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Pharmacology studies how a drug interacts with the body and
how the body interacts with the drug. In other words, it studies
how drugs get into the body, what they do in the body, how
they do it, and the ways in which the body breaks down and
gets rid of them.  (Canadian Centre on Substance Use and
Addiction, 2017). 

About Cannabis and Cannabinoids

The three most recognized species of the genus Cannabis are:
Cannabis sativa, Cannabis ruderalis, and Cannabis indica.
However, as a result of interbreeding, it has been suggested
that only a single species of cannabis should be recognized:
Cannabis sativa (Schilling et al., 2020). There are more than 100
different compounds called cannabinoids, including delta-9-
tetrahydrocannabinol (THC), cannabidiol (CBD), and cannabinol
(CBN). Cannabinoids can be synthesized by the cannabis plant
(called phytocannabinoids), as well as by the human body
(endocannabinoids), or prepared in the laboratory (synthetic
cannabinoids).

Cannabinoids and the Human Body

Cannabinoids act primarily through action on the endogenous cannabinoid system
(ECS): a vast network of chemical signals and cellular receptors located throughout the
human brain and body. The ECS regulates many critical human tasks and functions such
as learning, memory, emotional processing, sleep, pain control, and immune responses
(Piscura et al., 2023; Bridgeman & Abazia, 2017).

Two of these receptors are particularly relevant to the metabolism of cannabis: CB1 and
CB2. CB1 receptors are primarily located in the human brain, largely concentrated in
regions involved in memory, emotional responses, cognition, motivation, and motor
coordination (Piscura et al., 2023; WHO, 2016). CB2 receptors are found primarily in the
human body, playing a role in the regulation of the immune system and acting on the
gastrointestinal tract, liver, heart, muscle, skin, and reproductive organs (WHO, 2016).

THC is the main cannabinoid with psychoactive properties. THC binds to the CB1
receptor to exert its psychoactive effect.
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Unlike THC, CBD has a low affinity for the CB1 receptor. Further, CBD appears to slow or
inhibit the binding of THC components to CB1. As such, CBD does not produce acute
intoxication, has been proven to treat refractory epileptic syndromes in children, and
may have anti-inflammatory, anxiolytic, and antipsychotic indications (Bridgeman &
Abazia, 2017; Pennypacker et al., 2022).

Originally developed as research tools aimed to investigate the endogenous
cannabinoid system and to develop clinical therapies, the majority of Synthetic
Cannabinoid Receptor Agonists (SCRAs) are highly potent, with elevated binding affinity
with the CB1 receptor. 

Routes of Administration

The route by which cannabis is used can impact the drug’s onset, intensity, addictive
potential, and negative consequences (Bridgeman & Abazia, 2017; Kluemper, 2022).

Smoking

Overall, smoked cannabis tends to produce greater, more immediate effects than
edibles. After inhalation, THC is rapidly transferred from the lungs to the blood during
smoking, which causes the effects of smoking cannabis to reach their maximum 6 to 30
minutes after inhalation, disappearing within 2 to 3 hours (Chayasirisobhon, 2020;
Bridgeman & Abazia, 2017). However, there is important variation in these responses,
caused by variations in factors such as duration of intake, inhalation volume, and the
inhalation device (Preteroti et al., 2023).

Vaping

Vaporization tends to provide effects similar to smoking, but with a reduced exposure to
the byproducts of combustion. As such, it was suggested that compared with smoking
cannabis, vaping may have some benefits (Bridgeman & Abazia, 2017; Fischer et al., 2022;
Preteroti et al., 2023). However, research on this possibility is lacking. Little is known
about the long-term impact of vaporized cannabis on the respiratory system and the
possibility of the downstream development of lung diseases (Preteroti et al., 2023).

Oral Ingestion

Orally ingested cannabis passes first through the liver, which compared to inhalation,
reduces the amount of cannabis needed to produce a response (i.e., ingested cannabis
has a lower “effective dose” than inhaled cannabis) (Kluemper, 2022).

In the liver, THC is metabolizes into 11-OH-THC (psychoactive) and then into 11-COOH-THC
(not psychoactive), or is eliminated. Although 11-OH-THC can also be formed after
consumption of THC from inhalation (vaping, smoking), levels of 11-hydroxy-THC are
typically higher when cannabis is eaten rather than inhaled (Huestis et al., 1992).
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Distribution, Accumulation, and Half-Life

Following oral ingestion, psychotropic effects manifest within 30 to 90 minutes, reach
their maximum effect after 2 to 3 hours, and last for about 4 to 12 hours, depending on
the dose (Bridgeman & Abazia, 2017; Okey, 2023; Kluemper, 2022). Thus, compared with
inhaled cannabis, edible cannabis has a slower onset of effects, but often has a longer
lasting “high” effect.

Cannabis Used in Conjunction with Alcohol

THC and CBD have a half-life (i.e., the time required for the concentration of the drug to
reach half of its original value) that is biphasic. That is, the curve that the drug
concentration follows presents two separate parts: a steep portion and a shallow portion
of the curve (Preteroti et al., 2023).

After being absorbed, cannabinoids spread to less vascularized tissues (e.g., adipose
tissue) where they accumulate and are subsequently released. The release of
cannabinoids from adipose tissue can take place for weeks after consumption (Preteroti
et al., 2023; Kluemper, 2022).

Regarding cannabis half-life, THC has an initial and brief half-life of 4 hours (the steep
part of the curve), and a terminal half-life (the shallow and longer part of the curve) of 25–
36 hours. CBD has an initial half-life of 1–2 hours and a terminal half-life of 18–32 hours
(Preteroti et al., 2023). 

Cannabinoids and their metabolites eventually are eliminated in the urine and feces, a
process that can be prolonged due to the highly lipophilic nature of cannabinoids
(Kluemper, 2022). Chronic users redistribute inactive metabolites from adipose tissue
into the blood and urine, which is the underlying reason why urine drug screens yield
positive results weeks after cannabis was last used (Kluemper, 2022).

Both cannabis and alcohol have been shown to interact through the endogenous
cannabinoid system (ECS), although alcohol can also act on a variety of neurochemical
processes (Wolfe et al., 2022).

Cannabinoids can be involved with the rewarding effects of alcohol being more
reinforcing at lower alcohol doses than at higher doses. There is substantial evidence
that, compared to the single use of either substance, the simultaneous use of alcohol
and cannabis increases impairment on a number of behavioral and neurocognitive tasks
(Gunn et al., 2022).

Despite the noted psychoactive toxicity of the combined use of alcohol and cannabis,
some researchers have recently posited that cannabis could be used as a substitute for
alcohol in treatments for Alcohol Use Disorders. However, research on this possibility is
lacking (Wolfe et al., 2022; Gendy et al., 2023; Gunn et al., 2022).
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Very little is known about the pharmacology of combined use of nicotine and cannabis.
Tobacco smoking has been associated with lower CB1 receptor levels, which suggests
that tobacco smokers may be less sensitive to the effects of THC (Nasrin et al., 2023;
Hindley et al., 2020).Indeed, recent research showed that CBD and its active metabolite
have an inhibitory effect on nicotine (Nasrin et al., 2023).

Although research suggests cannabis and tobacco could each be used to counter the
effects of the other, much research is needed before any therapeutic recommendation
can be formulated (Hindley et al., 2020).

Cannabis Used in Conjunction with Tobacco
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