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Asthma is a complex disease characterized by chronic airway inflammation and
immune system disorders. Over the years, researchers have explored the
potential of plants with anti-allergic and anti-asthmatic properties. In our study,
we have developed an agent-based model to simulate the interactions between
immune cells and lung tissue during asthma inflammation. This model
incorporates the use of herbal medicines as a treatment for asthma, based on
both experimental data and previous modeling studies. By estimating the
parameters of the model with data from experimental studies on herbal
compounds for asthma treatment, we have successfully replicated and
simulated outcomes seen in experiments. Our study allows us to delve into
various aspects of asthma treatment, including identifying the optimal timing
for treatment initiation, assessing the impact of different inflammatory
pathways on lung health, and examining the effects of anti-inflammatory
pathways. Additionally, we conducted a global sensitivity analysis to pinpoint
crucial parameters in the model and explored how removing drug effects on
certain pathways affects the model's outputs. Our results not only validate
previous experimental studies but also offer valuable insights into asthma
pathogenesis and the potential use of herbal medicines as a therapeutic
approach.
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5 Extracellular matrix
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8 Cellular automata
° Agent based models
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7 Partial differential equation
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