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MEETING ABSTRACT 

 
A1.32 
Cellular and subcellular localization of metabotropic glutamate 
(mGlu) receptor 4 in the rodent amygdala 
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Department of Pharmacology, Innsbruck Medical University, Austria 

Background Background: Group III metabotropic glutamate 
(mGlu) receptors, namely mGlu4, mGlu6, mGlu7 and mGlu8, are 
located presynaptically at the active zone where they regulate 
neurotransmitter release through G protein-coupling and second 
messenger pathways. In recent years, great interest was raised 
about these receptors as potential targets for new anxiolytic drugs. 
For example, the novel mGlu4 receptor positive allosteric modulator 
VU 0155041 was shown to reduce anxiety-like behavior in wild-type 
male mice. Recent studies on mice with gene-targeted deletion of 
mGlu4 have also suggested a functional role for this receptor in the 
acquisition and formation of fear memories. Since amygdala plays a 
pivotal role in fear learning, we have investigated the cellular and 
subcellular localization of mGlu4 receptors in this limbic region. 
Methods: Cellular distribution of the mGlu4 receptor was carried out 
using both conventional epifluorescence as well as confocal 
microscopy on mouse (C57BL/6) brain slices. Specficity of 
immunostaining was controlled in tissue of mGlu4 receptor null mice. 
Subcellular localization for the mGlu4 receptor was performed by 
means of the pre-embedding immunoelectron microscopy on both 
rat and mouse amygdala slices. To quantitavely investigate mGlu4 
receptor immunoreactivity we are taking advantage of stochastic 
optical reconstruction microscopy (STORM). This super-resolution 
technique utilizes sequential activation and time-resolved localiza-
tion of photoswitchable fluorophores to create high-resolution 
images. 
Results: Our preliminary immunohistochemical results in mouse 
brain slices showed an intense punctate immunoreactivity 
decorating mostly large aspiny dendrites surrounding the inter-
calated cell clusters (ITC) between the basolateral complex and the 
central nucleus. Additional pre-embedding immunoelectron micros-
copy confirmed the exclusive presynaptic location of mGlu4 
receptors, forming both symmetric and asymmetric synapses with 
dendritic shafts and spines. Of particular interest was the observa-
tion that terminals containing mGlu4 receptors made symmetric 
synapses, most likely inhibitory, on spine necks, suggesting an 
input-specific regulation. 
Discussion: The highly discrete distribution in the amygdala of 
mGlu4 receptors was similar to that observed for other group III 
mGlu receptors such as mGlu7 and mGlu8. In an earlier study, we 
have shown that these latter receptors have a complex anatomical 
segregation in different neuronal pathways of the fear circuit being 
present on multiple extrinsic and intrinsic inputs and having large 
mGlu1(a)-positive cells surrounding the intercalated cell masses 
(ITCs) as one of the primary cell targets. Although additional investi-
gation is needed, we hypothesize that mGlu4-labelled terminals 
might target a different cell class as compared to those containg 
others mGlu group III receptors. Our goal is also to characterize the 
origin of mGlu4-positive inputs and to investigate the co-existence 
with other group III mGlu receptors. 
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