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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��
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