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Inhibition of adenylyl cyclase by cannabinoids
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Brain slice superfusion
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Patch-clamp recording in the cerebellar cortex
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JWH-210 inhibits GABAergic synaptic transmission
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JWH-210 suppresses mIPSCs
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JWH-210 suppresses mIPSCs
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UR-144 inhibits GABAergic synaptic transmission
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UR-144 isomer inhibits GABAergic synaptic transmission
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Retrograde signaling by endocannabinoids:
depolarization-induced suppression of inhibition (DSI)
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Recording of glutamatergic synaptic transmission
(eEPSCs)
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Taranabant antagonizes the effects of JWH-210 on eEPSCs
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Synaptic transmission in the human neocortex
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Effects of JWH-210 on sIPSCs recorded In

pyramidal cells in human neocortical slices
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Pregnenolone Can Protect the Brain
from Cannabis Intoxication
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Pregnenolone attenuates A°-THC effects
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Pregnenolone attenuates the effects of JWH-210 on
synaptic transmission
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Pregnenolone attenuates depolarization-induced
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Summary

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 CB, receptors

3) The synthetic cannabinoids occlude
endocannabinoid-mediated retrograde signal
transmission between neurons, indicating that

they interfere with synaptic plasticity and &
memory ; basket

cell

4) Synthetic cannabinoids act also in the
human brain cortex Purkinje

cell

CB,-R

v\\A9-THC,

WIN, JWH

5) Pregnenolone may attenuate the
effects of synthetic cannnabinoids

endo-

depolarization cannabinoid
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Human CB, receptor differs from rodent CB, receptor:

Species- specmc functionality of CB receptors ?
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Figure 4

hCB, receptors signal less robustly than rCB, receptors. (A) Helixnet diagram shows the structure of the hCB, receptor, with residues different from
rCB; receptors shown in darker symbols. (B) DSE depolarization-response curve, representing inhibition in response to increasing durations
of depolarization (50 ms, 100 ms, 300 ms, 500 ms, 15, 35, 105) in cells transfected with rCB; receptors or with hCB; receptors. *P < 0.01;
P < 0,001, two-way anova with Bonferroni post hoc test. (C) Typical DSE time course of an hCBy receptor-transfected neurone in response to
a 3 s depolarization (arrow). (D) Bar graph shows responses to endocannabinoid 2-AG (5 pM), the CB, receptor antagonist SR1 (200 nM), the
synthetic CB, agonist WIN (100 nM and 1 pM) and the GABA; receptor agonist baclofen (Bac; 25 puM) in hCE; receptor-transfected neurcnes.
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Acute toxicity due to the confirmed consumption of
synthetic cannabinoids: clinical and laboratory findings
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in all probability, higher than the percentage ol first-
time consumers within the complete user population
and may indicate that firsi-time users are particularly
vulnerable to the toxic effects of these compounds. A
similar vulnerability may also be true for high-dose can-
nabis, This is suggested, for example, by reports on small
children who developed pronounced adverse effects such
as unconsciousness after accidental ingestion of A*™-THC
[30.31]). In contrast to firsi-time consumers, regular
consumers can have high concentrations of synthetic
cannabinoids in their blood (up to 17 ng/ml of JWH-
081 and 8 ng/ml of JWH-018) and are still devoid of
Loxic symptoms [64]. The lack of adverse effects In these
patients suggests development of tolerance. Develop-
ment of tolerance was also described in a patient after
continued abuse of a product containing CP-47 497-C8
and [WH-018 [65]. Rapid and potent CB, receptor inter-
nalizalion was observed In in-vitre experiments with

CONCLUSIONS

From 2008 to 2011 a shift to the extremely potent syn-
thetic cannabinolds JWH-122 and JWH-210 occurred.
(One reason for this shiftl can be seen in changes in
the legal control of these drugs. i.e. placing further sub-
stances under the German controlled substances legista-
tion. In intoxications with herbal mixtures enriched with
synthelic cannabinoids, symptoms were mostly similar Lo
adverse effecls after high-dose cannabis. However, agita-
tion, seizures, hypertension, emesis and hypokalaemia
also pccurred—symptoms which are usually not seen
even alter high doses of cannabis. It is likely that these
symptoms were due to strong stimulation of CB; recep-
tors, because the synthetic cannabinoids are high-affinity
and high-eflicacy agonists of the CB, recepior. Our results
suggest that the synthetic cannabinoids elicit more
serious acule adverse effects than cannabis products.
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UR-144 inhibits GABAergic synaptic transmission

A

sIPSC frequency [% of PRE]

(@

[% of PRE]
1LY (@) (0]
o o (@

sIPSC cumulative amplitude

N
o

120 -
100 -
80 -
60 -
40 A

SOL / UR-144 1x10™°M

20 -«

120 1
100 -

’ SOL
2
UR-144 10uM *
PRE
5 10 15 20 25 30min
*
***
PRE
5 10 15 20 25 30min

sIPSC amplitude [% of PRE]

B

120 +

100

80 -
60 -
40 -
20 -«

D

Fig.8
* %
PRE
0 5 10 15 20 25 30min
PRE (1)

UR-144 1x10™°M (2)

2 \1.5 nA




Depolarisation-induced suppression of inhibition (DSI)
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Svynthetic cannabinoids from John William Huffman:
JWH-compounds
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WIN55212-2 inhibits GABAergic synaptic transmission
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JWH-018 inhibits GABAergic synaptic transmission
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Aim of the study: characterization of the neuronal effect
of synthetic cannabinoids
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