HOW CANNABIS AFFECTS THE FUNCTION OF NEURONS

The human body contains two primary cannabinoid receptors: CB1R and CB2R. CB1R is present in the human fetal cerebrum by the first weeks
of the second trimester, and is the brain's most abundant G-protein coupled receptor. Located at the presynaptic terminal of neurons, CB1R is
activated by endocannabinoids, which are synthesized from fatty acids in the postsynaptic neuron. The receptors’ activation modulates the
presynaptic release of neurotransmitters, thereby affecting synaptic function and a range of downstream signaling agents, from glutamate,
dopamine, and serotonin to neuropeptides and hormones. The function of CB2Rs in the brain is still poorly understood, but there is some
evidence that they exist both pre- and post-synaptically, as well as on glia and astrocytes. One recent paper suggests that, like CB1Rs, CB2Rs

regulate neurotransmitter release (Synapse, 72:e22061, 2018).

When people smoke or ingest marijuana, exogenous cannabinoids enter the nervous system and activate these receptors. Stimulation by
these high-affinity agonists results in stronger binding and greater activation of CB1R, triggering the process of receptor downregulation. Specifi-
cally, the greater binding causes the receptors to be internalized and degraded, such that they are no longer as available for cannabinoid signaling,

and can thereby alter neuronal firing and other downstream events.
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EXPOSED TO CANNABIS
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Endocannabinoid binding of CB1R
inhibits neurotransmitter release.

Exogenous cannabinoids initially
lead to strong inhibition of
neurotransmitter release.

Postsynaptic neuron

Over a few days, an abundance of high-
affinity cannabinoids leads to receptor
downregulation and thereby less
inhibition of neurotransmitter release.




