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Free radical an uncharged molecule having an unpaired valance electron that is common outcome of normal 

aerobic cellular metabolism, In-built antioxidant system of body plays its decisive role in prevention of any loss 

due to free radicals. However, imbalanced defense mechanism of antioxidants, overproduction or incorporation 

of free radicals from environment to living system leads to serious penalty leading to neuro-degeneration. 

Neural cells are actively or sensory loss in neurodegenerative disease. Apart several other factors of 

environment and genetic, oxidative stress leading to free radical attack on neural cell contributes calamitous role 

to neuro-degenration, through oxygen is compelling for life, imbalance in metabolism and excess reactive 

oxygen species (ROS) generation and in to a range of disorder such as Parkinson’s  Disease, Alzheimer ,s 

Disease , ageing Disease and many other neural disorder. Toxicants of free radical are capable to proteins and 

DNA injury, cellular apoptosis, inflammations, tissue damage. Antioxidant are capable as persuasive therapeutic 

against neuronal loss, they are capable for neutralizing the process of free radical. Herbal source as well as 

medical herbs in diet is very beneficial for a major source of antioxidant, altered stream of antioxidant therapy 

has proved to oxidative stress, Alternated tool are effective of any neural damage as well as free radical 

scavenging. Antioxidant have multi source of metal ion which involved in neural plague formation to prevent 

oxidative stress. In addition of antioxidant therapy is vitally in preventing for scavenging of ROS molecule. 
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INTRODUCTION:  

 

Free radical as any of molecular species which are 

capable for independent existence those contain 

unpaired electron in an atomic orbital. The 

presence of unpaired electron that’s shared by free 

radicals many free radicals are unstable and highly 

reactive. They carry donation and acceptation of 

electron from other molecules there for behaving 

like as oxidant and reductants. Nitric oxide is 

important roles in signalling molecule for regulate 

and relaxation and proliferation of vascular muscle 

cells, leucocytes adhesion, angiogenesis. Human 

are constantly exposed free radical by 

electromagnetic radiation from pollutant 

environment such as cigarette smoke. Natural 

sources such as cellular metabolism also add free 

radical to the environment. Most abundant report of 

free radical such as hydroxyl (OH.), super oxide 

(O
-
2) and nitric oxide (NO

.
) and other molecule like 

hydrogen peroxide (H2O2) and peroxy nitrite are 

not free radical rather generated during various 

chemical reactions in many cases. Cells expose 

bind with environment factor with oxygen, 

generated oxygen free radical (OFR). Antioxidant 

defence system co-involved with aerobic 

metabolism contracted with oxidative damages. 

Human body are produce to free radical and 

reactive molecule species through various 

metabolically, physiologically process. Super 

oxide, hydroxyl peroxide are produced by aerobic 

metabolism at the same time glutathione, arginine, 

vitamin E, vitamin C and some polyphenol help to 

regulate to ROS level. Antioxidant are protracting 

agent with ROS. Glutathione S transferase, 

Glutathione peroxide, Glutathione reductase, 

superoxide dismutase, catalase, those synergistic 

actions in removing free radicals. 

Overproduction of free radical can increase level of 

oxidative stress, damages to bio molecule (DNA, 

lipids, protein), those leading to various chronic 

disease such as cancer, diabetes, atherosclerosis, 

ischemic stroke, cardio vascular disease and other 

degenerative disease in humans. NO is cyto toxic 

either combined with tyrosine that essential for 

catalytic function of enzyme ribo nucleoside di 

phosphate reductase. ROS are particular active in 

the brain and neuronal tissue, unique for brain and 

severe source of oxidative stress. ROS potent for 

attack on glial cells and neurons 

 

 

 

 

 

    

                                        

                                                                                                                         

    

Antioxidants are classical divided in exogenous and 

endogenous, exogenous are generate by natural 

source, synthetic process. Endogenous compound 

are responsible for both that removal of ROS, 

scavenging of ROS or precursor, inhibiting 

formation of ROS molecule. Natural antioxidants 

system in group of two enzymatic and non- 

enzymatic, Enzymatic antioxidant are limited 

number of protein such as catalase, SOD, GPx as 

well as along with some supporting enzyme. Non 

enzymatic antioxidant enzyme intake of diet 

supplement As play important defence system 

against of OS. 

