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Hashing Out the Role of Marijuana



Disclosures
 None



Objectives

 Highlight the pharmacology, pharmacokinetics, and 
pharmacodynamics of marijuana and its various dosage 
forms.

 Review the potential dangers associated with marijuana 
use in cardiac patients.



Cannabis
 Plant-derived cannabinoids

 ∆9 -tetrahydrocannabinol - THC
 ∆8 -tetrahydrocannabinol - THC
 Cannabidiol – CBD
 Cannabinol - CBN
 Cannabigerol - CBG
 Cannabichromene - CBC
 Cannabicyclol - CBL
 Cannabielsoin - CBE
 Cannbitriol - CBT
 Miscellaneous
 Cannabinodiol (air-oxidation)

Br J Pharmacology 2006;147:S163-71 Br J Pharmacology 2011;163:1344-64



Endogenous Cannabinoid System
 Endocannabinoids and their receptors found throughout body: brain, organs, 

connective tissues, glands, and immune cells. 
 In each tissue, the cannabinoid system performs different tasks; goal is 

always homeostasis
 When cannabinoid receptors are stimulated, a variety of physiologic 

processes occur
 CB1 receptors: nervous system, connective tissues, gonads, glands, organs
 CB2 receptors: immune system and associated structures

 Endocannabinoids are substances our bodies make naturally to stimulate 
CB1 and CB2
 Anandamide
 2-arachidonoylglycerol (2-AG)

http://norml.org/library/item/introduction-to-the-endocannabinoid-system Accessed June 9, 2015
Neuro Endocrinol Lett. 2008 Apr;29(2):192-200.
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Endogenous Cannabinoid System

www.the-human-solution.org



The Pharmacology Weed Wheel

www.the-human-solution.org



Non-Cannabinoid Targets Linked to Cannabis
 Other G-protein receptors:  GPR55, GPR55940, etc.

 G-protein-coupled receptors:  noncompetitive inhibitor at μ- and δ-opioid 
receptors, NE, DA, 5-HT

 Ligand-gated ion channels:  allosteric antagonism at 5-HT3, nicotinic, 
and enhance activation of glycine receptors

 Transient receptor potential channels (TRPVs):  bind and activate 
TRPV1 similar to capsaicin, also CB1 receptors are located near TRPV1

 Ion channels:  inhibition of Ca, K, Na channels by non-competitive 
antagonism

 Peroxisome Proliferator-Activated Receptors:  PPARα and PPARγ are 
activated 

N Engl J Med 2015;373:1048-58. Bioorg Med Chem 2015;23:1377-85.



Medical Marijuana:
Formulations
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http://www.health.harvard.edu/blog/teens-who-smoke-pot-at-risk-for-later-schizophrenia-psychosis-201103071676/marijuana2


Clin Pharmacol Ther 2007;82:572-8. Clin J Pain 2013;29:162-71.

LUNGS
Vaporized 
or Smoked

GUT
Oral Ingestion

SKIN
Topical 

Application

3 Routes of Administration

Organic material, 
hash, hash oil

Lipophilic, alcoholic, 
supercritical fluidic 
extracts of plant 

material

Creams, buccal 
tinctures, and 

patches made from 
plant extracts



Marijuana Distribution

Pharmacotherapy 2013;33:195-209. Brit J Clin Pharm 2009;67(1):5-21.
Clin Pharmacol Ther 1980 Sep;28(3):409-16.



Marijuana Through the Lungs
 Similar to IV bolus
 Passive diffusion into alveolar 

capillaries
 Bioavailability: 2-56%
 Fraction absorbed: 10-20% 
 Rapid onset (sec-min)
 Maximal onset 30 minutes and 

lasting  2-3 hours
 Metabolism in liver, lung, and brain
 Elimination t½ = 20 hrs (2-13 days)
 Elimination primarily via feces (65%) 

and urine (20%)

Clin J Pain 2013;29:162-71. Brit J Clin Pharm 2009;67(1):5-21. Iran J Psychiatry. 2012;7(4):149–
156. Clin Pharmacol Ther 2007;82:572-8. Pharmacol Rev 1986 Mar;38(1):21-43. Chem
Biodivers. 2007;4(8):1770-804. Clin Pharmacol Ther 1980;28(3):409-16.

