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ABSTRACT 

Parkinson's disease [PD] is one of the most common 

neurodegenerative disorders. There have been significant recent 

advances in the understanding of the pathogenesis of the disease. There 

has also been a greater realization that the disorder may be associated 

with significant non-motor disturbances in addition to the more 

commonly recognized motor complications. There are many drugs like 

levodopa and carbidopa, ropinirole, pramipexole, rotigotine etc. and 

some MAO-B INHIBITOR like selegiline and rasagiline which are 

used in treatment of Parkinson’s disease. Some COMT INHIBITOR 

and others drugs are also available and some herbs like turmeric, 

ginger, garlic etc. provides temporary relief from Parkinson’s disease. 

There are two vaccines which are under development for the treatment 

of Parkinson’s disease. 

 

KEYWORD: Leodopa&Carbidopa, Tozadenant, Zonisamide, PD01A vaccine, PRX002 

vaccine, Entacapone. 

 

INTRODUCTION 

A progressive disease of the nervous system marked by tremor, muscular rigidity, and slow, 

imprecise movement, chiefly affecting middle-aged and elderly people. It is associated with 
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degeneration of the basal ganglia of the brain and a deficiency of the neurotransmitter 

dopamine.
[1] 

 

In 2013 PD resulted in 103,000 deaths up from 44,000 deaths in 1990.
[2] 

 

The term Parkinsonism is used for a motor syndrome whose main symptoms are tremor at 

rest, stiffness, slowing of movement and postural instability. Parkinsonian syndromes can be 

divided into four subtypes according to their origin. 

1. Primary or Idiopathic 

2. Secondary[acquired] or Drug Induced 

3. Hereditary parkinsonism, and 

4. Parkinson plus syndromes or multiple system degeneration.
[3]

 

 

 Signs and symptoms
[3]

  

1. Motor or Cardinal symptoms 

2. Tremor  

3. Rigidity 

4. Bradykinesia and akinesia 

5. Postural instability 

 

1. Neuropsychiatric 

2. Other motor symptoms 

 

DRUG THERAPY 

1. LEVODOPA AND CARBIDOPA 

Striatal dopamine levels in symptomatic Parkinson's disease are decreased by 60 to 80%, 

striatal dopaminergic neurotransmission may be enhanced by exogenous supplementation of 

dopamine through administration of dopamine's precursor, levodopa. A small percentage of 

each levodopa dose crosses the blood-brain barrier and is decarboxylated to dopamine. This 

newly formed dopamine then is available to stimulate dopaminergic receptors, thus 

compensating for the depleted supply of endogenous dopamine. Striatal dopamine levels in 

symptomatic Parkinson's disease are decreased by 60 to 80%, striatal dopaminergic 

neurotransmission may be enhanced by exogenous supplementation of dopamine through 

administration of dopamine's precursor,  levodopa. A small percentage of each levodopa dose 

crosses the blood-brain barrier and is decarboxylated to dopamine. This newly formed 
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dopamine then is available to stimulate dopaminergic receptors, thus compensating for the 

depleted supply of endogenous dopamine.
[4] 

 

Carbidopa inhibits aromatic-L-amino-acid decarboxylase [DOPA Decarboxylase or DDC], 

an enzyme important in the biosynthesis of L-tryptophan to serotonin and in the biosynthesis 

of L-DOPA to Dopamine [DA]. DDC exists both outside of [body periphery] and within the 

confines of the blood–brain barrier.
[5] 

 

Disadvantage of levodopa include things like hypotension [usually only associated with a 

very high dose], nausea, GI bleeding, disturbed respiration, hair loss, confusion, anxiety, 

insomnia, and in extreme cases even uncontrollable muscles.
[4] 

 

2. DOPAMINE AGONISTs 

A dopamine agonist is a drug containing a molecule that binds to and activates dopamine 

receptors, similar to dopamine itself, thus compensating for low dopamine levels. Dopamine 

agonists are often used in younger patients, or in very early Parkinson's disease. 

