Sex-dependent variations in cardiometabolic phenotype in a preclinical model of heart failure
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Introduction. Heart Failure with Preserved Ejection Fraction (HFpEF) is a growing health burden predominantly affecting females who often exhibit worse disease phenotypes compared to males. Despite this, sex-specific differences in pathophysiology, clinical presentation and treatment response are poorly understood, reflecting an unmet need to better understand these disparities and to subsequently develop effective treatments for females.
Aim. To evaluate sex-differences in cardiometabolic function using the ‘two-hit’ high-fat diet (HFD) plus N[w]-nitro-l-arginine-methyl-ester (L-NAME) mouse model, which recapitulates features of human HFpEF.
Methods. Male and female C57Bl6/N mice (n=5-6/group) were fed a HFD (60% of kJ from lipids) with L-NAME (0.5g/L) in the drinking water (HFD+L-NAME) or a chow diet with standard water (chow+water) for 15-weeks (endpoint was 26 weeks-of-age). Body weight (BW) was measured weekly. Body composition (echoMRI), exercise capacity (treadmill), blood pressure (BP; tail cuff) and cardiac function (echocardiography; Vevo3100) were assessed at endpoint. Picrosirius red staining was used to assess deposition of left ventricular (LV) fibrosis.
Results. Both male and female HFD+L-NAME mice exhibited an increase in BW and fat mass with a reduction in muscle mass, relative to chow+water controls. Exercise capacity was reduced in female (but not male) HFD+L-NAME mice compared to controls (P<0.0001). Diastolic BP was increased in male (but not female) HFD+L-NAME mice compared to chow-water (P<0.05) controls. LV ejection fraction was preserved in both male and female HFD+L-NAME mice compared to controls. LV diastolic dysfunction (elevated E/A ratio, A wave, e’/a’ ratio, a’ wave) and impaired global longitudinal strain (P<0.01) was evident in female (but not male) HFD+L-NAME mice. Female (but not male) HFD+L-NAME mice also displayed increased total (P<0.01) and interstitial LV fibrosis (P<0.05) compared to controls. 
Discussion. A clear cardiometabolic phenotype associated with the ‘two-hit’ HFpEF model is evident in both male and female mice, but differs between the two across multiple parameters. This highlights the need for further research into the sex-specific mechanisms of, and potential treatments for, cardiometabolic disorders such as HFpEF. 
