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Scourge - “a person or thing that causes great trouble or suffering.”



 THC was identified as major psychoactive substance in cannabis 
(1964)

 Brain cannabinoid receptor (CB1) cloned (1990)
 discovery of the endocannabinoid system

Cannabis

Images: wikipedia



CB1 in the brain and peripherally.
CB2 predominantly in immune cells

Endocannabinoid system thought to be 
involved in:
• Pain
• Appetite regulation
• Learning and memory
• Anxiety
• Thermoregulation
• Metabolism
• fertility



• “Spice” on sale around the world since 2002.  

• Marketed as a “herbal high” apparently containing: 

– Baybean, Blue Lotus, Lion's Tail, Lousewort, Indian Warrior, Dwarf 
Scullcap, Maconha Brava, Pink Lotus, Marshmallow, Red Clover, 
Rose, Siberian Motherwort, Vanilla, and Honey (Silver Spice)

• Dec. 2008; German pharmaceutical company THCPharm, found 
the synthetic cannabinoid JWH-018 in 3 versions of Spice.

• Drugs are bought as powder, dissolved in solvent and sprayed 
onto dry plant material

• Over the next few years a range of other synthetics molecules 
appeared – now over 240 reported worldwide

JWH-018

What about the synthetics….



“These drugs may technically be legal, but that doesn’t 
make them safe. Retailers may say they are doing nothing 
wrong, but in my view it is morally wrong to be preying 
on the young people in our community and making 
money by selling them addictive and extremely harmful 
drugs.”

“My officers will be encouraging retailers to think about 
their responsibilities, not just as business people, but as 
members of this community.”

Nelson Bays area commander, Inspector Steve Greally



The

Purpose

• The purpose of this Act is to regulate the availability of psychoactive substances in New 
Zealand to protect the health of, and minimise harm to, individuals who use psychoactive 
substances.

Principles

• (a) a psychoactive product that is approved for use by individuals should pose no more than a 
low risk of harm to individuals who use it:

 If proven, then it could be sold, but the act also puts significant restrictions in place as to 
where it could be sold and who it could be sold to (R18).

Psychoactive Substances Act 2013



• Interim legislation allowed some compounds to stay on 
sale while they went through “testing”

• Public backlash against effect of outlets on community

Legal Poison…



Public pressure also lead to a ban on animal testing in proving 
“no more than a low risk of harm”

• Section 4(f): inserted, on 8 May 2014, by Psychoactive 
Substances Amendment Act 2014 (2014 No 24).

(f)  animals must not be used in trials for the purposes of assessing whether a 
psychoactive product should be approved.

So how do you prove they are “low risk of harm”?



AMB-FUBINACA

5F-ADB

Border seizures

What is happening in NZ …



Geographical 

distribution 

- Police seizures



5F-ADBGeographical 

distribution 

- Coronial deaths





Plant material – concentration of AMB-FUBINACA



Synthetic Structures

Classical

Δ9-
THC

HU-
210

• Dihydrobenzopyra
n-type structure

• Dimethylheptyl
derivatives

Non-Classical

CP55,940

HU-308

• Lack of 
dihydropyran ring

• Increased potency

Aminoalkylindole

WIN55,212

JWH-018

• Morpholinoethyl
groups and 
aromatic rings

Eicosanoid

Anandamide

ACEA

• Substitutions of 
amide group

Novel

AMB-FUBINACA

• Indazole-derived

AB-FUBINACA



What do the synthetics do at 
the receptor compared to THC?

Cannabinoid Receptor 1
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Binding and G-protein mediated signalling
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pERK

pEC50 8.7±0.1 (2nM)     Emax = 100% n=5

pEC50 7.4± 0.1 (40nM)  Emax ≈ 30% n =5

AMB-FUBINACA

CB1 vs [3H]CP55,940 – pKi 8.7 ± 0.06 
(2nM)
CB2 vs [3H]CP55,940 – pKi 8.91 ± 0.05
(1.2nM)

THC

CB1 vs [3H]CP55,940 – pKi 7.3 ± 0.03
(50nM) 
CB2 vs [3H]CP55,940 – pKi 7.0 ± 0.04 
(100nM)
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What about other 
cannabinoids?
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Wiley et al, 2019 submitted

AMB FUBINACA substitutes for THC in drug discrimination tests 
– but is more potent in males
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 0.3 mg/kg AMB

0.3 mg/kg AMB + 10mg/kg pFPP

Pilot data from n=3 animals per group.

Do AMB and pFPP interact?



• AMB-FUBINACA is a high affinity, high efficacy CB1 
agonist linked to deaths in NZ

• It drives rapid internalisation of the receptor –
biological impact?

• The recruitment of arrestin-1 and 2 were the most 
potent and efficacious we have documented.

• The challenge now is determine if this activity links to 
the toxicity in vivo

– How does it compare to other commonly abused synthetics?
– Are the toxic effects CB1 mediated?
– How should we best treat this?

Concluding Remarks
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