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ABSTRACT

Parkinson disease is a neurodegenerative progressive disorder which caused due to increase level of Ach and lack of dopamine
inside the brain. The dopaminergic cell death were found inside the brain in case of Parkinson disease. It’s a type of motor
deficiency disease. Many symptoms like bradykinesia, tremor, postural instability, loss of sense of smell etc. are arises in
Parkinson disease and there is no specific cure for Parkinson. A molecular biomarker is important to find because it differentiate
the Parkinson from other disease and this disease mainly consultant by the neurologist. The management and treatment of
Parkinson disease is based on some drugs, like levodopa, dopamine agonist, MAO-beta inhibitor, CoMT inhibitors and many more.
They are used with or without in combination and Parkinson include various risk factor like herbicides, pesticides, metal exposure
etc. Various type of surgical approaches. Deep brain stimulation are good for Parkinson patients. Nicotine, caffeine, hormone
replacement therapy are the some protective factors which overcome the chances of Parkinson disease.
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INTRODUCTION and symptoms which suggest the other cause of Parkinson

. . . . _ disease*?,
arkinson disease is a type of neurogenerative chronic

disorder or motor disorder shows the lack of  History

dopamine in basal ganglia. It show some symptoms
like bradykinesia, rigidity and disorder, excessive
movements of limb, constipation. Parkinson disease is found
in approx. 1%of population above the age of 60. It mainly
found due to imbalance between inhibiting dopamine and
excitatory Ach and it is related with the lack of
dopaminergic neurons in substantia nigra and the abnormal
deposits of protein (alpha-synucein in brain) it is considered
in idiopathic, only 10% cause are mostly discern in young
people. This disorder is progressive, it can show their effect
on quality of life. Diagnosis is based on patient medical
history, symptoms and physical examinations. In some
doubtful cases the SPECT scans are performed. Some other
scans can be performed. It shows minor symptoms on stage
1 but show major serious effects on stage 5. After the
introduction we will discuss about pathogenesis, side effect,
diagnosis, risk factor and diagnosis. Diagnosis of Parkinson
disease is important to identify the initial feature with sign

Major turning point in Parkinson disease involves the
identification of lewy bodies as pathological insignia
(hallmarks) in 1912 by Frederick lewy and also discovered
the deficiency of dopamine and its action in Parkinson
animal model. Oleh harnykiewicz and arvid carlsson started
their research in 1957. They established the relation between
deficiency of dopamine and Parkinson disease. In 1967 the
high levodopa dosage therapy is introduced by George
cotzias . The insignia of neurodegenerative disease is a
type of neuronal loss. The braak and co-workers introduce a
scheme for Parkinson which is established on distribution of
alpha synucein. Day by day when disease progress then
dopaminergic neurons and locus cerulleus neurons are
effected after that the last stage, some areas like lobe
structure, medial temporal and convexity cortical areas are
affected due to extends in pathology. In San Francisco bay
area William Langston (a neurologist) show seven patient in
1982 who were using the synthetic heroin ¥l The other
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features are formed in Parkinson disease when rigidity and
bradykinesia are combined. In chromosome 4,21-,23 the
genetic markers are fund by colleagues and polymer polos in
1996 which is directly linked with the Parkinson phenotype
87 Some other autonomic symptoms are found in

Parkinson disease like constipation, urinary retention,
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difficulty in swallowing and these do not improve after the
treatment. Demensia and depression are very common in
this disease. Grait disorder is a medical condition which is
not found earlier in Parkinson disease but it is easy to
understand.

Figure :1

Pathogenesis

In New Jersey area various people of Italian family were
identified as having Parkinson disease . The first cause is
found due to the accumulation of alpha- synuclein in brain
and firstly the substania nigra, mainly degenerative and after

Cut section

Figure 2

In medulla oblongata the initial pathological changes are
observed it can divide into several stashes so in initial stage
mean in braak stage land 2 pre symptomatic patients are
found and as time increases the disease become advanced so
in braak stage 3 and 4 various parts like midbrain, basal
forebrain, substantia nigra etc. are involved. At last the
changes appeared in neocortex (cover half the volume of
human brain). These pathological changes are depend on the
distribution of the lewy bodies lewy bodies is the deposition
of protein (alpha-synuclein) in brain. It included a type of
protein (heat shock) which is responsible to target the other
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of the midbrain
where a portion
of the substantia
nigra is visible

that the dopamine loss in basal ganglia which control
movement. The insignia of Parkinson disease is loss of cell
within substania nigra which particularly affect the para
compacta on death time on comparison with unaffected this
site of brain lost 50-70% of its neuron !,