Can easily titrate to 
desired effect



Marijuana Through the Gut
 Variable absorption
 Bioavailability ranges 4-20% 
 Onset: 30 minutes-2 hours
 Duration: 5-8 hours
 Metabolized primarily in the liver

 11-hydroxy-THC
 Elimination t½ = 20-30 hrs
 High inter- and intra-patient 

variability

Pharmacotherapy 2013;33:195-209. Brit J Clin Pharm 2009;67(1):5-21.
Clin Pharmacol Ther 1980 Sep;28(3):409-16.

Delayed and erratic drug 
delivery – more difficult to titrate



85 mg THC

100 mg THC

175 mg THC10 mg/unit

Oral Formulations

225 mg 
THC

300 mg THC



Marijuana Through the Oral Mucosa
 Onset: 15-40 minutes
 Duration: 45 minutes-2 hours
 May have inter- and intra-patient variability
 Plasma levels of THC and other cannabinoids 

are lower compared with the levels achieved 
following inhalation of cannabinoids at a similar 
dose (nabiximols)

 Metabolized in the liver
 Elimination via feces (65%) and urine (35%)

Ther Adv Neurol Disorders. 2012;5(5):255-66. 
http://www.medicines.org.uk/emc/medicine/23262#PHARMACOKINETIC_PROPS



Drug Interactions
Cannabinoid CYP-450  

2C9
CYP-450 

2C19
CYP-450 

3A4

Δ9-THC * *
Δ8-THC * *

CBD * *
CBN * *

Drug Metab Rev. 2014;46(1):86–95



Drug Interactions
 2C9, 2C19, and 3A4 INHIBITORS may increase the pharmacological 

effect and duration of THC
 Macrolides (except azithromycin), oral contraceptives, cannabidiol (CBD), 

paroxetine, fluoxetine, and some PPI’s, HIV antiretrovirals, calcium channel blockers, 
and antifungals

 2C9, 2C19, and 3A4 INDUCERS may decrease the pharmacological 
effect and duration of THC
 Carbamazepine, rifampin, phenytoin, ritonavir, St. John’s Wort, phenobarbital 

 NOTE: THC is a CYP1A2 Inducer
 May decrease pharmacological effect of theophylline, clozapine, chlorpromazine.

 NOTE: CBD is powerful inhibitor of CYP3A4, CYP2D6, and P-gp
 May increase the bioavailability and pharmacological effect of CNI, macrolide 

antibiotics, calcium channel blockers, antihistamines, haloperidol, sildenafil
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Variability of Products and Accurate Labeling

JAMA. 2017; 318 (17): 1708. 



Reported Cardiovascular Events

Nature Reviews: Cardiology. 2017; Published in advanced. Available at 
http://www.nature.com/articles/nrcardio.2017.130.pdf

K2, Spice, Black Mamba, Bliss, 
Bombay Blue, Fake Weed, Fire, 
Genie, Moon Rocks, Skunk, Smacked, 
Yucatan, Zohai





Risk of Myocardial Infarction

The relation between OR and PAF for each trigger of myocardial infarction

Cardiol Rev. 2016; 24:158-162.



Risk of Heart Failure

American College of Cardiology’s 66th Annual Scientific Session. 2017. Washington, DC.

Cannabis Use Predicts Risks of Heart Failure and Cerebrovascular 
Accidents: Results from the National Inpatient Sample



Patient Safety Issues
 Unintentional exposure
 Consistency (or lack thereof)

» Quality and purity

 Packaging
 Labeling 
 Testing – content and contaminants
 Accuracy of education provided

http://www.pharmacist.com/sites/default/files/files/Role%20of%20the%20Pharmacist%20in%20the%20C
are%20of%20Patients%20Using%20Cannabis%20.pdf Accessed April 18, 2016.

Sample label mock up for a container or 
package containing usable marijuana

www.apps.leg.wa.gov
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http://www.pharmacist.com/sites/default/files/files/Role%20of%20the%20Pharmacist%20in%20the%20Care%20of%20Patients%20Using%20Cannabis%20.pdf


Questions?

Courtney.Shakowski@uchealth.org
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