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Introduction 

According to the WHO, the global cancer burden 

raised up to 18.1 million new cases and 9.6 million deaths 

in 2018. The crude incidence rates on the national level for 

all sites excluding nonmelanoma skin cancer in Egypt is 

113.1/100,000 (both sexes), 115.7/100,000 (males), and 

110.3/100,000 (females) (Ibrahim et al., 2014).  

A study estimated that 50 percent of certain types 

cancer can be preventable (Wolin et al., 2010). In addition, 

the World Cancer Research Fund estimates that about 20% 

of all cancers diagnosed in the US are related to several 

preventable measures such as body fatness, physical 

inactivity, excess alcohol consumption as well as poor 

nutrition (WCRF, 2014). 

The psychological burden on family members of 

cancer patients especially first-degree relatives have been 

extensively studied in international literature. In fact, 

previous researches showed that the level of distress 

experienced by family members is higher than the one 

experienced by the patient himself (Edwards et al., 2004, 

Segrin et al., 2007).  

Studies have shown that psychological stress 

increases circulating cytokines which in turn increases 

reactive oxygen species (ROS) that leads to increase in 

oxidative stress (Teruo Hayashi, 2014).  
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It has been estimated that around 1 billion people 

worldwide have inadequate selenium intake (Gerrad et al., 

2017). 

Selenium is present in many enzymes and proteins 

in their active centers, it has many roles such as activating 

anticancer agents, preventing heart and vascular diseases, 

exhibiting anti-proliferative and anti-inflammatory 

properties, and stimulating the immune system (Duntas et 

al., 2015). It also forms the main part of selenium-

containing proteins and several antioxidant enzymes, such 

as glutathione peroxidase (GPx), thioredoxin reductase 

(TRxR), and iodothyronine deiodinase (DIO) (Kieliszek et 

al., 2015). The studies have shown that selenium may have 

anti carcinogenic effects, especially against cancers of the 

lung, prostate, skin, and GIT system (Lee et al., 2000, 

Rayman, 2005). Selenium resembles butyrate which 

induces DNA methylation and acts as an inhibitor of 

histone deactylase (Lee et al., 2009, Supic et al., 2013).  
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Aim of the Work 

 

The aim of this work is to compare serum levels of 

selenium in medical students who are first degree relatives 

of cancer patients to those with no family history of cancer. 
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Chapter III 

Selenium and Human Health 

A. Introduction:  

Selenium (Se) in blood is found in plasma as well 

as within the cellular compartment where concentrations 

are higher and the concentrations are most elevated in 

tissues such as liver, kidneys, and spleen. Se is from the 

bunch of six components, which has been examined for 

antioxidant and anticancer properties (Hashemi et al., 

2017).  

More than 800 million individuals have inadequate 

dietary energy intake universally, with >2 billion 

individuals at chance of one or more micro-nutrient 

insufficiencies (MNDs), or Hidden Hunger. Worldwide 

disease burdens ascribed to MNDs are based on iron (Fe), 

zinc (Zn), iodine (I) and vitamin A, which are considered to 

be the MNDs of most noteworthy open wellbeing concern 

by the World Health Organization (WHO). Be that as it 

may, later estimates of dietary mineral supplies, determined 

from Food Balance Sheets (FBS) combined with food 

composition tables, demonstrate that other MNDs, such as 

calcium (Ca) and selenium (Se) may moreover have 

impressive public health importance at a regional level 

(Phiri et al., 2019). 

Micronutrient deficiencies, including essential 

trace elements, affect as many as 3 billion people 

worldwide. The availability of trace elements in foods 

largely depends on their soil concentration. Micronutrients 
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Chapter III 

are essential for maintaining human health. Although only 

micronutrients are needed, it is reported that 3 billion 

people in the world lack them. One such micronutrient is 

selenium. Insufficient intake of selenium from food affects 

up to one in seven people and is known to have a negative 

impact on the health of farm animals. Since dietary 

selenium intake largely depends on soil selenium content 

and plant bioavailability, understanding the mechanisms 

driving soil concentration and predicting global distribution 

can help prevent selenium deficiency. However, the global 

selenium concentration in the soil and the factors affecting 

selenium distribution are largely unknown. Except for soil, 

Se is present in all other environmental divisions [that is, 

coupled with the depletion of micronutrients in farmland, 

the predicted loss of total selenium in soil indicates that the 

nutritional quality of food may decline, thereby increasing 

the risk of global micronutrient deficiencies. It is estimated 

that about 1 billion people in the world have insufficient 

selenium intake (Jones et al., 2017).  

 In the past century, interest in selenium and health 

has focused on the potential toxic effects of high human 

intake due to reports of alkaline diseases in livestock in 

selenium areas (Smith et al., 1936). The essence of 

selenium was established in the mid-1950s, when mice fed 

high-purity casein suffered from fatal liver disease. Certain 

foods (including brewer's yeast) can prevent this disease. 

Selenium has been identified as the active ingredient 

(Schrauzer and Surai, 2009).  


