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Project title : Brain microvascular and metabolic changes induced by milrinone in a rat 
model of subarachnoid hemorrhage with spreading depolarizations. 
 
Project summary : 
Subarachnoid hemorrhage (SAH) related to rupture of an intracranial aneurysm has a high 
mortality rate, nearly half of the survivors retain irreversible neurological lesions. The 
outcome is the resultant of early lesions, and the occurrence of delayed cerebral infarction 
(DCI). The constitution of DCI involves the occurrence of cortical spreading depolarizations 
(SD) which are massive waves of potassium and glutamate that propagates across the surface 
of the brain thereby damaging neurons and glial cells. Following subarachnoid hemorrhage, 
the presence of hemoglobin on the cortical surface scavenges vasodilator molecules such as 
nitric oxide that induces vasoconstriction upon the occurrence of SD, while SD induces 
vasodilation to increase the local cerebral blood flow in the normal brain. 
When patients deteriorate due to an arterial vasospasm (i.e. vasoconstriction) the clinical 
intervention remains a matter of debate. Among several agents, Milrinone is a promising 
molecule as it produces an arterial dilation via the inhibition of the phosphodiesterase 3. 
However, its consequences on cerebral micro vascularization and metabolism remains 
unknown, especially when SD occurs. In this project we will analyze the consequences of 
Milrinone in a rat model of SAH during the occurrence of SD. 
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Carrillon R, Terrier A, Desmurs L, Perret-Liaudet A and Dailler F, Journal of clinical medicine 
2020 [IF=5.6] 
- Diagnostic accuracy of quantitative EEG to detect delayed cerebral ischemia after 
subarachnoid hemorrhage : A preliminary study. Balança B, Dailler F, Boulogne S, 
Ritzenthaler T, Gobert F, Rheims S, Andre-Obadia Clin Neurophysiol. 2018 [IF=3.614] 
- Recording, analysis and interpretation of spreading depolarizations in neurointensive care : 
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- Altered hypermetabolic response to cortical spreading depolarizations after traumatic brain 
injury in rats. Balança B, Meiller A, Bezin L, Dreier JP, Marinesco S, Lieutaud T. Journal of 
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