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Some of the more prominent cannabinoids 

include:

• Delta-9-tetrahydrocannabinol (THC) 

• Cannabidiol (CBD)

• Cannabinol (CBN)

• Tetrahydrocannabivarin (THCV) 

• Cannabichromene (CBC) 

• Cannabicyclol (CBL) 

• Cannabidivarin (CBDV)

• Yet still another est. 80-100 other cannabinoids 



CLINICAL PHARMACOLOGY OF CANNABIS

• 95-99% plasma protein bound 

• Hydroxylation, oxidation, and conjugation for rapidly clearance 

from plasma 

• 1st-pass metabolism with oral admin(11-OH-THC)

• Elimination over several days (adipose)

• Breast milk distribution 

• Pregnancy Category C

• Excretion: days to wks 20-35% found in urine 

• 65-80% found in feces

• 5% as unchanged drug (when given PO)

• Synthetic THC, called dronabinol, does not contain CBD, CBN, or 

other cannabinoids, which is one reason why its pharmacological

effects may differ significantly from those of natural Cannabis

preparations(Entourage effect).
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THC (Delta-9-Tetrahydrocannabinol)

• 1964 - THC, Main Psychoactive Component of Cannabis, 

First Identified and Synthesized by Dr. Raphael Mechoulam, 

Professor of Medicinal Chemistry at the Hebrew University 

of Jerusalem

• He is the first to identify delta-9-tetrahydrocannabinol 

(THC), as the main psychoactive component of cannabis.

• Effects of THC are included among the effects of marijuana, 

but not all the effects of marijuana are necessarily due to 

THC

• Delta-9-THC and Delta-8-THC are the only compounds in 

the marijuana plant that produce all the psychoactive effects 

of marijuana.



Pharmacological actions of THC

• Psychotropic

• Initial euphoria and relaxation

• Followed by a depressant period

• Alterations memory and cognitive perceptual abilities

• Immuno-suppressive/ immuno-modulation

• Cardiovascular (tachycardia, orthostatic hypotension, 
peripheral vasodilation)

• Analgesic

• Anti-emetic

• Appetite stimulant



Pharmacological Effects of CBD

• Anticonvulsant

• Analgesic

• Anti-anxiety

• Anti-psychotic

• Anti-inflammatory

• Anti-arthritic

• Immunosuppressive



Endocannabinoid

• ”28yrs after discovering THC, in 1992, Dr. 

Mechoulam, Dr. William Devane and Dr. Lumir 

Hanus, identified the brain's first endogenous 

cannabinoid (or endocannabinoid) - the brain's 

natural version of THC -which they called 

‘Anandamide,' from the Sanskrit word 'ananda,' 

(means 'eternal bliss' or 'supreme joy.

• ECS is a group of neuromodulatory lipids and their 

receptors in the brain that are involved in a variety of 

physiological processes including appetite, pain-

sensation, mood, and memory; 

• It mediates the psychoactive effects of cannabis

• Vigorous exercise stimulates the release of 

anandamide, and the sense of euphoric well-being 

that comes with a healthy workout
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Milestones in Cannabinoid Pharmacology

• 1964 Δ9-THC synthesized and structure identified (Gaoni & 
Mechoulam)

• 1980sSynthetic cannabinoids

• 1988 - Cannabinoid-binding sites in rat brains identified 
(Devane et al.)

• 1991 - Human cannabinoid receptor CB1 cloned (Matsuda et 
al.)

• 1992 CB2 receptor (Kaminski et al.) 

• 1992 - Discovery of the first endocannabinoid, arachidonoyl 
ethanolamide, later named anandamide (Devane et al. in 
porcine brain)



Milestones in Cannabinoid 

Pharmacology

• 1993 - Peripheral CB2 receptor cloned (Munro et al.)

• 1995 - Discovery of the 2nุ d endocannabinoid, 2-arachidonoyl 

glycerol (2-AG) (Mechoulam, Sigiura, et al)

• 1994-7  Receptor antagonists (Rinaldi-Carmona et al.)

• 1998 Endogenous ligands shown to be analgesic (Walker et al.))

• 1998 CB1 receptor “knock out” mice (Ledent et al. , Zimmer al.)

• 2000 CB2 receptor “knock out” mice (Buckley et al.)

• 2001 Noladin -ether identified

• 2001+   Synthetic cannabinoids, more on the endogenous 

system, biosynthesis  and degradation, delivery systems etc.

• 2014+  Endocannabinoid - G-proteins
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Physiological Effects of Endocannabinoids



Cannabinoid Receptors

• A cannabinoid receptor in the CNS was 
identified in 1988.

• Receptors occur in many brain areas.

• Cannabinoid receptors are metabotropic
• work via G proteins to inhibit cAMP formation

• inhibit voltage-sensitive Ca2+ channels

• open K+ channels.

• CB1 receptors
• CNS

• Located on axon terminals

• Inhibiting many 
neurotransmitters

• CB2 receptors
• immune system

• Bone

• adipose (fat) cells

• GI tract.



Cannabinoid Receptors



Cannabinoid Receptors in the Brain

Receptor Autoradiography

Brighter areas show greater

receptor density

Cannabinoid receptors (CB1)

•cerebral cortex

•hippocampus

•basal ganglia

•cerebellum



CB1 receptors are widely expressed in the neural circuitry of 

the human brain that regulates mood



Endocannabinoid SynapticTransmission
• Typically released by principal cells in response to 

prolonged depolarization, act as retrograde 
messengers to inhibit synaptic transmission

• Excitatory neurotransmitter (eg.glutamate) causes 
an influx of Ca++ into the post-synaptic neuron.

• The presence of Ca++ post-synaptically causes the 
production of endocannabinoids in the post-
synaptic neuron.

• Endocannabinoid is then released into the 
synaptic cleft

• In the synaptic cleft the endocannabinoid binds to 
the Cannabinoid Receptor of the pre-synaptic 
neuron

• This in turn modulates neurotransmission pre-
synaptically

• Post-Synaptic Neuron 🡪 Pre-Synaptic Neuron 
(Renegade Transmission or Retrograde 
Transmission)

(Wilson & Nicoll, 2001; Ohno-Shosaku et al., 2001; Kreitzer & Regehr, 2001)



Signal transduction at the CB receptor

(Ameri, 1999)

Gi/

o

• CB receptors are linked to inhibitory G 

protein

• Inhibit adenylyl cyclase ⇒🡪 cAMP

• Opening potassium channels:🡪 cell 

firing

• Closing voltage dependent calcium 

channels:🡪 release neurotransmitters

• Overall effect is that of cellular inhibition

• Similar to opioids



Difference Between Classical

and Retrograde Neurotransmission


