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Abstract 

Parkinson’s Disease (PD) is a condition which involves impairment due to deterioration of nerve cells or neurons which 

produce an essential chemical called dopamine. It is associated with body movement along with nerve functioning & 

muscle coordination. Dopaminergic neurons are susceptible to degeneration in Parkinson’s Disease as massive cell death 

occurs in the substantia nigra. The relevance of DJ-1 protein is quite important to the pathogenesis of Parkinson’s 

Disease. Inactivation of DJ-1 protein is related to oxidative stress. Biochemical studies suggest that environmental toxins 

and pesticides can cause oxidative defects in mitochondrial complex I resulting to neuropathological and neurochemical 

features of Parkinson’s Disease eventually leading to inactivation or absence of DJ-1 protein. Exercise alters the 

neuroprotective function of the DJ-1 protein by improving motor functions in Parkinson patients. Decreased DJ-1 protein 

concentration levels can eventually lead to motor dysfunctions resulting in tremors, rigidity & bradykinesia. Regular 

exercises involving medical Qigong for kidney, liver, neck along with meditation can play a leading role in reducing the 

motor symptoms of Parkinson’s Disease. This review will help us to understand the critical relationship between the 

relevance of exercise and neuroprotective effects of DJ-1 protein in idiopathic Parkinson’s Disease. 
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Introduction 

Parkinson is often regarded as a degenerative disease 
with neuronal loss and reduction of dopamine production. 
Structured treatment is required which will enhance the 

neuroprotective effects and enhance the motor functions 
of Parkinson’s Disease [1,2]. Significant reduction of the 
DJ-1 protein can lead to neurodegenerative disorder and 
eventually lead to progression of PD [3]. Qigong exercises 
along with acupressure can improve bodily functions of 
Parkinson patients such as balance, muscle hardness, and 
hand-eye coordination. It is recommended that PD 
patients should exercise regularly as it is crucial towards 
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improving the level of DJ-1 protein in muscles. 
Unconventional therapies like Qigong exercises have 
proven more significant in terms of peripheral and central 
motor aspect improvement [4-12]. 

 
Parkinson’s Disease is termed as a degenerative and 

progressive disease as studies suggest that dopaminergic 
neurons are vulnerable to environmental toxicants [13]. 
This tends to worsen the disease as time passes. But, 
exercises like walking, dancing, brain vibration chanting 
has shown noteworthy improvement in terms of postural 
stability and balance. Motor functions in a retrogressive 
disease like Parkinson’s have decreased in repetitive 
actions like tremor, slurring and muscle stiffness [14]. It is 
seen that patients suffering from PD have a history of 
insufficient rest, overwork, anxiety, and stress. Various 
blinded studies in clinical trials have proved to eliminate 
bias in the studies [15-17]. Holistic healing with 
meditation has proven helpful in alleviating people from 
PD. Notable exercises mentioned within the framework of 
Traditional Chinese Medicine (TCM) like Kidney and Liver 
Wind deficiency has indeed lowered the frustration and 
resentment levels among PD patients. Dietary 
consideration like lowering the consumption of greasy 
and sweet foods balances the body’s natural rhythm. Most 
importantly, regular exercising has shown motor and 
cognitive improvement which may slow the progression 
of the disease.  

 
It was reported that idiopathic Parkinson’s Disease 

has relevance to DJ-1 protein and alpha-synuclein. DJ-1 
protein prevents abnormal deposition of alpha-synuclein 
in neurons. Levodopa is typically administered to treat 
symptoms of Parkinson’s Disease. It is converted to 
dopamine in the brain cells which renders temporary 
relief for Parkinson’s patients. But, PD patients practicing 
neck exercises, acupressure, meditation with vegetarian 
diet have shown considerable beneficial effects in terms 
of reducing PD symptoms like rigidity, bradykinesia, 
resting tremors, pill-rolling movements, stooped posture, 
impaired balance & coordination etc. [18]. However, it is 
noted that drugs involving levodopa do not bring a 
permanent cure to the patient instead the condition 
deteriorates after prolong use [19]. Also, it was found that 
balance is a critical aspect of Parkinson’s Disease as 
patients with increased head displacement suffered from 
worsening balancing disorder with increased dosage of 
levodopa [20]. Levodopa worsens the tremor and can 
cause progressive rigidity and disability. It only offers 
temporary symptomatic relief which lasts for a couple of 
hours, also known as “dopa effect” [21]. On the other hand, 
PD patients practicing Yin Tui Na with brain vibration 

chanting exercises have shown prolonged effects in terms 
of reduction of muscle rigidity, impaired postural 
instability with improvement in speech and handwriting. 
 