Substantiia nigra

Diminished substantia
nigra as seen in
Parklnsorln's disease
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protein for breakdown. Parkin protein developed the lewy
bodies so the mutation in parkin protein show Parkinson
syndrome. Mostly lewy bodies are scene in dementia and
Parkinson disease but these are not a hall mark for any other
neurodegenerative disease®. In initial Parkinson disease
the LB are deposited firstly on the site of olfactory bulb. The
initial clinical features (like disturbance is taste and smell)
increased the possibility of formation of LB which may be
activate the pathway who mainly show the neuronal
dysfunction.
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Neurochemical Biomarkers / Molecular Markers
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Figure 3

Hypocretin is a neuropeptide hormone which is also
expressed as orexin. Hypocretin is secreted by the neurons
which is present in hypothalamus hormone like heart rate,
sleep wake cycle. Cardiovascular responses and
hypertension™™"*2. If the number of Hypocretin decreases in
hypothalamus then it may cause the narcolepsy condition in
Parkinson disease patients. The amount of Hypocretin is
directly to the disease that means low concentration of
Hypocretin produce high rise of disease in Parkinson disease
patients. The concentration of Hypocretin is found in low

DOPAMINE

Dopamine —®
Q

Figure 4

Dopamine is part of catecholamine neurotransmitter which
is secreted from the SN and other parts of brain. TH formed
the L-dopa which is further converted into dopamine. The
level of dopamine is reduced when the dopaminergic
neurons are losst*®l. The level of dopa is control by the
dopamine transporter and the dopamine is reuptake from
synapses and its store with dopamine transporter system.
The excess amount of dopamine stored in vesicle by the
help of vesicular monoamine transporter 2 because free
dopamine produce the toxicity for neurons. If the level of
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amount in Parkinson disease patients as compared to healthy
patients™. The level of GFAP (glial fibrillary acidic
protein) arises in the Parkinson disease patient in
cerebrospinal fluid™. Some condition of GFAP like hypo
phosphorylation frequently found in Parkinson patients and
these variation in astrocytes are directly linked with
pathogenesis of Parkinson disease. Astrocytes are also
responsible for the incensement of Parkinson disease
because they produce the proinflammatory cytokinesis
which damage the dopaminergic neurons™**!,
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dopamine or DAT is changed then it may show the
indication of Parkinson disease. There is six types of
receptor which activated by dopamine DR, D;R, D3R, D4R,
Ds5 and the high risk of PD shown. When the level of D3R
receptor decreases so its also considered as biomarker for
ppI7181

Neuroimaging biomarkers- now a days our technology are
modified so they have ability to detect the brain
abnormalities on those patients who suffer from PD by the
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help of various techniques like TCS ( transcranial B mode
sonography) , SWL ( susceptibility weighted imaging),
DWL ( diffusion weighted imaging), PET scan ( positron
emission tomography), SPECT scan ( single photon
emission computed tomography)™..

SYMPTOMS
MOTOR

e Bradycardia
e  Walking difficulty
e  Tremor, postural instability
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e  Olfactory dysfunction
e Constipation

NON MOTOR

Excess salivation
Mental issue

Sense of smell
Autonomic dysfunction
Sleep disorder

PARKINSON'S DISEASE

Motor Skill Symptoms

BRADYKINESIA
(mask-like face, decreased blinking,

S degrading fine motor skills)
VOCAL
SYMPTOMS
RIGIDITY AND

% POSTURAL
INSTABILITY

oty TREMORS

))|« WALKING OR
GAIT DIFFICULTIES

DYSTONIA
(repetitive muscle movements

that makes body parts twist)

Nonmotor Skill Symptoms

MENTAL/BEHAVIORAL
ISSUES*

SENSE OF SMELL ‘:/\/\)

SWEATING AND
MELANOMA

GASTROINTESTINAL
ISSUES (urinary issues,

‘weight loss, sexual concerns)

PAIN @

*includes depression, anxiety, fatigue,
sleep problems, and cognitive ability and
personality changes

Figure 5

RISK FACTOR/ ETIOLOGY

Use of herbicides, work near the industrial plants and
pesticides are the causes of PD. Dopaminergic cell death
due to environmental toxin so it’s a major cause of PD.
Aggre%ation of heavy mental in substantia nigra also a cause
of PD. Cytochrome P4502D6 is an enzyme which is
responsible for the development of PD. Aggregation of
heavy metal in substantia nigra also a cause of PD.
Cytochrome P4502D6 is an enzyme which is responsible for
the development of PDY. According to two neurologist,
influenza infection is the major cause of PD but according to
other studies, influenza infection cannot developed or
increase the chances of PD®?. Family history is also a risk
of PD in 1950, it was recognised that the pigmented neurons
ae dopaminergic in nature that are lost in SN and alpha
synuclein alter its function then it play a major role in
etiology of PD**1 Many risk factor included like
agriculture occupation, metal exposure, traumatic head
injury and many more.

