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Positive effect of antioxidants on immune system 
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Free radicals are produced during normal cellular metabolism and consequence from the 
metabolism of definite medicines or xenobiotics. Oxidative stress is a major contributing aspect 
to the high mortality rates associated with dysregulation of immune and lead to several diseases 
and the immune system is mainly sensitive to oxidative stress. An adequate intake of vitamins 
and antioxidant can notably improve confident immune system.
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The body is normally under a dynamic 
balance between free radical gener-
ation and quenching. If the balance 

between free radical production and anti-
oxidant defenses diminished, immune cells 
have an adverse effect on functions of body 
and suffer a senescent corrosion almost cer-
tainly linked to oxygen stress. Free radicals 
are produced during normal cellular me-
tabolism and consequence from the metab-
olism of definite medicines or xenobiotics 
(1,2). The harmful activities of free radicals 
are correlated with damage to membranes, 
DNA, and enzymes. Oxidative stress is a 
major contributing aspect to the high mor-
tality rates associated with dysregulation of 
immune and leads to several diseases and 
the immune system is mainly sensitive to 
oxidative stress. Autoimmune disease such 
as rheumatoid arthritis increased activity of 
leucocytes and fibroblasts that create reac-
tive oxygen species (ROS) and antioxidants 
have been successfully used as adjuvant 
therapy in autoimmune disease. During the 
functioning of the immune system reactive 
oxygen and nitrogen species are created. Im-
mune cells use ROS in order to keep up their 
functions and therefore need adequate levels 
of antioxidant defenses sequentially to avoid 
the harmful effect of an excessive produc-
tion of ROS (3-5). Reactive oxygen metab-
olites, activated monocytes and neutrophils 
emit the hemoprotein myeloperoxidase into 
the extracellular space, where it catalyzes the 
oxidation of Cl- by Hydrogen peroxide to 
produce hypochlorous acid which is a non-
specific oxidizing and chlorinating agent 
that reacts quickly with a kind of biological 
compounds, such as polyunsaturated fatty 

acids and DNA (6). Additionally, apart from 
their direct toxic effects, neutrophil derived 
oxidants may raise tissue injury indirectly 
by changing the protease-antiprotease equi-
librium that usually exists in the intestinal 
interstitium. The oxidative inactivation of 
key protease inhibitors, paired to the oxidant 
mediated activation of concealed proteases, 
creates a favorable situation for neutrophils 
that allows degradation of the interstitial 
matrix throughout elastases, gelatinases and 
collagenases, as well as injury to epithelial 
cells. Comparing with other somatic cells, 
immune cells contain high levels of antiox-
idant vitamins due to their high polyunsat-
urated fatty acids content and sensitive to 
external ROS, which are probably providing 
protection versus lipid peroxidation and im-
munosuppression, both of which are well 
known risks posed by high polyunsaturated 
fatty acids content (7).  Natural compounds 
from medicinal plants having antioxidant 
and immune modulatory activities so di-
etary supplementation with antioxidants 
can help in such situation. An antioxidant 
nutrients have been improved immune 
function in elderly and young people. The 
ability of antioxidants to demolish free rad-
icals protects the structural integrity of cells 
and tissues. Latest clinical trials have found 
that antioxidant supplementation can no-
tably improve confident immune reactions 
(8,9). Supplementation with the antioxidant 
vitamins same as vitamins C, E, and A or 
beta carotene protected immune respons-
es in individuals exposed to definite envi-
ronmental sources of free radicals (10).  In 
addition these vitamins and selenium have 
an antioxidant effect due to their ability to 
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transform ROS into constant and harmless compounds 
or by scavenging both ROS and reactive nitrogen species 
(RNS) with a redox based mechanism. When the balance 
between ROS/RNS and antioxidants turns in accord of 
the former, oxidative/nitrosative stress occurs. An ade-
quate intake of vitamins and antioxidant elements are an 
essential for an efficient function of the immune system 
cause of control of immune function affecting both innate 
T cell mediated immune reply and adaptive antibody re-
ply, as a consequence altering the balanced host response 
(11,12). Supplement of vitamin E increased antibody titer 
to both tetanus and hepatitis B vaccine, thus enhancing T 
cell mediated functions. Also vitamin suppresses Fas and 
Fas ligand mRNA expression and protects T cells of HIV 
type 1 infected individuals from Fas mediated apoptosis 
(13,14). An administration of the antioxidant N-acetyl 
cysteine induced a reduction in mast cell expression of 
both immunoglobulin E and interleukin 4. This conclud-
ing has been shown to have immune restorative properties 
because it affects the type 1 T helper (Th1)/type 2 T helper 
(Th2) system by inhibiting the Th2 response. Nutritional 
antioxidants, in particular polyphenols, has been shown 
to increase antioxidant enzymes such as HO-1 expression 
in different in vitro systems and the potential make use 
of this natural substances to regulate immune response 
should be carefully referred. Curiously, another quinone 
compound and carnosic acid recovers potent antioxidant 
activity upon standing. Many researchers have argued that 
vitamins increased the activation of cells implicated in tu-
mor immunity in the elderly. In addition the effect of vi-
tamin A is decreasing morbidity and mortality associated 
with measles infections in children (13-16).

