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In this thesis, we study a nonlinear mathematical model for hormone secretion in
the hypothalamo-pituitary-gonadal axis. We apply the singular perturbation method to
our model in order to identify different dynamic behaviors and show the existence of
limit cycles. We then extend the model to incorporate two different neural pathways,
which have been suggested by clinical data to be capable of activating pulsatile
releases of luteinizing hormone (LH) independently of each other. Numerical
investigations were carried out to identify the ranges of parametric values for which
chaotic behavior could be expected in our model system.
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