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Biologically motivated mathematical models, which describe the dynamics of the major
hematopoietic lineages (the thrombocytopoietic, lymphocytopoietic, granulocytopoietic, and
erythropoietic systems) in acutely/chronically irradiated humans are developed. These models
are implemented as systems of nonlinear differential equations, which variables and constant
parameters have clear biological meaning. It is shown that the developed models are capable
of reproducing clinical data on the dynamics of these systems in humans exposed to acute
radiation in the result of incidents and accidents, as well as in humans exposed to low-level
chronic radiation. Moreover, the averaged value of the "lethal" dose rates of chronic irradiation
evaluated within models of these four major hematopoietic lineages coincides with the real
minimal dose rate of lethal chronic irradiation. The demonstrated ability of the models of the
human thrombocytopoietic, lymphocytopoietic, granulocytopoietic, and erythropoietic systems
to predict the dynamical response of these systems to acute/chronic irradiation in wide ranges
of doses and dose rates implies that these mathematical models form an universal tool for
the investigation and prediction of the dynamics of the major human hematopoietic lineages
for a vast pattern of irradiation scenarios. In particular, these models could be applied for the
radiation risk assessment for health of astronauts exposed to space radiation during long-term
space missions, such as voyages to Mars or Lunar colonies, as well as for health of people
exposed to acute/chronic irradiation due to environmental radiological events.
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