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Aims

The aim is to provide knowledge of experiment design and use of mathematical models for description and interpretation of various aspects of cardiovascular System function.
Topics
Modelling of cardiovascular System: generai problems. Basic concepts of analogy among systems of different physical nature. Electrical activity of the heart: bioelectric phenomena of cardiac cells, electrical model of celi membrane, genesis and conduction of the action potential, ECO. Foundations of haemodynamics. Vascular resistance. Mechanical properties of the arterial wall. Arterial compliance: dependence on blood pressure and aging. Viscoelasticity: models of Voight, Maxwell e Kelvin-Ranke. Fourier analysis of ECG and aortic pressure and flow pulse waves. Vascular impedance. Ascending aortic input impedance as left ventricular load. Lumped parameter (windkessel) models of aortic impedance: problems in theoretical and experimental identifìability, parameter estimation and physiological interpretation. Cardiovascular System as closed hydraulic circuit: Guyton model and intrinsic contro! of cardiac output. Relationship between mean aortic pressure and cardiac output, in steady-state, in the presence of baroreflex regulation. Open-loop experiments for measurement of baroreflex gain. Model based methods for indirect estimation of baroreflex gain from closed-loop experiments.
Exam
Students undergo a written examination. Orai examination is optional for candidates who are willing to modify the mark got in their written test, on condition that this mark is not lower than 18/30.
Textbooks
Autori vari, "Fisiologia Medica", a cura di Fiorenzo Conti, voi. 2, Edi.Ermes s.r.l., Milano, 2005
Milnor W.M., "Hemodynamics", Williams & Wilkins, Baltimore, 1989
Appunti delle lezioni
Tutorial session
Tuesdays 09.00-12.00 and by appointment