NEED OF ANTIOXIDANTS: 

It has been already prove by the studies of 

epidemiological that antioxidant as an anti 

inflammatory representator which play key role 

against with tumours, diabetes, cardio vascular 

disease, neuro degenerative disease. In many cases 

increased oxidative stress is a widely associated in 

the development and progression of diabetes and its 

complications which are usually accompanied by 

increased production of free radicals or failure of 

antioxidant defense, Though the intake of natural 

antioxidants has been reported to reduce risk of 

cancer, cardiovascular diseases, diabetes and other 

diseases associated with aging, there is 
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considerable controversy in this area. NO, O2, 

H2O2, and OCl, those are powerful oxidants and 

protect humans from infection. However, they 

cause oxidative damage and mutation to DNA and 

participate in the carcinogenic process if 

unchecked, Moreover, experiments and studies 

infer that antioxidants are needed to scavenge and 

prevent the formation of ROS and reactive nitrogen 

species (RNS). 

 

NEURO DEGENRATIVE DISEASE 

AND OXIDATIVE STRESS: 

Neuro degenerative disease comprise between 

neural cells of brain and spinal cord, leading 

dysfunctions. Mitochondria is the cellular 

powerhouse that generates ATP and therefore is a 

key participant in all physiological and pathological 

events, Following ischemia-associated ex-

citotoxicity and other neurodegenerative insults, 

mitochondria will take up calcium which leads to 

an increased production of reactive oxygen species 

(ROS). As a result, neuronal cells face excessive 

amounts of ROS. The mechanisms linking 

mitochondrial calcium uptake and ROS production 

are incompletely understood but may involve an 

increase in the permeability of the mitochondrial 

membranes to small molecules and thereby initiate 

cell death through release of apoptosis-inducing 

factors via the opening of an as yet unidentified 

mega pore protein. Apoptosis have been reported as 

pathological cause for aging and neurodegenerative 

diseases such as Parkinson’s disease (PD), 

Alzheimer’s disease (AD), and Multiple Sclerosis 

(MS) and amyolotrophic lateral sclerosis (ALS). 

 

Mitochondria permeability transition pore mPTP 

are activator as channel to regulate regulation and 

function. Mitochondria Ca
++ 

uptake ultimately 

triggers mPTP opening, which in turn release ROS 

to modulate local signalling. 

Neurodegeneration have been interplay role of a 

number of factors including environmental and 

genetic predisposition but redox metal abuse 

occupies central role as most of symptoms stems 

out from abnormal metal metabolism. Oxidative 

stress and free radical generation catalyzed by 

redox metals have been shown to play pivotal role 

in regulating redox reactions in vivo contributing 

RNS and ROS, main culprits in 

neurodegenerations. 

 

OXYGEN AND OXIDATIVE STRESS: 

 
Oxygen is vital for all living cells whether neuronal 

or other kinds of cells but on the other hand it are 

potentially dangerous in excess. Thus, it is under 

tight check of complex system, oxygen take part of 

breakdown of glucose in mitochondria by 

phosphorylation and generate to energy in form of 

ATP. Mt has its own molecular machinery (Mt 

DNA) for synthesis of enzyme and proteins. Any 

mutation in Mt DNA leads to impaired ATP 

generation and perturbed oxidative phosphorylation 

cascade that may further lock the neuronal 

function. Oxidative stress has been implicated in 

the progression of Neuro degeneration disease, 

cardiovascular disease, diabetes mellitus, 

Alzheimer's disease, Parkinson's disease and 

amyotrophic lateral sclerosis. Oxygen is vital for 

life but is also potentially dangerous, and a 

complex system of checks and balances exists for 

utilizing this essential element. Oxidative stress is 

the result of an imbalance in pro-

oxidant/antioxidant homeostasis that leads to the 

generation of toxic reactive oxygen species those 

are potentially toxic for neuronal cells. Eason is 

that neural cell is too much hypersensitivity 

towards oxidative stress due anatomically and 

metabolically factor. In the brain, various types of 

glial cells are present and these are involved in 

anatomic support and metabolic requirement. The 

endothelial cells surrounding these glial cells are 

less permeable for uptake of various molecules and 

protective cells viz. Macrophages compared to 

other endothelial cells in the body. 

