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Hypothesis (1): ED       IR

Insulin
E

nd
ot

he
liu

m
NO Perfusion

Glucose
uptake



Univ. of  Pisa

Dep. Int. Medicine.

Insulin Receptor NOS expression

Insulin Sensitivity

Vasc. ENdoth. Ins. Recep. K.O.
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Vit C restores EF but not IS in Ess. Hyp.
Natali A, ATVB 2000
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Hypotesis: IR       ED
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Dissociation Between IR and ED in 
Normal Subjects
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Dissociation between IR and ED in 
Essential Hypertension

Natali A, Circulation. 1997;96:849-855.)
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IR cosegregates with ED in NIDDM
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IR, ED and TZDs in NIDDM

Natali A, Diabetes Care 2004
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Meccanismi
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Oxidative Stress

Hirai N, Am J Physiol Heart Circ Physiol 279: H1172-H1178, 2000 
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FFA

Pleiner J, J Clin Endocrinol Metab. 2002 Jun;87(6):2913-7.

FFA from 320 +/- 64 to 1852 +/- 232 uM

+ Vit. C
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Tetrahydrobiopterin (BH4)
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BH4 improves ED and Ox stress in IR 
diabetic animals

Shinozaki K, Circulation Research. 2000;87:566.
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BH4 improves ED in NIDDM 
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Heitzer T, Diabetologia 2000
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Inflammation

IL-6: 
1.8±0.6
2.1±0.4

5.8±3.2

From Hingorani AD, Circulation 2000
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Endothelin-1

From:   Miller: Hypertension, Volume 40(1).July 2002.78-82
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Adiponectin

Motoshima H, Bioch&Bioph Res Comm 2004
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