 

I. Ropinirole 

Ropinirole acts as a D2, D3, and D4 dopamine receptor agonist with highest affinity for D2. 

It is weakly active at the 5-HT2, and α2 receptors and is said to have virtually no affinity for 

the 5-HT1, GABA, mAChRs, α1, and β-adrenoreceptors.
[6] 

 

II. Pramipexole 

Pramipexole acts as a partial/full agonist at the following receptors.
[7, 8]

 

 D2S receptor [Ki = 3.9 nM; IA = 130%] 

 D2L receptor [Ki = 2.2 nM; IA = 70%] 

 D3 receptor [Ki = 0.5 nM; IA = 70%] 

 D4 receptor [Ki = 5.1 nM; IA = 42%] 

 

III. Rotigotine 

Rotigotine, a member of the dopamine agonist class of drugs, is delivered continuously 

through the skin [transdermal] using a silicone-based patch that is replaced every 24 hours. A 

dopamine agonist works by activating dopamine receptors in the body, mimicking the effect 

of the neurotransmitter dopamine.
[9] 
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IV. Bromocriptine 

Bromocriptine is a potent agonist at dopamine D2 receptors and various serotonin 

receptors.
[10] 

 

V. Pergolide 

Pergolide functions as an agonist at the dopamine D2, D1 and serotonin 5-HT1A, 5-HT1B, 5-

HT2A, 5-HT2B, and 5-HT2C receptors. It may possess agonist activity at other dopamine 

receptor subtypes as well, similar to cabergoline. The weak agonist activity of pergolide at 

D1 receptors somewhat alters its clinical and side effect profile in the treatment of 

Parkinson's disease.
[11] 

 

3. MAO-B INHIBITOR 

I. Selegiline 

Selegiline is a selective inhibitor of MAO-B; MAO-B metabolizes dopamine and 

phenylethylamine.
[12]

.Selegiline exhibits little therapeutic benefit when used independently, 

but enhances and prolongs the anti-Parkinson effects of levodopa.
[12] 

Selegiline also 

inhibits CYP2A6 and can increase the effects of nicotine as a result.
[13] 

 

II. Rasagiline 

The precise mechanisms of action of rasagiline is unknown. One mechanism is believed to be 

related to its MAO-B inhibitory activity, which causes an increase in extracellular levels of 

dopamine in the striatum. The elevated dopamine level and subsequent increased 

dopaminergic activity are likely to mediate rasagiline's beneficial effects seen in models of 

dopaminergic motor dysfunction.
[14] 

 

4. COMT INHIBITOR 

I. Entacapone 

The mechanism of action of entacapone is believed to be through its ability to inhibit COMT 

in peripheral tissues, altering the plasma pharmacokinetics of levodopa. When entacapone is 

given in conjunction with levodopa and an aromatic amino acid decarboxylase inhibitor, such 

as carbidopa, plasma levels of levodopa are greater and more sustained than after 

administration of levodopa and an aromatic amino acid decarboxylase inhibitor alone. It is 

believed that at a given frequency of levodopa administration, these more sustained plasma 

levels of levodopa result in more constant dopaminergic stimulation in the brain, leading to a 

greater reduction in the manifestations of parkinsonian syndrome.
[15] 
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II. Tolcapone 

Tolcapone binds to the catalytic center of COMT in both peripheral and central nervous 

systems with greater affinity than any of the three catecholamine, including levodopa.
[16]

 It 

thereby prevents the 3-0-methylation of L-DOPA [3-hydroxy-L-tyrosine] by COMT which 

produces 3-O-methyldopa, a major metabolite that competes with levodopa to cross 

the blood-brain barrier. Thus, tolcapone improves the bioavailability and reduces the 

clearance of levodopa and subsequently dopamine from the central nervous system [CNS].
[17] 

 

5. OTHERS 

I. Amantadine 

Amantadine is a weak antagonist of the NMDA-type glutamate receptor,increases dopamine 

release, and blocks dopamine reuptake.
[18]

