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Figure 100 Pathophysiology of cardiovascular disease in metabolic syndrome.
NO: nitric oxide, NFxB: nuclear factor kappa B, AP-1: activator protein-1, OxLDL: oxidized LDL, CRP: C-reactive protein,
TNFa: tumor necrosis factor «, IL-1: interleukin-1, PAI-1: plasminogen activator inhibitor-1, ICAM-1: intercellular adhesion

molecule, VCAM-1: vascular cell adhesion molecule

©2004 American Heart Association, Inc. All rights reserved. Prasad A, Quyyumi AA: Renin-angiotensin system and angiotensin
receptor blockers in the metabolic syndrome. Circulation, 2004, 110: 1507-1512.
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Figure 200 Mechanisms for the contribution of insulin resistance to atherosclerosis.

AGE: advanced glycation end product, VSMC: vascular smooth muscle cell, ET-1: endothelin-1, NO:
nitric oxide, Ang Il: angiotensin 11, IKKg: I-kappa B kinase 8, NF«B: nuclear factor kappa B, TNFa:
tumor necrosis factor «, IL-6: interleukin-6, VCAM-1: vascular cell adhesion molecule-1, ICAM-1:
intercellular adhesion molecule, PAI-1: plasminogen activator inhibitor-1, CAD: coronary artery

disease, CHF: congestive heart failure
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Figure 30 After 4 weeks of therapy, serum levels of IL-6 were reduced by 2500, 1500, and 400 in irbesartan, lipoic acid, and
irbesartan plus lipoic acid arms, respectively, compared with placebo. Serum PAI-1 levels were reduced by 1900 140, and 270 in
irbesartan, lipoic acid, and irbesartan plus lipoic acid arms, respectively, compared with placebo. Serum levels of isoprostane were
arms, respectively, compared with placebo. Serum levels of isoprostane were reduced by 1500 and 22[1 in irbesartan and irbesartan

plus lipoic acid arms, respectively, compared with placebo.
*P: <0.01, **P: < 0.001.

©2005 American Heart Association, Inc. All rights reserved. Sola S, Mir MQ, Cheema FA et al: Irbesartan and lipoic acid improve
endothelial function and reduce markers of inflammation in the metabolic syndrome: results of the Irbesartan and Lipoic Acid in
Endothelial Dysfunction (ISLAND) study. Circulation, 2005, 111: 343-348.
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Hyprertensive Management in M etaboloic Sydrome:
The Pathophisiology and Treatment

Yuichiro Yano and Kazuyuki Shimada

Division of Cardiovascular Medicine, Jichi Medical University School of Medicine, Tochigi, Japan

Key words: metabolic syndrome, hypertension, sympathetic neural activation, insulin resistance, renin-

angiotensin-aldosterone system

Metabolic syndrome is associated with increased risk of cardiovascular disease and type 2 diabetes. Hypertensionis
amost frequent component of metabolic syndrome, in which cardiovascular risk is more pronounced than the patients
without hypertension. Because the etilogies of hypertension in metabolic syndrome are heterogenous, we can not make
adecision asto what drug is preferably indicated for treatment. But some putative mechanisms, like sympathetic neural
activation, insulin resistance, renin-angiotensin-aldosterone system, and adipocytokine are suggested to be contributors.
Here, we summarize about the pathophysiology of hypertension in metabolic syndrome, and associated theraupetic im-

plications. (JJpn Coll Angiol, 2006, 46: 457-463)
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