Unravelling sex differences in the phenotype of pulmonary hypertension to enhance insights into therapeutic approaches
Peng-Cheng Wang1, Mingyu Zhu1, Celine Shi1, Jerusha Mather1, Kristen Bubb2, Brad Broughton1, and Barbara K. Kemp-Harper1. Department of Pharmacology1, Department of Physiology2, Monash University, Melbourne, VIC, Australia. 
Introduction. Pulmonary arterial hypertension (PAH) is an incurable, fatal disease characterised by elevated mean pulmonary arterial pressure, remodelling of the pulmonary vasculature and right ventricular hypertrophy that ultimately leads to right heart failure and death. The prevalence of PAH is higher in females, yet the disease is more severe in males, hence they generally have a poorer long-term prognosis. As such, preclinical models of PAH are needed which replicate these sex differences and facilitate the screening of novel therapeutics in males and females. 
Aims. To compare the time course of development of PAH and associated inflammatory processes in male and female mice using the gold-standard sugen/hypoxic (SuHx) model.
Methods. Male and female C57BL/6 mice (9-15 weeks old) were subjected to either normoxic (NmOx: 21% O2) or SuHx conditions (10% O2, plus vascular endothelial growth factor inhibitor SU5416, 20mg/kg, s.c.) for 14, 21, 35 and 42 days. Endpoint measurements included: right ventricular systolic pressure (RVSP), RV to left ventricle plus septum ratio (RV/LV+S), lung vessel wall thickness (Masson’s trichrome), pulmonary macrophage analysis (CD68+ immunofluorescence) and pro-inflammatory gene expression (RT-qPCR).
Results. The PAH phenotype, as ascertained by significant increases in both RVSP (~11 mmHg) and RV hypertrophy (RVH, ~50%), was established by day 21 in male and day 14 in female mice (p<0.05, n=6-8). PAH severity progressed in male SuHx mice, with a secondary increase (~30%) in RVSP and RVH and ~67% increase in pulmonary vessel wall thickness at day 42. By contrast, PAH and pulmonary vascular remodelling remained stable from day 14 onwards in female mice. Inflammation was evident in male SuHx mice at day 35 with an increase (1.8-fold) in lung macrophage infiltration and IL-6 (6-fold) and TNFα (3-fold) expression observed. In female SuHx mice, lung macrophage number and TNFα expression was unchanged, yet a modest increase in IL-6 (2-fold) was observed at day 42.
Discussion. The murine SuHx model of PAH emulates sex differences in PAH patients, with PAH established earlier in female mice and progressing in severity in male mice. A prominent inflammatory component in male mice may underly these differences, such that anti-inflammatory therapeutics may have greater efficacy in males with PAH. 
