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Introduction

Oxidative process that is regularly going on in cell is essential for 
life and death of a cell. �e following are the important key points taken 
into consideration:

�t�� �.�P�M�F�D�V�M�B�S �P�Y�Z�H�F�O �I�B�T �B�C�J�M�J�U�Z �U�P �V�O���Q�B�J�S �B�O�E �M�F�B�W�F �G�S�F�F �S�B�E�J�D�B�M�T 
�X�I�J�D�I �B�S�F �V�O�T�U�B�C�M�F��

�t�� ���J�T �V�O�T�U�B�C�M�F �S�B�E�J�D�B�M �J�T �I�J�H�I�M�Z �S�F�B�D�U�J�W�F �B�O�E �D�B�V�T�F�T �G�P�S�N�B�U�J�P�O �P�G 
reactive oxygen species;

�t�� �#�F�O�F���D�J�B�M  �C�J�P�M�P�H�J�D�B�M  �G�V�O�D�U�J�P�O�T  �T�V�D�I  �B�T  �B�Q�P�Q�U�P�T�J�T�
  �O�F�D�S�P�T�J�T�
 
�Q�I�B�H�P�D�Z�U�P�T�J�T �B�S�F �N�F�E�J�B�U�F�E �C�Z �S�F�B�D�U�J�W�F �P�Y�Z�H�F�O �T�Q�F�D�J�F�T��

�t�� ���F�T�F �S�F�B�D�U�J�W�F �N�F�U�B�C�P�M�J�U�F�T �B�S�F �T�F�M�F�D�U�J�W�F�M�Z �O�F�V�U�S�B�M�J�[�F�E �C�Z �C�P�E�Z�h�T 
defensive mechanism;

�t�� �1�S�J�O�D�J�Q�B�M  �E�F�G�F�O�T�J�W�F  �B�H�F�O�U�T  �B�S�F  �B�O�U�J�P�Y�J�E�B�O�U  �F�O�[�Z�N�F�T  �B�O�E 
endogenous antioxidants;

�t�� �#�B�M�B�O�D�F �J�T �D�S�F�B�U�F�E �C�F�U�X�F�F�O �Q�S�P���P�Y�J�E�B�O�U �B�O�E �B�O�U�J�P�Y�J�E�B�O�U �J�O �B �D�F�M�M�
 
�B�O�E �B�O�Z �J�N�Q�B�J�S�N�F�O�U �J�O �F�R�V�J�M�J�C�S�J�V�N �D�B�V�T�F�T �E�F�M�F�U�F�S�J�P�V�T �F���F�D�U�T �P�O 
�D�F�M�M�h�T �M�J�G�F��

�t�� �*�O�D�S�F�B�T�F�E  �M�F�W�F�M  �P�G  �B�O�U�J�P�Y�J�E�B�O�U�T  �N�B�Z  �J�O�U�F�S�G�F�S�F  �U�I�F  �O�P�S�N�B�M 
oxidative process;

�t�� �%�F�D�S�F�B�T�F�E �M�F�W�F�M �P�G �B�O�U�J�P�Y�J�E�B�O�U�T �H�F�O�F�S�B�U�F�T �S�F�B�D�U�J�W�F �N�F�U�B�C�P�M�J�U�F�T��

�*�U �J�T �L�O�P�X�O �U�I�B�U �V�O�Q�B�J�S�F�E �F�M�F�D�U�S�P�O �P�G �N�P�M�F�D�V�M�B�S �P�Y�Z�H�F�O �S�F�B�D�U �U�P 
�G�P�S�N �I�J�H�I�M�Z �S�F�B�D�U�J�W�F �T�Q�F�D�J�F�T�
 �X�I�J�D�I �B�S�F �L�O�P�X�O �B�T �S�F�B�D�U�J�W�F �P�Y�Z�H�F�O 
�T�Q�F�D�J�F�T�� �3�F�B�D�U�J�W�F �P�Y�Z�H�F�O �T�Q�F�D�J�F�T �B�S�F �H�F�O�F�S�B�U�F�E �G�S�P�N �F�O�[�Z�N�B�U�J�D �B�O�E 
�O�P�O���F�O�[�Z�N�B�U�J�D �T�P�V�S�D�F�T �<���
���>��

