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Introduction
The neurobiological changes that occur in the brain during and after
stressful/traumatic events that could lead to post-traumatic stress disorder (PTSD)
symptomatology are still being studied. Given the current interest in the use of
cannabis system analogs as treatments for PTSD, our study aimed to understand
how the endogenous brain ligands of the cannabinoid system affect neurobiological
mechanisms known to be disrupted in PTSD, such as cognitive deficits, altered
startle, and hypervigilance/arousal.

The cannabinoid system consists of CB1 and CB2 receptors whose endogenous
ligands include endocannabinoids 2-AG and AEA. Each of these endocannabinoids
have their own synthesis and breakdown mechanisms allowing for direct
pharmacological modulation of each ligand. Understanding how endocannabinoids
regulate distinct behaviors will aid in determining why modulation at the receptor
levels could reduce PTSD symptomatology.
Our goal in this study is to elucidate how 2-AG modulates sensorimotor gating and
anxiety-like behavior by inhibiting the 2-AG breakdown mechanism MAGL thus
increasing circulating 2-AG available to bind at the CB1 receptor.

Results: Effects of JZL184 on Sensorimotor Gating
Males:

Effects of JZL184 on Prepulse Inhibition and Startle in Males *p<0.05 compared to VEH/VEH. **p=0.001 compared to VEH/VEH. ***p<0.001 compared to VEH/VEH. #p<0.05 compared to VEH/AMPH. +p<0.09 compared to VEH/AMPH

Results: Effects of JZL184 on Sensorimotor Gating

Results: Effects of JZL184 on Anxiety-like Behavior

Females:

Methods
Subjects: Male and Female Sprague-Dawley rats (Envigo, 200-350 grams). Pair
housed with lights on 7am-7pm. Experiments conducted between 9am and 4pm.
Startle & PPI: Startle boxes consist of nonrestrictive Plexiglas cylinders resting on
a platform inside of a ventilated chamber. Acoustic startle reflex (ASR) can be
characterized by rapid contraction of facial and skeletal muscles, closing of the
eyes, stiffening on the neck and body, and other physical changes. Startle
chambers have sensors which can detect the magnitudes (and latencies) of a
rodent’s movement. The magnitude of a whole-body movement can be measured
by the sensors (piezoelectric transducers) in the startle chamber that convert the
movement into voltage which represents the size of the ASR. These signals were
digitized and stored by a microcomputer. A high-frequency loudspeaker produced
both a continuous background noise of 70 dB and various acoustic stimuli. The test
session consisted of presentations (in counter balanced order) of a 120 dB "pulse"
(the primary startling stimulus) either alone or immediately preceded by nonstartling "prepulses" of either 3, 9 or 15 dB above background noise. PPI was
calculated as a percent score: % PPI = 100 - {[(startle for prepulse+pulse
trial)/(startle for pulse alone trial)] x 100}

Effects of JZL184 on Prepulse Inhibition
and Startle in Females
*p<0.05 compared to VEH/VEH
***p<0.001 compared to VEH/VEH.

Results Summary
EPM: Elevated plus maze is a plus shaped (+) apparatus with two open and two
closed arms that exploits rodents' natural aversions to open and novel spaces.
Each animal spent 5 minutes in the maze with unrestricted access to explore all
arms. The animals are all placed in the maze facing the same closed arm.

Drugs: JZL184, an inhibitor of the endocannabinoid 2-AG breakdown mechanism
monoacylglycerol lipase (MAGL) was employed to determine how increased level of
circulating 2-AG affects startle and anxiety-like behavior.
Experiment 1: Testing the effects of JZL184 on Sensorimotor Gating
Each animal underwent three baseline tests in non-consecutive days with practice
injections before the start of test days. Rats (N=14; 7 Males; 7 Females) were
injected intraperitoneally (IP) with (0, 8, or 16mg/kg) JZL184 30 minutes before
being placed in the startle chambers AND injected subcutaneously (SC) with (0 or
1.75mg/kg) AMPH 5 minutes before being placed in the startle chambers. Each
animal received all doses of drugs in a counterbalanced order with a minimum of
five days in between to ensure drug clearance.
Experiment 2: Testing the effects of JZL184 on anxiety-like behavior
Rats (N=45; 22 Males [11 control; 11 JZL184]; 23 Female [11 control; 12 JZL184])
were injected intraperitoneally (IP) with (0 or 16mg/kg) JZL184 30 minutes before
being placed in the elevated plus maze.

Effects of JZL184 on Sensorimotor Gating
• JZL184 alone in male rats:
• JZL184 did not have any effects when a deficit in PPI or startle is not present,
nor did it create a deficit.
• This could be because JZL184 inhibits the breakdown of 2-AG, but since 2AG is made “on demand” when needed, the concentration of 2-AG present
under baseline (non-amphetamine) conditions is not sufficient to be
significantly amplified by the JZL184.
• Alternatively, 2-AG alone could not have effects on PPI or startle alone.
• JZL184 +Amphetamine in male rats:
• Amphetamine caused significant decreases in PPI and startle.
• JZL184 at the low and high dose significantly reversed/blocked the
amphetamine induced deficit in PPI at the 9%dB intensity.
• JZL184 exerts effects on PPI only when PPI is disrupted.
No effects of sex or drug treatment in females.
Effects of JZL184 on Anxiety-like Behavior
• JZL184 at the high dose (16 mg/kg) did not significantly increase open entries
or %open time.
• The females did exhibit less anxiety-like behaviors than males, as evidenced
by their exploring the open arms more than the males.
• The males significantly groomed more than the females, possibly suggesting a
heightened stress or arousal state.
• JZL184 significantly reduced males’ grooming time.

Effects of JZL184 on behaviors in the Elevated Plus Maze (EPM). * p<0.05 for males vs females. # p<0.05 for VEH vs JZL184

Conclusion
JZL184 alone does not create any changes in sensorimotor gating or anxiety-like behavior, but reverses amphetamine-induced effects (in PPI) and novelty-induced grooming in males
(in EPM).
When JZL184 is administered in the presence of a deficit or heightened stress/arousal states (e.g., with amphetamine in the PPI paradigm or exploring a new environment as in the
EPM) it has the ability to reduce the behavioral effects. It could be that in heightened states of stress more endocannabinoids (specifically 2-AG) are released; JZL184 would amplify
endogenous 2-AG effects by preventing 2-AG breakdown. In turn, JZL184 would hence lead to increased 2-AG binding at cannabinoid receptors. Ultimately, the increased
cannabinoid receptor stimulation by the amplified 2- AG signal would produce the behavioral effects seen here. This could also be comparable to why PTSD symptomatology is
reduced when cannabis is administered.
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