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Mechanisms of Tumor Induction 

The purpose of this work is to investigate the mechanisms of tumor 
induction by radiation i n  order to predict the  effects of irradiation to  large 
populations a t  low doses .  
necessarily involves the  suppression of one of the  systems of the  immune 
response or the re lease  of a virus, a linear dose  response would no longer 
be  a physiological possibility. Thus by learning more about how radiation 
transforms cells in culture and by studying the  viral and imniune status of 
our radiun patients we stand a chance of uncovering the key to the shape 
of th s  dose-response curve a t  low dose  levels-proba5ly the  nost important 
practical i s sue  in radiobiology. 

If the induction of a bone tumor by radiatior! 

Irradiation 

(a) Transformations-As f a r  as we know we are the first t o  have 
produced transformations of cells i n  vitro using alpha-particle irradiation, 
We have irradiated a layer of well-characterized mouse cells using 
5 . 6  MeV alpha particles from a Tandem Van d e  Graaff and shown iccreasing 
frequency of transformations with increasing dose .  

(b) Cell killing-We have foufid the surprising result that  the mean 

surfaces, corresponds to a passage  of about twenty alpha particles through 
the nucleus and not one or two a s  has  previously been supposed. T h i s  
suggests new concepts for mechanisms of cell killing and carcinogenesis 

, lethal dose (-100 rads) for flattened ce l l s ,  such a s  those lining bone 

urther infornation about the location and dimensions of the  critical 

The experimental work done i n  collaboration with Dr. j .  F . Loutit 
a t  Hamell  showing viruses in osteosarcomas induced by 226Ra in mice  
has now been published (over). Further studies have a l s o  shown viruses 

produced by 239Pu; however, the  most surprising result was the 
d incidence of tumors other than os t eosa rcom in the animals 
with the  lower doses  of 239P1a. Th i s  work is ready for Fublication. 

Immune Responses-Early Tumor Detection in the Rsdium Patients 

tested for cell mediated immunity an:! for sarcoma antibodies aga ins t  osteo- 
sarcoma cells i n  culture. 
h w e  been obsenred between the controls and the radium patients, a s  was 
LCI be expected, since none of the radium patients developed osteosarcomas. 
S?r;.-,les fram tumor patients by contrast showed positive ieactiozs.  
t ss ts ,  thcrsjore, agpear promising a s  methods for the eerly daiection of 
tumors. 

Lymphocytes and sera from the  high-level radium patients a r e  being 

In the  pa:ients studied so far, no differences 

These 
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