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ABSTRACT

Iron is an exceedingly important nutrient of the human body that has the ability to proceed the
formation of free radicals and helps in the process of redox cycling with many different roles in

metastasis and in microenvironment. It is required for many complex biological processes
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occurring in cells and inevitable for its viability and human survival. Such processes include

oxygen transportation within body, cell proliferation and growth. It produces free radicals and

has redox cycling capacity which may be responsible for tumorigenesis as well. Iron metabolic

pathways are new therapeutic strategies for improving cancer prognosis and treatment as

reprogramming of iron metabolismisakeyaspect for tumor cellsgrowth and survival

INTRODUCTION

Iron is mostly present in the erythrocytes in the form of
hemoglobin which is iron-containing oxygen-transport
metalloprotein composed of four units, each containing
one heme group and one protein chain [1] and is
fundamental unit for overall uprightness & health of
digestive tract epithelia and its contribution to normal
functions of enzymes [2] including signal transduction and
cellregulation [3]. Iron has many fundamental functionsin
the body (Table 1). It acts as a fundamental part of vital
enzymatic pathways in many tissues of the body, serves as
a transport system for oxygen supply to the tissues from
the lungs by iron carrying protein, haemoglobin and
serves as a transport medium for electrons within cells
[4,5]. The factors that may contribute to any alteration in
metabolism of iron in cancer are signaling through hypoxia
induced-factor (HIF) and WNT pathways [6]. Iron is an
exceedingly important nutrient of the human body that
has the ability to proceed the formation of free radicals
and helps in the process of redox cycling with many
different roles in metastasis and in microenvironment. It is
required for many advanced and complicated pathways that

continuously take place at a cellular and molecular level.
They are also inevitable for sustainability of human life, e.q.
thetransportation of oxygeninallbody cells.

FUNCTION

PROTIEN

Oxygen transport and storage

Haemoglobin is a protein in RBCs that
transports oxygen in the blood and for
muscles, myoglobin protein serves
this purpose

Oxygen homeostasis

It is an iron-dependent prolyl-
hydroxylase enzyme that is crucial for
the physiological hypoxic response

DNA synthesis

Ribonucleotidereductase is required
for DNA synthesis

Electron transport & energy
production

Cytochromes and dehydrogenases
are also important proteins and
components of the energy production
pathways in mitochondrion

Metabolism & detoxification

Cytochromes are also involved in the
metabolism of biological molecules
and degradation and detosification of
drugs and pollutants

Antioxidant activity

Catalase and peroxidasesare involved
in the metabolic regulation of
hydrogen peroxide in order to prevent
the cell from damage

Beneficial
activity

pro-oxidant

Myeloperoxidase generates reactive
oxygen species inside neutrophils to
facilitate bacterial cell killing

Table1: The biologicalusesofiron
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The lining cells of intestines can either preserve iron as
ferritin, which is completed by Fe® binding to apoferritin or
the cell can move it into the body, ferroportin which is
encoded by SLC40ATgene andis also also known as solute
carrierfamily 40 member 1(SLC40A1)

[7]. The absorbed iron from the intestines is converted into
‘ferritin' and resides there or is transported via plasma as
'transferrin’. The precursors of erythrocytes get iron for the
production of hemoglobin from this transferrin in plasma or
from the recycling of older erythrocytes that are mature or
about to degrade by immune cells in bone marrow, spleen
and liver. Iron levels in body are requlated and maintained by
these phases. As an example, cells synthesize more Dcytb,
DMT1 and ferroportin as a result of iron deficiency anemia.
When iron is stored as ferritin, it leaves the body as feaces
after the cell dies. Absorption of iron from digested food is
increased with Vitamin C and decreases if there is excess of
calcium, zinc and magnesium is present[8]. The excessiron
after hemoglobin synthesis is preserved in immune cells as
ferritin which is then oxidized to hemosiderin. These
reservescanbeusedduringthetimesofneed[9,10].
Importance of Iron Regulation:

Iron is a basic and important component of a living cell but
but there is no physiological mechanism to get rid of excess
of it. It is required for transportation of oxygen and survival
of allcancerous cells[11-13]. It has the capability of donation
and acceptance of electrons, meaning that it is freely
available in cell and can transform hydrogen peroxide into
freeradicals. These free radicals have many important roles
that are crucial for life e.qg. detoxification, killing harmful
agents such as bacterial and viruses by phagocytosis. Free
radicals are also used in cell signaling processes. On the
other hand, excessive amounts of free radicals are the main
cause of damage and killing to the vast variety of cellular
structures that may lead to many diseases such as diabetes,
cancer, stroke, myocardial infarction etc. All kind of living
cellsthatuseironbindsthese atomsto proteinsto eradicate
this type of damage. It allows them to use the advantages of
iron, but at the same time, it also restricts its capacity to do
harmdoharm[14-18].

Lossoflron:

Astudy conducted by Green, itis found that the total amount
of iron which is lost is 14 yg/kg body weight/day
approximately. Iron is only lost with the cells of interior
surfaces of the body and with the cells from the skinand it is
not disposed of from the body via e urine orin the intestines
[19]. Some new studies suggested that during the collection
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of total body sweat, some precautionary measures should
be followed to prevent the chances of contamination of iron
from the skin. The results show that there isa negligible loss
of iron in the sweat. In contrary to new studies,
someprevious researchers found that sweat iron losses
could be sufficientin the hot temperate climate[20,21]. Iron
losses also occurs during prolonged exercises[22]. People
loss a small but firmly amount by sweating & by mucosal
lining of the gastrointestinal tract and by shedding cells off
the skin. However, the body iron is recycled by the
reticuloendothelial system. In the developed world, the total
amount of loss for normal and healthy humans estimates 1
mg per day for males, and 1.5-2 mg a day for females with
regular menstrual periods 1 mg a day and 1.5-2 mg a day for
men and females with regular menstruation cycles. This
gradual loss shows that people should consume and absorb
iron regularly to have normal physiological functionally as
well as to prevent iron overloading which may cause certain
pathologiesincludingcancers[15].
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