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Task Description:

Recent evidence shows that radiation encountered during deep space travel is associated with increased risks of cancer.
Administration of a dietary radiation countermeasure before and/or during the mission is an attractive option to reduce
the carcinogenesis risk. Gamma-tocotrienol is one of the strongest radiation protectors of all natural compounds tested
so far and it has shown cancer prevention properties in human subjects and animal models. It is safe, non-toxic and well
tolerated, exhibits no interactions with other medications, and requires no special storage conditions. Altogether,
gamma-tocotrienol has high potential as a radiation countermeasure during space travel. In this project, we develop a
mouse model of radiation carcinogenesis that may be used to test the protective properties of gamma-tocotrienol and
other countermeasures. For this purpose, we are searching for a genetically modified mouse model that shows a low
spontaneous cancer rate, but increased tumor incidence in response to low-dose radiation. P53deltaP mice carry a
mutation in the P53 gene that makes them more susceptible to carcinogenesis. We obtained P53deltaP mice and created a
breeding colony. However, at around 100 days of age, these mice started developing a range of hematologic and solid
tumors, and this unexpectedly high rate of tumor formation in untreated animals made the mice unsuitable for studying
long-term carcinogenesis from low doses of ionizing radiation. Therefore, the project is now focused on crossing
P53deltaP mice onto a different genetic background that we expect will lower the number of spontaneous tumors. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:

There is concern about increased carcinogenesis risk after chronic exposures to low-dose ionizing radiation, such as from
medical treatments, occupational low-dose exposures, and radiological accidents. This project aims to develop a mouse
model of low-dose radiation-induced carcinogenesis that may be used to test gamma-tocotrienol and other
countermeasures. This information will not only contribute to reducing the risk of radiation exposure during deep-space
travel, but also the risks of carcinogenesis from exposure to low-dose rate radiation on Earth. 
  

Task Progress:

In prior project years, P53deltaP mice on an FVB/Jax genetic background were obtained and used to create a breeding
colony. However, at around 100 days of age, these mice started developing a range of hematologic and solid tumors,
including lung tumors, mammary tumors, and subcutaneous tumors. The unexpectedly high rate of tumor formation in
untreated animals make P53deltaP mice on an FVB/Jax genetic background unsuitable for studying long-term
carcinogenesis from low doses of ionizing radiation. Therefore, we crossed P53deltaP mice onto a C57BL/6J mice and a
mixed C57BL/6J and 129S4/SvJae background. We followed a breeding strategy, combined with single nucleotide
polymorphism (SNP) based assessment of genetic background to select the mice with the most desirable background.
Mice created from both colonies have been housed to the age of 60-200 days with very few tumor formations observed.
These results suggest that the background tumor formation in P53deltaP mice on both genetic backgrounds is lower
compared to the original line of these mice. Next, we would like to expose these mice to low-dose gamma rays to
determine the rate of radiation-induced tumor formation. 
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