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Learning Objectives

By the end of this talk, I hope you can:
Appreciate the body’s natural cannabinoid system
Understand some of the active components of cannabis 
and how they may work
Describe the potential role of cannabinoids in cancer 
therapeutics



Points of Departure

A lot of cannabis-related literature focuses on its risks as a 
recreational or use disorder substance
Some cannabis-related literature focuses on its therapeutic uses
Similarities and differences remain unclear between people who 
use cannabis recreationally vs. medically
Most studies of therapeutic uses of cannabis utilize 
pharmaceutically prepared cannabinoids
Cannabinoid content of medical cannabis preparations differs from 
that of researched preparations
Cannabinoids other than THC and CBD remain underrepresented in 
therapeutic literature
Terpenes remain underrepresented in therapeutic literature



Our Bodies Have a Natural Cannabinoid 
System

https://curepharmaceutical.com/blog/the-role-of-the-endocannabinoid-system-in-
the-human-body/



Our Bodies Have a Natural Cannabinoid 
System

Cannabinoid-1 (CB1) Receptor
Found in brain, spinal cord, nerves, fat, liver, pancreas, muscle
Stimulated by anandamide and 2AG

Cannabinoid-2 (CB2) Receptor
Found on immune cells (also in brain and spinal cord, but role 
unclear)
Stimulated by anandamide and 2AG

TRPV Receptor
Found on pain sensing nerves
Stimulated by smaller amounts of anandamide
Inhibited by larger amounts of anandamide

Ashton 2015, Piomelli 2015, Palazzo 2010



Our Body’s Natural Cannabinoid System 
Helps Balance Nerve Function

scious perceptions and a!ects mood and behaviour
and their physical accompaniments (8).

Mechanisms of action. The underlying mechanism
of endocannabinoid action consists of the interac-
tion of specific cannabinoid receptors (CB1, CB2)
with their endogenous ligands such as anandamide
(N-arachydonyl-ethanolamine) and 2AG (2-arach-
ydonyl-glycerol) (9, 10). The main cannabinoid
receptor in the brain is the CB1 receptor. This
receptor is widely distributed including cerebral
cortex especially frontal cortex, limbic system
including hippocampus and amygdala, sensory
and motor areas and hypothalamus, pons and
medulla (11). There are more CB1 receptors in the
brain than all the dopamine, noradrenaline and
serotonin receptors combined and ten times
more than opioid receptors (12). Anandamide and
2-AG, the natural ligands, are present in the same
areas as CB1 receptors (13). Unlike monoamine
neurotransmitters, they are not stored in vesicles
but are synthesized through various enzymatic
pathways (13) in postsynaptic neural membranes
and released at discrete loci !on demand" following
physiological stimuli such as neuronal depolarisa-
tion. After release from the postsynaptic mem-
brane, they act retrogradely as agonists on CB1 and

CB2 receptors and are then rapidly inactivated by
enzymatic hydrolysis and neuronal reuptake (14,
15).
Cannabinoid 1 receptors are presynaptic metab-

otropic receptors coupled to a G-protein. Signal
transduction through these receptors is shown in
Fig. 1. The final result of their activation is the
inhibition of neuronal depolarisation, decreased
action potential generation, decreased release of
neurotransmitters, either excitatory or inhibitory,
and hence reduced impulse propagation. Other
receptors, including those for monoamines or
opioids, located on the same neurones as CB1

receptors (Fig. 1), may share common mecha-
nisms, thus setting the scene for interactions
between the di!erent modulator systems.
Cannabinoid 2 receptors are mainly distributed

in immune tissues and inflammatory cells including
spleen, tonsils, thymus, lymphocytes and macro-
phages (16), although some are present in the
brain. They are metabotropic receptors similar to
CB1 receptors and are also activated by ananda-
mide and 2-AG. CB2 receptors play an important
part in pain and inflammation and are dramatically
up-regulated in inflamed tissues (17), modulating
pain by decreasing the release of nociceptive agents
such as substance P and histamine.

Fig. 1. Signal transduction mechanisms mediated by CB1 receptors. Local excitation of a postsynaptic neurone triggers the synthesis
of anandamide or 2-arachydonyl-glycerol which are released into the extracellular space and act retrogradely as agonists on pre-
synaptic CB1 receptors, which also may be activated by exogenous cannabinoids. The principal pathway is highlighted in red: the CB1

receptor 1) is coupled to a second messenger Gi ⁄ o protein. Via this protein, activation of the receptor inhibits the enzyme adenylate
cyclase 2) and decreases the production of cAMP 3). Via the G-protein, the inward flow of calcium ions is blocked 4), decreasing the
release of neurotransmitters 5). Also via the G-protein, the outward flow of potassium ions is enhanced 6), resulting in decreased
neuronal firing and decreased impulse transmission 7). Stimulation of the G-protein also activates MAP kinase 8), affecting intra-
cellular gene expression. Other receptors on the same neurone (for monoamines and ⁄ or opioids) may activate their own G-proteins
but share a common adenylate cyclase, which they may stimulate 9) or inhibit 10). (Christie and Vaughan, 2001; Alger, 2004) (14, 15).

