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• List	the	three	types	of	cannabinoids	
• Describe	3	routes	of	administraJon	for	medical	
marijuana	
• Discuss	at	least	two	risks	of	medical	marijuana	use	

ObjecJves	
Medical	Marijuana	





Medical	Marijuana	

•  Early	use	5000+	years	ago	
-  Likely	began	in	Central	Asia	
-  Spread	to	China,	India,	Persia,	Egypt,	Syria	

• Was	widely	used	medically,	recreaJonally,	spiritually	
•  Plant	valued	as	strong	rope	–	hemp	
•  Fibers	used	to	make	paper		
-  DeclaraJon	of	Independence		
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Historical	PerspecJves	–	Cannabis	



Medical	Marijuana	

•  1830’s	W.B.	O’Shaughnessy	–		wrote	paper	“Indian	
Hemp”	
-  Irish	physician	working	in	Calcu]a	
-  Recommended	for:	
• Pain	
• VomiJng	
• Convulsions	
•  SpasJcity	

•  1854	–	listed	in	US	Dispensatory	
•  Late	1800’s	-	Cannabis	Jnctures,	extracts,	plasters,	
cigare]es	common	
-  Insomnia,	headaches,	anorexia,	sexual	dysfuncJon,	
pain,	whooping	cough,	asthma	
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Historical	PerspecJves	–	Cannabis		

Bostwick	MJ,	Mayo	Clin	Proc	87;172-186,	2012	



Medical	Marijuana	

•  1906	–	The	Food	and	Drugs	Act	
•  1914	–	Harrison	NarcoJc	Act	
-  Regulated	opioids,	opium	based	products,	coca	and	cocaine	

•  1937	–	Marihuana	Tax	Act	(opposed	by	AMA)	
•  1970	-		Controlled	Substances	Act	(Schedule	I)	
•  1973	–	Drug	Enforcement	Agency	established	

Historical	PerspecJves	–	Cannabis	





Three Types of 
Cannabinoids 



• Endocannabinoids	
- Endogenous	neurotransmi]ers	–	arachidonic	acid	
derivaJves	
- E.g.,	Anandamide		
• Phytocannabinoids	(also	called	botanical	cannabis)	
- Compounds	found	in	cannabis	plant	(e.g.,	THC,	CBD)	
• SyntheJc	cannabinoids	
- Laboratory	produced	congeners	of	THC,	CBD	

Bostwick	MJ,	Mayo	Clin	Proc	87;172-186,	2012	



Endocannabinoids	



Endocannabinoids	

• 1964	-		δ-9-tetrahydrocannabinol		(THC)	isolated		
• 1990	-	Cannabinoid	1	(CB1)	receptor	cloned		
- Expressed	primarily	in	CNS,		lungs,	liver,	kidneys	
• 1992	–	Anandamide	discovered		(binds	to	CB1)	
• 1993	–	CB2	receptor	cloned	
- Expressed	primarily	in	immune,	hematopoieJc		
systems	

Cannabidiol	



Endocannabinoids	

• Found	in	brain	areas	:	
- Pleasure,	pain	(frontal	cortex)	
- Movement	(basal	ganglia,	cerebellum)	
- Memory		and	learning	(hippocampus)	

CB1	receptors	widely	distributed	throughout	CNS	



Phytocannabinoids	

• Cannabis	inidica	
• Cannabis	saJva	
• Cannabis	ruderalis	

• 537	consJtuents	
- THC	
- Cannabidiol	(CBD)	
- Cannabinol	
- Terpenes	(found	in	
saJva)	



SyntheJc	Cannabinoids	

• Dronabinol	-		CINV,	anorexia	due	to	HIV/AIDS	
• Nabilone		–	CINV	
• Nabiximols	-		neuropathic	pain	(not	yet	available	in	
US)			



SyntheJc	Cannabinoids	

• Oromucosal	spray	–	reduces	first	pass	effect	
• 2.7	mg	THC	and	2.5	mg	CBD	(1:1	raJo)	
•  IndicaJons:	
- MS	induced	spasJcity	
- Neuropathic	pain	
- Cancer	pain	
• Approved/recommended	for	approval	in	20+	countries:	UK,	
Canada,	Spain,	Germany,		Sweden,	Czech	Republic,	Australia,	
Norway,	Finland	

