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Outline	



The typical brazier and burnt stones in ancient 
Pamirs	

Science Advances	



O’Shaghnessy 1843	



•  Manual of Diseases of the Nervous 
System (1888)	
•  oral consumption of an “Indian 

hemp” extract quieted tremors 
temporarily	

  Sir William Gowers	



•  Cannabis:	
•  Hemp (low resin)- a type of cannabis plant with <0.3% THC	
•  Marijuana (high resin)	

•  phyto-cannabinoids –a class of compounds that act on the 
endo-cannabinoid system	

•  THC	
•  CBD=cannabidiol 	

Terminology	



•  Contains >60 phyto-cannabinoids	
•  THC (tetrahydrocannabinol)- 	

•  primary psychotropic compound	
•  may help nausea, pain or muscle spasms	
•  can affect mood, behavior, and thinking	

•  CBD (cannabidiol)	
•  does not cause mind-altering effects 	
•  can lessen the psychoactive effects of THC	
•  may help ease anxiety, insomnia	

	
	

Cannabis	



•  Contains >100 Terpenoids	
•  The aromatic component of plant essential oils	
•  Increases BBB permeability	
•  May have serotonin reuptake inhibitor properties	

Cannabis	



•  Cannabinoid receptors	
•  a molecular switch on the outside of a cell that makes something 

happen inside a cell when activated	

•  Endogenous cannabinoids	
•  Naturally made in the human body	

Endocannabinoid System	



Endocannabinoid System	



Cannabinoid Receptors	
•  Cannabinoid receptor type 1 (CB1)	

•  Highly expressed in the brain (basal ganglia)	
•  Increase GABAergic (inhibitory) activity and inhibit 

glutaminergic activity (excitatory-?neuroprotective)	

Garcia C, Palomo-Garo C, Gomez Y, et al. Cannabinoid-dopamine 
interactions  in the physiology and pathophysiology of the basal 
ganglia.	
British journal of pharmacology (2016) 173 2069-2079.. 	



•  Cannabinoid receptor type 1 
(CB1)	
•  CB1 agonists generate motor 

inhibition	
•  Inhibits dopamine release	
•  THC binds to CB1 receptors	
•  CBD has low affinity for 

cannabinoid receptors	

Cannabinoid Receptors	



•  Cannabinoid receptor type 2 (CB2)	
•  Expressed primarily in the immune 

system	
•  Found in smaller concentrations in the 

central nervous system	
•  May play a role in neuroinflammation 

or neuroprotection	

Cannabinoid Receptors	



•  Other receptors	
•  TRPV1- may play a role in inflammatory and thermal pain 

processing 	
•  GPR55, PPAR, abnormal CBD receptor	

•  A very complex system!!	

Cannabinoid Receptors	



The Endocannabinoid System (ECS) in Parkinson’s 
disease	

Fernández-Ruiz J, Moreno-Martet M, Rodríguez-Cueto C, et al. Prospects for 
cannabinoid therapies in basal ganglia disorders. Br J Pharmacol. 2011;163(7):1365–1378. 	

•  Models of PD show:	
•  increased ECS activity	
•  increased CB1 receptor protein 

levels	
•  decreased cannabinoid 

clearance	



1.  Symptom-relieving substances	
•  Tremor	
•  Dyskinesias	
•  Pain	
•  Sleep	
•  Anxiety	

2.  Neuroprotective molecules able to 
slow down disease progression	

Potential use of cannabinoid-based products	



FDA Approved Cannabinoid-Based Medicine	

-Plant-derived cannabinoid (CBD)	
-Dravet syndrome	
-Lennox-Gastaut syndrome	

-synthetic cannabinoid (THC)	
-chemo induced nausea/vomiting	
	

-synthetic cannabinoid (THC)	
-chemo induced nausea/vomiting	
-AIDs related weight loss	



European Cannabinoid-Based Medicine	



Phytocannibinoids 
(plant based)	



Research	



CONCLUSIONS: 	
Orally administered cannabis extract 
resulted in no objective or subjective 
improvement in dyskinesias or 
parkinsonism.	
	
	
*Side effects: dry mouth, poor 
concentration, drowsy, vivid dreams	

Carroll CB, Bain PG, Teare L, et al. Cannabis for dyskinesia in Parkinson disease: 
a randomized double-blind crossover study. Neurology. 2004 Oct 12;63(7):1245-50. 



•  After 6 weeks there was no improvement in:	
•  Tremor	
•  Slowness/stiffness	
•  Dyskinesias	

•  An improvement in quality of life was seen in 
the CBD 300mg  vs. placebo	

    (emotional well being, body discomfort)	
	 Chagas MH, Zuardi AW, Tumas V, et al. Effects of cannabidiol in the treatment of 	

patients with Parkinson's disease: an exploratory double-blind trial. J Psychopharmacol. 	
2014 Nov;28(11):1088-98	



•  Rodrigues GG et al (2009)->open label, CBD 150-400mg/
day	
•  Reduced psychotic symptoms, no change in cognitive or motor 

tests, no SE	
•  Sobriera ET et al (2014)->case series, CBD, 4 PD pts	

•  Reduced events related to REM sleep behavior disorder	

Research	





•  204 people >75 y/o, enrolled in New York 
State's Medical Marijuana Program (average 
age of 81)	

•  various ratios of THC /CBD for an average of 
four months 	

•  taken by mouth as a liquid extract tincture, 
capsule or in an electronic vaporizer	

