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Abstract: Cancer is the second leading cause of death in developed and developing countries.
In India, the prevalence of cancer is estimated to be around 2.5 million, with about 5, 50,000
deaths per annum and 8, 00,000 new cases. Nutrition plays an important role in cancer,
because the nutrient deficiencies such as Folic acid, Vitamin B12, Vitamin C, Vitamin E,
Selenium and anti-oxidants like carotenoids (α- carotene, β- carotene, lycopene, lutein,
cryptoxanthin) can be a significant contributing factor in modifying multistage process of
carcinogenesis and it has been estimated that 30-40 percentage of all cancers can be
prevented by lifestyle and dietary modifications. Selenium is an essential trace element,
confers its antioxidant properties in incorporation with selenoproteins helps in some
physiological conditions and in many disease processes including cancer but it also produces
toxic effects when administered at higher concentrations. Several studies suggest that low
levels of Selenium may be a risk factor of carcinogenesis. This review illustrates the role of
Selenium in prevention of various cancers like colorectal cancer, prostate cancer, lung cancer
and breast cancer.
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INTRODUCTION
Cancer is a condition which is characterised by abnormal cell growth in an uncontrolled way [1].
Among various diseases, cancer has become a major threat to human beings globally, incidence
has been expected to 7.5 billion by 2020 and approximations predict that about 15 million new
cancer cases will be diagnosed. In India, prevalence of cancer is estimated to be around 2.5
million, with about 5,50,000 deaths per annum and 8,00,000 new cases due to increase in size
of population, and growth in proportion of elderly persons as a result of improved life
expectancy following control of communicable diseases [2,3,4,5]. Most frequently affected organs
are lungs, breast, colon, rectum and stomach [6]. It is widely estimated that 80-90% of human
cancers may be attributable to environmental and various life style factors like tobacco
chewing, alcohol consumption and dietary habits [7].
It is becoming clear from the continuing researches that nutrition plays a major role in cancer
process and it has been estimated by the American Institute for Cancer Research and World
Cancer Research Fund that 30-40% of all cancers can be controlled by appropriate diets,
physical activity and maintenance of appropriate body weight [8]. Selenium, a trace element, an
essential nutrient of fundamental importance with anti-cancer properties, can prevent the
transformation of normal cells in to malignant cells and activation of oncogenes in transformed
cells [9, 10, 11,12]. The efficacy of Selenium can be related to “U” shaped curve in terms of health
benefits, low levels associated with many conditions like increased risk of cancer, infections and
male infertility, decreased immune system, thyroid function and several neurological conditions
[13,14,15]
. Whereas Selenosis can be linked to higher occurrence of Type 2 Diabetes Mellitus,
worsens the gastric non-cardia cancer [16, 17]. Rayman MP suggested that a review paper
reported that in prospective studies published in the 1980s and early 1990s involving 8000 to
11000 individuals, low Selenium status was associated with significantly increased risks of
cancer incidence and mortality [14]. However, there are no guidelines regarding inclusion and
exclusion criteria of selenium supplementation in radiotherapy consists of Selenium
supplementation, applicable cancer types, dose of supplementation, chemical forms of
Selenium, duration of supplementation and possible side effects. First, benefits and risks of
Selenium use in radiotherapy should be clarified; such information is still insufficient [9].
MECHANISM OF ACTION:
Selenium is an essential nutrient for human beings which is necessary for the activation of
glutathione peroxidises (GSH-Px) that protects DNA and other cellular molecules from oxidative
damage [18]. The Selenium-dependent enzyme glutathione peroxidise, decomposes H2O2 and
various hydro and lipid peroxides. The important metabolic functions of Selenium is due to the
production of membrane lipids and macromolecules from oxidative damage by combating
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against reactive oxygen species, and the activation of antioxidant proteins such as glutathione
peroxidase, thioredoxin reductase, leads to decreased levels of hydrogen peroxide. Selenium
also plays a key role in regulating the G1-phase of the cell cycle, DNA damage, controls cell
mediated immunity and B-cell function [19, 20, 21]. In most of the human cancers like prostate
cancer, breast cancer, lung cancer and colorectal cancer the levels of Selenium-binding protein
1 was found to be decreased [22] .
