Modelling the Hypothalamic-Pituitary-Adrenal (HPA) axis as a complex oscillating reaction system
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To analyze dynamic states in a reaction system, the system’s evolution in time is described using a set of differential equations. These equations can be obtained either by postulating a stoichiometric model or by a more general mathematical approach, using differential equations with nonlinear terms to mimic the temporal behaviour of the investigated system. Even though it is not possible to assign a mechanism with complete certainty to any real chemical reaction, the stoichiometric approach to modelling is advantageous because it is consistent with known biochemical data, model predictions can be more directly compared with real experiments and the model can be more easily expanded to account for additional species that modulate the main process.

To demonstrate the validity of the stoichiometric approach for describing complex biological systems, we shall consider a low-dimensional model of the Hypothalamic-Pituitary-Adrenal (HPA) axis, which is a highly dynamical structure that integrates and controls the functions of the nervous and endocrines systems under normal physiological conditions and stress [1-5]. We also show that the model can be easily expanded to account for additional reactions and additional species, such as cholesterol, which is the only precursor of steroid hormones and modulates the HPA axis dynamics. [6] 
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