Non enzymatic sources

Fenton's & Haber's reactions: �'�S�J�E�P�W�J�D�L  �<���>�
  �)�B�M�M�J�X�F�M�M  �B�O�E 
�(�V�U�U�F�S�J�E�H�F �<���> �F�Y�Q�M�B�J�O �U�I�F �S�F�E�V�D�U�J�P�O �P�G �N�P�M�F�D�V�M�B�S �P�Y�Z�H�F�O �U�P �G�P�S�N 
�T�V�Q�F�S�P�Y�J�E�F �B�O�J�P�O�T�� ���F�T�F �T�V�Q�F�S�P�Y�J�E�F �B�O�J�P�O�T �I�B�W�F �B�C�J�M�J�U�Z �U�P �G�P�S�N �N�P�S�F 
and highly reactive oxygen species. �e dismutation of superoxides 
forms hydrogen peroxide.
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�N�J�U�P�D�I�P�O�E�S�J�B�M �N�F�N�C�S�B�O�F �D�B�U�B�M�Z�[�F�T �P�Y�J�E�B�U�J�W�F �E�F�B�N�J�O�B�U�J�P�O �P�G �B�N�J�O�F�T�
 
�B�O�E �U�I�V�T �Q�S�P�E�V�D�F�T �) ��O�� �J�O �N�B�U�S�J�Y �B�O�E �D�Z�U�P�T�P�M �<���>��

NADPH oxidase/Respiratory Burst Oxidase: �1�I�B�H�P�D�Z�U�F �/�"�%�1�) 
oxidase plays an important role in host defenses against invading 
�N�J�D�S�P�C�F�T �C�Z �H�F�O�F�S�B�U�J�O�H �T�V�Q�F�S�P�Y�J�E�F�T�� �*�U �J�T �Q�S�F�T�F�O�U �J�O �O�F�V�U�S�P�Q�I�J�M�T �B�O�E 
produces O��

���� �*�U �J�T �N�V�M�U�J�D�P�N�Q�M�F�Y �F�O�[�Z�N�F �M�P�D�B�U�F�E �J�O �Q�M�B�T�N�B �N�F�N�C�S�B�O�F 
�P�G �B�D�U�J�W�B�U�F�E �D�F�M�M�� �*�U �D�P�O�U�B�J�O�T �T�F�W�F�S�B�M �D�P�N�Q�P�O�F�O�U�T �J�O�D�M�V�E�J�O�H �D�Z�U�P�D�I�S�P�N�F 
�C������ �	�J�U �J�T �D�P�N�Q�P�T�F�E �P�G �H�Q���� �Q�I�P�Y�
 �H�Q���� �Q�I�P�Y�
 �Q�I�P�Y �Q�I�B�H�P�D�Z�U�F �P�Y�J�E�B�T�F�
�
 
�Q�����
 �Q�����
 �Q���� �B�O�E �S�B�D �� �	�N�P�O�P�D�Z�U�F�T�
���S�B�D �� �	�O�F�V�U�S�P�Q�I�J�M�T�
�� ���F  �H�Q���� 
�J�T �C�P�V�O�E �U�P �U�I�F �D�F�M�M�V�M�B�S �N�F�N�C�S�B�O�F�� 

����
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�G�B�D�U�P�S �	�&�(�'�
 �J�O�E�V�D�F�T �) ��O�� �G�P�S�N�B�U�J�P�O �C�Z �J�O�I�J�C�J�U�J�P�O �P�G �Q�S�P�U�F�J�O �U�Z�S�P�T�J�O�F 
�Q�I�P�T�Q�I�B�U�B�T�F �B�D�U�J�W�J�U�Z�� �*�U �J�T �G�P�V�O�E �U�I�B�U �&�(�' �T�U�J�N�V�M�B�U�F�T �J�O�U�S�B�D�F�M�M�V�M�B�S �0��

�� �C�Z 
�V�T�J�O�H �-�0�9 �Q�B�U�I�X�B�Z�� �)�F�Q�B�S�J�O �C�J�O�E�J�O�H �&�(�' �T�U�J�N�V�M�B�U�F�T �3�0�4 �J�O �W�B�T�D�V�M�B�S 
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�B�D�J�E�T �B�M�E�F�I�Z�E�F�T�� �.�B�M�P�O�Z�M�E�J�B�M�E�F�I�Z�E�F �	�.�%�"�
�
 �����)�/�& �	�����I�Z�E�S�P�Y�Z ������ 
�O�P�O�F�O�B�M�
 �B�S�F �U�I�F �Q�P�U�F�O�U �B�M�E�F�I�Z�E�J�D �M�J�Q�J�E �Q�F�S�P�Y�J�E�B�U�J�P�O �Q�S�P�E�V�D�U�T �P�G �õ�� 
�B�O�E �õ�� �1�6�'�"�� ���F  �B�D�D�F�Q�U�F�E �N�B�S�L�F�S�T �G�P�S �P�Y�J�E�B�U�J�W�F �T�U�S�F�T�T �B�S�F �B�M�E�F�I�Z�E�J�D 
�T�F�D�P�O�E�B�S�Z �Q�S�P�E�V�D�U�T �.�%�" �B�O�E �����)�/�& �<�����>��

