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Endocannabinoid signaling is one of the most abundant neuromodulatory mechanisms in 
the brain. In hippocampal astrocytes, activation of cannabinoid-1 receptors (CB1Rs) increase 
intracellular Ca2+ concentration ([Ca2+]i), and stimulates glutamate release, which activates 
NMDA receptors in pyramidal neurons. Although CB1Rs are strongly expressed by astrocytes 
in the spinal dorsal horn (SDH), the role of glial CB1Rs activation in the spinal nociceptive 
information processing is far from being understood. The release of gliotransmitters triggered 
by the cannabinoid-induced elevation of [Ca2+]i is unexplored in glial cells of the SDH. As a 
first step of investigating this mechanism, we wanted to know whether CB1-agonists evoke 
Ca2+ transients in primary astrocyte cultures prepared from the spinal cord of rats, wildtype and 
CB1-KO mice. 

10 μM anandamide (AEA), 2-arachidonoylglycerol (2-AG), WIN55,212 (WIN) and 
arachidonyl-2-chloroethylamide (ACEA)-evoked changes in [Ca2+]i were monitored by using 
the ratiometric fluorescent dye Fura-2. To determine the ratio of responding cells, confocal 
measurements were performed on Fluo-8-loaded cultures, and series of x-y images were 
recorded in the presence of WIN and AEA. 

 

All the above drugs were capable of evoking Ca2+ transients on rat astrocytes with 94±25 
nM to 428±84 nM amplitudes. In cultures from wild-type mice 9±4% of the cells responded to 
WIN and 20±7% responded to AEA. In rat cultures the ratio of responding cells was 11±2% to 
WIN and 7±4% to AEA. Even in CB1-KO astrocytes some cells responded to these drugs 
(3±1% and 8±4%, respectively) with smaller amplitudes. 

 

On the basis of the [Ca2+]i measurements we can conclude that CB1R-mediated Ca2+ 
signaling is present on astrocytes isolated from superficial SDH. However the observed Ca2+ 
transients on CB1-KO cells raises the possibility of the presence another, non-CB1-mediated 
endocannabinoid pathway on these cells. 
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