
Central Obesity and Central Obesity and 
HypertensionHypertension

Sang Hak Lee, Cardiology, 

Yonsei Cardiovascular Center, Yonsei

University College of Meidicine



Framingham Offspring Study. 

1987



75 and 65% of hypertension in men 

and women are attributable to obesity.

Adiposity stands out as a major 

controllable contributor to 

hypertension.



Waist circumference is more closely 

linked to cardiovascular disease risk 

factors than is BMI.

Zhu et al. Am J Clin Nutr 2002

A central distribution of body fat is 

associated with increased BP, 

independently of body mass index.

Siani et al. Am J Hypertens 2002



Kanai et al. Hypertension 1990



Factors Linking Factors Linking 
Obesity to Obesity to 

HypertensionHypertension



• Insulin resistance and endothelial 

dysfunction 

• Sympathetic nerve system (SNS) 

activation

• Adipocytokines

• Hemodynamic alterations



Insulin and blood pressure: Insulin and blood pressure: 
by by LandsbergLandsberg et alet al
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Landsberg. J Hypertens 2001

Diet



Oliver et al. J Biol Chem 1991



Effects of insulin on ETEffects of insulin on ET--1 and NO 1 and NO 
productionproduction

Kim et al. Circulation 2006 Sarafidis et al. J Clin

Endocrinol Metab 2007



Obesity and insulin resistanceObesity and insulin resistance

Grundy. Atlas of 

atherosclerosis 2005



Fatty acids enhance vascular Fatty acids enhance vascular 
αααααααα--adrenergic sensitivityadrenergic sensitivity

Stepniakowski et al. 

Hypertension 1995



Kim et al. Circulation 2006



Predictors of forearm blood during Predictors of forearm blood during 
after Ach infusionsafter Ach infusions

Variables partial r2 total r2 p

Insulin 23.5 23.5 0.0001

WHR 16.6 40.0 0.0001

BMI 8.0 48.1 0.0003

Perticone et al. Diabetes 2001



Visceral adiposity and hypertension Visceral adiposity and hypertension 
in Japanese Americansin Japanese Americans

Visceral fat is a correlate of hypertension 

independent of fasting plasma insulin

Variables OR p

Visceral fat area 1.68 0.003

Fasting insulin 1.49 0.001

Age 2.25 <0.001

2h plasma glucose 1.41 0.007

Hayashi et al. Circulation 2003

Poirier et al. Hypertension 2005



Alvarez et al. 

Circulation 2002

Obesity and SNS activationObesity and SNS activation



Obesity and SNS activationObesity and SNS activation

Davy et al. Am J Physiol 2004



Maffei et al. Nat Med 

1995



Sympathetic nerve system and Sympathetic nerve system and leptinleptin

Eikelis et al. 

Hypertension 2003



Obesity and Obesity and reninrenin angiotensinangiotensin
systemsystem
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Renal medullary

compression
↑↑↑↑RAAS ↑↑↑↑Leptin

↑↑↑↑SNS activity↑↑↑↑NaCl
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Modified from Sharma. 

Hypertension 2004



AngiotensinogenAngiotensinogen mRNA in mRNA in 
subcutaneous subcutaneous vsvs visceral fatvisceral fat

Dussere et al. Biochimica et 

Biophysica Acta 2000



Relation of body fat distribution to Relation of body fat distribution to 
SNS, SNS, baroreflexbaroreflex and HOMA indexand HOMA index

Grassi et al. J Hypertens 2004



Adiposity and Adiposity and hemodynamichemodynamic
alterationsalterations

↑↑↑↑ adipose tissue

↑↑↑↑O2 demand

↑↑↑↑ cardiac output

Inappropriately normal 

or increased PVR

↑↑↑↑ blood pressure Poirier et al. 

Circulation 2006



Treatment of Obese Treatment of Obese 
Hypertensive PatientsHypertensive Patients



Stevens et al. Ann Intern Med 2001



Effect of weight loss on longEffect of weight loss on long--term term 
hypertension outcomeshypertension outcomes

• Review of 13 studies with 5000 patients

Aucott et al. Hypertension 2005



CandesartanCandesartan vsvs HCTZ in obese HCTZ in obese 
hypertensive hypertensive pateintspateints

Grassi et al. J Hypertens 2003



OrlistatOrlistat--induced weight loss and induced weight loss and 
blood pressureblood pressure

• A meta-analysis of 628 pateints in 5 RCTs

Sharma et al. J Hypertens 2002



Rahmouni et al. 

Hypertension 2005
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