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Biological targets and adverse outcome pathways
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Safety-related biological target screening panel
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In vitro assays for measuring target binding
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CB1 cannabinoid receptor




.Arrhythmia

.Bradycardia
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CB1 receptor and adverse health effects

W Cognitive disorder
Disturbance in attention

BlDizziness

B Headache

. Hypokinesia

B Memory impairment

. Motor dysfunction
Nervous system disorder
Neurotoxicity

" Sedation
Seizure

Bl Somnolence

B Hypothermia

Level of evidence (Off-X database)

Medium [ High [l Very high




CB1 receptor: Non-THC type cannabinoids

Weak agonists at CB1 receptors (micromolar range) and do not cause intoxicating effects

:
- - = =
L L M
OH OH OH

CBD CBDV CBG
Ki~ 4 pM Ki>10 uM Ki~1 M




CB1 receptor: THC-type cannabinoids
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Additional safety-related biological targets




Cannabinoids selected for in vitro screening
.
.

OH OH o) ‘
W ) oL
OH O = OH
CBG CBC CBDV

O OH O OH o OH),H'

HO = = HO = HO O ;

OH 0] = OH
CBGA CBCA CBDA




Target binding to cannabinoids (10 uM)
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Inhibition (%)

Binding potency (IC,, pM) from conc-resp curves
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Most potent binding (dopamine transporter, DAT)
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Differences for Hill slopes
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Methods to determine colloidal aggregation

Dynamic light scattering
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Determined critical aggregation conc (CAC)
of cannabinoids in PB, Tris HCI, PBS, DMEM

Detergent-sensitive malate dehydrogenase
(MDH) inhibition assay
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Summary of colloidal aggregation of cannabinoids

Aggregation in pure buffers and media do not
reflect exact conditions in biological target
assays, so aggregation must be confirmed
I_l__l_l for each assay
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Implications of cannabinoid aggregation beyond
this study
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In silico target predictions

\ Query compound * Peroxisome proliferator-activated
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Conclusions and future directions

* There are over 100 cannabinoids, many of which lack safety data

« Screening interactions between cannabinoids and safety-related biological targets is a
rapid, inexpensive, high-throughput means to identify potential adverse health effects

» Despite similarity among cannabinoids, subtle differences among their structures lead to
changes in biological target binding profiles

» Depending on the targets and concentrations tested, cannabinoids may nonspecifically
inhibit targets due to colloidal aggregation, leading to false positives

« Aggregation needs to be evaluated in specific assay conditions for various target assays
as confirmation

 Biological target binding data can prioritize subsequent testing, support read across
predictions of toxicity, and identify cannabinoids that may contribute to additive
(cumulative) adverse health effects
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