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Effect of all-trans retinoic acids (ATRA) on 
the expression of α-smooth muscle actin 
(α-SMA) in the lung tissues of rats with 
pulmonary arterial hypertension (PAH)
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ABSTRACT. The effect of all-trans retinoic acid (ATRA) on the expression 
of α-smooth muscle actin (α-SMA) in rats with pulmonary arterial 
hypertension (PAH) was studied, and the mechanism of the effect of ATRA 
on PAH was proposed. Thirty male SD rats were randomly divided into 
normal control, monocrotaline (MCT) model, and ATRA [30 mg/(kg.day)]
intervention groups (N = 10 each). The mean pulmonary arterial pressure 
was recorded. Right ventricular hypertrophy index (RVHI) was calculated 
(weight of right ventricle: total weight of left ventricle and interventricular 
septum). The percentages of wall thickness of pulmonary arteriole (WT) 
to external diameter of artery (WT%) and vascular wall area (WA) to 
total vascular area (WA%) were determined. Real-time fluorescence-
based quantitative PCR and western blot analyses were employed to 
detect the α-SMA mRNA and protein expressions. The mean pulmonary 
arterial pressure, RVHI, WT%, and WA% were all obviously higher in the 
model group than in the control and intervention groups. The values of 
these indicators in the intervention group were also higher than those in 
the control group (P < 0.01). The mRNA and protein expression levels of 
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α-SMA were significantly higher in the lung tissue of model rats than those 
in the control and intervention groups. However, the intervention group 
showed no statistically significant differences in α-SMA mRNA and protein 
expression levels compared to the control (P < 0.05). ATRA inhibited the 
α-SMA mRNA and protein expressionin the lung tissues of rats with MCT-
induced PAH, and could be used to treat PAH.
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