Dedicated to the 70-th anniversary of Prof. I. Ursu

THE MESOSCOPIC APPROACH TO CHEMICAL MECHANISM
OF TUMOR GROWTH (I1I)

SORINEL-ADRIAN OPRISAN*, BOGDAN TARUS**, PETRE T. FRANGOPOL**.

*“Al. I Cuza" University, Faculty of Physics, Department of Theoretical Physics,
Bd. Copou, no. 11, 6600 Iasi, Roumania
**Western University “V. Goldis”, Faculty of Medicine, Laboratory of Biophysics, 81 Revolutiei
Street, 2900, Arad, Roumania

(Received February 2, 1998)

Our principal goal is to derive evolution equations of the tumor growth starting with a stochastic simple
model. We also found evidences that connect our present model with previous reported researches in the
field of the self organized critically (SOC) phenomena. <
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1. INTRODUCTION

Experimental investigations have proved the ubiquitous appearance of
power laws in nature. Complex dynamical systems close to or on their critical
point show a power laws behavior. The first model with a critical state reached
through no characteristic parameter adjustment was introduced by Bak, Tang
and Wiesenfeld in the context of valances in sandpile model [3].

One of the powerful tool to study the dynamics of complex systems is
the lattice method that allows us to write and compute the nonlinear evolution

—equations by means of coupled lattice maps (CLM). ) _— N

We now define the model before we proceed with a presentatlon of our
simulation results in the following sections. The environment is a rectangular
lattice which contains a number of robots (effector cells) and objects (tumor cells)
drawn from C+1 object classes. The robots move randomly and they have no
hierarchical organization or communication. At any moment a robot carries
an object and it has to decide if there are conditions for swapping the carrying
object with the one in his front. The swapping probability is modulated with a
weight function depending on how many objects of the same type the robots
have met in the past. Our model does not allow a strictly microscopic descrip-
tion of the physical and chemical processes but a mesoscopic one. This mesoscopic
approach accounts for those elements of microscopic reality that are likely to play
a role at the macroscopic level. This stochastic model comprises a numbel of
features which are known to be operative in tumor growth.

Romanian Journal of Physics, Vol. 43, Nos. 1-2, P. 595-601, Bucharest, 1998, supplement






