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Abstract

Project Code: MRG5080150

Project Title: Mathematical modeling for infectious and uninfectious diseases:
case study for dengue transmission with multiple serotypes and
tumor growth

Investigator : Klot Patanarapeelert
Department of Mathematics, Faculty of Science,
Silpakorn University

E-mail Address: klot@su.ac.th

Project Period: 2 years

In this report we separated our research topic into two sub-topics such as
Mathematical modeling of transmission dynamics of co-circulating Dengue virus
serotypes and Mathematical modeling of tumor growth.

For the first topic a new approach for studying the effects of immune-mediated
interactions on dynamics of coexisting dengue virus serotypes is presented within the
framework of delay differential equations. We demonstrates that the cooperative
mechanism of temporary and permanent cross-immunity can lead to serotype-specific
dynamics which are similar to the long term behaviors observed in the dengue
epidemics in Bangkok from 1977 to 2000

For the second topic we focus on reconstruction of the model from the output of
experimental model which is done by the data analysis approach. We simulate the
growth process of tumor with immune competition by using cellular automata (CA)
technique adapted from previous studies. We employ an analysis of data given by the
simulation output to derive an evolution equation of macroscopic dynamics of tumor
growth. We show the possibility to apply this technique to the real experiments.

Moreover, this method has benefit to the CA approach directly.

Keywords: Dengue virus serotypes, Model of transmission dynamics, Time delay,

Tumor growth, Cellular automata, Data analysis.
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