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Motivation and Aim: Most patients who have had SARS-CoV-2 infection suffer from 

nonspecific symptoms for several months, such as fever, headache, attention disorder, 

hair loss, etc. Analysis of publications and original experimental data shows that some 

of these symptoms may be related to impaired iron metabolism, since such patients main-

tain high concentrations of hepcidin and ferritin for a long time and experience iron de-

ficiency [1, 2]. The construction of a mathematical model describing iron metabolism in 

patients who have suffered the SARS-CoV-2 infection will help one to identify the key 

mechanisms and limiting factors underlying long-term disturbances in iron metabolism. 

Methods and Algorithms: The model is based on previously published models [3, 4] 

and constructed using ordinary differential equations (ODEs) with a modular approach. 

BioUML [5] is used as the software for model construction, simulation and analysis. It 

enables to develop the model according to state-of-the-art systems biology standards, 

such as SBGN and SBML [6, 7]. In the reproduced Schirm’s model we use the prolifer-

ation function and Z-function. The latter is used to describe how erythropoietin effects 

on amplification and transition times in erythroid cells. 

Results: We analyzed a number of existing models describing iron metabolism and 

transport among different human tissues and organs and selected the most promising 

ones for our research aim. We have completely reproduced the structure of Mitchell's 

model [3] by modular approach implemented in BioUML (Fig. 1), as well as all the sim-

ulation results obtained in the original study (Fig. 2). Furthermore, we have reproduced 

the Schirm’s model structure [4], describing erythropoiesis and the main components of 

iron metabolism in details, and have already received simulation dynamics describing 

Z-functions of the amplifications in compartments: burst forming unit erythroid (BE), 

colony forming unit erythroid (CE) and the transition times in BE and CE. 

Conclusion: As an extension of the model of iron metabolism and transport, which takes 

into account innate and adaptive immune responses, we incorporate into the modular 

model of iron metabolism and transport modules of the immune response’s impact on 

hepcidin synthesis, iron storage, labile iron concentration, and intestinal iron absorption. 

The model of iron metabolism in patients with post-Covid syndrome will allow us to 

better understand the key pathophysiological mechanisms underlying this condition and 

post-viral syndromes in general. Development of the model that includes two complex 

systems such as the immune response and iron metabolism can facilitate the further de-

velopment of more complex models that can describe the functioning of several human 

organs and systems. 
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Fig. 1. The modular model of liver iron metabolism reconstructed and analyzed in BioUML 

from [3]. The compartment with yellow boundary represents the hepatocyte, while the compart-

ment with pink boundary designates plasma. Species overlayed on the compartment boundaries 

indicate membrane-associated species 

 

 
Fig. 2. Reproduced simulation of the steady-state concentrations of metabolites in response to 

increasing serum Tf-Fe 
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