COLORECTAL CANCER
Colon cancer is the most common among gastrointestinal cancer. It is usually develop either as
a inherited or somatic genetic alterations over a lifetime. It begins in the cells of the glandular
structures in the inner layers of the colon and gradually spreads into the wall of colon followed
by lymphatic system and other organs [23]. The incidence and mortality rates varies markedly
around the world and globally it is the third most commonly diagnosed cancer in males and the
second in females around 1.2 million new cases and 608,700 deaths with a higher rate in males
than in females estimated to have occurred till 2008 [24, 25]. Selenium is one of the dietary factor
that accounts for colon cancer risk [26]. Low level of Selenium in body increases the risk of CRC
and extreme low intake (<10 µg/day) results in severe symptoms as in Keshan disease [27, 28].
However, many studies do not support a protective role for Selenium against the risk of
colorectal cancer [13]. But, mechanistic data suggest a role of Selenium and Selenoproteins in
colorectal function and cancer prevention in humans and animal cell models [29].
PROSTATE CANCER
Prostate cancer is a malignant tumour that originates in the prostate gland and if it remains
untreated in early stages, eventually it spreads through the blood and lymph fluid to other
organs [30]. Prostate cancer ranks the second common cause for mortality for men in USA and
the incidence increasing even in Asian countries which ranks 5th in incidence rate and 4th in
cancer mortality for men. High consumption of dietary fats such as fatty acids, alpha lenoic acid
in red meat/butter), deficiency of trace elements like selenium and low levels of Vitamin D3 and
Vitamin E increases the risk of prostate cancer [31]. Many studies shows the relation between
the oxidative stress to growth and progression of prostate cancer and the role of antioxidants
like Selenium and Vitamin E have shown to decrease risks for prostate cancer [32]. The result of a
randomized controlled trial, shows that Selenium supplementation reduces the recurrence of
skin cancer as well as the supplementation of 200 µg/day of Selenium significantly reduces the
prostate cancer incidence at the rate of 63% [33].
LUNG CANCER
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Lung cancer is the most common cancer death and it is estimated 1.04 million new cases across
the world in each year [34]. Several observational studies, case-control and cohort studies shows
the association between Selenium status and lung cancer, in which low selenium status may
considered as a risk factor for lung cancer. Although a few other case-control studies shows no
association between serum Selenium levels and lung cancer risks [35, 36, 37]. A large-scale
intervention studies shows that Selenium can be used against lung cancer either alone or in
combination with beta-carotene and alpha-tocopherol [38, 39].
BREAST CANCER:
Breast cancer is a malignant growth that begins with in the tissues of breast, 100 times more
common among women world-wide and accounts for 18% of all female cancers [18, 40]. It is third
most common cancerous type in humans and second leading cause of cancer death in women
[41]
. Much knowledge has been accumulated regarding aetiology and pathogenesis of breast
cancer implicating genetic, hormonal and environmental factors [42]. Selenium is an essential
but an intriguing trace element, plays an important role in the prevention of breast cancer via
anti-oxidant effect [41]. Numerous studies shows that women with breast cancer are susceptible
to have lower blood selenium levels than those of healthy controls, where as some studies
failed to conform this observation[43,44,45] .
CONCLUSION:
The review of our literature suggests that Selenium is one of the important trace element
which plays a key role in building our immune system and cancer prevention. It has also been
proved that appropriate Selenium supplementation improved the general condition of the
patients, their quality of life and reduces the side effects of radiotherapy. However, an inverse
relationship has also been observed with high serum selenium levels in development of cancer.
Hence, more evidence based information and additional research are recommended to ensure
the therapeutic benefits of Selenium supplementation in cancer patients.
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