
Parkinson’s Disease (PD) Therapies

From dopamine precursors 
to new generations of drugs





THERAPIES FOR THE TREATMENT OF PARKINSON'S DISEASE

Pharmacological treatments
· Levodopa (L-Dopa) - precursor of dopamine (DA)
· Direct DA agonists with long half-lives
· COMT or MAO inhibitors (enzymes that metabolize DA)
· Anticholinergic agents
· Glutamate antagonists

Surgical treatments
· Deep brain stimulation (DBS)
· Pallidotomy
· Stem cell transplantation





Pharmacological Treatments for Parkinson’s Disease



doi: 10.1007/s12017-017-8473-7. PMID: 29305687.



Carbidopa blocks conversion of Levodopa to dopamine in periphery 
so Levodopa can reach the brain & be converted to dopamine

https://sites.psu.edu/nicolehume/files/2013/12/definition-and-description-1dvg9b5.pdf



Levodopa (L-DOPA)



5HT
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Levodopa Therapy - Side Effects

Lethargy
Euphoria, excessive day time sleepiness
Vomit
Orthostatic hypotension
Depression, delusion, delirium, Dryness, Dyskinesia
On off
Psychosis
Athetosis



L-Dopa-Induced Dyskinesia – Development



Complications of Levodopa Therapy for PD

§ Motor fluctuations
Wearing-off deterioration of end-of-dose response
‘On-off’, ‘on’ response deterioration, no ‘on’ response

§ Involuntary movements
peak dose or biphasic dyskinesia
peak dose dystonia

§ Neuropsychiatric complications
psychosis, hallucinations, confusion, depression

§ Non-motor complications
autonomic dysfunctions





L-Dopa-Induced motor fluctuations-dyskinesia – Development



L-Dopa-Induced Dyskinesia – Mechanisms



L-Dopa-Induced Dyskinesia – Management



Duodopa – Drug delivery into the small intestine

Avoids pulsatile stimulation of 
dopamine receptors

For patients with advanced PD 
(stage 4-5) not effectively 

controlled with oral therapy

https://www.apdaparkinson.org/article/carbidopa-levodopa-formulations-and-parkinsons-disease/

http://www.apdaparkinson.org/article/carbidopa-levodopa-formulations-and-parkinsons-disease/


Levodopa Therapy – Nutrient interactions

https://www.apdaparkinson.org/article/nutrition-and-parkinsons-disease-part-one/

http://www.apdaparkinson.org/article/nutrition-and-parkinsons-disease-part-one/


Levodopa Therapy – Pharmacological Interactions

Negative interactions 

• Non-selective MAO inhibitors (phenelzine, isocarboxazid and 
tranylcypromine);

• Tricyclics (imipramine and amitriptyline);

• Typical antipsychotics (haloperidol).



DA agonists



Dopamine Receptor Subtypes & Direct Acting Agonists



Dopamine Receptor Subtypes & Direct Acting Agonists







Effective equivalent doses of the major 
dopamine receptor agonists



Bromocriptine (D2/D3, D1)



Diidroergocriptine (D2, D1)



Cabergoline (D2/D3, alpha)



Lisuride (D2/D3/D4,alpha)



Pergolide (D2/D3, D1/D4, alpha)



Pramipexole (D3, D2/D4)





Ropinirole (D3>D2>D4)



https://link.springer.com/article/10.2165/00023210-200014060-00003/figures/Tab2

Dopamine Direct Acting Agonists – Adverse Effects







Apomorphine (D1/D2, D3/D4, alpha)



https://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-
Medications/Dopamine-Agonists

http://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-






Rotigotine 
Transdermal Preparation

Problems with local 
crystallization of Rotigotine and 
local reactions, limit its use

https://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-Medications/Dopamine-Agonists

http://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-Medications/Dopamine-Agonists


Non motor complications associated 
to DA replacement therapy in PD

DA dysregulation syndrome 

Hypersexuality

Euphoria and hypomania 

Punding

Pathological shopping 

Pathological Gambling

Impulse control disorders and dopamine dysregulation
syndrome associated with dopamine agonist therapy in
Parkinson’s disease
Sandro Fenu, Jadwiga Wardas and Micaela Morelli
Behav Pharmacol. 2009 Sep;20(5-6):363-79



Sites of Action of Various Parkinson’s Disease Therapies



Anticholinergics



Anticholinergics
(tremor, muscular rigidity)

https://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-
Medications/Anticholinergic-Drugs

http://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-


MAO and COMT Inhibitors



MAO and COMT Inhibitors



MAO Inhibitors

§ Selegiline

§ Rasagiline

§ Safinamide

https://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-Medications/MAO-B-Inhibitors

http://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-Medications/MAO-B-Inhibitors


Selegiline



COMT
Inhibitors

§ Entacapone

§ Opicapone

§ Tolcapone *

https://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-Medications/COMT-Inhibitors

http://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-Medications/COMT-Inhibitors


Entacapone



Glutamate Antagonists



§ Amantadine
(NMDA-R, DA release-reuptake)

§ Memantine
(NMDA)

§ Budipine
(NMDA-R, DA release, MAO-B, M-R)

Glutamate Antagonists



Amantadine

https://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-
Medications/Amantadine-Symmetrel

http://www.parkinson.org/Understanding-Parkinsons/Treatment/Prescription-


New Therapies under 
development for PD

-> To modify disease



New Therapies under 
development for PD

-> To treat symptoms



Surgical treatments



Deep Brain 
Stimulation (DBS) & 
Parkinson’s Disease

https://www.michaeljfox.org/deep-brain-stimulation

http://www.michaeljfox.org/deep-brain-stimulation


Deep Brain Stimulation (DBS) & Parkinson’s Disease

https://www.parkinson.org/Understanding-Parkinsons/Treatment/Surgical-Treatment-Options/Deep-Brain-Stimulation

https://www.michaeljfox.org/deep-brain-stimulationhttps://www.ninds.nih.gov/About-NINDS/Impact/NINDS-Contributions-Approved-Therapies/DBS

http://www.parkinson.org/Understanding-Parkinsons/Treatment/Surgical-Treatment-Options/Deep-Brain-Stimulation
http://www.michaeljfox.org/deep-brain-stimulation
http://www.ninds.nih.gov/About-NINDS/Impact/NINDS-Contributions-Approved-Therapies/DBS

