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Pioglitazone decrease intrapulmonary shunt in biliary cirrhotic rats
with hepatopulmonary syndrome
Hepatopulmonary syndrome (HPS) is a severe complication
of liver cirrhosis which is characterized by deoxygenation in
cirrhotic patients. Three important components of HPS are: (1)
hypoxia with increased alveolar-arterial oxygen gradient
(AaPO2); (2) increased intrapulmonary shunts; and (3) chronic
liver disease.1 Schenk et al. reported that cirrhotic patients with
severe hypoxia (PaO2 <60 mmHg) would die within 6 months.1

Liver transplantation is the only well-established strategy to
improve 5-year survival and resolution of hypoxemia for cir-
rhotic patients with severe HPS.2 However, facing world-wide
organ shortage crisis, it is urgent to explore potential ther-
apeutic agents for hepatopulmonary syndrome (HPS).

TNFa neutralization has been reported to alleviate the
cirrhotic HPS through the inhibition of iNOS-NO pathway.3

Using common bile duct ligation (CBDL)-induced biliary
cirrhotic rats, researchers have built up a reliable animal model
mimicking the clinical presentation of HPS.

It has also been noted that endothelin-1 (ET-1) produced by
the injured liver activates pulmonary ETB receptors (ETBR),
resulting in nitric oxide (NO)-mediated vasodilation via
endothelial NO synthase (eNOS) up-regulation.4 In agreement
with this notion, ETBR knockout inhibited pulmonary eNOS
activation and improved HPS in CBDL rats.5

It had been documented that endothelin-1 (ET-1)-ETBR-
eNOS pathway can interact with TNFa cascades to trigger
pulmonary microvascular changes of experimental HPS in
biliary cirrhotic rats.6 In the pathogenesis of cirrhotic HPS, the
activated eNOS-NO cascades is mainly stimulated by ET-1-
ETBR signals.6 Recent animal studies show that anti-
angiogenesis therapies alleviate HPS. It had been reported
can the inhibition of NO-VEGF/VEGFR2 pathway by sor-
afenib and rosuvastatin reduced pulmonary shunts and
improved hypoxia in rats with biliary cirrhosis and HPS.7,8

Recent study suggested that chronic anti-TNFa agent, thali-
domide, treatment can improve the HPS in biliry cirrhotic rats.9

Both peroxisome proliferator-activated receptor g (PPARg)
is expressed on vascular endothelial cells to regulate neo-
angiogenesis.10 Collino et al. have demonstrated that piogli-
tazone, PPAR gamma agonist, significantly reduced hepatic
expression of TNF-a.11 Besides, pioglitazone improved hep-
atic ischemia/reperfusion injury in rats via TNF-a
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suppression.12 Pioglitazone can ameliorate eNOS activity in
diabetic mice.13

Noteworthy that pioglitazone decreased portosystemic
shunting via modulation of splanchnic inflammation and
neoangiogenesis in cirrhotic rats, which was related to
splanchnic eNOS and VEGF down-regulation.14

In this issue of the Journal of the Chinese Medical Associa-
tion, Cheng et al. comprehensively evaluated the mortality rate,
hemodynamic parameters, concentrations of plasma glucose
and liver biochemistry parameters, and arterial blood gas of a
21-day regimen of pioglitazone (10 mg/kg/day, oral gavage)
treatment on CBDL-cirrhotic rats.15 The study revealed that
pioglitazone treatment neither induced obvious hypoglycemic
event nor altered hemodynamics in cirrhotic rats.15 The survival
rates were similar in HPS rats with or without pioglitazone
administration. Pioglitazone did not influence the hemodynamic
parameters, glucose and liver biochemistry levels, oxygen sat-
uration and alveolar arterial gradient, but significantly down-
regulated pulmonary VEGF protein expression, eNOS activa-
tion, and decreased intrapulmonary shunts. This study is char-
acterized by the use of a well-established animal model of
intrapulmonary vasodilatation and angiogenesis in BDL-
cirrhotic rats with HPS. Authors concluded that a multi-
factorial mechanism of HPS that could not be successfully
overcome merely by pioglitazone-induced anti-angiogenesis
and shunting reduction. Taking into consideration the compli-
cated andmultifaceted pathogenesis of cirrhoticHPS,more than
one therapeutic strategy may be necessary to effectively
improve hepatic fibrosis, cirrhosis as well as HPS.
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