 This makes it a weak therapy for Parkinson's 

disease. Although, as an antiparkinsonian, it can be used as monotherapy, or together with L-

DOPA to treat L-DOPA-related motor fluctuations [i.e., shortening of L-DOPA duration of 

clinical effect, probably related to progressive neuronal loss] and L-DOPA-related 

dyskinesias [choreiform movements associated with long-term L-DOPA use, probably related 

to chronic pulsatile stimulation of dopamine receptors].
[19] 

 

II. Anticholinergic 

i. Trihexyphenidyl [Benzhexol] 

Trihexyphenidyl is a selective M1 muscarinic acetylcholine receptor antagonist. It is able to 

discriminate between the M1 [cortical or neuronal] and the peripheral muscarinic subtypes 

[cardiac and glandular]. Trihexyphenidyl partially blocks cholinergic activity in the CNS, 

which is responsible for the symptoms of Parkinson's disease. It is also thought to increase 

the availability of dopamine, a brain chemical that is critical in the initiation and smooth 

control of voluntary muscle movement.
[20] 

 

ii. Benzatropine 

Benztropine is a selective M1 muscarinic acetylcholine receptor antagonist. It is able to 

discriminate between the M1 [cortical or neuronal] and the peripheral muscarinic subtypes 

[cardiac and glandular]. Benztropine partially blocks cholinergic activity in the CNS, which 

is responsible for the symptoms of Parkinson's disease. It is also thought to increase the 

availability of dopamine, a brain chemical that is critical in the initiation and smooth control 

of voluntary muscle movement.
[21] 
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iii. Biperiden 

Parkinsonism is thought to result from an imbalance between the excitatory [cholinergic] and 

inhibitory [dopaminergic] systems in the corpus striatum. The mechanism of action of 

centrally active anticholinergic drugs such as biperiden is considered to relate to competitive 

antagonism of acetylcholine at cholinergic receptors in the corpus striatum, which then 

restores the balance.
[22] 

 

NEW POTENTIAL DRUGS 

1. A2A antagonists 

1. Tozadenant [SYN115] 

 

Tozadenant is in Phase 3 trials.
[23] 

Tozadenant is an orally administered, potent and selective inhibitor of the adenosine 2a [A2a] 

receptor that is being developed initially for the treatment of Parkinson’s disease, but may 

also have utility in other CNS disorders.  A2a receptors are expressed in high concentration in 

the striatum of the brain and there is an emerging body of evidence that they play an 

important role in regulating motor function. Tozadenant blocks the effect of endogenous 

adenosine at the A2a receptors, resulting in the potentiation of the effect of dopamine at the 

D2 receptor and inhibition of the effect of glutamate at the mGluR5 receptor. This enables 

restoration of motor function in Parkinson’s disease patients without the induction of 

troublesome dyskinesias.
[23] 

 

2. Perampanel [E-2007] 

The exact mechanism of action of perampanel in seizures is not yet determined, but it is 

known that perampanel decreases neuronal excitation by non-competitive ihibition of the 

AMPA receptor.
[24] 

 

3. Zonisamide 

Zonisamide binds to sodium channels and voltage sensitive calcium channels, which 

suppresses neuronal depolarization and hyper synchronization. Zonisamide also inhibits 

carbonic anhydrase to a weaker extent, but such an effect is not thought to contribute 

substantially to the drug's anticonvulsant activity. 
[25] 
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4. Duodopa 

Duodopa is a combination of levodopa and carbidopa [ratio 4:1] in a gel for continuous 

intestinal infusion in advanced Parkinson's disease with severe motor fluctuations and hyper-

/dyskinesia..
[26] 

 

5. Dopamine Agonists 

I. Pardoprunox 

Pardoprunox [SLV-308] is an antiparkinsonian drug currently under development by Solvay 

for the treatment of Parkinson's disease and as of March 2010 is in Phase III clinical trials. 

