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Arterial smooth muscle (ASM) Na+/Ca2+ exchanger type 1 (NCX1) and TRPC/Orai-containing 
receptor/store-operated cation channels (ROC/SOC), play key roles in vasoregulation and the 
modulation of blood pressure (BP). Silencer RNA knockdown of NCX1 markedly down-regulates 
TRPC6 in rat mesenteric ASM. Knockdown of Orai1 down-regulates expression of NCX1 and 
plasma membrane (PM) Ca2+ pump isoform 1 and significantly attenuates Ca2+ influx via SOCs, 
and Ca2+ extrusion, from human aortic myocytes. Immunocytochemical observations reveal that 

TRPC6, Orai1 and NCX1 are clustered with 2 Na+ pumps in PM microdomains adjacent to the 
underlying junctional sarcoplasmic reticulum. This arrangement enables these transport proteins to 
function as integrated units to help regulate local Na+ metabolism, Ca2+ signaling and arterial tone. 
They thus influence vascular resistance and BP. Indeed, dysregulation of NCX1 and TRPC6 have 
been implicated in the pathogenesis of high BP. NCX1 expression is up-regulated 6-15-fold in de-
endothelialized mesenteric arteries from: i) ouabain-induced hypertensive (OH) rats; ii) Milan 
hypertensive strain rats; and iii) Dahl salt-sensitive (S/S) hypertensive rats. Ca2+ entry via NCX1, 
evoked by the removal of extracellular Na+, induces a significantly larger rise in cytosolic Ca2+ in 
freshly isolated ASM cells from the hypertensive rats than from controls. TRPC6 up-regulation (by 
3-6-fold) in mesenteric arteries from the hypertensive rats correlates with greatly increased OAG 
(1-oleoyl-2-acetyl-sn-glycerol)-induced ROC-mediated Ba2+ entry in freshly isolated ASM cells from 
the rats. The OH, Milan and Dahl S/S rats are all high plasma ouabain/endogenous ouabain (EO) 
models. Importantly, prolonged (72-96 hr) treatment of primary cultured rat ASM cells with 100 nM 
ouabain also markedly up-regulates NCX1 and TRPC6 expression and function. We suggest that 
EO-dependent enhancement of expression of these transporters, and augmented Ca2+ signaling, 
contribute to the enhanced vasoconstriction and elevated BP in these animal models of essential 
hypertension. 
 
 


