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What is Cannabis?

Commonly referred to as marijuana, pot, Mary Jane, 
weed, ganja, dope, and a dozen other nicknames, 
cannabis sativa1 is the species name given to a large 
group of plants with several different varieties and 
subspecies. 

Cultivated and used in a variety of ways throughout 
history, cannabis sativa has been a source of fibre (hemp), 
oil, food and medication. 

Cannabis is used as a recreational drug in a variety of 
forms, including as a dried plant (marijuana), as a resin 
(hash or hashish) and as an oil (hash oil).2 

Of the several hundred chemical compounds that make 
up the cannabis plant, two are particularly well known: 

• THC or Delta-9-tetrahydrocannabinol, and 
• CBD or Cannabidiol. 

THC is the psychoactive compound in cannabis. A 
psychoactive substance affects a person in a way that 
changes perception, mood, consciousness, cognition and/
or actions. CBD is non-psychoactive. 

1     Including cultivars such as cannabis indica. 
2    NZ Drug Foundation. 

https://www.drugfoundation.org.nz/info/drug-index/cannabis/  
3    Berenson, A. (2019). Tell your children the truth about marijuana, mental illness and violence. New York: Free Press, p. 40-41 

The potency of cannabis and its ability to produce a ‘high’ 
depends on the concentration of THC. Historically, plants 
grown for recreational purposes have been selected for 
their higher THC content. 

THC levels in cannabis have increased dramatically over 
recent decades. In the 1970s, a single joint contained 
approximately 1-2% of THC. Today, a standard joint 
contains anywhere between 20-25% THC.3 

https://www.drugfoundation.org.nz/info/drug-index/cannabis/
https://www.drugfoundation.org.nz/info/drug-index/cannabis/
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Cannabis & the Law
The concentration of THC is typically higher in cannabis 
resin and oil than in dried plant matter. It is this variance 
in THC concentration that has led to various forms of 
cannabis being classed differently under the Misuse of 
Drugs Act 1975 and subsequent amendments. 

These laws classify cannabis and other controlled/illegal 
drugs according to the level of risk of harm they pose: 

• Class A drugs, which include synthetic cannabis 
(AMB-FUBINACA and 5F-ADB), are deemed to 
carry a “very high risk of harm”. 

• Class B drugs, including cannabis oil and hashish, 
are deemed to pose a “high risk of harm”. 

• Class C drugs, which includes cannabis seed and 
plant matter, pose a “moderate risk of harm”.4

4    Misuse of Drugs Act 1975, Schedules 1-3. 
http://www.legislation.govt.nz/act/public/1975/0116/latest/DLM436101.html  

5    Barber, E W. (1992). Prehistoric Textiles: The Development of Cloth in Neolithic and Bronze Ages with Special Reference to the 
Aegean. 
      New Jersey: Princeton University Press, p. 36. 
6    NZ Government Press Release. 28 April 2017. 

https://www.beehive.govt.nz/release/hemp-seeds-be-legalised-food 

Hemp is also a cultivar of cannabis sativa. Hemp has 
been used in Europe and Asia since 5,000BC. It has 
long been used as a fibre for industrial purposes. In 
Egypt, hemp was used in the ropes, which were 
essential in building the pyramids.5 Hemp also formed 
the fabric on which the Gutenberg Bible and Magna 
Carta were published. 

Hemp is currently grown in NZ under permit for fibre, 
hemp/hemp seed oil, and hemp seed food products.6 
Hemp is very low in THC (less that 0.3%) and is non-
psychoactive.

http://www.legislation.govt.nz/act/public/1975/0116/latest/DLM436101.html
https://www.beehive.govt.nz/release/hemp-seeds-be-legalised-food
http://www.legislation.govt.nz/act/public/1975/0116/latest/DLM436101.html
https://www.beehive.govt.nz/release/hemp-seeds-be-legalised-food
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A Brief Scientific History

In 1964, a team of Israeli scientists led by Raphael 
Mechoulam and Yehiel Gaoni, isolated the structure of THC. 
Identification of the CBD molecule soon followed.  

It was discovered that THC and CBD have the ability to 
bind with certain receptors in the human body. So far, two 
cannabinoid receptors have been identified: CB1 and CB2.  

Scientists wondered why we have these receptors. Perhaps, 
we produce these molecules ourselves? And indeed, we do. 
In 1992, Mechoulam and his team identified an endo-
cannabinoid molecule, which triggers the same receptors 
as THC: anandamide. Anandamide is endogenous, meaning 
that it occurs naturally within the human body.  

A second such molecule, known as 2-AG, was identified the 
following year. 2-AG exerts similar affects on the body to 
CBD. To date, six endo-cannabinoid molecules have been 
identified and it is highly likely that more will be discovered 
as research continues. 