Nabiximols	



Routes of 
Administration 



Phytocannabinoids	

•  Inhaled	–	smoked	or	vaporized	
•  Food/ingested	
• Oils	

Routes	of	AdministraJon	



Marijuana	-	Inhaled	
•  High	bioavailability	
•  Rapid	and	predictable	onset	
•  Easy	JtraJon	
• Most	users	experience:	
-  Mild	euphoria	
-  RelaxaJon	
-  Perceptual	alteraJons	
-  IntensificaJon	of	ordinary	experiences	

•  Some	experience:	
-  Dysphoria	
-  Anxiety	
-  Paranoia	

Bostwick	MJ,	Mayo	Clin	Proc	87;172-186,	2012	



Marijuana	-	Ingested	
•  Undergoes	first-pass	hepaJc	
metabolism		
•  Slow	and	unpredictable	onset	
• More	difficult	to	Jtrate	to	effect	



h]p://www.pharmacypracJcenews.com/Policy/ArJcle/07-16/Medical-Marijuana-Tips-for-Ensuring-
Safer-Use/36965/ses=ogst	











Potential 
Indications 



IndicaJons	



IndicaJons	
•  Glaucoma	
-  Other	standard	treatments	more	effecJve	

•  Nausea	
-  Suppresses	nausea	more	than	vomiJng;	can	cause	hyperemesis	

•  AIDS-associated	anorexia	and	wasJng	
-  Data	inconclusive	

•  Chronic	pain	
-  Various	models	of	pain;	dronabinol	lower	raJngs	on	reward	

•  InflammaJon	
-  Induce	apoptosis,	inhibit	cell	proliferaJon,	suppress	cytokine	(RA,	Crohn’s)	

• MulJple	sclerosis	
-  Nabiximol	–	neuropathic	pain,	sleep,	spasJcity	

•  Epilepsy	
-  Small	survey	posiJve,	animal	models	posiJve,	concern	re:	safety	

Volkow	ND,	et	al.	NEJM	370;23:2219-27,	2014.	
Kramer	JL.	CA:	A	Cancer	Journal	for	Clinicians	15;16:109-122,	2015.	



Volkow	ND,	et	al.	Adverse	health	effects	of	
marijuana	use.	NEJM	370;23:2219-27,	2014.	



Marijuana	

•  LifeJme	dependence	
-  Marijuana	–	9%	
-  NicoJne	–	32%	
-  Heroin	–	23	%	
-  Cocaine	–	17%	
-  Alcohol	–	15%	

• Withdrawal	
-  Irritability	
-  Anxiety	
-  Anorexia	
-  Weight	loss	
-  Restlessness	
-  Craving	

Risks	

Volkow	ND,	et	al.	Adverse	health	effects	of	
marijuana	use.	NEJM	370;23:2219-27,	2014.	



Volkow	ND,	et	al.	
Adverse	health	effects	
of	marijuana	use.	NEJM	
370;23:2219-27,	2014.	



THC	Potency	

Volkow	ND,	et	al.	Adverse	health	effects	of	
marijuana	use.	NEJM	370;23:2219-27,	2014.	







Regulatory 
Issues 



Marijuana	in	the	US	
Evolving	Legal	Status	





The	Compassionate	Use	of	Medical	Cannabis	
Pilot	Program	Act	

•  The	physician	provides	a	"wri]en	cerJficaJon"	-	a	document	dated	
and	signed	by	a	physician	(only	MD	or	DO,	not	DDS	or	midlevel	
providers),	staJng:	
-  	(1)	that	in	the	physician's	professional	opinion	the	paJent	is	likely	
to	receive	therapeuJc	or	palliaJve	benefit	from	the	medical	use	of	
cannabis;	

-  (2)	specify	the	debilitaJng	medical	condiJon;	and		
-  (3)	that	the	paJent	is	under	the	physician's	care	for	the	debilitaJng	
medical	condiJon.		
	This	needs	to	be	done	during	an	in-person	assessment,	with	
documenta>on	of	medical	history	and	a	physical	examina>on.		Records	
need	to	be	maintained	–	it	is	not	yet	clear	if	a	note	is	sufficient	or	if	a	
registry	needs	to	be	maintained.	

Illinois	Bill		HB	0001	–	became	law	January	1,	2014	











December	14,	2016	



When	Cannabis	Goes	Corporate	



“Never doubt that a small group of 

thoughtful, committed citizens can 

change the world. Indeed, it is the only 

thing that ever has”. 

Margaret Mead 


