
Adipocytokine:
Its role in hypertension
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Adipose tissue



� Tradition – “energy storage organ”

� Adipose tissue – endocrine organ

� Secretes adipocytokines

Visfatin Adiponectin

Resistin

Leptin

Adipose tissue





Visceral fat accumulation  (correlates with)

Glucose intolerance           Hyperlipidaemia

Hypertension

(visceral fat loss, not subcutaneous fat loss: ↓↓↓↓ BP)

Adipose Tissue Distribution

Visceral fat accumulation also directly correlates to 

cardiac dysfunction and sleep apnea

Visceral fat contains far more genes encoding secretory proteins than 

does subcutaneous fat.



Leptin
Regulates food intake 

↓ circulating level → ↑ food intake

↓ circulating level → ↓ energy expenditure



Leptin

� An obesity factor

� Receptors are localized in hypothalamus 

� Exogenous leptin reduced fat stores 

through a combination of increased 

metabolic activity and decreased food 

intake 

� Induce insulin resistance



Leptin and blood pressure

� Animal study: clearly indicate an association 
between leptin and hypertension

� Human studies: less consistent
� Kokot F et al: no relation with BP and leptin

� Suter et al: hypertensive women only

� Kennedy et al: hypertensive men only

� Makris et al: higher leptin and insulin level in hypertensive 
offspring



Leptin and Blood pressure

� Pressor effect

� Activation of SNA

� Renal SNA activation –vasocnstriction/ renal tubular 

sodium reabsorption – slow increase mean arterial 

pressure

� Shek et al: IV infusion of leptin – increase arterial 

pressure and heart rate



Effect of IV leptin(1mg/kg), as compared to vehicle, on SNA to brown adipose 

Tissue(BAT) and kidney in Sprague-Dawley rats. Leptin caused significant increase

In both renal and BAT SNA



Leptin; animal experiments

� Intracerebro-ventricular leptin injection: mimic systemic 

administration(Matsumura et al 2000)

� Blockage of adrenergic system: inhibit pressor effect of 

leptin (Carlyle et al 2002)

� Transgenic mice overexpression in liver:

� Leptin level: 10 times

� Body weight:decrease

� Urinary secretion of norepinephrine: increase



Leptin deficiency mice(ob/ob)

� Leptin deficiency mice(ob/ob)

� Body weight; increase

� Lower arterial pressure

� Administration of leptin

� Systolic BP: increase

� Decrease food intake and body weight

Zhang et al  Nature 1994 372 435





Aizawa-Abe, M. et al. J. Clin. Invest. 2000;105:1243-1252



Leptin related with hypertension 

idependantly body mass index

Obesity reserch 2003, 11;160



Leptin resistance

� High circulating 

leptin level

� Obesity related 

hypertension



Other mechanism

� Generation of ROS – Oxidative stress of 

endothelium: increase

� Pro-inflammatory cytokines: TNF-alpha, IL-6

-promote hypertension



Depressor Effect of Leptin

� Leptin receptor of endothelium 

– NO production

� Leptin: dose dependant NO production 

-Blood Pressure

� SNA blocking – leptin administration 

-Blood pressure

� Endothelial dependant vasodilation caused 
decrease blood pressure 
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ADIPONECTIN

Kadowaki, T. et al. Endocr Rev 2005;26:439-451

FIG. Obesity, adiponectin resistance, and insulin resistance





Adiponectin

• High in plasma in humans (5-10µg/ml) – negatively correlated to BMI
• Negative correlation stronger  with visceral fat accumulation

than subcutaneous fat accumulation

• Adipocyte hypertrophy (and subsequent insulin resistance) causes 

↓ adiponectin secretion

• ↓ adiponectin levels correlate directly with insulin sensitivity

↓ adiponectin - ↑ insulin resistance – Metabolic function

• ↓ adiponectin is also associated with hypertension

• endothelium dependent vasoreactivity is ↓ in hypoadiponectinemia –

Vascular function



Role of adiponectin



Vascular Effects of Adiponectin

(Matsuzawa et al., 2005)

• Adiponectin KO mice develop more severe intimal thickening

after  endothelial damage

• After balloon induced injury of endothelium , several adiponectin

positive cells in  vascular  wall (immunohistochemistry)

1)   Adiponectin binds collagen V, VIII and X.

2)   Suppresses monocyte attachment  to endothelial cells by

inhibiting the expression of adhesion molecules such as

VCAM-1 and intracellular-adhesion molecule-1

3)  Suppresses growth factor induced proliferation of 

VSM cells by inhibiting MAP kinases

4)   Inhibits foam cell formation (cholesteryl ester accumulation)

by inhibiting expression of scavenger receptors on macrophages



Vascular cell adhesion molecule



Adiponectin contribute to the development of obesity 

related hypertension Adiponectin therapy can be 

useful for hhypertension in patients with the MS



Role of adiponectin on blood 

pressure in salt induce hypertension

Ohashi K et al Hypertension 2006:47

glucose



Reduced mRNA levels of eNOS and 

PGI2 synthase in aorta

Ohashi K et al Hypertension 2006:47



Attenuation of salt induced hypertension in 

APN-KO mice with Ad-APN supplementation

Ohashi K et al Hypertension 2006:47



Role of adiponectin on blood pressure in 

obesity related hypertension

Ohashi K et al Hypertension 2006:47





Correlation between plasma adiponectin

concentration and blood pressure in 

normotensives without diabetes



Adiponectin

Blood pressure 2004 Hong SJ et al



Katsumi T et al Diabetic care 2002



Possible mechanisms

� Adiponectin – independant vasodilator response to 

hyperemia

� Adiponectin gene expression- inhibit SNA

� Hypoadiponectinemia – enhance vascular injury 

via inflammation of vessel wall

� Activation of renin-angiotenisin system



Intervention to change adiponectin level





Kadowaki T et al J Clin Invest 116:1784



Summary

Sympathetic nerve activation

Endothelial function

SNA activation

RAS activation

Vascular injury 



Thank you



Kadowaki, T. et al. Endocr Rev 2005;26:439-451

Suppression of atherosclerosis by adiponectin



Relationship between serum adiponectin, ICAM (intercellular adhesion molecule)-1 

level and coronary artery stenosis propression. There was significantly lower serum

adiponectin and higher serum ICAM level in progression group.
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