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A B S T R A C T 

The most progressive neurodegenerative disease so far we know are Alzheimer’s disease (AD) and 

Parkinson’s disease (PD). They manifest cognitive and motor disorders, respectively. No cures are found 

yet for both the diseases, except some palliatives. At this stage, some alternative measures can be adopted 

that may slowdown the further progression and may bring comfort to the affected people. Epidemiological 

data supports a direct relationship between the physical activity (PA) and the risk of developing those two 

diseases. Aerobic physical exercise (PE) induces the release of neurotrophic factors, promotes angiogenesis, 

neurogenesis and synaptogenesis, and improves memory and cognitive functions. Further, PE activates the 

superoxide scavengers, like superoxide dismutase, endothelial nitric oxide synthase, and thereby protects 

the hippocampus, which is involved particularly in memory function. AD and PD not only deteriorate the 

quality of life but also may cause death. Therefore, any positive impact of non-pharmacological 

interventions, such as physical activity and exercise, would improve public health. 
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Introduction 

 

Alzheimer’s disease (AD) is characterized by a progressive and 

irreversible memory loss and ultimately develops cognitive impairment 

and dementia, among the elderly people [1]. Parkinson’s disease (PD) 

mainly affects motor functioning neurons located at the substantia nigra 

(SN), which secrete dopamine [2]. Generally, AD patients suffer from 

forgetfulness to gradual memory loss and often cannot recognize their 

loved ones and some even cannot identify their own house or belongings. 

The PD patients suffer from slow movement, difficult postures, and 

memory loss too at the end. The worldwide number of PD and AD cases 

are growing substantially every year due to the lack of cure [3-5]. 

 

The molecular pathogenesis of both the diseases involves proteinopathy 

(abnormal accumulation of misfolded proteins), mitochondrial 

dysfunction and oxidative stress. In case of AD, the amyloid beta (Aβ) 

protein is aggregated, while misfolding and aggregation of α-synuclein 

have been found in PD [6]. People with PD have low dopamine level in 

the brain which causes the motor neuron defects, and at the long run can 

develop dementia in them. 

 

Therapies used today are only palliative, and unable to stop or cure the 

diseases, PD or AD, either. In this scenario, some other types of 

management of the diseases can be considered, which can improve a 

patient’s quality of life at least. There are various management steps for 

controlling these disease progressions, like, regular exercise, healthy 

diet, mental stimulation, good sleep, stress management, etc. However, 

we will be restricting our discussion in this article only to physical 

activity, though all those factors are somehow inter-related [7]. 
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Discussion 

 

I Important Factors That Should be Considered for AD and PD 

Therapies and/or Management 

 

i. Dopamine: Low Dopamine Levels develop PD, and also can 

cause an increased risk of Alzheimer's Disease (Link). Highly 

sensitive MRI scans revealed a smaller amount of dopamine in 

the hippocampus that results in a decreased memory 

performance. 

ii. BDNF: Brain‐derived neurotrophic factor (BDNF) protein 

belongs to the neurotrophin growth factor family has been the 

focus of interest in AD and PD for a number of years. BDNF 

improves the survival and function of cholinergic neurons of the 

basal forebrain, as well as Dopaminergic neurons in the 

hippocampus and cortex [8]. 

iii. GDNF: Glial Cell-derived neural factor (GDNF), another 

important protein of the neurotrophin family, helps in the 

development, survival, and maintenance of midbrain 

dopaminergic neurons [9, 10]. However, the function of GDNF 

on age-related cognitive deterioration, if any, has not been 

known yet [11]. However, it was shown in animal model that 

reduced levels of GDNF can induce excess glutamate release, 

deregulation of glutamate transporter-1, and causes excite-

toxicity in the nervous system that precedes dopaminergic 

degeneration [12].  

 

Further, it was shown before that GDNF can prevent both neurons and 

glial cells from oxidative stress [13-15]. 

 

II What and How Physical Exercise (PE) Can Help in 

Prevention of AD and PD 

 

The regular and repeated consistent and timely exercise increases 

cerebral blood flow that contributes to angiogenesis, neurogenesis, 

synaptogenesis, and neurotransmitter release in different cerebral areas 

involved in cognition (e.g., memorization) and mobility [16, 17]. 

Experimental data support that PE can protect against the onset of AD 

and PD [18-21]. Indeed, physical inactivity is one of the most prominent 

risk factors for dementia, Parkinson’s disease and Alzheimer’s disease 

(AD) [22-29]. 