The Relevance of Exercise, Α-Synuclein 
and DJ-1 Proteins in Parkinson’s Disease 

The unusual mutation of α-synuclein (Alpha-Synuclein) 
[SNCA] gene can trigger early onset of Parkinson Disease. 
It was also reported that people suffering from 
Parkinson’s Disease possess dominant trait with 
triplication of the α-synuclein gene leading towards the 
progression of the disease [22]. The neuropathological 
cause for Parkinson’s Disease involves the accumulation 
of β-amyloid (Aβ) and α-synuclein in the cerebral region 
of the brain [23]. Walking and running have shown to 
improve the DJ-1 protein concentration in plasma which 
prevents abnormal protein deposition of α-synuclein in 
the brain. Studies performed employing lean six sigma on 
clinical trials with Parkinson’s Disease and exercise 
improvements have added immensely to our knowledge 
about performing good clinical trials with the help of lean 
six sigma [24]. DJ-1 protein prevents the altered state of 
neurofilament in the substantia nigra region of the brain 
caused due to α-synuclein and Lewy bodies which 
conglomerate in the neuron of Parkinson’s patients [25]. 

 
The immensity of exercises like sitting zazen, Jin Shin 

Jyutsu, saying affirmations and prayers are not age 
specific but it can be instrumental towards improving the 
symptoms upon those impacted with the disease [26]. It is 
seen that these exercises have the potential to prevent 
early onset of the disease and reduce the depletion of a 
nigral nerve cell. 

 
As per recent studies conducted, it is said that the 

clumping of fibers namely synuclein molecules clumps 
instead of being soluble in nerve cells. But, in a significant 
number of PD cases, increased concentration of DJ-1 
protein can prevent clumping and distortion of 
mitochondrial complex wherein the α-synuclein is 
localized. 

 
It is contended that environmental toxins specifically 

pesticides play a significant role towards clumping of α-
synuclein protein. It also decreases the concentration of 
DJ-1 proteins resulting in partial loss of motor 
movements in the basal ganglia region of the brain. 
Breathing and neck exercises such as turning head from 
side to side have shown a significant reduction in muscle 
rigidity in Parkinson’s patients. But, chronic exposure to 
pesticides can cause hyperkinesia and replicate the 
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neurochemical features of PD resulting in accumulation of 
α-synuclein in the nigral neurons [27]. 
 

Effects of Active Exercise and Slow 
Progression of Parkinson’s Disease 

Motor functions have improved remarkably for 
patients suffering from Parkinson’s Disease with 
recommended exercises involving medical Qigong 
exercise for kidney, liver, neck, standing & balance 
exercises along with meditation, brain vibration therapy, 
yin tuina, jin shin Jitsu and neural electrical impulse with 
acupressure [28]. As per recent studies, it is noticed that 
DJ-1 protein concentration increases significantly in 
plasma and muscle which prevents α-synuclein 
aggregation in the brain and slows the progression of 
Parkinson’s Disease [29]. Apart from that, it has relieved 
symptoms like bradykinesia, tremor, rigidity along with 
instability and balance disorder. Studies show that these 
neuroprotective therapies do offer symptomatic relief and 
assist in terms of reversing the progression of the disease. 
Active exercise incorporates the principle of improving 
the muscle coordination, stability, balance, hand-eye 
coordination, reduces muscle rigidity and stiffness [30]. 
Studies also show that these exercises offer patients 
suffering from Parkinson’s Disease with symptomatic 
relief in terms of decreased dyskinesia and improved 
blood circulation. Similarly, another procedural therapy 
termed FSR – Forceless Spontaneous Release named Yin 
Tuina is beneficial for PD patients in terms of diminishing 
clinical symptoms of Parkinson’s Disease and improving 
health & fitness [31,32]. 
 