The identification of these molecules and human 
cannabinoid receptors triggered an exponential growth in 
scientific studies. Through this research, a wider system of 
intercellular communication was identified in the human 
body. This is known as the Endocannabinoid System (ECS).

Raphael Mechoulam in action

Anandamide molecule
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The Endocannabinoid System (ECS)

7    Strause, T. (May 2017). 7 Things You Probably Didn’t Know About The 
Endocannabinoid System. 
https://medium.com/randy-s-club/7-things-you-probably-didnt-know-about-the-
endocannabinoid-system-35e264c802bc 

The ECS is distributed throughout the body, including the 
brain, central nervous system, immune system, gastro-
intestinal tract, bones and skin. 

Maintaining the complex balance, or homeostasis, between 
the different functions of the body, the ECS regulates both 
our body temperature and pH levels. 

The ECS also controls motor-coordination, and is involved in 
pain control, sleep cycles, appetite, memory, fertility and 
pregnancy.  

The ECS does not develop through exposure to cannabis; it 
exists throughout our lives and is involved in both our pre- 
and post-natal development. 

The ECS is vital to brain development, including 
synaptogenesis: the formation of synapses in the brain and 
central nervous system.  

The discovery of the ECS helps explain how cannabis affects 
various systems in the human body, however, the 
consumption of cannabis is not why the ECS exists. It is now 
known that all vertebrates and invertebrates have an ECS.7

https://medium.com/randy-s-club/7-things-you-probably-didnt-know-about-the-endocannabinoid-system-35e264c802bc
https://medium.com/randy-s-club/7-things-you-probably-didnt-know-about-the-endocannabinoid-system-35e264c802bc
https://medium.com/randy-s-club/7-things-you-probably-didnt-know-about-the-endocannabinoid-system-35e264c802bc
https://medium.com/randy-s-club/7-things-you-probably-didnt-know-about-the-endocannabinoid-system-35e264c802bc
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What are Cannabinoids?

8    Fundacion Canna. 
https://www.fundacion-canna.es/en/cannabinoids 

The word ‘cannabinoid’ refers to every chemical 
substance - regardless of its origin or structure - that 
unites with ECS receptors and has similar effects to 
those produced by cannabis sativa.8 

Cannabinoids are differentiated by source. Those that 
are plant-based are called ‘phyto-cannabinoids’. 
Compounds developed in a laboratory are termed 
‘synthetic cannabinoids’. 

There is still a great deal to be discovered about the 
ECS and how it is affected by all forms of cannabinoids.

https://www.fundacion-canna.es/en/cannabinoids
https://www.fundacion-canna.es/en/cannabinoids
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Effects of Cannabis Use

THC CBD

THC is the most psychoactive cannabinoid constituent in 
cannabis. It binds to CB1 and CB2 receptors in the brain, 
and some peripheral tissues. This affects the user’s 
mood and cognition, and may result in: 

• Changes in perception 
• Euphoria 
• Decreased concentration 
• Short-term memory loss 
• Increased appetite 
• Increased heart rate  
• Dry mouth 
• Onset of paranoia and anxiety. 

THC becomes active when heated. It is retained in the 
body and may be detectable weeks after a single use.

CBD is the second most abundant cannabinoid compound 
in the cannabis plant. CBD is non-psychoactive, therefore, 
it does not alter the user’s mood, cognition etc. 

C B D e n c o u r a g e s t h e b o d y t o u s e i t s o w n 
endocannabinoids more effectively. It has anti-
inflammatory, anti-anxiety, anti-epileptic, sedative and 
neuro-protective properties. CBD also has an analgesic 
effect by helping to regulate the levels of anandamide in 
the body.

The ratio of THC to CBD in a cannabis plant depends on the specific cultivar and growing conditions. As such, plants 
from different suppliers and even different plants from a single supplier may have different THC and CBD 
combinations and, therefore, different psychoactive and medicinal effects.
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Synthetic Cannabis

9    Psychoactive Substances Act 2013 
http://www.legislation.govt.nz/act/public/2013/0053/latest/DLM5042921.html  

10   Office of the Chief Coroner. 
https://coronialservices.justice.govt.nz/assets/Documents/Publications/Chief-
Coroner-2017-18-Annual-Report.pdf  

11    Ainge Roy, E. (July 2018), Synthetic cannabis deaths spike in New Zealand,  
igniting legalisation debate. 
https://www.theguardian.com/world/2018/jul/27/synthetic-cannabis-deaths-new-
zealand-legalisation-debate  

12   Doyle, K. (July 2018). Huge jump in synthetic cannabis deaths - coroner. 
https://www.rnz.co.nz/news/national/362758/huge-jump-in-synthetic-cannabis-
deaths-coroner 

The term ‘synthetic cannabis’ is misleading as it is not 
derived from the cannabis plant.  Rather, synthetic cannabis 
is the umbrella term for hundreds of artificially created 
compounds invented in the last 20 years. 

