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Background

Marijuana is being legalised in many states
Medical marijuana

How does marijuana affect the body?

What are the health impacts of recreational use?
Should this be a cause of concern?



Historical use of marijuana

a 6,000 YEAR HISTORY .uf

CANNABIS




Cannabinoids in the marijuana plant
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Endocannabinoids

ENDOCANNABINOIDS
cannabls-like cannakbinolds marufactured (aternally by 1he body
Anandamide 0

Il

o o ' SN . A0
2-Arachidonoylglycerol (2-AG)
H,C —OH

o)

1 [
—_— — C—O—C[H

PHYTOCANNABINOIDS

cannabinoids found in cannabis plant and agricultural hemp

Cannabidiol (CBD)
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How does it work
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Endocannabinoid system CB1R distribution
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cerebral cortex
decision making, cognition,
emolfinal behavior

~ caudate nucleus
learning & memory system

putamen
regulate movements & influence
various types of learning

globus pallidus

regulate voluntary movements

amygdala
responsible for anxiety & stress,
emotion & fear, pain

hypothalamus
body temperature, feeding,
neurcendocrine function

hippocampus
memory & learning

substantia nigra
important role in reward,
addiction, & movement

cerebellum

motor control & coordination




Endocannabinoid system
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. Synthetic Cannabinoids
Therapy

Presynaptic Neuron

Postsynaptic Neuron

Endogenous and Exogenous
Cannabinoids Reduce Neuronal Signaling




Endocannabinoid system
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Hippocampus
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Hippocampus

Astrocyte

LTD Working Memory
Impairment

A CA3-CA1SYNAPSE B EXTRINSIC STIMULATION
OF CA1 PYRAMIDAL CELL
' AMPAR
CA3

' NMDAR neuron
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C GENERATION OF LONG TERM POTENTIATION

In basal state (prior to tetanus)  Tetanizing stimulation cpens Long-lasting structural

there are AMPARS that are coincidence gate on NMDAR, changes (enlarged spine

not tethered in the' PSD and leading to calcium ion influx and head, more AMPARS in

thus not positioned for insertion of AMPARS in PSD PSD) result in persistent

glutamate binding. 2 strengthening of synapse.
Ca

PSD

BASAL STATE ‘ TETANIZING STIMULATION ‘ LTP INDUCED



Early and late LTP
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Approaches in experiment

e Does application of synthetic cannabinoids / THC reduce
LTP - as measured by in vivo fEPSP (field excitatory post-
synaptic potential)

e |Is this occurring because of the action on the CB1R on the
pyramidal cell or the glial cell?

e Measure fEPSP, create mutant mice and conduct
behavioural tests to answer this question




Experimental Procedures

Generation of mutant mice




Backcrossing




Electrophysiology Analysis
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Immunohistochemistry for
electron microscopy:



Adenovirus preparation and administration




Behavioural tests

Water Maze test




Hidden platform
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Other behavioural tests:




Delayed Nonmatching to Sample T-maze test
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Locomotor activity test




Elevated puzzle maze test




Motor balance test




Results Fig 1

Cannabinoids Induce
In Vivo LTD at CA3-
CA1 Synapses
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Cannabinoids
Elicit CA1 LTD
via Astroglial
CB1R but Not
Neuronal CB1R
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Cannabinoids
Induce NMDAR
Dependent LTD
at CA3-CA1
Synapses
Thus opposing
LTP at these
synapses
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Cannabinoids
Induce AMPAR
Endocytosis-
Dependent
Expression of
CA1LTD
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Cannabinoids
Induce AMPAR
Endocytosis-
Dependent
Expression of
CA1LTD
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Astroglial
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and AMPAR
Mediate
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NMDAR and
AMPAR
Mediate
Cannabinoid
Impairment of
SWM
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Exogenous cannabinoids
acting on the CB1R of the
astrocytes

Impact the LTP of CA1
cells by changing
glutamate levels that
change the surface
expression of AMPAR and
NMDAR

Astrocyte

Glutamatergic
Axon



Discussion

Common effects of cannabinoid intoxication in humans and animals, the impairment of SWM,
is due to activation of astroglial CB1R

Cannabinoid exposure in vivo activates astroglial CB1R to increase ambient glutamate, which
in turn activates NR2B-containing NMDAR to trigger AMPAR internalization at CA3-CA1
synapses.

In vivo exposure to exogenous cannabinoids induced full CB-LTD at excitatory CA3-CA1
synapses in both wild-type mice and mutant littermates lacking CB1R in either CA1
glutamatergic or GABAergic neurons



Questions



