2003). The
pathogenesis of the disease is not well established,
but the cause of OSMF is believed to be
multifactorial (Rajendran R, 2009). The present
study was made to trace the amount of copper in
the blood serum of normal individual vs OSMF
patients.

MATERIALS AND METHODS

Patients were selected from those attending the
outpatient department of Saveetha Dental College,
and hospitals and divided into two groups as
follows

Group I - Normal healthy individuals - 30
individuals
Group II - Patients with OSMF - 30 individuals

Inclusion Criteria

Individuals with the age group of thirty-five to
Sixty-five years
OSMF Patients
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Exclusion Criteria

illness like
Stroke,

Individuals with other systemic
cardiovascular disease, Renal failure,
endocrine illness.

Immunocompromised individuals
Sample collection and Procedure

Informed consent was obtained from the patient
before sample collection. 3ml of venous blood was
collected and distributed in plain collection tubes
and centrifuged in 3000rpm for 10 minutes. Then
the serum was separated and then it is analyzed for
serum Copper level DiBrom-PAESA method using
ERBA CHEM 5 plus analyzer.

Principle

The reducing agent Guanidine hydrochloride
releases copper bound to ceruloplasmin in an
acidic medium. Dibromo-PEASA (4-(3,5-dibromo-
2-Pyridylazo)-N-ethyl-N-Sulfopropylaniline)
reacts with the free copper to form a stable
coloured complex. The intensity of this colour is
proportional to the copper concentration in the
sample and is measured photometrically at
580nm.

RESULTS

Table 1: Mean, SD and Significance value of
Level of Copper in control vs OSMF patients

Parameters Controls OS.MF p-
patients Value
Copper 117.64 + 195.09 =+ <0.001
28.07 34.82
250
Copper

200
150 4

M control

100 M patients
50 A
O 1

control patients

Figure 1: Significance value of Level of Copper
in control vs OSMF patients

DISCUSSION

The Copper levels of OSMF patients 195.09 + 34.82
were significantly high when compared with
healthy individuals 117.64 + 28.07 the significant
value is p<0.001
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OSMF is a well recognized potentially malignant
condition of the oral cavity. Controlling the
consequence of OSMF requires intervention in at
risk of persons before the disease becomes
untreatable. Detection of the precancerous
condition and preventing it from becoming cancer
seems to be the best method to treat oral cancer
(Akanksha Yadav et al, 2015).

Hence the study has been carried out and the
content of copper seems to be increased on OSMF
patients as compared to normal patients. On
chewing areca nut or its commercial products, the
level of soluble copper is released into saliva,
which is absorbed into the oral mucosa (Trivedy C
etal, 1997).

Increased serum copper in OSMF is due to copper
present in areca nut increases the collagen
production in oral fibroblasts by upregulating lysyl
oxidase leading to crosslinking of collagen and
elastin (Philips Mathew et al, 2014, Shetty SR et al,
2013). However, studies tracing the source of the
increased copper content are rare in the literature.
Interestingly, on review of literature, it was found
that the areca nut plantations in South India
commonly use Bordeaux mixture (BM), a copper-
based fungicides on areca nut palms which would
increase the level of copper in areca nut (Sastry MN
et al, 1988, Nayaka S et al, 2005). One of the most
important ingredients for Bordeaux mixture is
copper sulphate (Kurian A et al, 2007). The
copper-induced mutagenesis through the p53
aberrations in OSMF, which can be critical in the
progression of the potentially malignant lesions to
squamous cell carcinoma (Philip Mathew et al,
2015). Several studies have reported the increased
tissue and serum copper levels in OSMF patients
(Trivedy CR et al, 2000, Trivedy C et al, 2001,
Trivedy C et al, 1999). OSMF can also be stated as
a“collagen metabolic disorder” where there is an
increased production of collagen and there is a
decrease in collagen degradation which lead to
fibrosis (Richa Goel et al, 2014, Trivedy C et al,
2014, Noguchi Y et al, 2006, Archana Venugopal et
al, 2016, George A et al, 2011). Thus there is lots
of evidence to prove that there is an increase in the
level of trace element copper in OSMF patients.

CONCLUSION

Oral carcinoma develops from oral potentially
malignant disorders. Our research findings
conclude that an increase in the level of copper is a
remarkable criterion in  diagnosis and
manifestation of OSMF.
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