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We read with great interest the report by Chen et al. on a
novel rat model of experimental pulmonary hypertension
(expPH) based on a single injection of SU5416 (Sugen-
only) in adult rats [1]. While VEGF-R inhibition has already
been shown to induce mild hypertension and emphysema-
tous lung changes in neonatal rats some two decades ago
[2], the novelty of Chen’s findings is that even in older rats,
a single dose of SU5416 can induce significant pulmonary
vascular remodeling, pulmonary hypertension and signs of
right ventricular (RV) failure. While these findings were
milder than those in the well-known expPH model based on
a combination of SU5416 with hypoxia (SuHx model),
Chen et al. argue that their model of expPH may provide
new insights in studying the subclinical phase of pulmonary
arterial hypertension.
Because PAH patients are not exposed to hypoxia, Chen
et al. conclude that the Sugen-only model is a more
appropriate model for resembling PAH than the SuHx
model. Here, we would like to argue that this conclusion
may be premature. First, the description given by Chen
et al. of lung histology in the Sugen-only model is not very
detailed. Importantly, the degree of emphysematous chan-
ges is not described, and there is no mention of occlusive
intimal changes, findings that are very important in human
PAH. Second, the described degree of RV failure in this
model seems out of proportion to the degree of pulmonary
vascular remodeling. Cardiac output in Sugen-only rats was
reduced to almost the same degree as in SuHx rats, which is
not expected for such a mild degree of pressure overload.

We think that it is premature to state the translational
superiority of this model for PAH.

We previously showed that SuHx rats initially recover
from severe pulmonary hypertension once they are re-
exposed to room air. After cessation of hypoxia, reversible
hypoxic vasoconstriction is abolished and blood viscosity
normalizes due to a decreasing hematocrit. Subsequently,
over the course of several weeks, the degree of pressure
overload rises as pulmonary vascular remodeling progresses
even without exposure to hypoxia [3]. Ultimately, this leads
to plexiform-like lesions in the lung, a pathognomonic
finding in the human PAH lung [4]. Therefore, in Chen’s
study, the Sugen-only model is compared to the SuHx-
model at its ‘weakest moment’. It is unfortunate that the
article by Chen et al. does not include a histological com-
parison of both models several weeks after hypoxic expo-
sure in SuHx rats. In this way, the degree of emphysema
could have been compared, as it is still controversial whe-
ther emphysema is important in SuHx rats [5, 6].

When choosing an animal model to mimic pulmonary
hypertension, the decision should be guided by the most
pertinent research question at hand: when does the model
match the patient [7]? When searching for new treatments
for classical severe PAH, it is probably still preferable to use
the SuHx rat model. When studying PH in the context of
emphysema and perhaps milder forms of PH, the Sugen-
only model may be of additive value. There is still quite
some characterization to be done, however, before the use
of this model can truly be advocated.
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