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Abstract

ICRP Publication 131, “Stem Cell Biology with Respect to Carcinogenesis Aspects of Radiological
Protection,” examines stem/progenitor cell response to ionizing radiation, specifically in view of the
development of stochastic effects, as these cells can “accumulate the protracted sequence of mutations
necessary to result in malignancy”

As discussed in Publication 131, carcinogenesis depends on mechanistic factors associated with tissue
stem cell populations, e.g., the number and sensitivity of stem cells to radiation-induced mutation; the
retention of mutated stem cells in tissue; and the population of stem cells with a sufficient number of
predisposing mutations. In addition, it is thought that the stem cell competition model will help explain
the varying risks among tissues from the effects of chronic irradiation, age dependence of radiation
carcinogenesis, and potentially the sparing effects of risks at low doses.

ICRP Publication 131 examines several biological processes that could act to protect tissues from the
accumulation of mutated stem cells (and consequent disease or malignancy):

O Accurate DNA repair (a relatively quick-acting defense);

O Rapidly-induced death (apoptosis) of injured stem cells;

O Passing of mutations to daughter differentiating cells (i.e., so they are not retained in parental

cells); and/or

O Stem cell competition, where undamaged stem cells “outcompete” damaged stem cells for niche

residence.

As the body of knowledge with regard to stem cells and radiation carcinogenesis grows, it will be of
use to radiobiologists to review work conducted in parallel by stem cell biologists, particularly in areas
related to the regulation of mutated stem cells within tissue.

In these several years, tissue stem cell biology with related to senescence and carcinogenesis has
developed very rapidly. In this context, some works have discussed the aspects of stem cell competition
within tissues for reducing the mutated complement of stem cells. If the similar mechanism will be
found in many different tissue stem cells, the risk of low dose/low dose rate radiation will be discussed

from the different perspective of the current radiological protection systems.
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