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Biologically motivated mathematical models of the human hematopoietic system, which 
form an universal tool for the study of the dynamics of this vital body system under various 
irradiation scenarios, are developed. The models are implemented as the systems of nonlinear 
differential equations, which variables and constant parameters have clear biological meaning. 
It  is  shown  that  the  models  of  the  major  hematopoietic  lineages  (the  thrombopoietic, 
granulopoietic,  lymphopoietic,  and  erythropoietic  systems)  are  capable  of  predicting  the 
dynamics of blood cells and their bone marrow precursor cells in humans exposed to acute 
and  chronic  irradiation  in  wide  ranges  of  doses  and  dose  rates.  The  obtained  modeling 
findings demonstrate that the developed model of the human hematopoiesis can be applied for 
the radiation risk assessment for health of astronauts during long-term space missions (e.g., 
voyages  to  Mars  or  Lunar  colonies),  for  health  of  people  exposed  to  radiation  due  to 
environmental radiological events, and for health of patients treated with radiotherapy. As an 
example, the mathematical model of human granulopoietic system was applied to simulate the 
dynamics of this vital body system in astronauts engaged in long-term interplanetary space 
missions (voyage to Mars). The dependence of the dynamics of the system on hand on several 
parameters of space radiation exposure, such as the dose equivalent rates of galactic cosmic 
rays  (GCR) and large solar particle events (SPEs) and the time interval between SPEs, is 
examined. Such modeling predictions would provide a better understanding of the risks to 
health  from  the  space  radiation  environment  and  enable  one  to  evaluate  the  need  for 
operational applications of countermeasures for astronauts.
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