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Abstract. It is generally considered that there is an increase
in ghycolysis in the hypertrophied right ventricle (RV) during
pulmonary hypertension (PH), which leads to a decrease in
glocose oxidation through the tricarboxylic acid (TCA) cyde.
Although recent studies have demonstrated that fatty acid
(FA) and glucose accumulated in the RV of patients with
PH, the details of this remain to be elucidated. The purpose
of the current study was to assess the metabolic remodeling
in the RV of rats with PH using a metabolic analysis. Male
rats were treated with the vascular endothelial growth factor
receptor blocker SU5416 followed by 3 weeks of hypoxic
conditions and 5 weeks of normoxic conditions (Su/Hx rats).
Hemodynamic measurements were conducted, and the RV
was harvested for the measurement of metabolites. A metabo-
lomics analysis revealed a decreasing trend in the levels of
alanine, arginmosuccinic acid and downstream TCA cycle
intermediates, including fumaric and malic acid and an
increasing trend in branched-chain ammo acids (BCA As) in
Suw/Hx rats compared with the controls; however, no trends
in glycolysis were indicated The FA metabolomics analysis
also revealed a decreasing trend in the levds of long-chain
acylcamitines, which transport FA from the cytosol to the
mitochondria and are essential for beta-oxidation. The current
study demonstrated that the TCA cycle was less activated
becanse of a decreasing trend in the expression of fumaric
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acid and malic acid, which might be attributable to the expres-
sion of adenylosuccinic acid and argininosuccinic acid. These
results suggest that dysregulated BCAA metabolism and a
decrease in FA oxidation might contribute to the reduction of
the TCA cyde reactions.

Imtroduction

Various factors, such as the genetic background and biolog-
ical environment, are suggested to induce vasoconstriction
of the pulmonary arteries and cell proliferation in pulmo-
nary vasculature in many forms of pulmonary hypertension
(PH) (1-3). This leads to stenosis and obstruction of the
vascular lumen, resulting in an increase in the pulmonary
arterial (PA) pressure (4). In accordance with the increase in
pressure, the right heart function decreases, leading to right
heart failure, which eventually becomes a prognostic factor
in these patients (5,6).

Metabolic remodeling has been described not only in
pulmonary artery vascular cells but also in the right ventricle
cardiomyocytes of pulmonary arterial hypertension (PAH) (7).
The metabolic alterations include mitochondrial mactivation,
which leads to the suppression of ghicose oxidation through the
tricarboxylic acid (TCA) cyde and upregulation of normaoxic
glycolysis (8.9).

Fatty acid (FA) oxidation is suggested to be the major
source of energy production, especially in the left ventride.
Indeed, it is responsible for 60-90% of ATP synthesis (10).
Although the details of FA metabolism in the hypertrophied
RV in PH remain unclear, our recent studies using positron
emission tomography (PET) and '*1-p-methyl iodophenyl
pentadecanoic acid (BMIPP) uptake imaging have revealed
the accumulation of not only ghicose but also FA in the RV of
patients with chronic thromboembolic pulmonary hyperten-
sion (CTEPH) (11,12). However, these stndies only showed the
accumulation of FA in the cytoplasm, and whether or not FA
oxidation actnally occurs through the TCA cycle m mitochon-
dria has remained unclear.

FA oxidation in the hyperttophied RV in PH is still
controversial. An increase in FA oxidation in the RV was
shown in the PA banding model (13). However, a reduction
in FA oxidation was noted in both the adaptive and maladap-
tive RV in the monocrotaline rat model and the PA banding
maodel (14-16). In addition, impaired FA transport into the
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