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Aims

The aim is to provide basic knowledge of experiment design and use of compartmental models for description and interpretation of biological systems function. Case studies will make reference to the glucose-insulin System physiopathology.
TopÌGS
Physiological complexity and the need for mathematical models. Approaches to modelling: modelling the data and modelling the System. The simulation process. Concepts of model identification and validation. Compartmental models: basic concepts and mathematical representation. Strictly compartmental models, linear time-invariant models and contro! system models. Model identification and validation. Theoretical (a priori) identifiability and its relation to experimental design. Small-signal perturbation and tracer perturbation. Identifiability of linear compartmental systems: the transfer function approach. Parameter estimation and practical (a posteriori) identifiability: basic concepts. Usefulness of compartmental models in pharmacokinetics. Glucose metabolism. Metabolic syndrome, insulin-resistance and diabetes mellitus. The minimal model of glucose kinetics and its applications in clinics for estimation of insulin sensitivity and glucose effectiveness. Relationship between insulin action and secretion. The interactive educational "virtual diabetes patient" simulation software named Al DA.
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
Bergman R.N., Lovejoy J.C., "The Minimal Model Approach and Determinants of Glucose Tolerance", Louisiana State University Press, 1997
Carson E.R., Cobelli C., Finkelstein L, "The Mathematical Modeling of Metabolic and Endocrine Systems", New York, Wiley, 1983
Cobelli C., Bonadonna R. (Ed.), "Bioingegneria dei Sistemi Metabolici" Bologna, Patron, 1998
Reed K., Lehmann E.D., "Diabetes Website Review:www.2aida.org", Diabetes Technology & Therapeutics 7: 741-754, 2005
Lecture notes
Tutorial session
Tuesdays 09.00-12.00 and by appointment