Meditation also plays a crucial role in terms of 
releasing dopamine from the striatum. Studies conducted 
by researchers suggest that meditation helps in restoring 
the grey matter [33]. It has potential neurological benefits 
such as increasing grey matter volume along with 
remarkable improvements in assorted regions of the 
brain [34]. Apart from that, meditation with regular 
exercise helps in facilitating long-term benefits such as 
reducing stress, frustration & anxiety among PD patients. 
As per recent studies, it is seen that participants suffering 
from Parkinson’s Disease benefited after 6 months post 
group meditation program in terms of positive 
improvement in activities of daily life [35]. Exercise has 
reduced clinical symptoms of PD like stooped posture, 
rigidity, aches, monotonous soft voice, and bradykinesia. 
They make patients less susceptible towards frequent 
falls, urinary incontinence, postural hypotension and 
constipation eventually leading towards reduced 
depression & fatigue. It improves quality of life & raises 

self-esteem. Hence, lifestyle programs like exercises and 
meditation would be favorable for patients suffering from 
Parkinson’s Disease [8-10]. 
 

Effective Recovery with Exercise in 
Parkinson’s Disease 

Regular exercise has shown remarkable progress in 
patients suffering from Parkinson’s Disease (PD). It 
improves emotional well being as well as motor functions. 
PD is characterized by bradykinesia, postural 
abnormalities, resting tremor along with muscular 
rigidity [36]. It is estimated that more than 10 million 
people are suffering with PD with approximately 1 million 
PD patients in U.S. with current limitations in 
pharmacological and surgical treatments [37]. It is 
important to identify certain preventive strategies along 
with supplementary treatment which is more viable in 
terms of reducing the emotional stress endured by PD 
patients. 

 
Meditation is one of them, which is highly viable for 

the healing process as it restores faith and helps the 
patient to overcome emotional anxiety and nervousness 
[38]. It helps to restore control movements in PD patients 
with reduced tremors and balanced energy flow through 
brain vibration chanting. Apart from that, it is seen that it 
reduces neurodegeneration in PD patients through 
precise mechanisms at the molecular level. As per 
research conducted, it is seen that exercises such as 
walking on a treadmill, standing and balancing along with 
exercises which neural electrical impulses can reduce 
mitochondrial dysfunction and oxidative stress which 
renders the DJ-1 gene inactive [39]. DJ-1 is a 
multifunction gene associated as the causative gene for 
familial protein coding gene PARK7. It maintains 
mitochondrial & transcriptional regulations along with 
antioxidant stress reaction. DJ-1 gene plays a crucial role 
in terms of patients suffering from sporadic Parkinson’s 
Disease. It is observed that DJ-1 inactivation is linked to 
increased oxidative stress associated with the 
pathogenesis of sporadic Parkinson’s Disease [40,41]. 

 
Several studies suggest that exercise should be 

incorporated as a comprehensive treatment for PD as it is 
beneficial and clinical observation shows remarkable 
progress. Case studies of therapies conducted on PD 
patients show improved motor skills enhanced self 
perceived capabilities [42]. Exercise interventions helped 
PD patients in motor learning along with goal based 
motor skill training. Patients showed high cognitive skills 
with improved blood flow and behavioral functions. 
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Exercises involve improvement in terms of automatic and 
cognitive components of motor controls with induced 
effects [43]. 
 