Retrospective Study, AAN, 2019	

Laszlo Mechtler et al	



•  Initially, 34% of participants had side effects ->After an 
adjustment in dosage, only 21% had SE	

•  most common SE were:	
•  sleepiness in 13% of patients	
•  balance problems in 7%	
•  gastrointestinal disturbances in 7 %	
•  3% of the participants stopped taking the medical marijuana 

due to the side effects	

Retrospective Study, AAN, 2019	

Laszlo Mechtler et al	



•  69 % of participants experienced some symptom relief	
•  The most common conditions that improved were:	

•  pain (49 % experiencing relief)	
•  sleep symptoms (18 % experiencing relief)	
•  neuropathy (15 %)	
•  anxiety  (10 %)	

•  Opioid pain medication was reduced in 32 % of 
participants	

Retrospective Study, AAN, 2019	

Laszlo Mechtler et al	



•  Low blood pressure	
•  Vertigo	
•  Visual Hallucinations	
•  Dizziness	
•  Somnolence	
•  Mood and behavioral changes	

Potential Side Effects	



*84 products (from 31 companies)	
*42.85% of products were underlabeled 	
*26.19 were overlabeled 	
*30.95% were accurately labeled	
*vaporization liquid most frequently mislabeled (87.50%)	
*oil most frequently labeled accurately (45%)	
* THC was detected (up to 6.43 mg/mL) in 18 of the 84 samples tested	





•  Marijuana is a schedule 1 drug (defined as having 
no currently acceptable medical use and a high 
potential for abuse)	

•  Variable CBD, THC, etc concentrations	
•  Lack of standardized or known doses	
•  Various formulations and routes of administration	

Limitations in research	



•  University of Colorado, Denver	
•  to assess the efficacy of CBD on motor symptoms (tremor) of 

Parkinson's Disease (PD), and secondarily to study the safety 
and tolerability	

•  1.25 mg/kg/day and 2.5 mg/kg/day of CBD	
•  enroll 75 people	
•  randomize 30 to placebo and 30 to CBD	

Ongoing Clinical Trials	



•  University Health Network, Toronto	
•   to assess safety and tolerability of different formulations of 

cannabis oil for pain in Parkinson's disease 	
•  15 patients- 5 patients per group	
•  3 different formulations of ∆-9THC and cannabidiol 	

•  18:0; 10:10; and 1:20 	

Ongoing Clinical Trials	



•  Parkinson’s UK/Kings College London (early 2020)	
•  CBD for PD psychosis	
•  6-week pilot study to find optimum dose 	

•  Oral capsules of up to 1,000mg daily	
•  120 people, 12 week placebo controlled study	

Future Clinical Trials	



•  start with low doses of a CBD-rich remedy (low THC) 	
•  increase the dosage (and, if necessary, the amount of 

THC) step-by-step	
•  oral administration- it can take 60 to 90 minutes before 

the effects of a single dose are felt and can last 4hrs	

Dose Gradually	



•  CBD may be more effective when working with other 
constituents of plants (terpenes and phytocannabinoids)	

•  Check labels for brands that use the “whole plant” or 
“full spectrum”	

Full Spectrum Products	



•  Ask brands for a “Certificate of Analysis”	
•  This should come from an independent testing facility	
•  Should include analysis of CBD and THC levels and 

screening for any contaminants	
•  Test batches should be less than 15lbs of cannabis flower 

per analysis	

Certificate of Analysis	



Certificate of Analysis	



•  AAN, MJFF support reclassification of marijuana from 
Schedule 1 to schedule II to allow for medical research	

•  FDA just held a meeting to discuss cannabis	

Going Forward	



•  The Michael J Fox Foundation (MJFF)	
•  The work to date on marijuana and cannabinoids has given promising but 

conflicting signals on potential benefit for dyskinesias, motor, and non-
motor symptoms	

•  This therapy may represent a future treatment option for PD, but the 
correct dose and formulation are not clear, full side effects and drug 
interactions are unknown, and benefits have not been rigorously 
determined	

•  Future studies should be large and well designed to provide clear data on 
the safety and efficacy of marijuana and cannabinoids in Parkinson's	

Discussion	



Parkinson’s Foundation	
•  Though most available studies have not shown a benefit, that does not 

mean that there will not be a benefit.  
•  Much more research will be needed to understand which patients, which 

symptoms, and how best to safely administer medical marijuana, especially 
over the long-term.  

•  It may turn out that non-motor features such as depression, anxiety, and 
pain respond best, but studies are desperately needed to sort this out.  

•  Be aware of the effects on the lungs, the dangers of driving, and 
accidental overdoses (particularly with food items).  

•  States will need to develop training programs for doctors and medical 
teams prescribing marijuana	



“Despite the widespread publicity about the medical 
benefits of cannabinoids, further research is needed to 
better characterize the pharmacological, physiological, and 
therapeutic effects of this class of drugs in movement 
disorders.”	
	
	

Conclusion	

Kluger B, Triolo P, Jones W, Jankovic J. The Therapeutic Potential of Cannabinoids for 
Movement Disorders. Movement disorders  : official journal of the Movement Disorder 
Society. 2015;30(3):313-327. doi:10.1002/mds.26142.	



•  MJFF	
•  Parkinon’s Foundation	
•  Project CBD 	
•  ???	

Websites for more information	



•  But most health professionals know little about CBD or 
cannabis therapeutics and they lack sufficient expertise to 
adequately counsel patients regarding dosage, modes of 
administration, CBD/THC synergies, and any risk factors, 
including interactions with other drugs.	


