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Hypertension and insulin resistance: Partners in crime
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nsulin activation of the phosphatidylinositol 3-kinase (PI3K )pathway stimulates glucose uptake in peripheral tissues and

NOsynthesis in the endothelium. Up to 50% of hypertensive have Insulin resistance (IR) particularly among individuals
with the metabolic syndrome and those with salt-sensitive (SS) hypertension. The mechanisms underlying this association
are poorly understood. We investigated these mechanisms in a model ofSS hypertension. Dahl SS rats were fed for 6 weeks a
normal (NS) or high salt (HS) diet, HS plus the angiotensin II type 1 receptor (AT1R) blocker candesartan, or HS plus the
antioxidant Tempol. Hypertensive HS rats manifested increased aortic AT1IR mRNA (210%) and protein (101%) expression ,
O2- production (104%), and impaired endothelium-dependent relaxation (EDR) to acetylcholine. ARB or Tempol normalized
0O2- and EDR despite minimal reduction in SBP. Hypertensive HS rats manifested metabolic IR (36% reduction in glucose
infusion rate), impaired insulin-mediated EDR and PI3K/eNOS phosphorylation, which were significantly improved by either
ARB or Tempol treatment. It has been shown that Ang IT and ROS activate the proinflammatory transcription factor NFXB.
In a separate group ofhypertensive HS rats, we found that Pyrrolidinedithiocarbamat(PTDC ) inhibited activation of NFkB ,
improved IR and prevented the upregulation of the proinflammatory cytokines MCP 1 and TNF without significant reduction
in SBP. These studies provide insight into the mechanisms that underlie the association between metabolic and hypertensive
cardiovascular diseases and support the notion that O2- overproduction linked to tissue angiotensin IT concomitantly interferes
with insulin signaling pathways and fosters pathways associated with inflammation .
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