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Dear Editor,
Magnesium (Mg) has multiple physiological functions includ-
ing energy metabolism, maintaining membrane stability, syn-
thesis of proteins, activation of the cytoskeleton, functioning
as an anti-oxidant, replication of DNA. In relation to cancer,
physiological levels of Mg aids in DNA repair, and maintain-
ing the overall genomic stability [1, 2]. Loss of Mg homeo-
stasis could result in either increased or decreased intra-
cellular Mg, either of which has been implicated in carcino-
genesis [3, 4]. The present manuscript focusses on the poten-
tial role of loss of Mg homeostasis on cancer initiation and
progression.

Reduced intracellular Mg levels: As mentioned above,
Mg aids in maintaining the genomic stability, by reducing
oxidative stress and aiding in the repair of potential DNA
damage [1, 2]. Thus, reduction in the intracellular Mg
levels would predispose the affected cells to develop ox-
idative stress-induced genomic instability which when

augmented by lack of DNA repair could potentially lead
to cancer initiation (Fig. 1) [3].

Increased intracellular Mg levels: Although Mg has
several anti-carcinogenic properties, Mg also plays a ma-
jor role in energy metabolism [4]. Thus, an increase in
Mg intra-cellular levels could induce the involved cell to
increase its metabolic activity increasing in size and pro-
liferative potential (Fig. Fig. 1). Neoplastic cells have
shown to increase the influx of Mg enabling them to
increase their carcinogenic properties allowing tumor
progression [2, 4]. The excess Mg influx into the tumor
cells are from non-neoplastic cells, and blood, which is
reflected in the reduced blood Mg levels noted in breast
cancer patients [1, 5].

Mg mediated carcinogenic pathways: A recent study
on breast cancer has revealed an Mg induced carcinogen-
ic pathway wherein the excess intra-cellular Mg has
shown to inactivate p53 leading to cancer progression.
The excess Mg influx inactivated p53 either directly
through hypo-phosphorylation or through inactivation
of p38MPK pathway. In addition to inducing p53 inacti-
vation, the Mg induced inactivation of the p38MPK can
also lead to loss of cell differentiation resulting in tumor
progression (Fig. Fig. 1) [6–10].

Similar to breast cancer, a p53 protein inactivation is a
common event in oral cancer. Recent studies have also shown
reduced Mg levels in the blood and saliva of oral squamous
cell carcinoma cases [11, 12]. Although intra-cellular neoplas-
tic levels ofMg in oral cancer cells were not determined, it can
be hypothesized that similar to breast cancer, the reduced sal-
ivary and bloodMg levels in oral cancer patients are a result of
excess Mg influx into the oral neoplastic cells. Thus, it is

* Archana A. Gupta
archanaanshumangupta@gmail.com

Madhura Shekatkar
shekatkar.madhura@gmail.com

A. Thirumal Raj
thirumalraj666@gmail.com

Supriya Kheur
supriya.kheur@dpu.edu.in

1 Department of Oral Pathology and Microbiology, Dr. D.Y. Patil
Dental College and Hospital, Dr. D.Y. Patil Vidyapeeth,
Pune, Maharashtra 411041, India

2 Department of Oral Pathology and Microbiology, Sri Venkateswara
Dental College and Hospital, Chennai, India

https://doi.org/10.1007/s12253-019-00750-w

Published online: 7 2019/ September

Pathology & Oncology Research (2020) 26:2001–2002

http://crossmark.crossref.org/dialog/?doi=10.1007/s12253-019-00750-w&domain=pdf
http://orcid.org/0000-0002-5050-4288
mailto:archanaanshumangupta@gmail.com


possible that like breast cancer, Mg mediated oral cancer pro-
gression could be potentially mediated through p38MPK/p53
pathway. Further given the close proximity of saliva with oral
cancer tissue, estimation of salivary Mg levels in oral cancer
patients could be a sensitive non-invasive prognostic tool for
monitoring disease progression.
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Fig. 1 Potential pathways of Mg
mediated cancer initiation and
progression
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