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Project summary : approx 10 lines 
 
Acute ischemic stroke (AIS) occurs in 140,000 persons in France each year and is a major public 
health issue. Microglial phagocytosis is emerging as a therapeutic target in AIS. The core 
objective of our project is to provide the proof-of-concept (POC) that microglial phagocytosis 
is a druggable target which modulation improves AIS outcome. Our hypothesis is that 
enhancing phagocytosis will result in better brain cleaning, dampened inflammation and thus 
prevent secondary brain damage and improve stroke outcome. We aim to test this hypothesis 
in an in vitro model of ischemic stroke. We have recently set up an in vitro assay of microglial 
phagocytosis of apoptotic neurons based on former collaborative works.1, 2 We have shown 
with confocal microscopy that microglial phagocytosis of apoptotic neurons increased in the 
first 24 hours in normoxic conditions and that this pattern was altered in ischemia-like 
conditions, with a decrease of microglial phagocytosis in time. The first aim of the internship 



 

 

is to investigate the effects of phagocytosis modulators (inhibitors and agonists) in that model 
to test whether microglial phagocytosis is a druggable target. The second aim of the internship 
is to assess the effects of iron oxide nanoparticles (USPIO) on microglial phagocytosis of 
apoptotic neurons in that model. Specifically, we aim to evaluate: 1/ if microglial 
internalization of USPIO follow the same trend as microglial phagocytosis of apoptotic neurons 
in normoxic and ischemia-like conditions; 2/ if USPIO internalization is impacted by 
phagocytosis modulators (inhibitors and agonists) in these conditions; and 3/ if USPIO 
modulates the inflammatory response of microglia in terms of mortality, morphophenotype 
and cytokine secretions. The perspective of the internship is to test the best drug candidates 
in an in vivo murine model of AIS using UPSIO-enhanced MRI as an in vivo imaging biomarker 
of microglial phagocytosis. 
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