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Figure S1. Representative conduit PA histology and semi-quantitative analysis in the 
placebo- and 17β-estradiol-treated control and SuHx groups. (A-D) Sirius red staining 
for collagen (red), (E-H) Alcian blue staining for proteoglycans (red), and (I-L) 
immunohistochemistry for smoothelin (brown);  (M) collagen area fraction, and (N) 
content; (O) proteoglycan area fraction, and (P) content; (Q) smoothelin area fraction, 
and (R) content. *, P<0.05 vs. Control; #, P<0.05 vs. Placebo. Scale bar = 50 µm. 

  



 

Figure S2. 17β-estradiol attenuates the decrease of transition strain in conduit PAs in 
PAH (A) in the absence of SMC tone and (B) with SMC activation at 50 mM KCl. *, 
P<0.05 vs. Control; #, P<0.05 vs. Placebo. 

  



 

Figure S3. Frequency-dependence of relationship between conduit PA collagen content 
and conduit PA damping capacity. Correlation of collagen content and damping capacity 
(A) 0.1 Hz and (B) 10 Hz. 

  



 

Figure S4. Negative correlation of conduit PA medial wall thickness and damping 
capacity at 10 Hz.  

  



 

Figure S5. A simplified diagram summarizing the mechanical interactions between the 
right ventricle (RV), conduit PAs and pulmonary microvasculature in PAH and how 17β-
estradiol modifies these interactions. In PAH, increase of RV steady afterload due to 
distal PA occlusion and increase of RV pulsatile afterload due to conduit PA stiffening 
lead to ventricular-vascular decoupling, RV dysfunction, and loss of cardiac reserve. In 
addition, loss of compliance and viscoelasticity of conduit PAs increases pulsatile 
stress, which promotes distal PA occlusion and contributes to PAH progression. The 
potential effects of 17β-estradiol on the RV, conduit PAs and pulmonary 
microvasculature in PAH are summarized as: 1. 17β-estradiol protects RV function and 
cardiac reserve 1,9; 2. 17β-estradiol attenuates conduit PA stiffening and viscoelasticity 
deterioration, which is the focus of this study; and 3. the effects of 17β-estradiol on 
distal PAs remain controversial -- while some studies indicate 17β-estradiol protects the 
pulmonary vasculature 10,11, other studies suggest that 17β-estradiol promotes occlusive 
lesions in distal PAs 12–14. 
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