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Introduction
The prognosis of pulmonary arterial hypertension (PAH) is still poor. In the rat PAH model induced by monocrotaline injection (PAH-MCT), our previous myography study showed that the pulmonary arteries (PAs) are effectively relaxed by a novel Kv7.4 activator, URO-K10 (UK10).
Methods
Dual-wire myography for PA contractility measurement. Whole-cell patch clamp to record K+ currents. TMRM fluorescence measurement to record mitochondrial membrane potential (ΔΨm). Mitochondrial respiration was assessed using the Seahorse XFp Cell Mito Stress Test. 
Results
In vivo application of URO-K10 using osmotic mini-pump to the PAH rat (PAH-MCT/UK10) significantly improved the survival period as well as reducing the PA wall thickening. Electron microscopy and immunoblot studies indicated increased mitochondrial fission and impaired mitophagy in PAH-MCT, which were reversed in PAH-MCT/UK10. Interestingly, the expression of Kv7.4 was found in the mitochondria enriched fraction of PASMCs, and the direct application of UK10 partly depolarized the ΔΨm. The ΔΨm was more hyperpolarized in PAH-MCT than control, and was reversed in PAH-MCT/UK10. Oxidative phosphorylation analysis revealed decreased levels of maximal respiration, ATP production, and OCR:ECAR ratio in PAH-MCT PASMCs, which were restored in PAH-MCT/UK10. The immunoblot analysis of electron transport chain proteins revealed decreased complex V and UCP2 while increased complex I and II in PAH-MCT, consistent with the hyperpolarized ΔΨm, and these changes were restored in PAH-MCT/UK10. MitoSOX analysis showed increased mitochondrial ROS and recovery in PAH-MCT and PAH-MCT/UK10, respectively. Also, in the right ventricular cardiomyocytes from PAH rats, URO-K10 reversed aberrant mitochondrial dynamics and mitophagy markers.
Conclusions
We suggest that URO-K10 not only reduces the resistance of pulmonary circulation but also restores mitochondrial homeostasis and PA remodelling, offering a novel therapeutic strategy for the treatment of PAH. 
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