 

i Beneficial Effects of Physical Exercise (PE) on Alzheimer’s 

Disease (AD) 

 

A meta-analysis done in 2009 concluded that PE reduced the risk of 

developing AD substantially [30]. An American study with 1,740 sub-

jects older than 65 years found that dementia was far less in participants 

who regularly did walking, cycling, swimming, aerobics, strength 

training, stretching, or other activities than who did none or occasionally. 

Therefore, it is strongly supportive that PE is a clinically relevant option 

towards the prevention of AD. 

 

ii What Kind of PE Program is the Best for AD Control 

 

a. Aerobic PE is practical and feasible for AD subjects, and they are 

associated with better cognitive function [31-35]. 

b. PE, including power training, improves the low muscle mass and 

strength which are associated with AD patients [36]. 

c. Balance training improves the postural defects in AD patients, and 

thus reduce the risk of falling at a later stage [37]. 

d. PE with treadmill and stair-climbing for a period of 12 weeks 

increases the cerebral blood flow in the dentate gyrus of the 

hippocampus, which may improve neurogenesis [38]. 

e. In an animal experiment using the transgenic AD-mouse model, 

the benefits of aerobic physical exercise on synapse, redox 

homeostasis, and general brain function support the value of PE 

against neurodegeneration [39].  

 

iii Other Aspects Related to Physical Exercise in Relation to AD 

 

a. Research with AD patients, it was found that walking with a friend 

and joining in a conversation has a better preventive effect than 

walking alone, suggesting that the “socialization effect” of exercise 

is an important aspect for AD population [40].  

b. In an animal model experiment, PE exhibited a greater reduction 

in the concentration of amyloid plaques (or Aβ-plaques) in AD 

brain and corrects the memory impairment [41]. 

 

iv Beneficial Effects of Physical Exercise (PE) on Parkinson’s 

Disease (PD) 

 

A large amount of epidemiological data suggest that PE can prevent the 

development of PD [18, 42]. Two studies found that the risk of 

developing PD is less in subjects who practiced PE throughout their lives 

[24, 43]. PE of high intensity such as cycling, performing aerobics, 

playing tennis and weight lifting has been shown not only to improve the 

muscle strength but show a 40% lower risk of having PD than those who 

did not practice PA or who practiced a low-intensity of PA [44]. A meta-

analysis by Herman et al. suggests that walking on a treadmill can 

improve the spatiotemporal parameters of walking [45]. 

 

Tai Chi practiced by patients with mild-to-moderate PD can improve 

postural stability and functional capacities more than the activities of 

strength training and stretching in them [46]. However, the benefits of 

PE on fall prevention remain to be determined for PD-affected subjects 

[47, 48]. 

 

III Neuroprotective Mechanisms Induced by Physical Exercise 

on AD, PD Subjects 

 

i. It has been shown in mouse model that PE can induce dopamine 

production as well as stimulates the expression of several 

neurotrophic factors and angiogenesis [16]. 

ii. PE can increase the plasma concentration of brain-derived 

neurotrophic factor (BDNF) in older healthy subjects [49, 50]. 

iii. The loss of dopamine-producing neurons is diminished in PD 

mice after 18 months of continued PE. Those mice also 

manifested an improved movement-balance coordination [51]. 

iv. Mechanistic investigations revealed that PE, as it increases the 

cerebral level of BDNF and GDNF, can restore the 

mitochondrial function and ultimately the neuronal and 

behavioural recovery generated [51]. 
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Conclusion 

 

Regular physical activity in a planned way can increase the endurance of 

cells and tissues to oxidative stress, energy metabolism, vascularization, 

and neurotrophin release; all are important in brain plasticity, 

neurogenesis, and memory improvement. Although the mechanisms are 

not clear yet, but it is evident that physical exercise is beneficial for the 

prevention of AD and PD. Physical exercise decreases the toxin-induced 

DAergic neuronal loss in mouse models and improves the PD symptoms 

in them. In AD model, PE improves learning, neurogenesis and restores 

hippocampal volume, reduces aggregation effectively [52]. However, 

the nature of optimal PE that should be practiced in order to limit the 

evolution of AD/PD pathologies, future studies will need to assess the 

impact of the intensity, duration, and frequency of different exercises. 

The purpose of this paper is to lay an educational approach to the patients 

and to the people who are associated with the patients regularly. The 

main idea is to encourage people to start the habit of practicing regular 

and timely exercise early on to avoid these diseases. 
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