Effect of simulated systolic pressure on apoptosis-related genes expression in rat VSMCs
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Introduction. Mechanical stimuli to the vessel wall are classified as extension, shear stress, and pressure, with pressure in particular affecting vascular smooth muscle cells (VSMCs) directly. Vascular remodelling occurs when the balance between proliferation and apoptosis of VSMCs is disrupted. Factors that regulate apoptosis include B-cell lymphoma 2 (Bcl-2) and Bcl-xL, which are apoptosis inhibitory factors, and Bcl-2-related X protein (Bax), which is an apoptosis-promoting factor, and apoptosis is ultimately executed by activating caspase-3. Interleukin-1β (IL-1β) is also a bioactive substance involved in the function of blood vessels and influences apoptosis in various cells.
Aims. We aimed to compare the effects of pulsatile atmospheric pressure simulating systolic hypertension and IL-1β stimulation on the expression of apoptosis-related protein expression and apoptosis in rat cultured VSMCs.
Methods. VSMCs derived from the thoracic aortae of 6–7-week-old male Wistar Rats were utilized. The cells were cultured for 24 or 48 hours with IL-1β (3 ng/ml) stimulation or pulsatile atmospheric pressure of 80–160 mmHg (4 waves per minute). Protein and mRNA expression were evaluated using western blot analysis and RT-qPCR, respectively. Cell proliferation was assessed with the Cell Counting Kit-8 assay.

Results. IL-1β stimulation did not affect the Bax protein expression. However, it significantly increased Bcl-xL protein expression while significantly decreasing Bcl-2 protein expression. Pulsatile pressure simulating systolic hypertension had no effect on the expression of Bax, Bcl-xL, or Bcl-2 in the presence or absence of IL-1β. On the other hand, the pressure promoted cell proliferation regardless of the presence or absence of IL-1β.
Discussion. Pressure stress simulating systolic hypertension did not significantly affect the expression of apoptosis-related proteins in VSMCs, whereas IL-1β stimulation was found to differentially influence the expression of Bcl-xL and Bcl-2, both associated with anti-apoptotic activity.
