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CTRP1 OVEREXPRESSION INDUCES HYPERTENSION THROUGH SMOOTH MUSCLE CONTRACTION 
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We previously reported that CTRP1 stimulates aldosterone production by upregulating the transcription of cytochrome P-450 11beta-hydroxylase 2 (Cyp11b2), which is a rate-limiting enzyme for aldosterone production. Because the previous study was performed in vitro, here, the physiological role of CTRP1 in blood pressure (BP) regulation was investigated in vivo.CTRP1 transgenic (TG) mice showed a hypertensive phenotype without changes to cardiac, vascular, and renal structures and hypertensive patients showed a significant increase in circulating CTRP1 levels. CTRP1 treatment significantly increased the contracting force in the aortic ring. In MOVAS cells, CTRP1 activated the Rho/Rho kinase (ROCK) pathway, thereby leading to increased myosin light chain (MLC) phosphorylation and intracellular Ca2+ levels. On the other hand, hypertension was rescued in CTRP1 TG mice by the administration of inhibitors of renin (ramipril), angiotensin-converting enzyme (nifedipine), angiotensin II receptor 1 (AT1R; losartan), and aldosterone receptor (spironolactone). CTRP1 did not bind to AT1R; instead, CTRP1 induced AT1R membrane localization. To identify factors that induce CTRP1 production, WT mice were treated with various stressors; mice treated with acute electric foot shock showed elevated circulating CTRP1 levels and increased BP. CTRP1 induces vasoconstriction by increasing intracellular Ca2+ levels and inducing AT1R trafficking to the plasma membrane. Acute psychological stress also increases circulating CTRP1 levels, indicating the potential role of CTRP1 as a novel stress-mediated vasoconstrictor. Thus, CTRP1 could be a novel therapeutic target for the development of anti-hypertensive drugs.

