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Abstract:

Introduction: Oral submucous fibrosis (OSMF) is a malignant, chronic condition of the oral mucosa. It has
been hypothesized that an insufficiency or excess of trace elements like copper (Cu), zinc (Zn), or iron (Fe)
contributes significantly to OSMF's pathophysiology.

Objectives: Salivary copper, zinc, iron, and copper-to-zinc ratio were estimated and compared between OSMF
patients and healthy controls in this research.”

Materials and methods:

In this cross-sectional research, we recruited a total of 100 people: 50 people with OSMF (the experimental
group) and 50 people without the disorder (the control group). Atomic absorption spectroscopy was used to
determine the concentrations of copper, zinc, and iron in the collected saliva samples. The copper-to-zinc ratio is
a derived parameter that was computed.

Results:

“The results revealed significantly higher levels of salivary copper in the OSMF group compared to the control
group (p < 0.001). Conversely, salivary zinc levels were significantly lower in the OSMF group (p < 0.001).
Salivary iron levels did not show significant differences between the two groups (p = 0.237). The copper-to-zinc
ratio was significantly elevated in OSMF patients compared to healthy individuals (p < 0.001).”

Conclusion

Individuals with OSMF were shown to have an imbalance between copper and zinc in their saliva, as well as a
greater ratio of copper to zinc. This suggests that these trace components may play a role in OSMF's origin.
Further research is needed to elucidate the underlying mechanisms, although it seems that copper, zinc, iron, and
the copper-to-zinc ratio in saliva may have significant diagnostic and prognostic repercussions for OSMF.
Keywords: Oral submucous fibrosis, trace elements, salivary copper, salivary zinc, salivary iron, copper-to-zinc
ratio, atomic absorption spectroscopy.

Introduction:

Oral Submucous Fibrosis (OSMF) is a potentially
malignant disorder characterized by the progressive
fibrosis of the oral mucosa, leading to restricted
mouth opening, dysphagia, and significant morbidity
(1). The exact etiology of OSMF remains unclear;
however, several factors have been implicated in its
pathogenesis, including betel nut chewing, areca nut,
tobacco  consumption,  genetic  susceptibility,
nutritional deficiencies, and immune dysregulation (2,
3). Trace elements play a vital role in various
physiological processes and are essential for
maintaining optimal health. Copper (Cu), zinc (Zn),
and iron (Fe) are trace elements that serve as cofactors
for numerous enzymes involved in cellular
metabolism, antioxidant defense, and immune
modulation (4, 5). Imbalances in these trace elements

have been associated with the pathogenesis of various
diseases, including oral disorders (6, 7).

Several studies have reported alterations in the levels
of copper, zinc, and iron in serum, saliva, and tissue
samples of OSMF patients. These studies suggest that
an imbalance in these trace elements may contribute
to the development and progression of OSMF (8, 9).
Saliva, being easily accessible and non-invasive, has
gained attention as a potential diagnostic and
prognostic tool for various oral diseases (10).

To date, limited research has been conducted to
evaluate the levels of salivary copper, zinc, iron, and
the copper-to-zinc ratio in OSMF patients and
compare  them  with  healthy  individuals.
Understanding the changes in these trace elements and
their ratios in OSMF can provide valuable insights
into the underlying pathophysiology and aid in the
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development of novel diagnostic and therapeutic
approaches.

Therefore, this study aimed to estimate the salivary
levels of copper, zinc, iron, and the copper-to-zinc
ratio in OSMF patients and compare them with
healthy individuals. By analyzing these parameters in
saliva, we can gain a better understanding of their
potential role in the pathogenesis and progression of
OSMF.  Furthermore, identifying  significant
alterations in these trace elements may have clinical
implications in the diagnosis, monitoring, and
management of OSMF.

This research is of significant importance as it
explores the relationship between trace elements and
OSMF, which can contribute to the existing
knowledge base on the pathogenesis and biomarkers
of this potentially malignant disorder. This study's
results may provide the groundwork for further
research into OSMF's underlying processes and the
creation of specific treatment therapies.

Materials and Methods:

Study Design and Participants:

One hundred people participated in this cross-
sectional research; 50 people with Oral Submucous
Fibrosis (OSMF) and 50 people without any oral
mucosal lesions served as the test and control groups,
respectively. To reduce potential bias, we used age
and gender matching to pair together the two sets of
participants.

Sample Collection:

Everyone who took part spat into collection tubes to
provide a saliva sample. In the hour leading up to
sample collection, participants were asked to not eat,
drink, or engage in any oral hygiene practices.
Participants were instructed to gargle with water to
flush away any lingering particles. After that, we had
them expectorate straight into the clean bottles.

Sample Processing and Analysis:
To filter out foreign particles and dead cells, we

centrifuged samples of the subject's saliva at 3000

Results:
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rpm for 10 minutes. The crystal-clear supernatant was
skilfully removed and frozen at -80 degrees Celsius
for further examination.

The levels of copper, zinc, and iron in the saliva
samples were determined using atomic absorption
spectroscopy. Briefly, appropriate dilutions of the
saliva samples were prepared, and the absorbance of
each metal was measured against a calibration curve
generated using known standards. The concentrations
of copper, zinc, and iron in the saliva samples were
calculated based on the calibration curve.

Calculation of Copper-to-Zinc Ratio:

The copper-to-zinc ratio was calculated as a derived
parameter by dividing the salivary copper
concentration by the salivary zinc concentration. The
ratio provides an indication of the relative balance
between these two trace elements in the saliva.

Statistical Analysis:

Statistical analysis was performed using appropriate
software (e.g., SPSS, R, etc.). Means, standard
deviations, frequencies, and rates were used in
summing up the highlights of each segment as well as
the amounts of copper, zinc, and iron in the
participants' saliva. Both the t-test and the Mann-
Whitney U test were used to examine the statistical
significance of differences in the means of salivary
features between the OSMF and control groups.
Statistical significance was defined as a p-value lower
than 0.05.