Conclusion
Antioxidants preserve an ample function of immune cells 
against homeostatic disturbances caused by oxidative 
stress. Therefore, since the immune system is an indicator 
of health and a longevity analyst, the protection of this sys-
tem afforded by dietary antioxidant. In conclusion, antiox-
idant vitamins and trace elements have important effects 
on immune responses.

Author’s contribution
SH was the single author of the paper.

Conflicts of interest
The author declared no competing interests.

Ethical considerations 
Ethical issues (including plagiarism, data fabrication, double publi-
cation) have been completely observed by the author.

Funding/Support
None.

References 
1. Knight JA. Free radicals, antioxidants, and the immune 

system. Ann Clin Lab Sci. 2000;30:145-58.
2. Devasagayam TP, Sainis KB. Immune system and antioxidants, 

especially those derived from Indian medicinal plants.  Indian 
J Exp Biol. 2002;40:639-55.

3. Valko M, Leibfritz D, Moncol J, Cronin MT, Mazur M, Telser 
J. Free radicals and antioxidants in normal physiological 
functions and human disease. Int J Biochem Cell Biol. 
2007;39:44-84. 

4. Victor VM, Rocha M, De la Fuente M. Immune cells: free 
radicals and antioxidants in sepsis. Int Immunopharmacol. 
2004;4:327-47.

5. Van Vugt RM, Rijken PJ, Rietveld AG, van Vugt AC, Dijkmans 
BA. Antioxidant intervention in rheumatoid arthritis: results of 
an open pilot study. Clin Rheumatol. 2008;27:771-5.

6. Ehrenfeld M, Blank M, Shoenfeld Y, Hidvegi M. AVEMAR (a 
new benzoquinone-containing natural product) administration 
interferes with the Th2 response in experimental SLE and 
promotes amelioration of the disease. Lupus. 2001;10:622-7.

7. De la Fuente M. Effects of antioxidants on immune system 
ageing. Eur J Clin Nutr. 2002;56:5-8.

8. Winklhofer-Roob BM. Oxygen free radicals and antioxidants 
in cystic fibrosis: the concept of an oxidant-antioxidant 
imbalance. Acta Paediatr Suppl. 1994;83:49-57.

9. Hughes DA. Effects of dietary antioxidants on the immune 
function of middle-aged adults. Proc Nutr Soc. 1999;58:79-
84.

10. Fialkow L, Wang Y, Downey GP. Reactive oxygen and nitrogen 
species as signaling molecules regulating neutrophil function. 
Free Radic Biol Med. 2007;42:153-64.

11. Victor VM, Rocha M, De la Fuente M. Immune cells: free 
radicals and antioxidants in sepsis. Int Immunopharmacol. 
2004;4:327-47. 

12. Meydani SN, Meydani M, Blumberg JB, Leka LS, Siber G, 
Loszewski R, et al. Vitamin E supplementation and in vivo 
immune response in healthy elderly subjects. A randomised 
controlled trial. JAMA. 1997;277:1380-6.

13. Wintergerst ES, Maggini S, Hornig DH. Contribution of 
selected vitamins and trace elements to immune function. Ann 
Nutr Metab. 2007;51:301-23.

14. Dunstan JA, Breckler L, Hale J, Lehmann H, Franklin P, Lyons 
G, et al. Associations between antioxidant status, markers of 
oxidative stress and immune responses in allergic adults. Clin 
Exp Allergy. 2006;36:993-1000.

15. Gonzalez S, Alcaraz MV, Cuevas J, Perez M, Jaen P, Alvarez-
Mon M, et al. An extract of the fern Polypodiumleucotomos 
(Difur) modulates Th1/Th2 cytokines balance in vitro and 
appears to exhibit anti-angiogenic activities in vivo: athogenic 
relationships and therapeutic implications. Anticancer Res. 
1999;20:1567-75.

16. Sallusto F, Lanzavecchia A, Mackay CR. Chemokines and 
chemokine receptors in T-cell priming and Th1/Th2-mediated 
responses. Immunol Today. 1998;19:568-74.