 

Pardoprunox acts as a D2 and D3 receptor partial agonist and5-HT1A receptor full 

agonist.
[27,28]

 It also binds to D4, α1-adrenergic, α2-adrenergic, and 5-HT7 receptors with 

lower affinity.
[27,28] 

Relative to other dopaminergic antiparkinsonian agents, pardoprunox is 

thought to have significantly less of a propensity for inducing certain side effects like 

dyskinesia and psychosis.
[28,29] 

 

II. Aplindore 

Aplindore [DAB-452] is a drug which acts as a partial agonist selective for the dopamine 

receptor D2.
[30] 

 

III. Lisuride 

Lisuride is a dopamine and a partial agonist for several serotonin receptors. It is an antagonist 

at the serotonin 5-HT2B receptor.
[31] 

It has a high affinity for the dopamine D2, D3 and D4 

receptors, as well as serotonin 5-HT1A
[32]

 and 5-HT2A/C receptors.
[33] 

  

6. COMT Inhibitor 

Nebicapone is a novel catechol-O-methyltransferase inhibitor.Its action is similar to 

Tolcapone.
[34] 

 

7. MAO-B Inhibitor 

Safinamide is a reversible and selective monoamine oxidase B inhibitor, reducing 

degradation of dopamine, and a glutamate release inhibitor.
[35,36] 

It also seems to inhibit 

dopamine reuptake.
[37]

 Additionally, safinamide blocks sodium and calcium channels.
[36,38] 

 

8. Other A2A antagonists
[39,40,41,42]

 

I. Vipadenant [BIIA-014], 
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II. Fipamezole [JP-1730], 

III. Lu AA4707, 

IV. SCH-420814, 

V. ATL-444,  

VI. MSX-3,  

VII. SCH-58261,  

VIII. SCH-58412,  

IX. SCH-58348,  

X. SCH-58442, 

XI. SCH-58416,  

XII. VER-6623,  

XIII. VER-6947,  

XIV. VER-7835,  

XV. ZM-241, 

XVI. ZM-385 

 

9. FP0011, a compound that reduces central glutamate levels, is now being studied in a 

Phase II trial.
[43]

 

 

ROLE OF SURGERY 

Brain surgery may be considered when drugs fail to control symptoms of Parkinson's disease 

or cause severe or disabling side effects. Surgery isn't a cure. 

 

1. Deep brain stimulation [DBS]  

DBS is a neurosurgical procedure involving the implantation of a medical device called a 

brain pacemaker, which sends electrical impulses, through implanted electrodes, to specific 

parts of the brain[brain nucleus] for the treatment of movement and affective disorders. DBS 

in select brain regions has provided therapeutic benefits for otherwise-treatment-resistant 

movement and affective disorders such as Parkinson's disease.
[44] 

 

2. Pallidotomy 

In Parkinson's disease, a part of the brain called the globuspallidus is overactive. This causes 

a decrease in the activity of a different part of the brain that controls movement. In a 

pallidotomy, the surgeon destroys a tiny part of the globuspallidus by creating a scar. This 
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reduces the brain activity in that area, which may help relieve movement symptoms such as 

tremor and stiffness [rigidity].
[45] 

 

3. Thalamotomy 

Thalamotomy is the precise destruction of a tiny area of the brain called the thalamus that 

controls some involuntary movements. Before surgery, detailed brain scans using a CT scan 

or MRI are done to identify the precise location for treatment. The person is awake during the 

surgery, but the scalp area where instruments are inserted is numbed with a local anesthetic. 