Oxidation of nucleic Acid/DNA by ROS

�3�0�4  �C�S�F�B�L  �U�I�F  �%�/�"  �T�U�S�B�O�E�T�
  �G�P�S�N�T  �%�/�"  �B�E�E�V�D�U  �X�I�J�D�I  �J�T 
�D�I�B�S�B�D�U�F�S�J�[�F�E �C�Z �E�F�M�F�U�J�P�O�
 �N�V�U�B�U�J�P�O �B�O�E �D�B�V�T�F�T �H�F�O�F�U�J�D �F���F�D�U�T�� �4�V�H�B�S�T 
�B�O�E �C�B�T�F �N�P�J�F�U�J�F�T �B�S�F �E�F�H�S�B�E�F�E �C�Z �3�0�4 �B�O�E �D�B�V�T�F�T �P�Y�J�E�B�U�J�P�O �P�G �C�B�T�F�T 
�B�O�E �D�S�P�T�T �M�J�O�L�J�O�H �U�P �Q�S�P�U�F�J�O�� �����I�Z�E�S�P�Y�Z�H�V�B�O�J�O�F�
 �I�Z�E�S�P�Y�Z�M �N�F�U�I�Z�M 
�V�S�F�B�
 �V�S�F�B�
 �U�I�Z�N�J�O�F�
 �B�O�E �T�B�U�V�S�B�U�F�E �Q�S�P�E�V�D�U�T �X�I�J�D�I �B�S�F �U�I�F �P�Y�J�E�B�U�J�P�O 
�P�G  �C�B�T�F�T��  �Q�P�M�Z�B�E�F�O�P�T�J�O�F  �E�J�Q�I�P�T�Q�I�B�U�F  �S�J�C�P�T�F  �T�Z�O�U�I�F�T�J�T  �J�O  �O�V�D�M�F�J 
�S�F�T�V�M�U�J�O�H �J�O �F�Y�U�F�O�T�J�W�F �E�F�Q�M�F�U�J�P�O �P�G �D�F�M�M�V�M�B�S �/�"�%�) �Q�P�P�M�T �J�T �U�I�F �%�/�" 
�P�Y�J�E�B�U�J�P�O �Q�S�P�E�V�D�U�T�� 

�%�/�"��

�E�F�Q��%�/�"����

� ��

��

�%�/�€F�Q�M�F�U�J�P�O��
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Cichorium Intybus, Withania somnifera, Ocimum sanctum, Mangifera 
indica and Punica granatum are known to have potential antioxidant 
�B�D�U�J�W�J�U�J�F�T �<�����>��

Cellular oxidative stress

�*�U �J�T �T�Q�F�D�V�M�B�U�F�E �G�S�P�N �U�I�F �Q�S�F�W�J�P�V�T �S�F�T�F�B�S�D�I�F�T �U�I�B�U �D�F�M�M �M�J�G�F �B�O�E �E�F�B�U�I 
�J�T �S�F�H�V�M�B�U�F�E �C�Z �S�F�B�D�U�J�W�F �P�Y�Z�H�F�O �T�Q�F�D�J�F�T�� �3�F�B�D�U�J�W�F �P�Y�Z�H�F�O �T�Q�F�D�J�F�T �B�S�F �U�I�F 
�E�F�S�J�W�B�U�J�W�F�T �P�G �D�F�M�M�V�M�B�S �P�Y�Z�H�F�O�
 �D�P�O�T�U�B�O�U�M�Z �Q�S�P�E�V�D�F�E �J�O �P�V�S �C�P�E�Z�� �3�0�4 
�J�O�D�M�V�E�F�T �T�V�Q�F�S�P�Y�J�E�F�T�
 �I�Z�E�S�P�H�F�O �Q�F�S�P�Y�J�E�F�T�
 �T�J�O�H�M�F�U �P�Y�Z�H�F�O �B�O�E �I�Z�E�S�P�Y�Z�M 
�J�P�O�T�� �0�Y�J�E�B�U�J�W�F �T�U�S�F�T�T �J�T �B�M�T�P �Q�S�P�E�V�D�F�E �C�Z �3�F�B�D�U�J�W�F �/�J�U�S�P�H�F�O �4�Q�F�D�J�F�T 
�	�3�/�4�
�
 �X�I�J�D�I �J�O�D�M�V�E�F�T �O�J�U�S�B�U�F�
 �O�J�U�S�J�U�F�
 �O�J�U�S�J�D �E�J�P�Y�J�E�F�
 �O�J�U�S�J�D �P�Y�J�E�F �B�O�E 
�Q�F�S�P�Y�Z�O�J�U�S�J�U�F�� �*�U �J�T �G�P�S�N�F�E �C�Z �U�I�F �S�F�B�D�U�J�P�O �P�G �N�P�M�F�D�V�M�B�S �P�Y�Z�H�F�O �U�P �O�J�U�S�J�D 
�P�Y�J�E�F�
 �B�T �T�I�P�X�O �J�O �F�O�[�Z�N�B�U�J�D �B�O�E �O�P�O���F�O�[�Z�N�B�U�J�D �S�F�B�D�U�J�P�O�T �U�I�B�U �B�S�F 
�J�O�W�P�M�W�F�E �J�O �3�0�4 �H�F�O�F�S�B�U�J�P�O �<���>��

