
Toward a Translationally
Relevant Preclinical
Model of Cannabis Use

As the political and public landscape
surrounding cannabis continues to shift,
there is an urgent need to better under-
stand how cannabis use impacts the
brain and behavior. Preclinical studies
are advantageous in this respect; how-
ever, there are drawbacks with current
approaches that limit their translational
value. Perhaps due to DEA-imposed
restrictions, synthetic CB1R agonists
have become the drug of choice in
rodent models of cannabis exposure.
However, the pharmacological proper-
ties of these compounds differ tremen-
dously from that of cannabis, with
synthetic CB1R agonists and THC
recruiting different intracellular signal-
ing pathways (Laprairie et al, 2014).
Thus, the cellular effects of synthetic
CB1R agonists often used in preclinical
studies may not be indicative of the
effects of THC, let alone cannabis.
When THC is used, dosing is often
excessively high and exposure regimens
are not representative of human use
patterns since a bolus THC injection
differs dramatically from that of titrated
cannabis inhalation. Moreover, cannabis
is comprised of more than THC. There
are over 120 phytocannabinoids in the
cannabis plant, each with its own
unique pharmacodynamic profile and
the interaction between these phytocan-
nabinoids may influence its effects. For
instance, cannabidiol can inhibit THC-
dependent intracellular signaling
(Laprairie et al, 2016) and attenuate
THC-induced paranoia and memory
deficits in humans (Englund et al,
2013). Therefore, THC alone may
produce effects that are not indicative
of human cannabis consumption. This
is supported by human studies indicat-
ing that intravenous THC delivery
produces a myriad of adverse events
that are most often associated with
higher doses and faster infusion rates
(Carbuto et al, 2012). In this regard, it is

not surprising that intravenous THC
self-administration has been notoriously
difficult to demonstrate in rodents.
Finally, inhalation is the most common
route of cannabis administration and
the pharmacokinetics vary markedly
depending on whether the drug is
injected, inhaled, or injested. Addition-
ally, whereas intraperitoneal THC elicits
conditioned avoidance, intrapulmonary
THC actually produces a place prefer-
ence in rats (Manwell et al, 2014). Thus,
in order to effectively model cannabis
use and understand its effects on the
brain and behavior, there must be a
fundamental shift in the experimental
approach. To this end, we are currently
developing a novel vapor inhalation
model that uses ‘e-cigarette’ technology
to deliver discrete ‘puffs’ of vaporized
cannabis extracts in a response-
contingent manner. This approach mi-
mics the most common route of
administration in humans while by-
passing the aversive nature of forced
drug exposure and avoiding the inva-
siveness of intravenous catheterization.
Passive delivery of vaporized cannabis
extracts has recently been validated
(Nguyen et al, 2016), and our prelimin-
ary data indicate that cannabis vapor
self-administration supports stable,
physiologically relevant rates of drug
delivery and produces robust condi-
tioned drug-seeking behavior. Estab-
lishing this more translationally
relevant model will afford empirical
evaluation of mainstream beliefs re-
garding the effects of cannabis (eg,
more deleterious effects following
early-onset cannabis use or the use of
high THC preparations), permit finer
interrogation of the effects of cannabis
on the brain, and help to identify
genetic or environmental factors that
may increase vulnerability for develop-
ing cannabis-related problems.
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Setting the Legal Age for
Access to Cannabis in
Canada: Bridging
Neuroscience, Policy,
and Prevention

The United States and Canada are both
engaged in cannabis policy reforms
with a number of US states legalizing

Neuropsychopharmacology (2018) 43, 213–231
© 2018 American College of Neuropsychopharmacology All rights reserved 0893-133X/18.....................................................................................................................................................................

www.neuropsychopharmacologyreviews.org 213

...................................................................................................................................................

Neuropsychopharmacology

HOT TOPICS

mailto:ryanmclaughlin@vetmed.wsu.edu
http://dx.doi.org/10.1038/npp.2017.191
http://www.neuropsychopharmacologyreviews.org

	Toward a Translationally Relevant Preclinical Model of Cannabis Use
	Funding and disclosure
	References




