Protection with IRAP gene deletion and inhibition varies between preclinical stroke models. 
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Introduction. The incidence of ischemic stroke is ~7.8 million people per year and is a major cause of death and the primary contributor of long-term disability in adults. The only approved drug, tissue plasminogen activator, has a narrow therapeutic window, leaving ~90% of patients without treatment. Insulin regulated aminopeptidase (IRAP) is a novel target for ischemic stroke treatment, with genetic deletion and pharmacological inhibition showing protection in the mouse middle cerebral artery occlusion (MCAo)1 and spontaneously hypertensive rat endothelin-12 models of stroke, respectively. However, these effects are yet to be tested in microvascular models of stroke or in females. 
Aims. To investigate the effect of IRAP gene deletion and IRAP inhibitor treatment in the microvascular photothrombotic (PT) stroke model in male and female mice.
Methods. Male and female IRAP WT (C57BL/6J) and KO mice (6–8-month-old) were randomised into sham and photothrombotic stroke groups (n=10/group). To determine pharmacological efficacy IRAP inhibition, a sub-set of stroked WT mice received either vehicle or the specific IRAP inhibitor, HFI419 (2mg/kg ip) (n=4-6/ group). Functional testing was performed pre- and post-surgery, and brains were harvested for ex vivo analysis at 3 days post-surgery.
Results. PT stroke induced an infarct that included increased numbers of apoptotic cells and reactive astrocytes, which resulted in functional deficits. IRAP gene deletion did not impact infarct size in males (WT:22.90 ±2.19 mm3, KO: 23.97 ± 2.90 mm3) or females (WT: 16.7 ±1.82 mm3, KO: 18.53 ± 2.48 mm3). Likewise, IRAP inhibition was not protective in males (vehicle: 15.8 ± 3.7 mm3 vs HFI-419: 10.9 ± 5.5mm3) or females (vehicle: 16.5 ± 1.7 mm3 vs HFI-419: 19.1 ± 6.8mm3). The absence or inhibition of IRAP did not impact functional outcomes, apoptosis or reactive astrocyte levels. 
Discussion. While IRAP gene deletion/ pharmacological inhibition were demonstrated to be neuroprotective in the MCAo and ET-1 models of ischemic stroke, this protection was not found in PT stroke. Unlike the MCAo and ET-1 models, the PT model of stroke lacks a penumbra and collateral blood flow, suggesting that the mechanism of IRAP inhibitor-mediated protection depends on partial restoration of cerebral blood supply to the peri-infarct region.
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