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History
• 1937- Marijuana Tax Act: Cannabis becomes illegal in USA and in 

the world after being used for 38 million years by humans as a 
therapy, to enjoy and to pray (Harry Anslinger)
• Before prohibition 1% of population have been using Marijuana, 

today 50% (12-35) has used it at least once
• In USA and in the world Cannabis has engaged its own revenge
• Too much has been said without proper background knowledge and 

too much prejudgement
• Gianluigi Gessa – Professore Emerito Università di Cagliari
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More than just D9-THC

• In addition to THC, cannabis also contains:

• >100 other ‘cannabinoids’ 
• Plant cannabinoids are chemical entities that are structurally similar to 

THC.
• THC is characterised by an alkyl chain, phenol ring, central pyran ring 

and mono-unsaturated cyclohexyl ring.
• Not found in any other plant

• >400 other non-cannabinoids.
• Cannot rule out specific effects of these non-cannabinoids.
• e.g. Eugenol: acts at similar receptors in the brain as other drugs (e.g. 

alcohol; GABAAR).

Elsohly MA, Slade D (2005) Chemical constituents of marijuana: the complex mixture of natural cannabinoids Life Sci. 78(5):539-48

The endocannabinoid system in a nutshell
• The endocannabinoid system was 

first described in the late 
1980s/early 1990s

• Comprises endogenous ligands, 
receptors, synthetic and 
degradation enzymes

• Cannabinoid receptors:
• cell surface receptors
• present on a wide variety of cell types.
• two CBR types:

• CB1: principally in the CNS, affect 
neuronal excitability by modulating 
neurotransmitter release

• CB2: principally in non-brain areas and 
linked to immune response

• Endocannabinoids:
• Two principal ECs thus far identified: 

• anandamide
• 2-arachidonoyl glycerol

Anandamide 2-arachidonoyl glycerol (2-AG)
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But it’s got ‘cannab-’ in the name...
• The endocannabinoid system was so named because the CB1 receptor is the target for  
D9-THC.
• This does not mean that all cannabinoids act via the endocannabinoid system!

• Numerous synthetic ligands for CB1Rs and CB2Rs have also been developed
• e.g. WIN55-212,2, CP55-940, HU-210 (agonists) and AM251, SR141716A (antagonists)

• Most were developed as research compounds to probe the endocannabinoid system
• Now notorious as constituents of ‘spice blends’ (‘legal highs’)

• Importantly, of the ~100 plant cannabinoids, only 3 act via CB1R/CB2R ligands 
(<3%):

• D9-THC (tetrahydrocannabinol)
• principal psychoactive component
• Partial agonist at CB1R and CB2R

• CBN  (cannabinol)
• Agonist
• ~50x times less potent than D9-THC

• THCV (tetrahydrocannabivarin)
• Competitive antagonist at CB1R and CB2R 
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Studies were evaluated based on their scientific rigor and use of physiologically relevant drug concentrations to in vivo studies

CBD and CBDV pharmacology

• Caveats:
• All are in vitro and have not been definitively linked to 

functional effects in whole animals/humans.
• Often employ physiologically irrelevant (high µM/mM ) 

concentrations

CBD CBDV
5HT1A agonist (PMID 16258853) TRPV1 agonism (PMID 25029033)

GPR55 antagonist (PMID 17876302) DAGL-alpha inhibition (PMID 21175579)

Adenosine reuptake inhibition (PMID
24800644)

TRPV1 agonism (PMID 16728591)

Bidirectional modulation of intracellular Ca2+ 

(PMID 19228959)

Allosteric modulation of mu and delta opioid 
receptors (PMID 16489449)

VGSC blockade (PMID 24642454)

mTOR inhibition (PMID: 26283212)

CB1 negative allosteric modulator (PMID: 
26218440)

Drug-Drug Interactions?
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CBD vs Mg2+-free & 4-AP epileptiform activity

• Multi-electrode array recording from two, validated in vitro models of epileptiform
activity in acute, rat hippocampal slices. 

• Total signal power was significantly reduced at concentrations >0.1 µM
• Effects were comparable to felbamate and phenobarbital 

Hill et al., 2010. J Neurosci Methods 185: 246-256 
Hill et al., 2012. BJP DOI: 10.1111/j.1476-5381.2012.02207.x

Mg2+-free 4-AP

CBD vs pilocarpine- and penicillin-induced convulsions

Model of temporal lobe convulsion. Animals (Wistar rats) received 
vehicle (2:1:17 cremophor:ethanol:saline) or CBDV (50-200 mg/kg; i.p.), 
60 min prior to a high dose of pilocarpine (90 mg/kg; i.p.). Seizure activity 
recorded for 60 min.

Animals (Wistar rats) received vehicle (2:1:17 
cremophor:ethanol:saline) or CBDV (1-200 mg/kg; i.p.), 60 min 
prior to a high dose of penicillin (525 IU; i.c.v). Seizure activity 
recorded for 120 min.

• CBD exhibited modest anti-convulsant effects, 
significantly lowering the incidence of the most severe 
seizures, indicative of effects vs status.

Jones et al., 2012. Seizure 21: 344-352

Pilocarpine (rat; temporal lobe) Penicillin (rat; partial seizures)

• CBD had significant anti-convulsant effects, 
lowering the incidence of the most severe 
seizures and mortality.
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La Cannabis Flos del �Bureau olandese�



9

Modalità somministrazione Cannabis Flos (1)

Decotto

• Bollire 200 mL circa in acqua in un
tegame con coperchio.

• Aggiungere la busta filtro di
Cannabis prescritta dal medico.

• Abbassare il fuoco e lasciare a
sobbollire dolcemente per 15� con
il coperchio sul tegame.

• Bere il decotto caldo (attenzione
che il THC precipita o aderisce alle
pareti se si fa raffreddare la
soluzione…).
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Conclusioni
• I cannabinoidi sono una nuovo pianeta da scoprire
• Ulteriori studi sono necessari per determinare l’esatto meccanismo
d’azione di queste molecole
• Non tutto è sistema endocannabinoide … abbandonato?
• Il CBD ha risultati positivi in RCTs per Dravet e LGS
• Conferma definitiva in giugno da FDA
• Approvazione Europa

• Determinare lo spettro d’azione
• Aumentare le conoscenze sull’efficacia e la tollerabilità di CBD

• CBDV....... Altri in futuro

GRAZIE PER L’ATTENZIONE