While not necessarily similar in chemical structure, some of 
these compounds target the same cannabinoid receptors in 
the brain as natural cannabis. 

Typically, synthetic cannabis comes as a dried, inactive plant 
or herb material that is sprayed with a synthetic power 
before being smoked. Alternatively, a liquid form of 
synthetic cannabis can be vaped. 

Synthetic cannabis is often extremely and unpredictably 
potent, putting users and those around them at greater 
risk of harm.  

Severe side effects, such as vomiting, chest pain, 
increased heart rate, temporary vision loss, headaches, 
kidney damage, high blood pressure, psychosis, and 
even death, have been reported. 

Synthetic cannabis products were permitted in NZ until 
May 2014, when they were banned under the 
Psychoactive Substances Act, unless they could pass a 
strict safety testing regime.9 

The supply and use of synthetic cannabis has increased 
exponentially in recent years. In the June 2017-
December 2018 period, the Office of the Chief Coroner 
attributed between 50 and 55 deaths to synthetic 
cannabis.10 By comparison, only two such deaths were 
confirmed in the preceding five years.11 St John’s 
Ambulance Service receives around 30 callouts a week 
relating to synthetic cannabis overdoses.12

http://www.legislation.govt.nz/act/public/2013/0053/latest/DLM5042921.html
https://coronialservices.justice.govt.nz/assets/Documents/Publications/Chief-Coroner-2017-18-Annual-Report.pdf
https://coronialservices.justice.govt.nz/assets/Documents/Publications/Chief-Coroner-2017-18-Annual-Report.pdf
https://www.theguardian.com/world/2018/jul/27/synthetic-cannabis-deaths-new-zealand-legalisation-debate
https://www.theguardian.com/world/2018/jul/27/synthetic-cannabis-deaths-new-zealand-legalisation-debate
https://www.rnz.co.nz/news/national/362758/huge-jump-in-synthetic-cannabis-deaths-coroner
https://www.rnz.co.nz/news/national/362758/huge-jump-in-synthetic-cannabis-deaths-coroner
http://www.legislation.govt.nz/act/public/2013/0053/latest/DLM5042921.html
https://coronialservices.justice.govt.nz/assets/Documents/Publications/Chief-Coroner-2017-18-Annual-Report.pdf
https://coronialservices.justice.govt.nz/assets/Documents/Publications/Chief-Coroner-2017-18-Annual-Report.pdf
https://www.theguardian.com/world/2018/jul/27/synthetic-cannabis-deaths-new-zealand-legalisation-debate
https://www.theguardian.com/world/2018/jul/27/synthetic-cannabis-deaths-new-zealand-legalisation-debate
https://www.rnz.co.nz/news/national/362758/huge-jump-in-synthetic-cannabis-deaths-coroner
https://www.rnz.co.nz/news/national/362758/huge-jump-in-synthetic-cannabis-deaths-coroner
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Cannabis & the Adolescent Brain

13   NZ Drug Foundation 
https://www.drugfoundation.org.nz/matters-of-substance/october-2017/the-
right-message/  

14   The Dunedin Multidisciplinary Health and Development Study 
https://dunedinstudy.otago.ac.nz  

15   Meier, M H et al. (2012) PNAS 110 (40). Persistent cannabis users show  
neuropsychological decline from childhood to midlife.  
https://www.scribd.com/document/280247224/Meier-2012-PNAS-Persistent-
Cannabis-Use  

16   Atkinson, K. (March 2005). Cannabis use ‘trigger for schizophrenia’. 
https://www.nzherald.co.nz/technology/news/article.cfm?
c_id=5&objectid=10116853  

17   The Christchurch Health and Development Study 
https://www.otago.ac.nz/christchurch/research/healthdevelopment/  

18   Boden, J. (2018). Cannabis: what you need to know. 
https://www.otago.ac.nz/otagomagazine/issue47/opinion/otago696401.html  

The long-term harmful effects of cannabis on the 
adolescent brain are undisputed. This is particularly 
concerning in light of recent statistics on adolescent drug 
use.  

Half of all New Zealanders with a drug dependence issue 
were already dependent by the age of 19, indicating that 
serious drug use starts early. A recent survey found that 
the most common age of first drug use in NZ was 
between 15 and 17. Almost one in five drug users were 14 
years old or younger when they first tried drugs.13 

Two ongoing longitudinal studies have produced 
internationally recognised data on cannabis use and its 
effects. 