REACTIVE OXYGEN SPECIES

Superoxide anion O2
-

Hydroxyl ion OH-

Singlet oxygen O-

Peroxyl ROO-

Alkoxy RO-

Hydrogen peroxide H2O2

Hypochlorite HOCl

REACTIVE NITROGEN SPECIES

Peroxynitrite ONOO-

Nitrogen dioxide NO2
-

Nitrate/ nitrite NO3
-/NO2

-

�*�U �J�T �L�O�P�X�O �U�I�B�U �N�P�M�F�D�V�M�B�S �P�Y�Z�H�F�O �Q�M�B�Z �B�O �J�N�Q�P�S�U�B�O�U �S�P�M�F �J�O �D�F�M�M�h�T 

http://dx.doi.org/10.4172/scientificreports.413
http://www.ncbi.nlm.nih.gov/pubmed/17347280
http://www.ncbi.nlm.nih.gov/pubmed/17237347
http://www.ncbi.nlm.nih.gov/pubmed/6328206
http://www.ncbi.nlm.nih.gov/pubmed/10936476
http://www.ncbi.nlm.nih.gov/pubmed/12676456


Citation: Noori S (2012) An Overview of Oxidative Stress and Antioxidant Defensive System . 1:413. doi:�����������������V�F�L�H�Q�W�L�¿�F�U�H�S�R�U�W�V��413

Page 8 of 9

Volume 1 �‡ Issue 8 �‡ 2012

7.	 Lambeth JD (2004) NOX enzymes and the biology of reactive oxygen. Nat Rev 
Immunol 4: 181-189.

8.	 Cadenas E, Davies KJ (2000) Mitochondrial free radical generation, oxidative 
stress, and aging. Free Radic Biol Med 29: 222-230.

9.	  Prata C, Maraldi T, Fiorentini D, Zambonin L, Hakim G, et al. (2006) Is Nox 
the source of ROS involved in Glut1 activity in B1647 cells? Acta Biologica 
Szegediensis 50: 79-82. 

10.	El-Benna J, Dang PM, Gougerot-Pocidalo MA, Elbim C (2005) Phagocyte 
NADPH oxidase: a multicomponent enzyme essential for host defenses. Arch 
Immunol Ther Exp (Warsz) 53: 199-206.

11.	Kerr S, Brosnan MJ, McIntyre M, Reid JL, Dominiczak AF, et al. (1999) 
Superoxide anion production is increased in a model of genetic hypertension: 
role of the endothelium. Hypertension 33: 1353-1358.

12.	Cai H, Harrison DG (2000) Endothelial dysfunction in cardiovascular diseases: 
the role of oxidant stress. Circ Res 87: 840-844.

13.	Vorbach C, Harrison R, Capecchi MR (2003) Xanthine oxidoreductase is 
central to the evolution and function of the innate immune system. Trends 
Immunol 24: 512-517.

14.	Gomez-Cabrera MC, Pallardo FV, Sastre J, Vina J, Garci¬a-del-Moral L (2003) 
Allopurinol and markers of muscle damage among participants in the Tour de 
France. JAMA 289: 2503-2504.

15.	Judge AR, Dodd SL (2004) Xanthine oxidase and activated neutrophils cause 
oxidative damage to skeletal muscle after contractile claudication. Am J Physiol 
Heart Circ Physiol 286: H252-H256.

16.	 Ivanov I, Saam J, Kuhn H, Holzhütter HG (2005) Dual role of oxygen during 
lipoxygenase reactions. FEBS J 272: 2523-2535.