 

PATHOLOGICAL EVIDENCE OF 

ROS MEDIATED NEUROLOGICAL 

DAMAGE: 

 
Neural biochemical comparison ROS since it 

involves pool of unsaturated lipids those are labile 

to peroxidation and oxidative modification.  

Double bound of fatty acid attack by free radical on 

neighbouring unsaturated fatty acid several 

researcher had already consider to that brain is 

abnormally sensitivity with oxidative damages. 

Brain contain high level of fatty acids which for 

more susceptible for peroxidation, that consumes 
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an inordinate fraction (20%) of total oxygen 

consumption for its relatively small weight (2%). In 

addition, it is not particularly enriched in 

antioxidant defenses. Brain is lower in antioxidant 

activity in comparison with other tissues, about 

10% of liver. Moreover, human brain has higher 

level of iron in certain regions and in general has 

high levels of ascorbate. As evident from above 

data, neural cells are considered to be more 

susceptible to oxidative damage as compared to 

other body tissues. 

 

In addition to ATP synthesis, mitochondria are the 

site of other important metabolic reactions, 

including steroid hormone and porphyrin synthesis, 

the urea cycle, lipid metabolism, and inter 

conversion of amino acids. Mitochondria also play 

central roles in xenobiotic metabolism, glucose 

sensing/insulin regulation, and cellular 

Ca
2+

 homeostasis, which affect numerous other cell 

signalling pathways. 

MECHANISM OF ROS GENERATION: 

 
ROS generation is prerequisite of metabolic system 

in order to interact with organic molecules in vivo 

as interaction of organic molecules with oxygen is 

energetically unfavourable. In all forms of ROS 

generation, molecular oxygen needs to be activated 

and cellular system have evolved range of metallo-

enzymes those facilitates ROS generation upon 

interaction of redox metals with O2 using various 

catalytic pathways. Since free radicals are toxic to 

cells, under normal circumstances, cells have 

efficient regulating system for O2 and metal ion 

interaction leading to free radicals and ROS 

Generation. ROS generation, there are different in 

vivo pathways those contribute substantively ROS 

generation by calcium activation with metallo-

enzymes. Calcium is an important signalling 

molecule and it is required for many cellular 

responses and cell-cell communication. Thus, any 

disturbance in stimulus and regulation of calcium 

pathway may disrupt the cellular physiology. 

 

Genetic Evidence in Neurodegenration 

and Oxidative Stress: 

 
Oxidative stress related neurodegeneration but 

genetic evidences, mutations are more susceptible 

to gain neurological pathological compare to 

normal to those with normal genetic profile.  

Neurodegenration In certain cases, anti-

inflammatory drugs are given as supplement at 

onset of neurological disorder to pacify immune 

system as in certain circumstances; immune system 

is significantly provoked due to oxidative stress. 

Antioxidant therapy involving enzymes and anti-

inflammatory drugs constitute upstream therapy in 

ROS generation. 

 

CONCLUSION: 

 
Neurodegenerative disorders remain an important 

source of morbidity and suffering for the 

humankind. The role of free-radical-mediated 

oxidative injury in acute insults tothe nervous 

system including stroke, as well as in chronic 

neurodegenerative disorders, It is clear from 

current neurobiology research that unregulated 

metal metabolism plays catastrophic role for 

oxidative stress and neuronal cell death as final 

causations.  ROS factor carry for unregulated 

cellular metabolism any mutations in Mt DNA 

aged brain leads to oxidative stress and free radical 

mediated pathological changes in neurons. OS is 

deferent neurological disorder leading to neuron 

inflammation. Oxidative stress is the harmful 

condition that occurs when there is an excess of 

free radicals and/or a decrease in antioxidant levels, 

OS have been defined as principle pathological 

cause of neurodegeneration, antioxidants are 

proposed as therapeutic options to combat the free 

radical generation and maintenance. This review 

covers the sources of antioxidants and free radicals 

and general mechanism involve in antioxidant 

mediated free radical scavenging. Major emphasis 

have been given on the role of oxidative stress and 

free radical chemistry with respect to major 

neurodegenerative disorders We report major 

antioxidant therapeutic target those are capable in 

neuroprotection before OS majority preventing free 

radical generation, modulating metal-neuronal 

protein interaction and promoting normal metal 

homoeostasis. 
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