
THE ENDOCANNABINOID SYSTEM IN PARKINSON'S DISEASE

3 AEA,  2 -AG AND 1-AG IN MICRODIALYSATE
In a separate experiment, microdialysis probes were surgically implanted in the NAcc of adult male
rats. Following one day of recovery, the probes were perfused with aCSF and samples were
continuously collected from one hour pre-dosing, until 4 hours post-administration of ABX-1431, JNJ
42165279 or vehicle. Levels of AEA, 2-AG and 1-AG in the collected microdialysate samples were
quantified by LC-MS/MS analysis.

2 TERMINAL LEVELS OF ENDOCANNABINOIDS
Adult male rats were treated with a monoacylglycerol lipase (MAGL) inhibitor: ABX-1431, a fatty acid
amide hydrolase (FAAH) inihibitor: JNJ 42165279 or vehicle. At 4 hours post-dose, terminal plasma
and brain tissue – striatum (STR) samples were collected. Plasma and brain tissue levels of AEA, 2-
AG and 1-AG were quantified by LC-MS/MS.

1 INTRODUCTION
The endocannabinoid system is an important modulator of a number of
physiological processes. Endocannabinoids and cannabinoid receptor
signaling have been linked to inhibition of excitatory transmission via
cannabinoid receptor 1 (CB1) and modulation of immune responses via
cannabinoid receptor 2 (CB2) and might therefore be promising targets in
neurodegeneration and neuroinflammation. Changes in this system have
been seen in several disease states including Parkinson’s disease. The
endocannabinoid (eCB) system and the monoaminergic system interact
specifically within the basal ganglia. Here, CB1 receptors co-localize with
dopamine D1/D2 receptors in dopamine projecting areas. Acute blockade of
CB1 receptor potentiates the activating role of dopamine D2 receptor agonists
on locomotor activity. While CB1 stimulation results in sensitization of the
motor effects of indirect dopaminergic agonists. Moreover, pre-clinical
research suggests that modulation of eCB signaling could improve motor
symptoms. The CB2 receptor has been reported to be upregulated in
neurodegenerative and neuroinflammatory diseases. An upregulation of CB2
receptors implicates activation of microglia, which can produce a variety of
cytokines.

Using microdialysis, it is possible to determine the effect of different
modulators of the eCB system on the monoaminergic system, the immune
system and also on the eCB system itself. Levels of the eCB’s: anandamide
(AEA), 2-arachidonoylglycerol (2-AG) are difficult to determine due to the
lipophilic properties of these fatty acids. We have optimized both the eCB
sampling technique to allow for microdialysis and the analytical method.
Optimization of the analytical method allows us to combine high sensitivity and
low LLOQ with good specificity (separation of 2-AG and its isomer 1-AG).
Using a dual probe approach it is even possible to simultaneously evaluate
inflammation by analysing these microdialysate samples for a variety of
cytokines.

4 CONCLUSION

The current results demonstrate modulation of the endocannabinoid system by inhibition of the important enzymes MAGL or FAAH. Terminal plasma and striatal brain tissue samples are usable to evaluate effects of MAGL inhibition, but not so much for changes in AEA levels following FAAH inhibition. Optimization of
microdialysis sampling techniques and simultaneous improvements in the LC-MS/MS analytical method have allowed us to monitor levels of endocannabinoids in the extracellular space of the nucleus accumbens over time. Both 1-AG and 2-AG are clearly elevated in microdialysate samples following administration of the MAGL
inhibitor. Strikingly, following the administration of the FAAH inhibitor, microdialysate samples demonstrate a clear increase in AEA levels, which was not seen in terminal plasma and striatum samples. Modulation of the endocannabinoid system has been implicated as a useful treatment for symptoms of Parkinson’ s disease.
These methods allow to better assess the effects of treatment on the endocannabinoid levels themselves and can thereby provide insight in the efficacy of treatment.
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Levels of 2-AG and 1-AG in NAcc microdialysate are elevated following administration of MAGL 
inhibitor

Levels of AEA in NAcc microdialysate are elevated 
following administration of FAAH inhibitor
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