The surgeon inserts a hollow probe through a small hole drilled in the skull to the target 

location. An extremely cold substance, liquid nitrogen, is circulated inside the probe. The 

cold probe destroys the targeted brain tissue. The probe is then removed, and the wound is 

closed.
[46] 

 

AYURVEDIC TREATMENT 

Parkinson’s disease is known as “KAMPAVAAT” in Ayurveda.Ayurveda has a more holistic 

approach towards curing Parkinson's disease. This is a treatment in which the whole body 

will be treated. The whole premise of the ayurvedic approach is a natural Parkinson's 

treatment that would help the body become healthier while getting rid of the disease. The 

Ayurvedic treatment is based on the fact that most of the problems arise due to any 

imbalances in the tridosha [the biological humours in the body], which include the kapha, 

vata and the pitta. 

 

Some of the Ayurvedic treatment for Parkinson's disease includes massaging. As a part of the 

Parkinson's treatment, a person will have to use extracts of important Ayurvedic plants such 

as didacordifolia or withania that are known to have an amazing effect on the nervous system, 

in their massage oils. 

 

Parkinson’s disease treatment is more successful when a combination of Ayurveda is used 

with Allopathy for a lot of reasons. The main one is the fact that Ayurveda combines a lot of 

important aspects of medication in order to deliver a full impact on the body- something 

western medicine has always ignored in. This is the reason why, when it comes to Parkinson's 

disease treatment, all the parts of the plant are used- including the seeds, roots, leaves, bark 

etc. This holistic approach would also minimize any side effects of using ayurvedic treatment 

for medicating Parkinson's disease. However, this does not mean that one should discount 

any benefit gained from allopathic medicine. It is simply to say that the effect of the 
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medication on the person's body and mind will be greater if Ayurveda is combined with 

Allopathic medication as well.
[47] 

 

HERB 

1. Turmeric Juice
[48]

 

 Neuron protective properties 

 Removes the effect of oxidative stress 

 Prevents clumping of proteins 

 prevents cell death 

 

2. Ginger Juice
[49]

 

 Neurobiological & anti-inflammatory effects 

 Keeps your memory sharp 

 Release harmful toxins 

  

3. Garlic Juice
[50]

 

 High antioxidant capacity 

 Increases antioxidant enzymes in brain cells 

 Inhibits effects of neurotoxins 

 Improves your digestion & immunity 

   

4. Lemon Juice
[51]

 

 Rich in Vitamins & Minerals 

 Development of brain cells 

 Powerful antioxidants to fight free radicals 

 Natural Energizer 

  

5. Honey
[52]

 

 Prevent Cell Degradation 

 Relieves symptoms of brain fog 

 Reduces an oxidative stress 

   

6. Apple Cider Vinegar with Mother
[53]

 

 Boosts your general health 

 Detoxifies Body 

 Improves Blood Circulation 
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VACCINATION 

1. PD01A  

PD01A, the drug primes the body's immune system to destroy alpha-synuclein, a protein 

thought to trigger the disease by accumulating in the brain and disrupting dopamine 

production. Affiris, the company in Vienna, Austria, that developed the vaccine, says it is the 

first treatment to target the cause of the disease. "When it forms clumps in cells, alpha-

synuclein disrupts normal levels of dopamine by locking it inside cells that produce it. It is 

also toxic, killing neurons and their connections.Most existing treatments only ease 

symptoms by boosting dopamine levels.
[54] 

 

2. PRX002 

Treatment with PRX002 caused up to 96% mean reduction in free serum alpha-synuclein 

levels, which was found to be rapid and dose-dependent following the administration of a 

single dose. Overall results had high statistical significance. Moreover, PRX002 was safe and 

well tolerated among the patients.
[55] 

 

CONCLUSION 

Parkinson's disease is a relatively common, progressive, movement disorder. It seems likely 

that the disorder has several, multifactorial causes in different groups of patients. Treatment 

is currently symptomatic, concentrating on alleviating the motor disability and reducing long-

term motor complications of therapy. Although there is no cure, there are several 

management options for the early treatment of Parkinson’s disease. Conventional drug 

therapy is more effective and economically beneficial than new drug thearapies. As the 

disease progresses, further treatment options are available; however, the management of late-

stage motor complications and non-motor symptoms remains particularly challenging and 

will benefit from further clinical research. 
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