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Estimation of Salivary Magnesium Levels in Patients with Oral Squamous Cell

Carcinoma

Abstract

India holds the highest rank in terms of incidence of oral cancer. Early detection is essential to reduce
the mortality rate results in late cancer diagnosis. Recent studies emphasize micronutrients or trace
elements as harbingers in oral squamous cell carcinoma (OSCC). These trace elements play a dual role
in cancer cell proliferation and act as anti-cancer agents. Magnesium (Mg) forms an essential
component of the micronutrient family of the body. It has many functions, including regulating the cell
cycle and proliferation, metabolic activities, and other physiological functions. Impaired Mg
homeostasis is associated with various pathological conditions. It has gained much importance in the
past decade due to its complex relationship with cancer, as alterations in serum and salivary Mg have
been reported in cancer patients. This study aimed to estimate salivary Mg levels in patients with OSCC
and compare them with those of healthy individuals for Mg to serve as a diagnostic tool. A case-control
study was performed on 36 subjects with 18 per group of cases, with OSCC and control being healthy
individuals. Unstimulated saliva was collected from each individual and subjected to analysis of
salivary magnesium using the xylidyl blue method. The mean salivary Mg levels in patients with
OSCC and healthy individuals did not exhibit a statistically significant difference using the ANOVA
test. The comparison of salivary Mg in patients with OSCC and healthy individuals did not provide
sufficient evidence of Mg as an alleged diagnostic tool or a potential biomarker for OSCC.
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Introduction

Globally, India holds the highest rank in
terms of incidence of oral cancer, with a
higher prevalence in males.[> 2 A delay in
cancer diagnosis results in a high mortality
rate. Hence early detection is essential to
reduce the mortality rate.* 41 Consumption
of alcohol and tobacco in smoking or non-
smoking forms is the main contributor to
oral cancer. Tobacco consists of many
carcinogenic  components, of  which
polycyclic hydrocarbons and nitrosamines
are the key players. Consumption of alcohol
is linked to a higher risk of oral cancer even
in patients who are non-smokers.F®! Recent
studies emphasize micronutrients or trace
elements as harbingers in oral squamous cell
carcinoma (OSCC). These trace elements
play a dual role in cancer cell proliferation
and act as anti-cancer agents, thus proving
their versatile nature.®! Many researchers
have evaluated the correlation of trace
elements like copper (Cu), zinc (Zn),
calcium (Ca), iron (Fe), and magnesium
(Mg) with cancer mortality.[1%

In living cells, the most abundant cation
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present is Mg. It acts as a secondary
messenger controlling intracellular
signaling, cell growth, and cell survival
rate.'9 It performs various physiological
functions, including cell-energy
metabolism, activation of cell-cytoskeleton,
maintaining cell membrane integrity,
synthesis of proteins, antioxidation, and
replication of DNA. Mg's physiological
levels are required in DNA repair and
maintenance  of  genomic  stability
concerning cancer.*2 131 There is a complex
relationship between magnesium levels in
the body and cancer occurrence. It has been
found that both excess and deficiency of
magnesium can impact carcinogenesis.**
151 The potential role of Mg in cell energy
metabolism is solely responsible for
increasing cell  proliferation.  Thus,
neoplastic cells show significant Mg influx,
leading to cancer progression. [l

Although histopathological examination
remains the gold standard for diagnosing
OSCC, recent studies focus on parallel
investigations. The emphasis is solely made
on the examination of certain salivary
variables to determine the occurrence of
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OSCC. However, the results are sometimes the least likely.[!3
Saliva is a substantial fluid that is important in the human
body. It is required to maintain the integrity of oral structures
and protect the oral mucosa from infection.l'”) The oral cavity
is continuously bathed by saliva. Therefore, saliva could
represent the changes associated with the oral cavity at cellular
and molecular levels through the variation in its
composition.[*8 1°1 Molecular components found in other body
fluids like serum and urine are also present to a certain extent
in the saliva; thus, saliva has been used as a diagnostic tool for
various diseases.?™ Saliva is composed of 98% water, while
the remaining 2% consists of electrolytes, glycoproteins, and
antibacterial substances like immunoglobulins and lysosomal
enzymes.!*® 2 |t contains a broad spectrum of biomarkers to
detect various diseases. Saliva collection is a non-invasive
procedure; its easily stored and transported, making it
economical and efficient.?2 Recent studies and technologies
have shown that saliva can be used as a tool for the diagnosis
of cancer, immunodeficiency, hormone imbalances, and liver
function.®]  Salivary electrolyte composition varies in
individuals due to age, oral health status, and adverse habits
like smoking and consumption of alcohol. In OSCC, the oral
cavity environment is compromised, impacting the salivary
composition and alteration of certain micro-nutrients.
Assessing the altered levels of such micro-nutrients in saliva
can diagnose various oral cancers.[?!]

