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1. Host team : 
 

Research Unit (e.g. Department or Institute) : UMR_S 938, Centre de Recherche Saint-
Antoine 
Research Unit Director : Pr Bruno Fève 
Research Team Director : Pr Pierre Aucouturier 
Team name : Immune System, Neuroinflammation and Neurodegenerative Diseases 
 
Address : Hôpital Saint-Antoine, 184 rue du Fg Saint-Antoine, 75012 Paris 
 
Supervisor of the Research Intern for this project : Pr Carole Elbim 
Telephone : 06 60 80 85 98 
E-mail : carole.elbim@upmc.fr  
 

2. Internship project title:  
 

Plasticity of peripheral neutrophils in the acute phase of ischemic stroke: therapeutic 
implications 

 
3. Internship Description : 
 

Ischemic stroke (IS) is a worldwide leading cause of death, permanent disability and 
dementia. IS results from interruption of blood flow in a cerebral artery by cardiac or arterial 
embolism. Polymorphonuclear neutrophils (PMNs) are the most abundant leukocytes in the 
blood. PMNs are key components of early innate immunity and contribute to uncontrolled 
systemic inflammation if not tightly regulated. Emerging data suggest that PMNs play a key 
role in ischemic stroke and constitute a promising target in stroke therapy. However, human 
drug trials, aiming to prevent potentially harmful PMN adhesion and infiltration into the brain 
parenchyma subacutely after ischemic stroke, have failed to improve recovery in patients with 
acute ischemic stroke. A better understand of the functional state of circulating PMNs is 
therefore crucial for planning future clinical trials targeting acute ischemic inflammation. We 
recently demonstrated that PMNs from patients at the acute phase of stroke exhibit an 
hyperactivation state associated with an increased production of reactive oxygen species 
(ROS) that correlated with the severity of brain injury and the clinical severity.  

The overall objective of our study is to better understand the mechanisms driving these 
alterations with a particular focus on the newly recognized plasticity of PMNs.    We will 
analyzed in patients at different stages of the acute phase (day 0, day 2, and day 7) of cerebral 
ischemia as compared to aged-matched healthy controls: 
1) The modulation of the ratio between the harmful senescent and the immunosuppressive 
PMN subsets, in relation with intrinsic functions such as ROS production, NETosis, and PMN 
survival. 

2) The modulation of the subset of PMNs that have undergone reverse transendothelial 
migration (rTEM).    Of note, PMN rTEM might play a pathological role such as contributing 
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to turning a local acute inflammatory response into a systemic phenomenon. 
We also plan to investigate associations between modulations of PMN subsets and   the 
severity of brain injury (assessed by final IS volume on MRI or CT scan) as well as the 
clinical characteristics such as clinical severity (assessed by National Institute of Health 
Stroke Score: NIHSS) and clinical outcome (assessed by the modified Rankin scale: mRS 
at 3 months).  

This study is crucial for planning future clinical trials targeting post-ischemic 
inflammation. 
 
 
 
 
 
 