Dunedin Multidisciplinary Heath and Development Study14 

The study has been following 1,037 individuals born 
between 1972 and 1973. Regular users of cannabis have 
demonstrated impairment of everyday brain function and 
a greater decline in IQ and memory function than non-
users. Impairment is concentrated among adolescent-
onset and high frequency users. Quitting or reducing 
cannabis use did not restore brain function in adolescent-
onset users.15 

This study has also shown that teenagers who use 
cannabis are at increased risk of psychosis in later life, 
suggesting that cannabis has a neurotoxic effect on brain 
development.16  

Christchurch Heath and Development Study17 

The study has been following 1,265 people born in 1977. 
80% of the participants have tried cannabis at least once, 
while only a small are regular users.18 

Studying the participants when they were aged 15-25, it 
was concluded that regular or heavy cannabis use was 
associated with: 

• Educational failure 
• Employment problems 
• Welfare dependence 
• Later use of other illicit drugs 
• Increased risk of developing psychotic symptoms 

https://www.drugfoundation.org.nz/matters-of-substance/october-2017/the-right-message/
https://www.drugfoundation.org.nz/matters-of-substance/october-2017/the-right-message/
https://dunedinstudy.otago.ac.nz
https://www.scribd.com/document/280247224/Meier-2012-PNAS-Persistent-Cannabis-Use
https://www.scribd.com/document/280247224/Meier-2012-PNAS-Persistent-Cannabis-Use
https://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=10116853
https://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=10116853
https://www.otago.ac.nz/christchurch/research/healthdevelopment/
https://www.otago.ac.nz/otagomagazine/issue47/opinion/otago696401.html
https://www.drugfoundation.org.nz/matters-of-substance/october-2017/the-right-message/
https://www.drugfoundation.org.nz/matters-of-substance/october-2017/the-right-message/
https://dunedinstudy.otago.ac.nz
https://www.scribd.com/document/280247224/Meier-2012-PNAS-Persistent-Cannabis-Use
https://www.scribd.com/document/280247224/Meier-2012-PNAS-Persistent-Cannabis-Use
https://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=10116853
https://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=10116853
https://www.otago.ac.nz/christchurch/research/healthdevelopment/
https://www.otago.ac.nz/otagomagazine/issue47/opinion/otago696401.html
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Key Takeaways

19   Poulton, R et al. (2020) Journal of the Royal Society of New Zealand 50(2).  
Patterns of recreational cannabis use in Aotearoa-New Zealand and their  
consequences: evidence to inform voters in the 2020 referendum. 
https://www.tandfonline.com/doi/full/10.1080/03036758.2020.1750435  

Researchers from both the Dunedin and Christchurch 
longitudinal studies have collaborated on the release 
of an article, which aims to provide evidence-based 
data ahead of the 2020 referendum on recreational 
cannabis.19 

The major risks connected with cannabis use appear 
associated with those who: 

• Begin using in their early to mid-adolescence; 
and/or 

• Use frequently (on more days than not); and/or 
• Are dependent. 

People in this group comprise between five and 10 
percent of the New Zealand population. The range of 
“non-trivial” negative outcomes for this group, 
includes:20 

• Loss of psychological function, including 
development of psychoses; 

• Loss of ability to think intelligently; 
• Poor respiratory and gum health; 
• Poor educational achievement; 
• Failure to obtain and/or hold a job; 
• Dependence on social benefits; and, 
• Risk of criminal conviction and incarceration 

under current law.

Scientifically, there is still a good deal to be learned 
about the potential harms and benefits of cannabis-
based products.  

Greater understanding of endocannabinoids, the ECS 
and how they interact, is required. 

We need more information about plant-based 
cannabinoids, including CBD and THC. This includes 
developing our knowledge of their properties, 
possible therapeutic applications and the long-term 
safety of medicinal use.  

Research is ongoing in all these areas. Academically, 
the cannabinoid research field generates some 10,000 
articles per annum globally.

https://www.tandfonline.com/doi/full/10.1080/03036758.2020.1750435
https://www.tandfonline.com/doi/full/10.1080/03036758.2020.1750435
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For more information, including resources on: 

•The Legal Context of Cannabis Use in NZ; 

•Cannabis Overseas; and,  

•Cannabis Testing in NZ 

Please visit www.bioethicseducation.com  

Deborah Stevens is contactable via email at: 
deborah.stevens@bioethicseducation.com 

http://www.bioethicseducation.com
mailto:deborah.stevens@bioethicseducation.com
http://www.bioethicseducation.com
mailto:deborah.stevens@bioethicseducation.com

