

Lecture 11


ENDOTHELIAL-DERIVED REGULATORS OF VASCULAR TONE

GOALS

1. Define the endothelium-derived substances that regulate vascular tone.

2. Understand the physiological principles that lead to the discovery of the major regulators of vascular tone.

3. Describe some of the molecular mechanisms that when activated in endothelium lead to vasorelaxation or vasocontraction.

READING

Required reading:

1. Vane JR. The Croonian Lecture, 1993: The Endothelium: Maestro of the Blood   Circulation (1994) Philosophical Transactions: Biological Sciences 343:225-246.

Suggested reading:

1. Yanagisawa M, Kurihara H, Kimura S, Tomobe Y, Kobayashi M, Mitsui Y, Yazaki Y, Goto K, Masaki T. (1988) A novel potent vasoconstrictor peptide produced by vascular endothelial cells. Nature 332:411-415.

2. Busse R, Edwards G, Feletou M, Fleming I, Vanhoutte PM, Weston AH. EDHF: bringing the concepts together (2002) Trends Pharmacol. Sci. 23:374-380.

SUMMARY

The vascular endothelium plays an important role in the control of the circulation. It metabolizes various vasoactive substances, converts angiotensin I to angiotensin II and secretes the potent vasodilators like prostacyclin and nitric oxide, as well as vasoconstrictors like endothelin-1. The balance between these mediators determines vascular tone, and as a consequence, several different physiological and pathophysiological states of the cardiovascular system.

QUESTIONS

1. Imagining you are back in January of 1998, describe an alternative experimental approach to the isolation of endothelin-1
2. What are the advantages/disadvantages of having a gas like nitric oxide as a second messenger in the cardiovascular system?
3. Describe invertebrate systems in which nitric oxide is used, explain also how is it used? 
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