Simulated diastolic hypertension elevates cyclooxygenase-2 expression in rat vascular smooth muscle cells
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Introduction. Elevated diastolic blood pressure has been associated with increased cardiovascular risk in multiple reports, yet its specific role in the development of vascular pathology remains to be fully clarified. In vascular smooth muscle cells (VSMCs), stimulation with interleukin-1β (IL-1β) induces cyclooxygenase-2 (COX-2) expression via mitogen-activated protein kinase (MAPK) activation, leading to the production of vasodilatory prostanoids such as prostaglandin E₂ (PGE₂). Our previous study demonstrated that pulsatile pressure simulating systolic hypertension suppresses IL-1β-induced COX-2 expression in rat VSMCs.
Aims. This study aimed to investigate the effects of pulsatile pressure simulating diastolic hypertension on IL-1β-induced COX-2 expression and PGE₂ production in cultured VSMCs, in order to further clarify the pathophysiological mechanisms of diastolic hypertension.
Methods. VSMCs were isolated from the thoracic aorta of 6–7-week-old Wistar rats and cultured. Both primary and second-passage cells were used. Semi-confluent cells were stimulated with IL-1β (3 ng/mL) and exposed to pulsatile pressure (100–130 mmHg at 13 cycles/min) for a fixed duration. COX-2 protein and mRNA expression were assessed via Western blotting and RT-qPCR, respectively, and PGE₂ levels were quantified using ELISA.
Results. Twenty-four hours of pulsatile pressure significantly enhanced IL-1β-induced COX-2 mRNA and protein expression, as well as PGE₂ production. Additionally, pressure loading increased phosphorylation of extracellular signal-regulated kinase (ERK) and p38 MAPK 10 min post-IL-1β stimulation, without affecting c-Jun N-terminal kinase phosphorylation.
Discussion. Pulsatile pressure simulating diastolic hypertension augmented IL-1β-induced COX-2 expression and PGE₂ production. These findings suggest that pulsatile pressure may act as a mechanical amplifier of IL-1β signaling, selectively enhancing ERK and p38 MAPK phosphorylation in VSMCs. Future studies should focus on identifying the pressure-sensing mechanisms and delineating the associated signal transduction pathways.

