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Synthetic cannabinoids from Sterling Winthrop 

Ward et al., J Pharmacol Exp Ther 255: 1230-1239, 1990
Haubrich et al., J Pharmacol Exp Ther 255: 511-522, 1990
Kuster et al., J Pharmacol Exp Ther 264: 1352-1363, 1993
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Cannabinoids synthesized by John William Huffman: 
JWH-compounds

Huffman et al., Bioorg Med Chem 11: 539–549, 2003 



Measurement of cAMP concentration: immunoassay + 
enzyme fragment complementation technology



Inhibition of adenylyl cyclase by cannabinoids
CHO cells expressing hCB1
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Patch-clamp recording in the cerebellar cortex
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JWH-210 inhibits GABAergic synaptic transmission



Taranabant antagonizes the effects of JWH-210



JWH-210 suppresses mIPSCs
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JWH-210 suppresses mIPSCs



UR-144 inhibits GABAergic synaptic transmission



UR-144 isomer inhibits GABAergic synaptic transmission
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Retrograde signaling by endocannabinoids: 
depolarization-induced suppression of inhibition (DSI)



JWH-210 occludes DSI
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Recording of glutamatergic synaptic transmission 
(eEPSCs)



JWH-210 suppresses eEPSCs



Taranabant antagonizes the effects of JWH-210 on eEPSCs



Synaptic transmission in the human neocortex

Catharina Donkels, 
Prof. Thomas Feuerstein



Effects of JWH-210 on sIPSCs recorded in 
pyramidal cells in human neocortical slices



Science 343: 94-98, 2014
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Pregnenolone attenuates ∆9-THC effects



Pregnenolone attenuates the effects of JWH-210 on 
synaptic transmission



Pregnenolone attenuates depolarization-induced 
suppression of inhibition (DSI)



3) The synthetic cannabinoids occlude
endocannabinoid-mediated retrograde signal
transmission between neurons, indicating that
they interfere with synaptic plasticity and
memory

4) Synthetic cannabinoids act also in the
human brain cortex

5) Pregnenolone may attenuate the
effects of synthetic cannnabinoids

Summary
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1) The synthetic aminoalkylindole cannabinoid JWH-210 (and JWH-018, UR-
144, WIN-55212-2) inhibits GABAergic and glutamatergic synaptic transmission
in the cerebellar cortex

2) The basis of the suppression is inhibition of GABA  and glutamate release
from the presynaptic axon terminals via CB1 receptors



Thank you for 
your attention!



Pregnenolone attenuates ∆9-THC effects



Human CB1 receptor differs from rodent CB1 receptor:
Species-specific functionality of CB1 receptors ?





JWH-210 suppresses mIPSCs

mIPSC = miniature inhibitory postsynaptic  currents
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UR-144 inhibits GABAergic synaptic transmission



Depolarisation-induced suppression of inhibition (DSI)
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Synthetic cannabinoids from John William Huffman: 
JWH-compounds
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JWH-210 suppresses mIPSCs

mIPSC = miniature inhibitory postsynaptic  currents
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WIN55212-2 inhibits GABAergic synaptic transmission

sIPSC = spontaneous  inhibitory postsynaptic  currents



JWH-018 inhibits GABAergic synaptic transmission
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Aim of the study: characterization of the neuronal effect 
of synthetic cannabinoids


