Advances in Applied Mathematics N %223t 8, 2026, 15(9), 150-160 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2026.159381

—RAANERLFRREAVERR
TARRNRBZ D FE S

FHREK, AR, N FR
RS G 2B, TR HR

WehE H . 202648 H17H; FHEM: 20264F9H11H; KA Hi: 20264F9H18H

R

ARFVER AN MR RA AN BT A S B S B T NETs 2 8] KA ELAR R MM, ASCET
TR E RN, BT —REMD T ESN N HEE .. B OAFETRE T RAERA R
SEBRRE: H—, SRS, T\ Holling 1AL T 88 I B2 ok %k LA 201 T 5B 3% L R F (¥ M RTE B
YER: =, SR, KL L2 ENETsIERE R B 507 S BRI #E. HRiEH T
RRAETERA Sk, KB R T EAEAY, TR TERRENFZM, URGH-TE RN IEFE ST
EHRERFS: BE, EdHEEYNRIET B8R,

X in
A TEET, EAEEY, REEST

Dynamics Analysis of a Class of
Models for the Erythrocytic
Stage of Plasmodium with

Dual Immune Clearance
Strategies

Junyan Fang, Linlin Fu*, Xuejie Liu

School of Mathematics and Statistics, Shaoguan University, Shaoguan Guangdong

Received: August 17, 2026; accepted: September 11, 2026; published: September 18, 2026
SHEER .

SCEF|H: TIRK, A, XA — SR U G B R SRS (4 S LD A BT B S e ). B
2, 2026, 15(9): 150-160. DOI: 10.12677/aam.2026.159381


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2026.159381
https://doi.org/10.12677/aam.2026.159381
https://www.hanspub.org/

Abstract

To explore the interaction mechanisms among healthy red blood cells, infected red blood cells, and
the immune effector NETs during the erythrocytic stage of Plasmodium, this paper establishes a
class of ordinary differential equation models based on a dual immune clearance strategy. The core
innovation of the model lies in the coupling of two distinct immune clearance pathways: on the one
hand, a Holling type II functional response is introduced to characterize the saturable clearance of
infected red blood cells by immune effectors; on the other hand, a linear term is employed to de-
scribe the pathological consumption of healthy red blood cells resulting from nonspecific immune
damage induced by NETs. First, the non-negativity and boundedness of the solutions are proved.
Second, the basic reproduction number is derived, and the stability conditions for the disease-free
equilibrium, as well as the existence and stability conditions for both the boundary equilibrium and
the positive (endemic) equilibrium, are obtained. Finally, numerical simulations are performed to
verify the theoretical results.
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Table 1. Parameter value table
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Figure 1. Dynamics of model (1) for R, <1
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