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Abstract
This paper investigates the dynamical behaviors of a three-component chemotaxis system
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describing the pathogenesis of alopecia areata. CD4+*T cell chemotactic sensitivity in the system is

taken as a saturated density-dependent singular form y, (u) = " X ';{
+ ku

, within a bounded convex do-

main Qc R" (n = 4,5) with smooth boundaries. By constructing energy functionals and applying

Young's inequality, Gronwall’s inequality and heat semigroup theory, it is proved that there exist
globally uniformly bounded classical solutions to the modified system when the Logistic damping
coefficient 4 and g, is sufficiently large. This result extends the research on systems with con-

stant chemotactic sensitivity to the setting of saturated density-dependent singular sensitivity, and
provides a more biologically realistic mathematical characterization for the nonlinear regulation
mechanism of immune cell aggregation in alopecia areata lesions.
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