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Cannabinoids

Therapeutic effect
Bronchodilation

(asthma)

Antiemetic

(anti-cancer treatment)

Appetite 

stimulation

(HIV)

Analgesia

(arthritis, cancer and neuropathic pain)

Epilepsy



Cannabinoids: 3 classes

Phytocannabinoids
9-THC; cannabidiol; cannabinol; etc

Synthetic cannabinoids: 
ACEA; GW 405833; etc

Anandamide (AEA) 2-Arachidonoylglycerol 

(2-AG)
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Endocannabinoids:



Cannabinoid receptors

• Two CB receptor subtypes have been identified:

CB1
CB2

CNS, peripheral nerve terminals Immune system



Pain Pathway

Pain

Primary joint afferent

Spinal cord

CNS

CB

CB

CB
Cannabinoids (CBs) act on various 

regions in the nervous system, 

suppressing pain transmission
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• Endocannabinoids (ECs) 

are released on demand 

and act locally on the pre-

synaptic neuron 

(retrograde signalling)

• Increased neuronal activity 

that occurs during noxious 

stimulation of  the pain 

pathways is believed to 

drive the synthesis of  ECs

Endocannabinoids

ECs

Glu
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• Endocannabinoids (ECs) 

are released on demand 

and act locally on the pre-

synaptic neuron 

(retrograde signalling)

• Increased neuronal activity 

is believed to drive the 

synthesis of  ECs



Rodent Models of Osteoarthritis

3 month 24 month

Femur

Tibia

Patella

Osteophytes

Spontaneous occurring 
osteoarthritis in the Dunkin 
Hartley guinea pig 

McDougall et al. 2008; Pain 

Pomonis et al 2004

control MIA

Chemically induced 

cartilage  degeneration by 

intra-articular injection of  

Sodium monoiodoacetate

(MIA) 



Osteoarthritis Sensitizes Nerves
Osteoarthritic joint

sensitization

sensitization

Pain!

Arthritis

Extracellular

Nerve recording



Endocannabinoids

FAAH Fatty acid amide hydrolase

ECEC

EC Endocannabinoids

Primary knee joint afferent

Sensitization !

Arthritis
Arthritis!

FAAH inhibitor

URB597

CB

CB
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Joint afferent recordings rat

FAAH inhibitor URB597 reduces nociception in OA joints 

but does not impair physiological sensory function

OA jointControl joint

P<0.0001

P<0.0001



Pain Behaviour MIA model

R
L

sensors

Control 

paw
MIA

paw
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URB597 reduces MIA induced pain behaviour

CB1 antagonist AM251 abolishes analgesic effect

Pain Behaviour



Conclusion

FAAH inhibitor

URB597

Nociception

Pain behaviour

MIA

No effect Nociception

control

CB1

Reduced side effects?

=  NSAID
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E-phys Setup

recording 
electrode

saphenous
nerve

saphenous
artery

saphenous
arterial 
cannulation

plastic shoe

torque 
meter

oscilloscope

computer

In vivo electrophysiological recordings from joint 

primary afferents allows objective measurement of  nociception