17.	Omura T (1999) Forty years of cytochrome P450. Biochem Biophys Res 
Commun 266: 690-698.

18.	Klebanoff SJ (2005) Myeloperoxidase: friend and foe. J Leukoc Biol 77: 598-
625.

 



Citation:

http://dx.doi.org/10.4172/scientificreports.413
http://www.ncbi.nlm.nih.gov/pubmed/22455351
http://www.ncbi.nlm.nih.gov/pubmed/22837809
http://www.ncbi.nlm.nih.gov/pubmed/20049874
http://www.ncbi.nlm.nih.gov/pubmed/22149455
http://medind.nic.in/jac/t04/i3/jact04i3p218.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17900232
http://www.ncbi.nlm.nih.gov/pubmed/21483669
http://www.ncbi.nlm.nih.gov/pubmed/18225638
http://www.ncbi.nlm.nih.gov/pubmed/11078463
http://www.ncbi.nlm.nih.gov/pubmed/12610295
http://www.ncbi.nlm.nih.gov/pubmed/12461526
http://www.ncbi.nlm.nih.gov/pubmed/21459368
http://pubs.acs.org/doi/abs/10.1021/cr00078a006
http://www.ncbi.nlm.nih.gov/pubmed/1989966
http://www.ncbi.nlm.nih.gov/pubmed/21812343
http://www.ncbi.nlm.nih.gov/pubmed/12509339
http://www.ncbi.nlm.nih.gov/pubmed/20259061
http://www.ncbi.nlm.nih.gov/pubmed/10335367
http://www.getcited.org/puba/103184832
http://www.ncbi.nlm.nih.gov/pubmed/22696882
http://www.ncbi.nlm.nih.gov/pubmed/12590361
http://www.ncbi.nlm.nih.gov/pubmed/8434935
http://www.ncbi.nlm.nih.gov/pubmed/15134565
http://faculty.unlv.edu/bbuck/scanned%20pfd/Kibanova%20et%20al%202009.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10791396
http://www.ncbi.nlm.nih.gov/pubmed/8642456
http://www.ncbi.nlm.nih.gov/pubmed/11599635
http://www.ncbi.nlm.nih.gov/pubmed/10436261
http://www.ncbi.nlm.nih.gov/pubmed/9722499
http://www.ncbi.nlm.nih.gov/pubmed/11768373
http://www.ncbi.nlm.nih.gov/pubmed/7539742
http://www.ncbi.nlm.nih.gov/pubmed/11768373
http://www.ncbi.nlm.nih.gov/pubmed/7539742
http://www.ncbi.nlm.nih.gov/pubmed/10395597
http://www.ncbi.nlm.nih.gov/pubmed/11994413
http://www.ncbi.nlm.nih.gov/pubmed/11916766
http://www.ncbi.nlm.nih.gov/pubmed/9149100
http://www.ncbi.nlm.nih.gov/pubmed/10944425
http://www.ncbi.nlm.nih.gov/pubmed/10737225
http://en.cnki.com.cn/Article_en/CJFDTOTAL-YYXX198304008.htm
http://en.cnki.com.cn/Article_en/CJFDTOTAL-YYXX198401010.htm
http://www.ncbi.nlm.nih.gov/pubmed/3585543
http://www.ncbi.nlm.nih.gov/pubmed/11099865
http://journals.tubitak.gov.tr/biology/issues/biy-06-30-3/biy-30-3-11-0606-10.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10641713

	Title

	Corresponding author
	Abstract
	Keywords
	Introduction
	Non enzymatic sources
	Enzymaticsources

	Function of ROS in Cells
	Generation of ROS in Cells
	Production of ROS in mitochondria
	Production of ROS in endoplasmic reticulum
	Phagocytosis
	Other sources

	ROS Generation During The Intercellular Membrane
	ROS production in non-phagocytic cells
	Receptors mediated ROS generation
	Viral infections associated with reactive oxygen species

	Pathways Involved in ROS Generation
	Cytokines receptors
	Protein kinase receptors
	Serine/Threonine kinase
	G-Protein receptors
	Ion channel receptors

	Pathophysiological Role of ROS
	Carbohydrates oxidation by ROS
	Protein oxidation by ROS

	Lipid Peroxidation by ROS
	Oxidation of nucleic Acid/DNA by ROS
	Principal Defense System
	Cellular antioxidant system
	Endogenous antioxidants
	Exogenous antioxidants
	Role of dietary nutrients in defensive mechanism

	Lipids
	Vitamins
	Micronutrients and Minerals
	Phytochemicals
	Cellular oxidative stress

	Conclusion
	Figure 1
	Figure 2
	References



