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When cells use oxygen to generate energy, free radicals are created as a by-product of adenosine triphosphate production by mitochon-
dria [1]. These by products are either Reactive Oxygen Species (ROS) or reactive nitrogen species (RNS) [1]. ROS and RNS are produced 
either by enzymatic or non-enzymatic process. The enzymatic process includes respiratory chain, phagocytosis, prostaglandin synthesis 
and cytochrome 450system.Non-enzymatic include ionizing radiation, and oxidative phosphorylation in mitochondria [2]. At high con-
centration, they generate oxidative stress which can damage all cell structures [1]. The human body has several mechanisms to counteract 
oxidative stress by producing antioxidants, which are either endogenous or exogenously supplied in foods. The anti-oxidants act as free 
radical scavengers by preventing and repairing damages caused by ROS and RNS hence enhance immune response [2].

Selenium, an anti-oxidant plays essential role in both innate and humoral immune responses [3,4]. The deficiency occurs due to low 
intake in food [5] and cultural practices which encourage intake of foods deficient in selenium, in adequate eating frequency. Further the 
deficiency also occurs due to diseases which lead to disturbed body metabolism.

The deficiency of selenium leads to oxidative stress, a condition in which cellular damage is caused by oxygen and oxygen derived 
oxidants [3]. Oxidative stress can be increased under certain conditions such as exposure to viral infections [6], this will lead to cells being 
damaged. Superoxide (O2

-) and hydrogen peroxide (H2O2) are most common reactive oxygen species (ROS) and are assumed to contribute 
to the pathogenesis of several human diseases [1]. Anti-oxidants including selenium inhibit or delay oxidation of DNA, lipid membranes 
and proteins [7].

Cell entry of viruses disturbs the normal biochemistry of endoplasmic reticulum and mitochondria, causing ROS generation and deple-
tion of anti-oxidants [8]. Early in the path of infection phagocytes release increased amounts ROS leading to increased lipid peroxidation 
of cell membranes and oxidative damage. Lipid peroxidation contributes to disease progression by further reduction of anti-oxidant 
activity, thereby supporting further viral replication [9]. In case of CD4 T cells this leads to rapid gene mediated programmed destruction 
(apoptosis) and several metabolic disturbances including deficiency of Tri-iodothyronine, malfunctioning intestinal epithelial cells and 
impairment of macrophage activity, increased DNA damage which leads to viral RNA mutation [6,4]. This further leads to immunity im-
pairment in HIV infected patients and rapid deterioration to AIDS, a kind of positive feedback mechanism [4]. The deficiency of selenium 
also leads to disturbed thyroid gland metabolism leading to deficiency of Thyroxin (T3) [10]. T3 is needed to stimulate protein deposition 
through gene mediated process. Its’ deficiency leads to loss of weight [11], thyroid tissue damage by ROS, which further complicates the 
disease outcomes.

Bibliography

1.	 Lien Ai Pharm-Huy., et al. “Free radicals, Antioxidants in Disease and Health”. International Journal Biomedical Science 4.2 (2008): 
289-296.

2.	 Behzad K., et al. “The T cell mediated immunity in immunoscience process” (2009).

3.	 GART. “Mitigating HIV/AIDS in Sub-Sahara Africa through Selenium in Food Agrotechnology”. Consult Africa (2006): 45-49.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3614697/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3614697/
http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=F238B2143D10D6C7F4412CF6735F826C?doi=10.1.1.455.5576&rep=rep1&type=pdf


222

Selenium, An Antioxidant Critical in HIV/AIDS Pathogenesis

Citation: Samwel Boaz Otieno. “Selenium, An Antioxidant Critical in HIV/AIDS Pathogenesis”. EC Nutrition 9.5 (2017): 221-222.

4.	 Otieno SB., et al. “Study of selenium content in foods in a high HIV Prevalence community, A case study in Pala Bondo District Kenya”. 
In Selenium in the Environment and Human Health, Banuelos, Lin and Yin (eds) Taylor and Francis Group, London (2014): 62-64.

5.	 Otieno SB., et al. “Determinants of Selenium Intake in a high HIV Prevalence Fishing Community Bondo Kenya”. International Schol-
arly and Scientific Research and Innovation 10.9 (2016): 463-467.

6.	 Foster HD. “How HIV causes AIDS Implication for treatment and Control”. Medical Hypothesis 62.4 (2004): 549-553.

7.	 Stehbens WE. “Oxidative stress in viral hepatitis and AIDS”. Experimental Molecular Pathology 77.2 (2004): 121-132.

8.	 Otieno SB. “Selenium an essential micronutrient for human health”. EC Nutrition 7.6 (2017): 261-263.

9.	 Otieno SB. “Role of Selenium on Progression of HIV 1 Infected Children in Nyamasaria Kisumu County Kenya”. Lambert Academic 
Publishers (2015).

10.	 Kohrle J. “Selenium and control of thyroid hormone metabolism”. Thyroid 15.8 (2005): 1273-1280.

11.	 Otieno SB., et al. “Gender Related Effects of Yeast Selenium on WAZ in HIV 1 Infected Children in Kisumu Kenya”. International Journal 
of Current Advanced Research 4.7 (2014): 194-199.

Volume 9 Issue 5 June 2017
© All rights reserved by Samwel Boaz Otieno.

https://www.researchgate.net/publication/281114492_Study_of_selenium_content_in_foods_in_HIV_HIV_prevalence_Community_Acase_of_Pala_Bondo_District_Kenya
https://www.researchgate.net/publication/281114492_Study_of_selenium_content_in_foods_in_HIV_HIV_prevalence_Community_Acase_of_Pala_Bondo_District_Kenya
https://waset.org/Publication/determinants-of-selenium-intake-in-a-high-hiv-prevalence-fishing-community-in-bondo-district-kenya/10005428
https://waset.org/Publication/determinants-of-selenium-intake-in-a-high-hiv-prevalence-fishing-community-in-bondo-district-kenya/10005428
https://www.ncbi.nlm.nih.gov/pubmed/15050105
https://www.ncbi.nlm.nih.gov/pubmed/15351235
https://www.ecronicon.com/ecnu/pdf/ECNU-07-00247.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16131327
http://ir-library.ku.ac.ke/bitstream/handle/123456789/13890/Gender%20related%20effects%20of%20yeast....pdf;sequence=1
http://ir-library.ku.ac.ke/bitstream/handle/123456789/13890/Gender%20related%20effects%20of%20yeast....pdf;sequence=1

	_GoBack

