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Abstract

Malaria, a vector-borne disease transmitted by Anopheles mosquitoes, remains a major global pub-
lic health concern. Based on the theory of biomathematical modeling, in this study, we develop a
dynamic model incorporating Holling type II functional response to characterize interactions
among erythrocytes, malaria-infected erythrocytes, and neutrophil extracellular traps (NETs) as
immune effectors. We qualitatively analyzed that when R, <1, the disease-free equilibrium point

E, is globally asymptotically stable; when 1<R, <1+ l(a +§j , the boundary equilibrium point
o

n A

E, islocally asymptotically stable; when R, >1+ —(a + EJ , the positive equilibrium point E* is
o

locally asymptotically stable. This study aims to provide theoretical support and practical guidance
for malaria control.
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Figure 1. Dynamics of complete Plasmodium clearance mediated by the host immune system

B 1l BERERGTEERERBINTIE

6

510 fERRLLAIMIZNZS
T T T T T
408 i
[0]
=
< 4.96 -
4.94 1 I 1 1 1
0 500 1000 1500 2000 2500 3000
e CARA RS P
10000 T T T T T
o)
§ 5000 |- T
>
0 ; ;i ;i ;i
0 500 1000 1500 2000 2500 3000
x10* NETs3 4
2 T T T T T
)
N
O 1 1 L 1 1
0 500 1000 1500 2000 2500 3000
INFTE] (R)

Figure 2. Dynamics of the critical steady state
E 2. ImRESHEhEsd e

DOI: 10.12677/aam.2025.144163 307 I3RS


https://doi.org/10.12677/aam.2025.144163

PRER#S, 25X

1, R, =0.01<1, HTHHNL: R IR T4 E, = (5x10°,0,0) &4 RALEA, &I R, <1
T R R LIRS, BDR T

a +§j ~0.5301,

Kl 2 FELB=25%10", o=5x10"°, HAWSH[E A4, Hil R =1.25, 1(
1< Ro<1+1(a+—j LGP R E, ~(4943181.81,471.59,0) /2 A iE 1. M EIMEE] NETs AR 3%
o

o

k> I B 2L R 0, RV PY 2B R S 2 (A B R SR B0 WA 1Y) — it DNA Ji§(TatD-like DNase) . i
FHIE IR UL 7 5 A Pyl S

193 I B = 25x107 , & =5x10°, SLBBHONEEE, R, =125, i+ﬁ?%£ﬂ1(a+ﬁjzo.053,
(e
Mﬁ&>u§@H§J,WE3ﬁﬁmﬁﬁﬁM% R R A T

E" ~(4985697.94,100,18707093.82) . %) /1 #4467 i T S e RME [R5~ NETs R RESKBUE I i) 56 4

B, BUGER M S NETs IREERAWS T A TEPIRAES . HEBLR R YIE I R ) i 3 e ey
EBLH, R AN RIS

g X1 0° g LA EBHAS
T T T T T T T T T
©
:8/ 4.98 5
x
4_96 1 1 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
BRI AN BhES
10000 T T T T T T T T T
@
f_,i 5000 .
>
A S S N NN SN A A N B
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
x10’ NETs3hZs
3 T T T T T T T T T
w2t L -
.E v
=
R 7
0 I I I | I I I | 1
0 500 1000 1500 2000 2500 3000

3500 4000 4500 5000
EINGNS)

Figure 3. Numerical simulation of Plasmodium overcoming host immune defenses and establishing infection
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