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ARTICLE INFORMATION ABSTRACT

Original Research Paper Tumor induced angiogenesis is the bridge between benign and malignant tumor growth stages. In
Received 18 November 2013 this process, growth and migration of endothelial cells build capillaries to supply the tumor with
Accepted 08 March 2014

blood for its further growth. Regarding the importance of capillary formation and blood flow in

Available Online 22 July 2014 . R . " . A .
July angiogenesis, simulation of this phenomenon plays important role in tumor growth and cancer

development studies. In this work, considering intracellular, cellular, and extracellular scales a

Keywords: X . . .. . .

An)é%genesis mathematical model of tumor-induced angiogenesis is used to consider mechanical effects of
Multi-scale Modeling extracellular matrix on growth and migration of endothelial cells. These effects are matrix density
Tumor and its fiber length. In this study, to model cellular dynamics, a discrete lattice based Monte Carlo

Cellular Pott's Model method is used. Results show that migration of endothelial cells and development of capillaries

are possible in a specified range of matrix density and matrix fiber length. Based on the results,
medium matrix densities and low fiber length provide a suitable environment for capillaries
growth and development. The model is a promising tool for modeling tumor induced angiogenesis
and is a base for development of models for loop formation and blood flow in capillaries around
tumor.
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5- Extra- cellular Matrix (ECM)
6- Chemotaxis
7- Haptotaxis
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1- Angiogenesis

2- Metastases

3- Tumor Angiogenic Factor (TAF)

4- Vascular Endothelial Growth Factor (VEGF)
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4- Parent vessel
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1- Discrete lattice Monte Carlo model
2- Phenotype
3- Agent Base Model (ABM)
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1- Cellular Potts Model (CPM)
2- Hamiltonian
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