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Summary
There is a growing global trend towards the decriminalisation of
cannabis use. Several countries have already legalised this drug for
medicinal and recreational use, and more are expected to continue
this trend in the future. Inhalation and ingestion of cannabis are
the two basic methods of consumption, and each provides unique
bioavailability mechanisms. Anticipating the increasing social and legal
acceptance of cannabis, this article provides a basic understanding of
the geographic acceptance, methods of use, bioavailability of active
ingredients, and mechanisms of absorption in the human body.
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Relevance
The growing acceptance of cannabis increases the probability that
current medical students will encounter patients using cannabis
in some form. This is a significant trend especially considering the
psychoactive effects of the drug and the medicinal benefits. Having a
basic knowledge of the methods of consumption and the longevity
of cannabinoid compounds in the human body will help students
and practicing physicians better diagnose patients and implement
optimum wellness plans.
Take Home Message
As societies and lawmakers increasingly accept the use of cannabis, it’s
important that medical professionals have a basic knowledge of the
various delivery methods and the impact of cannabinoid compounds
in the human body. Patient care can be enhanced through a better
understanding of how the drug is used and how it affects the human
body. This educational piece provides a step in that direction.
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Introduction
The global decriminalisation of cannabis is increasingly hitting
the newswires these days. With a long-recorded history of human
use, this drug contains approximately 60 pharmacologically active
cannabinoid compounds including tetrahydrocannabinol (THC)
and cannabidiol (CBD), which are known for their psychoactive and
non-psychoactive effects respectively. (1, 2) While the popularity
of cannabis as a recreational drug is rooted in its ability to alter
sensory perception, a growing body of research also points
to several medical benefits, including the relief of chronic and
neuropathic pain, and as a treatment for insomnia, anxiety, epileptic
seizures and nausea. (3, 4, 5, 6, 7, 8)
The Growing Acceptance of Cannabis
The attractiveness of cannabis is growing worldwide. According to
the United Nations Office on Drugs and Crime, about 3.8 percent
of the global population, or an estimated 183 million people, use
cannabis making it the third most popular recreational drug in the
world, behind alcohol and tobacco. (9) More importantly, while
it is still an illicit substance in many parts of the world, there is a
growing trend towards legalisation for medical and recreational
use. (10, 11) For example, in Uruguay and Portugal, cannabis is now
completely legal, while in countries such as the Czech Republic,
Finland, Norway, the Netherlands, Spain and Greece, cannabis is
legal for medicinal use or decriminalised in some form. (12, 13)
Across the pond in North America, there are 29 U.S. states that have
legalised medicinal cannabis and 9 of these have also legalised it for
recreational use. (14) This global momentum towards acceptance
will continue with the Canadian government slated to become
the first G7 country planning to fully decriminalise marijuana in
2018, while further U.S. legalisation is also underway in 8 additional
states. (15-17) Although cannabis is still illegal in the United
Kingdom, attitudes are changing with roughly half of the public
(47%) supporting sale of the drug through licensed shops. (18)
Bioavailability and Longevity of Cannabinoid Compounds
With this growing acceptance, it is especially useful for medical
professionals to know how the drug is consumed and the
bioavailability of cannabinoid compounds upon entering the
body. Firstly, we know that the drug is typically inhaled or ingested,
and that smoking is the most common method of inhalation.
The bioavailability of the active ingredients and how quickly the
psychotropic effects are experienced are affected by several factors,
including potency, ratio of THC to CBD, method of delivery, stomach
contents, metabolism, biochemistry and interaction with other
medications. The act of smoking cannabis provides the highest
bioavailability and involves the decarboxylation of the naturally
existing tetrahydrocannabinolic acid (THCA) into THC (delta-9 THC).
These active ingredients then travel through the airway and into
the lungs where they are absorbed into the bloodstream resulting

in maximum plasma concentration within minutes. One study
found that inhalation resulted in bloodstream absorption rates of
10 to 45 percent, with bioavailability peaking 3 to 10 minutes after
inhalation. (19) Psychoactive effects and increased heart rate are
experienced between 30 seconds and 2 minutes after inhalation
once the THC compounds reach the brain – and taper off within
2 to 3 hours. (20) In contrast, when cannabis is ingested within
foods or drinks it is processed in the highly acidic environment
of the stomach, which damages the cannabinoid molecules and
reduces bioavailability. Nevertheless, remaining molecules are
absorbed in the gastrointestinal tract and liver, which metabolise
the THC into 11-hydroxyl-delta-9-THC, a smaller lipophilic molecule
able to cross the blood-brain barrier. This results in a more
prolonged psychotropic effect compared to inhalation. In two
different studies, oral administration resulted in an absorption rate
between 4 to 20 percent - the effects are experienced 30 minutes
to 2 hours after ingestion and can last up to 8 hours. (21, 22) As
an alternative delivery method, there are also cannabis-infused
balms, oils and lotions that are absorbed through the skin. This
approach activates local cannabinoid receptors and is often used
for localized pain relief without the broader psychoactive effects.
With all of these methods, the external cannabinoids act on the
body’s own endocannabinoid system and stimulate cannabinoid
CB1 and CB2 receptors, which are involved in the homeostasis of
biological functions. For example, the anti-nausea effects of THC
are mediated by the interactions of THC with CB1 receptors in
the dorsal vagal complex. (23) In contrast, CBD, the second most
common cannabinoid, exerts antiemetic properties through other
mechanisms and different pathways in the brain resulting in few
psychotropic effects.
Conclusion
Societies and lawmakers are increasingly accepting the use of
cannabis, especially in light of a growing body of research pointing
to various medical benefits. This has resulted in a global trend
towards decriminalization, which is expected to encourage future
use. Understanding the basic delivery methods of inhalation and
ingestion, and the corresponding bioavailability and longevity
of cannabis compounds is important in order to better diagnose
patients and implement optimum wellness plans.
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