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a Model Chronic Myelogenous Leukemia CML and T Cell Interaction

‘4.8 Arife, 'S.T. Korashe and *Ahmet Yildirim

"Department of Mathematics, Faculty of Science, Qena-Egypt

’Faculty of Science, Ege University Bornova/lzmir, Turkey

Abstract: In this paper, Laplace Adomian Decomposition Method 1s implemented to give approximate solution
of nenlinear ordinary differential equation system, we try to obtain analytic solution for model Chronic
Myelogenous Leukemia, the model describe the interaction between naive T cells, effector E cells and CMILL
cancer cells in the body. The techrmique is described and illustrated with numerical example.
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INTRODUCTION

Chronic Myelogenous Leukemia (CML) is cancer that
affects cell circulating in the blood system [1] in our model
consist of the system of three nonlinear ordmary
differential equation. The system 15 given below, followed
by explanation of the terms:
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Each equation represents the rate of change with
respect to time with the mitial conditions.
M0)=a, E0)=a, CO) =g, (2)
In thus paper, T(t), E(t) and C(t) denote the
naive cells, effector E cells specific to CMIL and
Chronic Myelogenous Leukemia CMI, cancer cells
throughout,
solution with 12 parameter see [1]. A techmique for
calculating the approximate solution by Laplace
Adomain Decomposition Method (ADM) introduced
by Adomian [24] the convergence ADM was given by

respectively, m this paper we set the

[15] who usmg the fixed pomt theorem for abstract
functional equation

In this paper, LADM is applied to solve a model
Chronic Myelogenous Leukemia this method construction
an analytical solution in the form of a polynomial and
defimition of 12 parameter given in [1]. In section 2 we
define the basic idea of LADM and polynomial. The
applications of the proposed numerical scheme to model
(1) are illustrated in section 3.

Basic idea of Laplace Adomian Decomposition Method
(LADM): In this section, the basic idea of LADM are
introduced [16]. In general nonlinear problem.

i+ Nai=g(t)
t?:(ul,uz,uS) )
Given the wvector describe the  system

2= 1,20, 3) and L' is linear operator and N

nonlinear operator and &® is analytic function. We
apply formula for Laplace transforms and obtain:

@l + NG =pzg0 (4)

In this paper, L 1s (8/9f) and the imtial condition is
7(0) = (ul(ﬂ),uz(ﬂ),u3(0)) :

s —7(0)+ N = gl (5
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And this result obtain by
N u(O) =
i = + - go g(t)— goN i
(6)
With mverse Laplace given
— 1 1
= 0)+ — t
g = g0 w(0)+ g0 5508() )
a1l
Uy =—§ ;@Niu (8)
The exact solution may be obtamed as:
)= u, () ©)
n=0
For nonlinear operator, a domain polynomial is given:
1 dn A A
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= = =0

The Laplace Adomian Decomposition Method (LADM): In this section, we will apply the Laplace Adomian
Decomposition Method (LADM)) to nonlinear differential system (1):

of 0} -ots)-etart-ol e
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o/ %}~ 10 (G )}~ 91 () - 91} olr.CH).

Applyling the formulas for Laplace

sp{T}-T0)=gp{s,} - 9{d T}~ go{knT[cin ]}
splB}-E0)- so{anknT[ijn]}wo{%E[ Cfn}so{deﬁ}so{n@}, (12)

sp{C}— C(0) = p{r.Cln(Cpp )}~ 9 {rCIn(C)} - p{d.C} - o {r.CE}.

Using the initial condition (2)

S@{T}*a1+j—d { C+n}
sso{E}—amm{ o raein S et reten), 13)
sp{C} = a3 + 1, In(Crp V2 {C} - n50{CIn(C)} - d o {C} - 7.0 {CE}.

Where ,_ 7 . % 5 par-cme

C‘+n C+n
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o o o

T=3T, E=Y"H, c=>q,

n=0 n=0 n=0

Also the nonlinear operators A, B, D and M are:

Where 4,.B,, DM, the Adomian polynomial, the first polynomial are given by
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Applyling the formulas for Laplace
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Tt results
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Application: In this section, we present the numerical results with Figures (1-2).
The initial conditions are:
T{0y=1510cells/ 1, E(0)=20cells/ 11, C(0)=10000cells/ 111

We compare numerical results in Table (1).
We start to iteration with

T, =1510+ 5,7

E, =20
Cp = 10000

Adomain polynomials and inverse Laplace transformations give the solution

oifun} =~ ot} pl4,),
ol n}= ot} % olp) - Lofe,}- TolD,).
o{Cun} =l i} T oy} Legic, - Lgip,),

By using Mathematica 5.2 software, we obtain following results:
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Table 1: Parameter value used in graphs sees [1]:

Graph 8 d, d, d, k, n a, a, Conax re Ye Ye
Fig. 1-2 0.37 0.23 0.30 0.024 062 720 0.14 0.98 230000  0.0025  0.057 0034
Fig. 3-4 071 0.050 0.12 0.68 0.063 43 0.56 0.56 190000 023 0.0077  0.047
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Fig. 2: C[t] and t decrease on the time but
CONCLUSION

This work is to provide the series solution of the
initial condition equation by using the Laplace Adomain
decomposition method (LADM). The Laplace
decomposition method (LDM) is a powerful tool to search
for solutions of various nonlinear problems. We derived
the same results by combining the series, obtained by the
modified Laplace decomposition method. We obtain the
convergent solution of model for chronic myelogenous
leukemia (CML) and T cell interaction system and
comparison the results by numerical solution.
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