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Cannabis is a psychoactive substance widely used for both medicinal and recreational purposes. Cannabis-induced acute 
cognitive and motoric side effects are common and remain without effective treatment. A better understanding of 

the neurobiological mechanisms underlying cannabis-related effects is urgently needed to facilitate the discovery of novel 
therapeutics. We recently observed elevation in ammonia plasma concentrations during and after oral, smoke or vapor 
cannabis controlled administration (54mg) to 15 healthy cannabis users. Cannabis produced significant time (p<0.05) and 
treatment (p<0.001) effects, with differences in plasma ammonia between placebo and edible cannabis administration at 
30 (p<0.05) and 90min (p<0.05), between placebo and vaporized (p<0.05) and smoking routes (p<0.05) at 90min. Plasma 
ammonia concentration positively correlated with blood -9-tetrahydrocannabinol (THC) concentrations (p<0.05). Using a 
translational approach, we then examined the acute effect of THC on plasma, liver and brain ammonia concentrations and 
enzyme activity in different brain regions of mice at 1, 3, 5 and 30min after a single THC injection. We found significant 
reduction in striatal glutamine synthetase (GS) activity (p<0.05) and increase in striatal ammonia concentration (p<0.05) 5min 
post-injection. THC plasma concentration correlated positively with striatal ammonia (p<0.001) and negatively with striatal 
GS activity (p<0.05). At 30min, we found marked increase in striatal ammonia (p<0.001), associated with significant increase 
in plasma ammonia (p<0.05). For the first time, we demonstrate that plasma ammonia concentration increases after controlled 
cannabis administration and we provide evidence that this increase could be generated in the brain through suppression of 
striatal GS activity.
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