Neurorehabilitation and Oxidative Stress 
Reduction 

Exercise contributes to the general improvement and 
repair through increased blood flow and promotion of 
synaptic neuroplasticity. It alleviates motor deficits and 
focuses mainly on Neurorehabilitation through reduction 
of oxidative stress and prevents inactivation of DJ-1 novel 
oncogene [44]. Mutation in DJ-1 or PARK7 can eventually 
lead to degenerative autosomal hereditary Parkinson’s 
Disease [45]. So, it is important for PD patients to restore 
some degree of basal ganglia circuitry through exercises 
directed towards improving neuroplastic mechanisms, 
behavioral performance and motor learning. Motor 
deficits of PD patients can be alleviated by incorporating 
goal based exercise regime which involves medical qigong, 
standing & balancing exercises, meditation, Jin Shin Jyutsu 
& Yin Tui Na [46-49]. Qigong is a traditional form of 
physiotherapy with a wide range of complementary 
methods to treat PD patients [50]. Its application involves 
a multi dimensional approach with sustained effects on 
motor and non-motor symptoms of Parkinson’s Disease. 
While, Jin Shin Jyutsu is an ancient art of healing and 
harmonizing the body through light touch over specific 
areas of the body. It’s quite similar to acupressure, but in 
an innate and harmonious way. It addresses the issues 
related to emotional wellbeing, anxiety, nervousness and 
assists body to restore balance and energy. It alleviates 
pain and rejuvenates the mind and body through natural 
healing ability [51]. Lastly, Yin Tui Na massage followed 
by acupressure is quite effective as it improves 
tolerability, efficacy and quality of life [52]. Recent studies 
show that such alternate therapies performed on PD 
patients with worsening symptoms have shown 
remarkable progress in terms of motor improvement and 
reduction of depression in PD patients. It is a form of 
Chinese energy massage which is performed on the foot 
corresponding to the affected side of the PD patient. 
Overall, studies shows that these exercises performed 
over due course of time has shown prevention of 
cognitive impairment with improvement in brain function, 
motor behavior and connectivity. Identification of these 
novel therapies are quite crucial which can act as a 
supplementary treatment to Parkinson’s Disease [53,54]. 

 
Studies show that intensive & strenuous exercises are 

related to neurorestorative and neuroprotective features 
with reduced risk of Parkinson’s Disease. It is important 

to understand the role of exercise in overall brain health 
which can influence physiological and structural 
properties of brain function. Neuroplasticity involves a 
wide range of physiological and structural mechanisms 
through which brain learns new behaviors and encodes 
new experiences. Exercises induce repair and 
strengthening of neuronal circuitry [55]. 
 

Neuroprotective Role Of DJ-1 Gene 

DJ-1 is a multifunctional protein whose loss of function 
can trigger progressive neurodegenerative disease like 
Parkinson’s Disease (PD). As per studies conducted, it was 
found that familial PD can play a significant role in the 
pathogenesis of sporadic PD [56]. The DJ-1 gene was 
detected as the causative gene for familial PD PARK7 
associated with recessive inheritance. Although, familial 
PD accounts for ten percent of total PD cases worldwide, 
but it offers noteworthy insight into the molecular 
mechanisms of PD onset and symptom manifestation. DJ-
1 is expressed in the majority of cells and tissues, 
including Galileo & neuronal cells. It is important to note 
that in neurodegenerative diseases like PD, specifically 
sporadic Parkinson’s Disease, DJ-1 is over expressed in 
reactive astrocytes. Deregulation of Mitochondrial 
Complex I occurs due to knockdown of DJ-1 expression 
resulting in oxidative stress and impairment of abstract 
mediated neuroprotection [57]. 

 
DJ-1 is associated with mitochondrial regulation, anti-

oxidative stress reaction, transcriptional regulation and 
chaperone. It is observed that DJ-1 can be secreted in 
various cultured cells and tissues and it is located in 
mitochondria, cytoplasm and nucleus of cells. It should be 
noted that DJ-1 can undergo nuclear translocation from 
cytoplasm to nucleus upon exposure to certain stimuli 
like oxidation and growth factors. Moreover, certain 
cysteine residues in DJ-1 are susceptible to oxidative 
stress, such as C106 as it can be oxidized as SO3H 
eventually leading to loss of DJ-1 functions. As per studies 
conducted, inactivated DJ-1 with SO3H and C106 is 
observed in PD patients [58,59]. 

 
DJ-1 is associated with regulation of DNA-binding 

transcriptional factors which acts as activators or 
corepressor. Transcriptional factor activity is regulated by 
DJ-1 androgen receptor which involves sterol regulatory 
element binding protein (SREBP), polypyrimidine tract 
binding protein associated splicing factor (PSF) and 
nuclear factor erythroid – 2 – related factor 2 (Nrf2) 
[60,61]. Regulation of Nrf2, P53 and PSF is quite 
important as oxidative stress can have considerable effect 
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in localizing Nrf2 in cytoplasm and eventual degradation 
of the ubiquitin – proteasome system. During oxidation 
stress, DJ-1 can decrease the ROS level through activation 
of antioxidant stress genes and translocation of Nrf2 into 
the nucleus of such genes [62]. 

