[ Downloaded from joc.kntu.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.20088345.1400.15.2.6.3 ]

[ DOI: 10.52547/joc.15.2.159 ]

ISSN (print) 2008-8345
ISSN (online) 2538-3752

- . sl . P
VOR-IVO asao NF e Ol ¥ oyl VO Wl sogi ey

mo-—wn-—

28 kgiMo Ol g 4 Mo slow 38 ON (£BS i o (SHlw
30 993 I 03kl b Sl BT (s 3 9 4ol Al 40
(PRCC) S 430  Sumod

"l oo e S ladl IS5 Lo gy 5 el ¢ glST 5L

E.kalhor123@sadjad.ac.ir cigie sl o olils (257 515 03 (onibige byl (ol )8 Jramdllf 56
Amin.noori@sadjad.ac.ir cigis sl aris oBtils Kb j cwdkipe 55 0dSiils ode Cin sae
TavakolAJ@MUMS.AC.IT cigie g (S5 pshe oliils (53 3) s pml 05,8 (oole Cin puae”
sabourirads@MmUMS.AC.IT cigie cdgin (K55 psle oBlails (o gy 0utSils oo Cion pue”

LSV A TR W44/ /YF 15 ) s WAANY/F sl s

Gilede dlis ol 5358 dalgs Clin Gloys sl oK w11 55 0K 5 4 SLLe ¢SS sk 385 5 s 51 (il ie oK
e Sl ke 3l 388 i 53 ke pl ol e el 0k plol e gDl Ol o 4 Sion Loy &S5 (51 0ok (285 s 3 Shes
Jia 53 ol madd Sl bl (Bl ley 0 0kd Ol il 2oy ar o (S035 ol o bl o Hlew Oy $Salys 0L s
Wl 0t o3lizal " gl (5l e b bitn o oS5 0, S i pb 4 e A (Sileaing sl B 3 (S S (sl
Jia o ool o3l 0L (et 1 Jol s bl e LaoTou;ﬁ;»;;jw)aMc\:x.Ty;ﬁ,;‘j})atq,u
Olior s 3 oo BT (51 1S on (65l 1) Lo sDhe Ol g Dis slay Oy (285 2 3 Sk SUlS 0l 11 5k 5
ot o3lizal PRCC g bt (b L' i 4 p3 (Km0 o) 51 el (5 Skl 4 (o5 e (s 5 (Soan
26365 56 0T Sl 53,03 1, PRCC s o 2ty (IL-2) Y8 sl Al 5 5 5 Sl i o Sl o el 0L gl 55 .ol
sl dal g e gla g

PRCC ¥ .53zl 50 5 05,87 NSGAI (o 53 (g5l e 1 guds” Silods”

Modeling for the body defense mechanisms in stage | melanoma
patient and sensitivity analysis by using Partial Rank Correlation
Coefficient (PRCC) method

Elnaz Kalhor!, Amin Noori?", Jalil Tavakol Afshari3and Sara Saboori Rad*

Abstract: The scientific modeling of cellular growth and proliferation can significantly help to
physicians to offer an appropriate treatment. In this paper the modeling of the body's immune system
function for a patient with melanoma cancer has been studied .The main advantage of this model is
considering more variables to describe the dynamics of the melanoma patient’s body, which will
make our model more realistic. For estimating the coefficients of the mathematical model, a multi-
objective optimization method, "Non-Dominated Sorting Genetic Algorithm", is used. One of the
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major advantages of such method is considering multiple objectives and simultaneously constraining
them. Simulation results reveal that our mathematical model can successfully simulate the function
of the body defense system of the melanoma patient. In order to analyze the sensitivity and determine
the correlation of the mathematical model output to changing in some parameters, Partial Rank
Correlation Coefficient (PRCC) method is employed. Finally, it is demonstrated that Interleukin-2
(IL-2) generation rate change has the highest PRCC value and changing this parameter will have a

high impact on the model outputs.

Keywords: Modeling, Melanoma, NSGAII, CTL, Tumor Antigen, Interleukin-2, PRCC
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