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mGluRpatho: Group III Metabotropic Glutamate Receptors 
(mGluRs): From New Molecules to Therapeutic 
Development for the Treatment of Parkinson’s Disease 
 
Parkinson’s disease (PD) is the second most common neurodegenerative disorder with a 
long course and a high prevalence (1 per 1,000 individuals in the EU) that increases with 
demographic ageing. PD is characterised by symptoms of tremor, rigidity and bradykinesia, 
and therefore affects many activities of daily life. People with PD also experience non-motor 
symptoms including mood, sleep and memory disorders. The progressive loss of dopamine-
producing nerve cells in a region of the brain called the substantia nigra is a primary cause of 
the hypokinetic symptoms of PD and leads to increased glutamatergic transmission in the 
basal ganglia. The prevailing treatment is a dopamine replacement therapy that leads over 
the years to severe side effects including dyskinesia prompting the need of the discovery of a 
new therapeutic approach. Our research strategy covers the design and synthesis of new 
ligands acting at the glutamate metabotropic (mGlu) receptors (Francine Acher, Paris) and 
the in vitro pharmacology assessment of the specificity of these compounds for the group III 
mGlu receptors (Jean-Philippe Pin, Montpellier). A relevant target and associated ligands 
activating mGlu4 and/or mGlu7 receptors were identified and characterized. These newly 
synthesized compounds were characterized at the molecular and pharmacological level and 
their putative antiparkinsonian and antidyskinetic activities were assessed in behaving 
rodents (Marianne Amalric, Marseille & Gilberto Fisone, Stockholm). Further experiments 
were conducted to examine their neuroprotective action in vitro and in vivo (Ferdinando 
Nicoletti). In vivo studies have revealed that some of these compounds have beneficial 
effects on both Parkinsonian symptoms and L-DOPA induced dyskinesias, when injected via 
an intraperitoneal injection. Neuroprotective studies have revealed that these ligands could 
prevent the dopamine neuronal degeneration before motor symptoms appear. We have 
therefore discovered a set of new molecules with possible clinical relevance. Our results 
support mGlu4 receptors as an interesting alternative pharmacological target for providing 
both symptom relief and neuroprotection in PD.  
 
This transnational research collaboration was funded by:  

• National Research Agency (ANR), France 
• Ministry of Health (MOH), Italy 
• Swedish Research Council (SRC), Sweden 

 
Publications: 

• Selvam, C et al. J.Med.Chem. 2010, 53, 2797-2813. 
• Acher F et al. Neuropharmacology 2011, 60:102-107. 
• Huang S et al. PNAS, 2011, vol. 108, no. 37, 15480-15485. 
• Goudet C The FASEB J. 2012, 26:1682-93. 
• Fazio, F et al. Mol Pharmacol 2012, 81:643–656. 
• Davis, MJ et al. Neuropharmacology 2012, 66:365-72. 
• Doumazane, E et al. PNAS 2013, 110(15):E1416-25. 
• Greco B et al. J Pharma. and Exp. Ther. JPET 2010, 332: 1064-1071. 
• Jones CK et al. J Pharmacol Exp Ther. 2011, 340: 404-421. 
• Lopez S et al. Neurobiol Dis. 2012, 6:69-77. 
• Valjent E et al. Neuropsychopharmacology 2011, 36: 2561-2570. 
• Lopez, S J. Parkinsons Dis. 2011, 1: 339-346. 
• Dell’Anno, MT et al. Neuropharmacology 2013, 66:179-86. 
• Flor, PJ and Acher, F Biochemical Pharm. 2012, 84:414-424. 
• Amalric, M et al. Neuropharmacology 2013, 66:53-64. 


