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Introduction: Ischemia is a multifactorial pathology characterized by different events evolving in the time: an acute injury 
characterized by a massive increase of extracellular glutamate is followed by neuroinflammation. Adenosine is a potent 
biological mediator whose concentration dramatically increases during brain ischemia at a level able to stimulate all (A1, A2A, 
A2B and A3) receptors. Among adenosine receptors, the A2B receptor subtype still remains the most enigmatic, because of the 
relatively low potency of adenosine for this receptor (EC50 value of 24μM) and the very few selective ligands that have been 
developed so far. A2B receptors although scarcely are widely distributed in the brain and their expression on neurons, glial 
and endothelial cells increases after brain ischemia-reperfusion to a greater extent than did the expression of the other three 
adenosine receptors. The recent introduction of new pharmacological tools led to study the role of A2B receptors in ischemia.  
Aim of our study was to investigate the effect of the adenosine A2B receptor agonist, BAY60-6583(BAY), in a rat model of 
transient (1h) focal cerebral ischemia. 

Methods: Male Wistar rats weighting 270–290g were used. Ischemia was induced by transient Middle Cerebral Artery occlusion 
(tMCAo) in the right hemisphere. Rats were randomly allocated in the following groups: (1) sham-operated rats: did not receive 
any treatment; (2) tMCAo+vehicle group: saline with DMSO (0.5%) administered (i.p.) twice/day for 7days, starting 4h after 
tMCAo; (3) tMCAo+BAY group: BAY administered (0.1mg/kg i.p.) twice/day for 7days, starting 4h after tMCAo. After 1, 5and 
7days from tMCAo we evaluated neurological deficit by the modified Neurological Severity Score (mNSS) test and the body 
weight loss. Seven days after tMCAo, rats were anesthetized and perfused transcardially. Brain slices were stained by cresyl 
violet (1%) to define the infarct area and volume, or by hematoxylin/eosin (H&E). 

Results: Chronic treatment with BAY, 1, 5and 7days after tMCAo, significantly reduced the neurological deficit (score at 7day: 
2.8±0.5, n=6versus 6.08±0.9, n=4in vehicle group; p<0.006) but did not reduce the ischemia-induced body weight loss 
in respect to vehicle rats. Seven days after ischemia, BAY reduced the volume of the ischemic cortical damage (10.90±1.80 
mm3, n=6versus 21±1.20 mm3, n=4in vehicle group; p<0.003) and tended to reduce the volume of ischemic damage in the 
striatum. Moreover, seven days after ischemia, BAY restablished the cytoarchitecture in cortex and striatum and reduced the 
number of heterochromatic nuclei in both areas (respectively p<0.005; p<0.02). Two days after ischemia BAY has reduced 
the number of granulocytes (stained by anti-HIS48antibody, specific for granulocytes) infiltrating the cortex (n=3versus n=3in 
vehicle group; p<0.0005).

Conclusions: Results demonstrated that chronic and systemic treatment with a low dose (0.1mg/kg i.p) of the A2B receptor 
agonist reduced ischemic brain damage and improved the neurological deficit 7days after brain ischemia.


