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CORRESPONDENCE

We read with great interest the Review by 
Latus et al. (Treatment of pulmonary arte-
rial hypertension in children. Nat. Rev. 
Cardiol. 12, 244–254; 2015),1 in which 
the authors thoroughly summarize the 
latest developments in drug therapy for 
patients with pulmonary arterial hyper-
tension (PAH). They mention some novel 
therapeutic targets in PAH; however, they 
do not discuss the angiotensin-converting 
enzyme (ACE) 2–angiotensin-(1-7)–Mas 
axis in their article.

The ACE2–angiotensin-(1-7)–Mas 
receptor axis is an important component 
of the renin–angiotensin system. ACE2 
is highly expressed in the lungs, and con-
verts angiotensin II into angiotensin-(1-7). 
Angiotensin-(1-7) mediates vasodilatation, 
antiproliferation, antiapoptosis, and anti-
fibrosis by stimulating the receptor Mas, 
which counterbalances the vasoconstric-
tive, proliferative, and fibrotic pathways 
(ACE–angiotensin II–type 1 angioten-
sin II receptor [AT1R] axis). Studies have 
indicated that an imbalance between the 
mechanisms of the ACE–angiotensin II–
AT1R and the ACE2–angiotensin-(1-7)–
Mas pathways involved in the pulmonary 
circulation might lead to the development 
of PAH.2–5

ACE inhibitors and AT1R blockers inhibit 
the ACE–angiotensin II–AT1R axis, but 
their primary effects are to reduce systemic 
blood pressure. Consequently, these drugs 
are unsuccessful in treating patients with 
PAH, who are already at high risk of devel-
oping hypotension owing to right ventricu-
lar overload. Some studies have shown that 
ACE2 or angiotensin-(1-7), in the form of 
a synthetic molecule, continuous injection 
of resorcinolnaphthalein, or gene transfer, 
can induce beneficial pulmonary outcomes 
in a monocrotaline-induced model of PAH, 
with no adverse effects on systemic blood 
pressure.6–9 Our studies have shown that 
serum ACE2 and angiotensin-(1-7) levels 
were decreased in patients with PAH due 
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to congenital heart disease, and mean 
pulmonary artery pressure is negatively 
correlated with serum levels of ACE2 and 
a ngiotensin-(1-7).10,11 Shenoy and col-
leagues have developed a system to gen-
erate human ACE2 and angiotensin-(1-7) 
within plant chloroplasts using transplas-
tomic technology, and observed substantial 
functional and structural cardiopulmonary 
improvements with oral delivery of ACE2 
and angiotensin-(1-7) in protocols for both 
prevention and reversal of PAH.12,13 In the 
reversal protocol, combination therapy with 
ACE2 and angiotensin-(1-7) was better than 
single therapy, particularly at the higher 
combined dose.12

On the basis of these findings, the ACE2–
angiotensin-(1-7)–Mas axis is a potential 
new target for treating PAH. Currently, a 
clinical trial to assess the mechanism, safety, 
and efficacy of ACE2 in the treatment of 
PAH is underway.14
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