Voltage-dependent potassium channels mediate cannabidiol-induced relaxation of human mesenteric arteries 
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Introduction. Cannabidiol (CBD), derived from the Cannabis sativa plant, is a non-psychoactive compound. In recent years, its therapeutic effects have been extensively investigated in various diseases, and its use in the treatment of epilepsy has been approved by the U.S. Food and Drug Administration (FDA). Its therapeutic potential in a wide range of other disorders remains an active area of research (O’Sullivan et al, 2023). 
Aims. The present study aims to evaluate the effects of CBD on vascular potassium (K⁺) channels, given the evidence in the literature suggesting its potential antihypertensive properties.
Methods. Human mesenteric artery (HMA) segments were obtained from patients undergoing colon or rectal cancer surgery and transported in Krebs–Henseleit solution. Arterial rings were mounted in 10 mL organ bath chambers, and relaxation responses to CBD (10⁻⁷–10⁻⁴ M) were assessed in Phe-precontracted tissues in the presence or absence of potassium (K⁺) channel inhibitors (Stanley et al, 2015). These included tetraethylammonium (TEA), 4-aminopyridine (4-AP; Kv channel blocker), glibenclamide (K_ATP channel inhibitor), and iberiotoxin (BK_Ca channel inhibitor).
Results. CBD produced a concentration-dependent relaxation in phenylephrine-precontracted human mesenteric arteries, reaching 42.75 ± 8.99% at 10⁻⁴ M in the control group. Pre-incubation with TEA significantly reduced the relaxation response to 21.44 ± 9.37% (p < 0.05 vs. control). Similarly, 4-AP attenuated CBD-induced relaxation to 28.52 ± 11.40% at 10⁻⁴ M (p < 0.05 vs. control), although this effect was less pronounced than that observed with TEA. In contrast, no statistically significant differences were observed in tissues treated with glibenclamide (35.56 ± 11.24%) or iberiotoxin (41.44 ± 11.69%) compared to the control group (p > 0.05).
Discussion. Cannabidiol induces significant vasorelaxation in human mesenteric arteries, primarily through activation of voltage-dependent potassium channels. The attenuation observed with non-selective and Kv channel blockers, but not with K_ATP or BK_Ca inhibitors, supports this mechanism. These findings suggest that potassium channel modulation may underlie the potential antihypertensive effects of CBD.
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