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Springer-Verlag New York Inc., United States, 2014. Paperback. Condition: New. 2012 ed.. Language: English . Brand New Book. To profoundly
understand biology and harness its intricacies for human benefit and the mitigation of human harm requires cross-disciplinary approaches that
incorporate sophisticated computational and mathematical modeling techniques. These integrative strategies are essential to achieve rapid and
significant progress in issues, in health and disease, which span molecular, cellular and tissue levels. The use of mathematical models to describe
various aspects of tumor growth has a very long history, dating back over six decades. Recently, however, experimental and computational
advances have improved our in the understanding of how processes act at multiple scales to mediate the development of tumor vasculature and
drive the advancement of cancer. This book will showcase the development and utilization of new computational and mathematical approaches to
address multiscale challenges associated with tumor vascular development. In Part I: Cell Signaling and Molecular Aspects of Tumor Blood Vessel
Formation, it will be come clear that mathematical modeling can help to biochemically and biomechanically phenotype one of the most important
cell types involved in cancer progression: vascular endothelial cells. When subverted by the tumor modulated environment, vascular endothelial
cells form a new vascular supply capable of nourishing and translocating cancer cells to other tissues. The models in Part I illustrate the importance
of quantitative approaches for gaining a deeper understanding of how normal and abnormal aspects of signal integration culminate in the cell
proliferation, migration, and survival decisions that result in pathological tumor angiogenesis. The focus of Part II is the angiogenesis cascade and
all of its complexities. Successful angiogenesis is mediated by the intricate interplay between biochemical and biomechanical mechanisms,
including cell-cell and cell-matrix interactions, cell surface receptor binding, and intracellular signal transduction. A major challenge facing the
cancer...
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