Post-stroke cognitive impairment and brain hemorrhage are augmented in hypertensive mice
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Introduction. Hypertension is a major cause of morbidity and mortality worldwide. While hypertension is known to be a major risk factor for both stroke and cognitive impairment, the impact of hypertension on stroke-induced cognitive impairment remains unclear.
Aims. To assess the effect of hypertension and/or stroke on brain injury, cognitive outcomes, and the brain transcriptomic profile. 
Methods. C57BL/6 mice (n=117; 3-5 mo.) received s.c. infusion of either saline or angiotensin II followed by sham surgery or photothrombotic stroke targeting the prefrontal cortex 7 days later. Cognitive function was assessed at either 7- or 21-days post-stroke with the spontaneous alternation test or the Barnes maze, respectively. Mice were humanely euthanised and brains collected following behavioural testing. For post-mortem analysis, we measured markers of brain injury and neuroinflammation. RNA sequencing was used to quantify transcriptomic changes in the brain. 
Results. Angiotensin II infusion increased systolic blood pressure and produced spontaneous hemorrhaging after stroke. In the spontaneous alternation test, the combination of hypertension and stroke reduced alternation rate compared to the normotensive mice that had sham surgery (55.5±3.1% vs. 67.5±2.4%; n=9-11, P<0.05). In the Barnes maze, hypertensive mice that received stroke surgery had an increased escape latency compared to other groups (day 3: hypertensive + stroke=166.6±6.0 s vs. hypertensive + sham=122.8±13.8 s vs. normotensive + stroke=139.9±10.1 s vs. normotensive + sham=101.9±16.7 s; n=12-13, P<0.05), consistent with impaired learning. Hypertension did not increase markers of blood-brain barrier injury or neuroinflammation. RNA sequencing revealed >1500 differentially expressed genes related to neuroinflammation in hypertensive + stroke vs. normotensive + stroke, which included genes associated with apoptosis, microRNAs, autophagy, anti-cognitive biomarkers and Wnt signaling. 	Comment by Chris Sobey: Echnicallywe don’t “treat” with angiotensin II.  It is not a “treatment” - that term should be reserved for an intervention in a disease state, rather than something to induce a disease.	Comment by Michael De Silva: Add in the SAT data.
Discussion. These findings indicate that the combination of hypertension and stroke resulted in greater learning impairment and brain injury.
