
Dopamine 
Replacement

Laurie K Mischley, ND PhD MPH

Drugs Classes in PD

• MAO-B Inhibitors 

• Dopamine Agonists 

• L-Dopa Supplementation + 
Decarboxylase Inhibitor  
(levodopa/ carbidopa)
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Monoamine Oxidase-B 
(MAO-B) Inhibitors

• Rasagiline 

• Selegiline/ L-Deprenyl 

• Safinamide
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1978: Levodopa-Sparing 
Role for  

MAO-B Inhibitors 

LK Mischley 2020



1989: Data Suggests 
Selegiline Slows PD 

Progression
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We conclude deprenyl (10 mg/
day) delays the onset of 

disability with early, otherwise 
untreated cases of PD.

1989: Data Suggests 
Selegiline Slows PD 

Progression
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Therefore, early deprenyl therapy 
delays the requirement for 

antiparkinsonian medications, possibly 
by slowing progression of the disease.



Rasagiline Designed to 
Improve Upon Selegeline
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• “using neuronal cell cultures…rasagiline was 
show to act 15-20% more effectively as a 
neuronal survival agent than deprenyl…” 

• Industry has little incentive for investing in 
research on generic medications, tried to 
make a new, improved version.

Y2K: Enter Rasagiline

LK Mischley 2020

• Safe & tolerable. 

• Patients with motor fluctuations had ~23% 
improvement in symptoms. 

• Benefit sustained 6 weeks after stopping drug.
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ADAGIO Study
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• 1 mg/d rasagiline associated 
with slower PD progression.



Secondary Analysis
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• The more years people 
took rasagiline, the 
better they did over time.

‘CAM Care PD’ Data
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Our own [unpublished] data 
suggests people taking rasagiline 
have a slower rate of progression 

over time.

Adjusted for age, gender, year since diagnosis, and income.



Dopamine Agonists
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• Ropinerole 

• Pramipexole 

• Rotigotine (patch) 

• Apomorphine (injection) 

• Bromocriptine

Dopamine Agonist 
Withdrawal Syndrome 

(DAWS)
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Withdrawal symptoms include anxiety, 
panic attacks, irritability, fatigue, 
sweating, nausea, vomiting, pain, etc.



Managing Dyskinesia Treating Dyskinesia 
With DHA Fish Oil
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Non-human primates with levodopa-induced 
dyskinesia were given high dose DHA. 

(Approx. 7 g DHA for a 154 lb/ 70 kg body/ d)



DHA Reduces Dyskinesia
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Almost a 50% reduction in 
levodopa-induced dyskinesia 

after 30 days DHA fish oil.

Samadi P, et al. 2006

Does it Work in Humans?
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~42% reduction in levodopa-
induced dyskinesia in 2 of my 

patients after 1 Tbsp/d 



Make Less Levodopa 
Work Better
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• Takes approximately 30 days for results to become 
fully apparent.  

• Makes levodopa stronger, allowing people to reduce 
dose; resulting in fewer levodopa side effects (e.g. 
dyskinesia) without any loss of effectiveness.

CDP-Choline (Citicoline)
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In patients with PD on 
carbidopa/levodopa, adding 

CDP-choline improved slowness 
& rigidity.



CDP-Choline (Citicoline)
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Rodent studies suggest the 
mechanism of action is not by 

directly stimulating receptors, but by 
making receptors more sensitive.

CDP-Choline (Citicoline)
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• The addition of 500 mg/d CDP-choline 
enabled PwP to reduce their dose of c/l by 
33%.  

• The same symptomatic relief but at a lower 
dose.



CDP-Choline (Citicoline)
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Adding 1200 mg/d CDP-choline and 
reducing levodopa dose in half was 

better than just adding the CDP-choline.

CDP-Choline (Citicoline)
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• Intramuscular injections of CDP-choline led to improvements in: 

• Rigidity 

• Time to walk and turn around 

• Handwriting



Making Levodopa 
Last Longer & Work Better Dietary Protein Makes 

Levodopa Less Available

• Plant & animal sources of protein 
(eggs, soy, nuts, meat, beans, …) 

• Best to take levodopa at least 30 
min before a meal. 

• Take levodopa 1-3 hours after a 
meal, depending on the protein 
composition of the meal.
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Levodopa + Lemon Juice

• Among PwP no longer responding well to 
levodopa, 58% were low in stomach acid. 

• Adding lemon juice to the levodopa 
improved rigidity, mobility, and gait.
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Levodopa + Vitamin C

• When vitamin C is taken with 
levodopa, more levodopa 
becomes available to the body.
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