Ashton and Moore

252

Ashton 2015



Cannabis is Not a Single Drug 

https://www.encore-labs.com/cannabinoids-beyond-thc-and-cbd



Cannabis is Not a Single Drug 

https://www.northislandgazette.com/columns/cannabis-corner-terpenes-demystified/



Different Cannabinoids Have Different 
Effects

THC
Partially stimulates CB1 and CB2
Has intoxicating effects

CBD
Blocks CB1 / CB2 stimulators
Increases anandamide
Stimulates serotonin 1 receptors
No known intoxicating effects

Other Cannabinoids
No known intoxicating effects

Terpenes
Various effects, some activating, some sedating

Piomelli 2015, Bih 2015, Devinsky 2014, Russo 2011



Cannabinoids Have Potential Benefits

THC or THC-CBD mixtures have evidence for treating
Chronic pain
Chemotherapy related nausea and vomiting
Multiple sclerosis related spasticity

CBD has evidence for treating schizophrenia
CBD being studied as potential treatment for bipolar depression

Small doses of THC may have cognitive benefits in bipolar
Cannabis effects on PTSD are unclear

Small dose THC at night may help with PTSD sleep disturbance
Small trial of smoked cannabis in PTSD showed no difference 
between active and placebo cannabis
Cannabis use may be associated with worsened course of PTSD

Whiting 2015, LaFrance 2020



Cannabinoids Have Potential Benefits

THC Potential Positives
Euphoria
Calmness
Appetite increase
Sociability increase
Time perception alteration
Color perception heightened

APA 2013



Cannabinoids Have Potential Harms

THC Potential Negatives
Impairment of cognition, judgement, motor coordination
Panic
Paranoia, hallucinations
Red eyes, dry mouth, tachycardia
Cannabis withdrawal

Irritability, anger, aggression
Nervousness, anxiety
Insomnia, disturbed dreams
Appetite decrease
Restlessness
Depressed mood
Abdominal pain, tremors, sweating, fevers, chills, headache

THC and CBD may interact with other medicines
APA 2013



Recreational Cannabis Use Has Potential 
Harms

9% of first-time recreational cannabis users go on to 
develop cannabis use disorder
Recreational cannabis use at baseline associated with 
increased risk of developing

Alcohol use disorder 2-5x risk
Tobacco use disorder 2x risk
Opioid use disorder 2x risk
Major depressive disorder 2x risk
Bipolar disorder 3x risk
Schizophrenia 2-3x risk

SAMHSA 2017, Lopez-Quintero 2011, Stinson 2006, Gorelick 2021



Recreational Cannabis Use Has Potential 
Harms

Lower birth weight in offspring
Increased attention and behavioral problems in offspring
Poorer cognitive, academic, vocational outcomes
2x increased risk MVA
Increased risk heart attack around time of smoking
Increased risk stroke around time of smoking
Exacerbation of schizophrenia, bipolar disorder, 
depression
2-5 x increased risk suicide

Hall 2015; Wilkinson 2015; National Academies of Sciences 2017



Pharmaceutical THC Has Potential 
Harms

Whiting 2015



Proposed Cautions for Medical Cannabis 
Use

High sensitivity to adverse effects
Cannabis use disorder
Schizophrenia
Bipolar disorder
Suicidality
Use prior to full neurodevelopment
Pregnancy
PTSD
Depression
Non-cannabis substance use disorder
High cardiovascular risk
High cerebrovascular risk
Chronic bronchitis (for smoked preparations)



Cannabis Use in Cancer Therapeutics

Kleckner 2019



Do Cannabinoids Treat Cancer?

In vitro and animal models demonstrate anti-cancer 
properties of several cannabinoids in several cancers

Increased cancer cell death
Increased cancer cell differentiation
Decreased cancer cell invasion
Decreased cancer cell vascular supply
Cancer cell cycle arrest

Human clinical trials are early in their development
www.clinicaltrials.gov

In contrast: heavy recreational cannabis associated with 
small increase in risk of testicular cancer

Abrams 2015

http://www.clinicaltrials.gov/


Summary

Our body’s natural cannabinoid system serves to maintain 
nerve balance and regulate immune function
THC and CBD alter the body’s natural cannabinoid system, 
resulting in both potential positive and negative effects
Pharmaceutical THC, and to a lesser extent medical 
cannabis, have evidence for a variety of cancer-related 
therapeutic uses
Anti-cancer effects of cannabis require human study
Cannabinoid preparations, including medical cannabis, 
have benefits and risks, like any other medicine
I encourage collaboration with your health care providers
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