Saliva lies nearby of oral tissues, and any modification in oral
tissues certainly reflects in the salivary composition, and
estimating salivary Mg in patients with OSCC can be a
sensitive aid in diagnosis.[*®! Thus, the present study aimed to
evaluate salivary magnesium levels in patients with OSCC and
determine whether it can serve as a biomarker in the diagnosis
and prognosis of OSCC.

Materials and Methods

This case-control study was performed on patients diagnosed
with OSCC. Patients visiting the oral pathology and
microbiology department for biopsy procedures were taken as
subjects after microscopic evaluation for the presence of
OSCC. The Institutional Ethics Committee at Dr. D. Y. Patil
Dental College and Hospital, Pune, India, approved the
experimental protocol (DYPDCH/IEC/123/129/19) for
undertaking this study.

The sample consisted of 36 individuals, calculated assuming a
confidence interval level (almost 95%). Out of the 36
participants, 18 patients were those diagnosed with OSCC
histopathologically, and the remaining 18 were otherwise
healthy patients visiting the hospital for routine dental
procedures. The study participants were subjected to detailed
clinical examination to identify other potential lesions. A
detailed case history was obtained from each individual before
sample collection. The entire procedure of the study was
explained to every participating subject, and informed consent
was taken from everyone accordingly. The study was
conducted between June 2020 and June 2021.

Sample collection was performed in the morning from 10:00
AM to 12:00 PM to avoid diurnal variation. Participants were
exempted from consuming any food or drinks for 2 hours
before the collection period.”! Whole unstimulated saliva
around 3 ml was collected from every individual where
participants were asked to pool saliva on the floor of the mouth
for a minute, and by the drooling method, the accumulated
saliva was collected in a sterile glass tube. The collected
samples were subjected to centrifugation at 2500 rpm for 15
mins at 4 degrees Celsius. The supernatants were stored at -20
degrees for further analysis of Mg. Salivary Mg was estimated
using the xylidyl blue method and the values were obtained in
mg/dl as described previously.[?®l The obtained mean values
were compared among the cases and controls.

Statistical analysis to determine the difference in salivary Mg
was performed using Unpaired t-Test and One-way ANOVA
in IBM SPSS software version 20. Data were expressed as
MeanxSD, and significance levels were determined; the p-
value of <0.05 was considered statistically significant.

Results and Discussion

A total of 36 individuals were enrolled in the present study.
Out of which, 18 individuals were histopathologically proven
cases of OSCC, and 18 were healthy individuals taken as the
control group. After performing a detailed case history, it was
observed that all OSCC patients reported an adverse habit
history of consumption of tobacco in smoking or non-smoking
form. The summary of habit history is mentioned in (Table 1).

Table 1. Types of adverse habits among OSCC patients.

Type of habit
Tobacco chewing only 6

Number of patients

Tobacco chewing, areca nut co_nsumption, Mishri, 1
Pan consumption
Tobacco chewing and smoking
Tobacco chewing and alcohol
Mishri only
Areca nut only

Tobacco chewing and Mishri

P N P B W

Mean salivary Mg levels were more significant in OSCC
patients than in the control group. However, a statistically
significant difference was not evident according to the
unpaired t-test. The salivary Mg levels in OSCC and control
groups are presented in (Tables 2-4).

Table 2. Salivary Mg levels in OSCC and control groups
estimated from the present study.

a c E § & 95% Confidence 95% Confidence

3 3 2g = Interval Interval

O 2 g & = [Lower bound] [Upper bound]
OSCC 05778 0.36551 0.5 0.3960 0.7595
Control  0.4333 0.28901 0.45 0.2896 0.5771
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Table 3. Statistical data obtained using unpaired t-test.

Standard 95% Confidence Interval
Groups error Significance of the Difference

Difference Lower Upper
Control 0.10983 0.197 -.36764 .07876
0oscc 0.10983 0.198 -.36808 .07919

Table 4. Statistical data obtained using One-way ANOVA.
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GA graphical representation of mean salivary Mg levels is
shown in (Figure 1).

Salivary Mg levels

0.7
0.6
0.5
=04
%n 0.3
0.2
0.1

Control 0SCC

Figure 1. Graphical representation of salivary Mg levels in study
groups.