 
Most importantly, DJ-1 binds to p53, which results in 

the regulation of mitochondrial homeostasis against 
oxidative stress through induction of apoptosis in cells. 
Apart from that, DJ-1 stimulates the expression of 
superoxide dismutase (SOD 3) and glutathione ligase gene 
in order to reduce Reactive Oxygen Species (ROS) level. 
DJ-1 also up regulates the enzymatic activities of L-Dopa 
carboxylase (DDC) and Tyrosine Hydroxylase (TH) which 
synthesizes Dopamine through conversion of L-DOPA to 
Dopamine [63,64]. It critically shows the reason for late 
onset of Parkinson’s Disease in majority of the cases as 
the activity of DJ-1 towards DDC and TH reduces with 
aging. Vesicular Monoamine Transporter 2 (VMAT2) is 
responsible for packing Dopamine in synaptic vesicles 
while DJ-1 positively regulates VMAT2 gene through 
protein-protein interaction and transcriptional 
coactivator. VMAT2 is quite crucial as it prevents neurons 
from oxidized dopamine induced damage through excess 
uptake of dopamine in synaptic vesicles. Any 
heterogeneous or homogenous mutation of DJ-1 can lead 
to reduced activation of Vesicular Monoamine 
Transporter 2 (VMAT2), Tyrosine Hydrolase (TH) and L-
Dopa Carboxylase (DDC) which will eventually lead to 
Parkinson’s Disease due to highly oxidized DJ-1 leading 
inactivation of DJ-1 [65]. 
 

Reduction of Neurochemical Deficits and 
Recovery with Exercise 

Exercise is highly recommended for patients suffering 
with PD as it reduces aggregation of α-synuclein, 
improves cognitive and motor functions, increases 
neuroprotective effects, reduces neurochemical deficits 
and significantly increases DJ-1 protein concentration in 
muscle & plasma [66]. Studies suggest that the DJ-1 
protein is quite important for normal motor activities. 
Higher DJ-1 concentration significantly reduces the risk of 
progression of Parkinson’s Disease with less α-synuclein 
aggregation in the brain. Exercise plays a crucial role in 
terms of altering the progression of the disease with 
increased DJ-1 concentration [67]. 

 
Gene mutations can lead to gain of toxic functions like 

α-synuclein and loss of neuroprotective functions like 
PINK1 & DJ-1 [68]. Studies show that DJ-1 gene protects 
everyone from developing early onset of autosomal 

recessive Parkinson’s Disease. While, mutation related to 
amino acid in α-synuclein gene and gene triplication is 
related to autosomal-dominant Parkinson’s Disease. DJ-1 
is also associated with regulation of H1F1 transcriptional 
activity under hypoxic conditions along with up 
regulation of Hsp70 in order to prevent abnormal protein 
aggregation [69]. Overall, voluntary exercises can prevent 
the decline of age related cognitive and motor abilities by 
up regulating DJ-1 which will eventually stop or slow the 
progression of Parkinson’s Disease. It is noteworthy to 
note that due to limitation of drug treatment, PD patients 
should enroll in an intensive exercise program to increase 
DJ-1 levels, prevent α-synuclein aggregation and 
eventually lead to the normal motor functioning ability of 
PD patients [70]. 
 

Conclusion 

Parkinson’s Disease is a progressively degenerative 
disease. It is studied that active exercise significantly 
reduces the loss of neurons with lesser aggregation of 
alpha-synuclein and Lewy body in the brain. Moreover, it 
improves motor and cognitive function with increased DJ-
1 protein concentration. Upregulation of DJ-1 protein 
which can cause a reduction in severity of PD symptoms 
and lower α-synuclein accumulation in notable parts of 
the brain. It is recommended that in order to address the 
chronic and progressive degenerative disorder like PD, 
patients should exercise regularly with meditation and 
brain vibration chanting therapy. It offers 
neuroprotection and significantly improves motor 
function which may slow the progression of Parkinson’s 
Disease.  
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