TREATMENT AND MANAGEMNET

There is no cure of Parkinson disease available till date but
many drug and therapies for preventing its symptoms are
available now. The administration of drug for the treatment
of Parkinson disease are based on the symptoms which
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arises in patient. There are very medications are available on
the basis of motor and non-motorsymptoms!?*),

DRUGS: these drugs increases the level of dopamine in SN.
These medication improve the PD patient condition by
increasing dopamine level. These drugs act on dopamine
receptor and mimic the action of dopamine.

LEVODOPA: Levodopa is a metabolic precursor which
show the high effect. Levodopa is converted into dopamine
with the help of dopa decarboxylase in dopaminergic
neurons. When we orally administration the levodopa then it
can be approx. to 70% decarboxylated in gut system before
reaching the CNS part. It mean it show less effect in CNS.
Carbidopa is drug which is peripheral inhibitors of dopa
decarboxylase but it cannot pass through BBB. So in the
market, levodopa and carbidopa are available in
combination. By this combination levodopa in the presence
of carbidopa can reaches the CNS easily and used as
dopamine precursor. Levodopa also show side effect like
dizziness, nausea, vomiting, headache, insomnia!®®’.

CLASS OF DOPAMINE AGONIST: Dopamine agonist
are available on the basis of two classes’ ergot and non-
ergot drugs. The ergot drugs are cabegoline, bromocriptine,
lisuride and pergolide and the no ergot drugs are mainly
ropinirole and pramipexole. These drugs bind with
dopaminergic post synaptic receptors by which the receptor
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stimulate. They used first to delay side effects which is
produced by levodopa and carbidopa like dyskinesia. But
dopamine agonist cannot be early introduced because it
show slow recovery of disease. When the symptoms of PD
are not controlled by other drugs like levodopa then the
dopamine agonist can used as a monotherapy. It show some
side effects like hallucination, orthostatic hypotension, leg
oedema and a major side effect impulse control disorder
(1ICD)?",

MAO-B INHIBITORS: MAO-B inhibitors include some
drugs like rasagiline, selegiline, safinamide these drugs are
also used in PD to manage the symptoms. These drugs are
not administered with combination in early stages or may be
used with other therapies or treatment. MAO-B inhibitors
reduce the symptoms like motor fluctuations. MAO-B and
MAO-A both are found in cell. MAO-A in intestine and
MAO-B in brain. They are a type of enzyme which break
down the dopamine on inside so that the MAO-B inhibitor
drug can prevent or block the action of this enzymes. These
types of drugs can provide to reduce the symptoms but there
are various possible side effect of this inhibitor like nausea,
insomnia, headache, confusion, agitation.

COMT-INHIBITORS: COMT Include entacapone,
talcapone, opicapone. They reduced the symptoms of PD
but also show some side effects like dyskinesase, dizziness,
nausea, vomiting, dry mouth etc. these drugs are inhibit the
action of COMT ( catechol-o-methy trasferase). They
prevent the conversion of methylated levodopa from the
levodopa COMT is anenzyme which breakdown the
dopamine neurotransmitter inside the brain so these drugs
can inhibit or block the action of this COMT enzyme. The
primary role of this drug to prolong the action of levodopa
they are well tolerated drugs.

CONSULTATIONS:  neurosurgeon, gastroenterologist,
physical therapist, psychiatrist, speech therapist, urologist,
dietitian, otolaryngologist.

PROTECTIVE FACTORS

Hormone replacement therapy, nicotine, NSAIDs, omega 3
fatty acid, smoking, caffeine®®?*l. Consumption of caffeine
reduce the risk of PD at age of 65 years and above. Omega 3
fatty acid prevent the cell degeneration and there
supplements help to control the genes which cause the
problem like brain inflammation. Hormone replacement
therapy reduce some symptoms which are produced by PD.
Nicotine has neuroprotective ability, which is useful for both
treatment and prevention of PD. Nicotine interact with CNS
dopaminergic system by which it protect against the
neurodegenerative but smoking is not considered in
protective factor because it produce various serious disease
like lung cancer, CVS etc.
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