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FACTORS I N  THE RADIOSENSITIVITY OF MAMMALIAN CELLS 

By Harvey M. Patt  
Division of Biological and illedical Research, Argortne iValional Laboratory, Lemonl, Ill. 

The selective action of ionizing radiations was recognized very early in the 
history of their application to biological investigation. It !vas learned that 
radiosensitivity is frequently associated with proliferative activity and that 
the a o s t  dramatic effects of the radiations are related to their influence on 
growing or developing systems. Since the initial energy transfer is chemically 
nonspecific, sensitivity must obviously depend upon differences i n  the subse- 
quent mechanisms of energy dissipation, or on the constitutional and physi- 
ological requirements of the responding cell or tissue. I t  is the purpose of this 
paper to discuss the influence of environmental factors on the response of 
mammalian cells to ionizing radiations. Some attention will also be given to 
the general problem of radiosensitivity by way of introduction. This area has 
been reviewed Although the expression radiosensitivity has at-  
tained wide usage, its meaning is ambiguous unless it is defined in terms of a 
standard dose response for a specific biological effect. Yet, even with this 
qualification, it is often a matter of conjecture as to whether sensitivity implies 
differences in the extent of the initial injury or in the capacity for recovery. 
In  general, radiosensitivity, as discussed here, will refer to the destruction 
or degeneration of cells as living entities. 

It is generally agreed that the proliferative capacity of a tissue is an impor- 
tant factor in its radiosensitivity. A relationship of this sort is understandable, 
since the cell in mitosis is usually more susceptible to injury than the cell a t  
rest, and degenerative changes are prone to occur a t  the time of cell division 
regardless of the period of irradiation. Tissue sensitivity to X rays may be 
expressed as an inverse function of the intermitotic time in certain instances4 
It may be recalled that the duration of mitotic inhibition in various tissues 
bears a direct relationship to the duration of interpha~e.~? Indeed, this 
relationship may give rise to the apparent paradox that tissues believed to be 
radiosensitive by histologic criteria may show less interference of mitotic ac- 
tivity than somewhat more resistant tissues.6 The nature of the relationship 
between sensitivity and cell division is obscure. Peaks of respiratory and 
synthetic activity occur during the mitotic cycle, and one may inquire to what 
extent these and other changes, for example in chromosomal surface and cross 
section and in local oxygen tension, contribute to the sensitivity of premitotic 
and mitotic cells.1 

It must be emphasized that there are many departures from the simple con- 
dition relating radiosensitivity to growth and differentiation. Perhaps the 
most glaring example, about which more will be said later, is the fact that small 
lymphocytes are quite sensitive and yet largely nonmitotic. \Ye may note 
also that rapidly growing anaplastic tumors may be either more or less resistant 
than s lody  growing neoplasms. There are other impressive exceptions to the 
general thesis that proliferation and primitiveness are common denominators 
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