The spread of oral cancer is turning into an alarming epidemic.
OSCC is the leading cause of mortality in terms of oral cancer.
The etiological association of OSCC is usually with
carcinogens in tobacco and its related products consumed by
people through the oral cavity. To name a few are nitrosamines
and polynuclear aromatic hydrocarbons.?!l Recent studies
point towards the association of various parallel factors
playing an important role in carcinogenesis despite all these
facts. These parallel factors are nothing but trace elements
mentioned above that undergo alterations during the
progression of OSCC.[® °1 Assessing the alterations in the body
fluids is a critical step toward early diagnosis. A higher
incidence of OSCC is witnessed in industrialized countries
where tobacco and alcohol consumption is more considerable.
Consumption of tobacco in smoking or non-smoking form and

areca nut has shown alterations in body fluids of micro-
elements such as Mg, Zn, Cu, and Ca.[*8 25 28]

Saliva is an essential body fluid. Its close approximation with
oral cavity saliva exhibits micro-molecular changes associated
with oral tissues. The non-invasive collection of saliva as a
sample for investigation has further enhanced the potential use
of saliva as a diagnostic tool in any diseased condition.[?l Of
all the trace elements found in the body, Mg counts as the most
abundant mineral essential during the cell cycle. Its regulatory
role during protein synthesis and DNA replication has been
investigated.[® 271

In the present study, we evaluated the salivary magnesium
levels of patients with OSCC and compared them with those
obtained from an equal number of healthy controls to study its
association with the disease. The mineral composition found
in individuals consuming tobacco-based products and those
without adverse habits is variable. Dziewulska et al.[' studied
salivary mineral composition in patients with oral cancer and
found no significant difference in the salivary magnesium
levels between oral cancer patients and healthy control
following the results observed in the present study. Kolte et al.
281 emphasized that smoking influences the salivary mineral
composition, increasing the saliva's magnesium levels. These
findings are applicable in the present study, where patients
with OSCC have been noted to have tobacco-related adverse
habits. The increased magnesium levels in our study group can
be associated with tobacco consumption in smoking or non-
smoking form. Similar findings were noted by Kode et al. [
while evaluating the levels of trace elements in the saliva of
patients with oral submucous fibrosis (OSMF). Shpitzer et al.
129 found higher magnesium concentrations in the saliva of 25
patients with OSCC associated with the lateral aspect of the
tongue, which correlated with the present study. However,
contrasting results were obtained by Al-Rawi B% and his
associates, where statistically significant lower salivary
magnesium levels were estimated in patients with oral cancer.
Estimation of salivary magnesium levels in patients with
premalignant lesions has concluded with a significantly lower
level of mean salivary magnesium in the diseased state than in
the healthy state.® '3 In a quantitative serum analysis for
magnesium in patients with OSMF and OSCC, Hosthor et al.
found lower serum magnesium levels in their diseased
subjects.®Y The conflicting results can be explained based on
adverse habits (consumption of tobacco) of patients with
OSCC and fewer subjects involved.l® 1

Although Mg is considered an epitome concerning the cell
cycle and proliferation, its potential role in the progression of
OSCC remains unfolded. The variation in results between
studies can be attributed to inconsistent experimental
observations and epidemiologic data regarding different
cancers.2 In the present study, the lower levels of Mg in the
control group can be attributed to lower dietary intake.
Furthermore, aside from dietary factors, an individual's
lifestyle and socioeconomic status impact Mg levels.*4 The
conflicting results among various authors can be assigned to
the variation in the number of involved subjects, the stage of
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the OSCC of the patient, the method of collection of saliva,
and its analysis for Mg levels.[®l In the present study, the
sample size was 18 per group, comparatively less than other
studies. Thus, the author recommends using a greater sample
size and standardizing saliva collection and analysis for
salivary Mg.

Conclusion

The present study did not find any significant difference in the
mean salivary Mg levels between the OSCC and healthy group
in the present study. In conclusion, the author would like to
emphasize that the comparison of salivary Mg in patients with
OSCC and healthy individuals did not provide sufficient
evidence of Mg to serve as an alleged diagnostic tool or a
potential biomarker for OSCC. Differences in the cancer cases
studied so far, and the techniques used to evaluate the Mg
levels can be accounted for in this conflict. Moreover, an
individual's nutritional status also held a potential role in the
varying levels of Mg and was left unattended by a majority of
the studies. Thus, the author suggests future studies focus on
the existing lacunae and evaluate the nutritional
socioeconomic status of the individual while estimating both
serum and salivary Mg concentrations in an optimal sample
size.
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