Sexually dimorphic effects of chronic cerebral hypoperfusion in mice.
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Introduction. Vascular dementia (VaD) is a cerebrovascular disease resulting from compromised cerebral blood flow (CBF) leading to chronic cerebral hypoperfusion (CCH). Interestingly, VaD is more prevalent in men than in women, suggesting that sex may be an important determining factor for the onset and progression of this disease. However, the mechanism(s) accounting for this sex-dependent effect are unclear.
Aims. To determine the effect of biological sex on cognitive function and brain injury in a model of CCH.
Methods. Bilateral common carotid artery stenosis (BCAS) was used to induce CCH in 12-week-old male and female C57Bl6 mice (n=96). Cortical CBF was measured using laser speckle contrast imaging (before and after surgery and prior to euthanasia at 36 days. Cognitive function (spatial reference memory and executive function) was assessed for 6 consecutive days using the Barnes maze with days 1-3 being the acquisition phase (learning) and days 4-6 being the reversal phase (cognitive flexibility). Neuron and microglia cell numbers were quantified in the pre-frontal cortex using immunofluorescence. Expression of sex hormone receptors in the brain was measured using qPCR. 
Results. CBF was similarly reduced by ~35% in males and females (P<0.05 vs sham, n=11-12) immediately after BCAS, and recovered by ~17% in in both sexes over 36 days. Escape latency (measure of executive function) for males with CCH was slower than for male shams during the acquisition phase (day 2: 61.811.4s vs 26.42.6s; and day 3:42.99.9s vs 15.01.4s) (P<0.05, n=11-12) but not the reversal phase of Barnes maze testing. Primary latency (spatial reference memory) was preserved in male mice after BCAS. In contrast, no changes were observed in primary or escape latency in females with CCH in either phase of testing. The number of neurons (NeuN+ cells) in pre-frontal cortex was reduced by ~50% in males with CCH compared to sham (P<0.05, n=5-6) but did not differ between females with CCH and sham females. No differences in microglia cell size or number were observed between any groups (n=5-6). Gene expression of sex hormone (estrogen, progesterone, testosterone) receptors was not altered by CCH in either sex. 
Discussion. These findings suggest that female mice are less sensitive than males to some of the deleterious effects of CCH. Further studies are required to identify the precise mechanisms underlying this protection.