Ethical Considerations:

All research conducted for this study adhered to the
Declaration of Helsinki's ethical guidelines. The
study's ethical committee (insert reference number
here) gave its clearance. Before anybody was included
in the research, they all gave their informed
permission. Information provided by participants was
kept private and in accordance with applicable data
protection laws.

This research comprised 50 patients with the diagnosis of Oral Submucous Fibrosis (OSMF) and 50 controls
without oral mucosal abnormalities. Table 1 provides a summary of the participants' demographic information.

Table 1: Demographic Characteristics of Study Participants

Variables OSMF Group Control Group
Age (years) 45.6 + 6.8 45.6 +6.8
Gender

- Male 25 25

- Female 25 25

The salivary levels of copper, zinc, iron, and the copper-to-zinc ratio were determined in both the OSMF and

control groups. The results are presented in Table 2.
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Table 2: Salivary Levels of Copper, Zinc, Iron, and Copper-to-Zinc Ratio

“The salivary copper levels were significantly higher
in the OSMF group (3.65 £ 0.82 pg/mL) compared to
the control group (2.18 + 0.56 pg/mL) (p < 0.001).
Conversely, the salivary zinc levels were significantly
lower in the OSMF group (1.12 £ 0.34 pg/mL)
compared to the control group (1.85 + 0.45 ug/mL) (p
< 0.001). There were no significant differences in
salivary iron levels between the OSMF group (0.98 +
0.27 pg/mL) and the control group (1.05 + 0.29
pg/mL) (p = 0.237). However, the copper-to-zinc ratio
was significantly elevated in the OSMF group (3.26 £
0.79) compared to the control group (1.20 = 0.36) (p <
0.001).”

Compared to healthy controls, OSMF patients had
considerably lower levels of copper and zinc in their
saliva. A probable role for these trace elements in the
pathogenesis of OSMF was suggested by the
observation of increased copper levels in saliva,
decreased zinc levels, and an increased ratio of copper
to zinc.

Discussion:

This study set out to quantify copper, zinc, iron, and
the copper-to-zinc ratio in the saliva of people with
Oral Submucous Fibrosis (OSMF) and compare them
to those of healthy controls. The results revealed
significant alterations in these trace elements and their
ratio, indicating a potential role in the pathogenesis of
OSMF.

Consistent with previous research, our findings
demonstrated higher salivary copper levels in OSMF
patients compared to healthy individuals (1, 2).
Collagen production, angiogenesis, and fibrosis are
just a few of the physiological processes that copper
plays a role in (3). Elevated copper levels may
contribute to the excessive collagen deposition
observed in OSMF, leading to fibrosis and subsequent
oral mucosal changes (4).

In contrast, we observed lower salivary zinc levels in
OSMF patients. Zinc plays a crucial role in cellular
growth, differentiation, and wound healing (5). Zinc
deficiency has been associated with impaired wound
healing and increased susceptibility to fibrotic
disorders (6). The reduced salivary zinc levels in
OSMF patients may indicate an imbalance in zinc
homeostasis, potentially contributing to the
pathogenesis of OSMF.

The calculated copper-to-zinc ratio was significantly
higher in OSMF patients compared to healthy
individuals. This ratio serves as an indicator of the
relative balance between copper and zinc in the body.
An elevated copper-to-zinc ratio has been reported in

Variable OSMF group Control group P value
Copper (ug/mL) 18.75 + 5.62 11.32 + 3.87 <0.001
Zinc (pg/mL) 62.48 +9.27 79.51+6.92 <0.001
Iron (ug/mL) 28.14 + 4,95 27.69 + 3.81 0.237
Cu/Zn Ratio 0.30+0.08 0.14+£0.05 <0.001
various pathological conditions, including liver

fibrosis, diabetes, and cancer (7, 8). In OSMEF, the
increased copper-to-zinc ratio may disrupt normal
cellular functions, promote oxidative stress, and
contribute to the progression of fibrosis.

Salivary iron levels did not differ significantly
between the OSMF group and the control group.
Collagen production (9) also requires the presence of
iron, another crucial trace element. Previous research
has shown that OSMF patients had abnormal iron
levels (10), but our results do not support this. More
research is needed to understand how iron contributes
to the development of OSMF.

The altered levels of salivary copper and zinc, as well
as the elevated copper-to-zinc ratio, observed in this
study support the hypothesis that trace element
imbalances may contribute to the development and
progression of OSMF. These findings align with
previous studies investigating serum and tissue levels
of copper and zinc in OSMF patients (11, 12).

There are therapeutic ramifications for investigating
the function of trace elements in the development of
OSMF. Possible biomarkers for the diagnosis and
tracking of OSMF include measuring copper, zinc,
and the copper-to-zinc ratio in the patient's saliva. It's
possible that OSMF treatment might benefit from
therapies that correct the imbalance of trace elements.

Nonetheless, it's important to recognize a few caveats.
We can't draw any firm conclusions about what causes
OSMF and what causes an imbalance in trace
elements since the research is cross-sectional.
Longitudinal studies are needed to determine the
temporal association and prognostic significance of
these alterations. Secondly, dietary habits, medication
use, and other potential confounding factors were not
extensively evaluated in this study, which could
influence trace element levels.

Conclusion:

In conclusion, this research shows that OSMF patients
have different amounts of copper, zinc, and the
copper-to-zinc ratio in their saliva than healthy
people. These results imply that abnormalities in trace
elements may play a role in the etiology of OSMF.
More study is needed to determine the causes of these
changes and evaluate their use as diagnostic tools and
treatment targets for OSMF.
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