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Fig.1 Spatiotemporal evolution of 2D tumor microvascular network growth to (a) 4 days; (b) 8 days; (c) 16 days under the effects

of Endostatin and (d) 4 days; (e) 8 days; (f) 16 days under otherwise identical conditions, but without the effects of Endostatin
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Fig.2 Spatiotemporal evolution of 3D tumor microvascular network growth to (a) 4 days; (b) 8 days; (c) 16 days under the effects

of Endostatin and (d) 4 days; (e) 8 days; (f) 16 days under otherwise identical conditions, but without the effects of Endostatin
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(a) Numerical simulation result from Ref.[12]
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(b) Experimental result from Dr. Steven Stacker et al.
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Fig.3 Numerical simulation result and experimental result of

the microvascular network outside and inside of the tumor
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NUMERICAL SIMULATION OF INHIBITORY EFFECTS OF ENDOSTATIN
ON TUMOR ANGIOGENESIS !

Zhao Gaiping®?) Chen Eryun' Shen Lixing* Li Mingyang* Wu Jie** Xu Shixiong** Ding Hao*
*(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)
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Abstract  The inhibitory effects of anti-angiogenic drug Endostatin on tumor angiogenesis are simulated
by adopting 2D and 3D discrete mathematical models, which are used to describe the formation of capillary
networks inside and outside the tumor. In the discrete mathematical models, five factors were mainly taken
into account the influence of the migration of endothelial cells: (i) proliferation and (ii) random motility of
the endothelial cells; (iii) chemotaxis in response to tumor angiogenic factor (TAF) released by the tumor; (iv)
haptotaxis in response to fibronectin gradients in the extracellular matrix, especially the inhibitory action of anti-
angiogenic drug Endostatin, and (v) inhibitory effects of Endostatin. Meanwhile, spatiotemporal evolution of 2D
and 3D tumor microvascular networks is performed. The simulation results indicate that anti-angiogenic drug
Endostatin obviously has the inhibitory effects on the rate of blood vessels growth, the bifurcation amount and
the development of the microvascular network inside and outside the tumor. Furthermore, the microvascular
networks generated by the present mathematical models have relatively realistic structure and morphology
inside and outside the tumor. These results may provide beneficial information for anti-angiogenesis treatment

of tumor and further clinical research.
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