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Our team published an exciting paper in Pharmaceuticals 2024, 17, 440.
The article entitled “The Xanthine Derivative KMUP-1 Inhibits Hypoxia-
Induced TRPC1 Expression and Store-Operated Ca” Entry in Pulmonary Arterial
Smooth Muscle Cells.” The abstract is as follows. Exposure to hypoxia results
in the development of pulmonary arterial hypertension (PAH). An increase in
the intracellular Ca* concentration ([Ca”]i) in pulmonary artery smooth muscle
cells (PASMCs) is a major trigger for pulmonary vasoconstriction and
proliferation. This study investigated the mechanism by which KMUP-1, a
xanthine derivative with phosphodiesterase inhibitory activity, inhibits
hypoxia-induced canonical transient receptor potential channel 1 (TRPC1)
protein overexpression and regulates [Ca®]i through store-operated calcium
channels (SOCs). Ex vivo PASMCs were cultured from Sprague-Dawley rats in a
modular incubator chamber under 1% 0:/5% CO: for 24 h to elucidate TRPCI
overexpression and observe the Ca* release and entry. KMUP-1 (1 M) inhibited
hypoxia-induced TRPC family protein encoded for SOC overexpression,
particularly TRPC1. KMUP-1 inhibition of TRPCl1 protein was restored by the
protein kinase G (PKG) inhibitor KT5823 (1 u«M) and the protein kinase A (PKA)
inhibitor KT5720 (1 uM). KMUP-1 attenuated protein kinase C (PKC) activator
phorbol 12-myristate 13-acetate (PMA, 1 wM)-upregulated TRPCl. We suggest
that the effects of KMUP-1 on TRPC1 might involve activating the cyclic
guanosine monophosphate (cGMP)/PKG and cyclic adenosine monophosphate
(cAMP)/PKA pathways and inhibiting the PKC pathway. We also used Fura 2-
acetoxymethyl ester (Fura 2-AM, 5 uM) to measure the stored calcium release
from the sarcoplasmic reticulum (SR) and calcium entry through SOCs in hypoxic
PASMCs under treatment with thapsigargin (1 uM) and nifedipine (b uM). In
hypoxic conditions, store-operated calcium entry (SOCE) activity was enhanced
in PASMCs, and KMUP-1 diminished this activity. In conclusion, KMUP-1
inhibited the expression of TRPC1 protein and the activity of SOC-mediated
Ca” entry upon SR Ca” depletion in hypoxic PASMCs.
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[Concrete Results]

Reviewer Editor:

1. Frontiers in Cardiovascular and Smooth Muscle Pharmacology
2. Frontiers in Clinical and Translational Physiology
Associate Editor: The Kaohsiung Journal of Medical Sciences
[Research Team]

Team Members: Liang-Jun Wang ~ Yu-Chin Chang

Liang-Jun Wang: Postdoctoral fellowship

Yu-Chin Chang: Master research assistant

Research Team Introduction: So far, our research team has one postdoctoral
fellow, one master research assistant, two master students, and one Ph.D.
student. We routinely have a laboratory meeting each Friday afternoon. The
principal purpose is to let each member share their research in progress and

troubleshoot the experimental problem.
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