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Methods

Some parameter values, including the volume and iron
concentration of the organs, were obtained from literature.
The remainder were estimated using experimental data
from subjects injected with radioactive iron [1-3, 5, 7].
Parameter sets were generated by minimizing an objective
function (sum of squared residuals) using a variety of
optimization algorithmes.

The chosen parameter set was required (1) to produce a
small objective value, and (2) to render the following
guantities close to biologically realistic ranges:

Introduction

Iron-related diseases are prevalent throughout the world.
Anemia affects one quarter of the world’s population.
Hemochromatosis, a disease of iron overload, is the most
common inherited disease of gene mutation in Caucasians.
Understanding the mechanisms of iron metabolism will
advance progress towards individualized treatment
strategies.

A mathematical model using ordinary differential equations
(ODE) is developed to simulate iron distribution in the
major organs of the body.

This model is based on previous work modeling iron
metabolism in mice [6].
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Once the model was aligned, the hepcidin data was
included in the model calibration.
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Parameter estimates were carried out using the software
COPASI, a biochemical system simulator [4].
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