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This paperback publication is a tran-
script of the eighteenth NCRP Lau-
riston S. Taylor Lecture in Radiation
Protection and Measurement entitled
Mice, Myths, and Men. The author,
R.J. Michael Fry, MD, of Oak Ridge
National Laboratory, is an extraordi-
nary radiobiologist and a world leader
in the field of radiation carcinogene-
sis.

This lecture addresses questions
about the effects of ionizing and ul-
traviolet radiation on genes and how
these changes may be linked to can-
cer production. Dr. Fry begins by jus-
tifying the use of various animal
models to study radiation carcino-
genesis in man by drawing attention
to the marked conservation of gene
composition across phyla. A major
concern about extrapolating esti-
mates of risks of radiation-induced
cancer across species has been the
assumption that the mechanisms of
carcinogenesis are quite different
among species. However, the more
that we learn about how genes are
involved in cancer, especially those
changes related to the initial events
in carcinogenesis, the greater the
similarities are noted to be among
species. This homology of DNA has
made experimental mammalian and
other systems valid models for ad-
dressing many biological questions.

The incidence of susceptibility for
a particular cancer in humans is re-
lated to differences in lifestyle, diet
and exposure to environmental fac-
tors that in turn are related to eth-
nic and geographic differences.
Therefore, it is difficult to deter-
mine just how and to what degree
cancer susceptibility is related to in-
herited factors. Dr. Fry presents
many animal models which demon-
strate large differences in suscepti-
bility to cancer ranging from the fa-
miliar laboratory mouse to the
common domestic burro. In the
case of solid cancers, the suscepti-
bility to radiation induction appears
to be related to the incidence of the
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naturally occurring tumors for that
species.

The lecture continues with a presen-
tation of various theories of carcino-
genesis. Most models assume that
carcinogenesis is a multistage process
similar to that observed during em-
bryogenesis. Researchers also assume
that the initial cancer causing
event(s) at the gene level is associ-
ated with a defective repair mecha-
nism(s) and/or a germ-line mutation.
There is mounting evidence to sug-
gest that the tissue environment or
the influence of the community of
cells surrounding a mutated cell is
important for the expression or devel-
opment of cancer in an organism. In-
vestigators have found a large differ-
ential in the number of initiated or
mutated cells that have the potential
to develop into a cancer and the num-
ber of cancers that are expressed. We
now know that a tissue can suppress
the expression of malignant growth
and this observation has stimulated a
whole new area of investigation.

A model for the carcinogenic process
in colorectal tissues in humans is pre-
sented in some detail. The model as-
sumes that colorectal carcinomas de-
velop from benign lesions. The
sequential nature of the histological
changes from adenoma to carcinoma
are described along with the suggestion
that certain corresponding changes at
the molecular and cellular levels also
occur. These mutations involve both
oncogenes and tumor suppressor
genes. Deletions of alleles on chromo-
somes 5, 17 and 18 have been identi-
fied, as well as at least three tumor
suppressor genes. Loss of alleles from
chromosome 17p is a common finding
in colorectal cancer. This region con-
tains the p53 gene, thus resulting in the
loss of a functioning tumor suppressor
gene. A complicated discussion of how
multiple gene mutations in a tissue sup-
portive of a malignant process may oc-
cur from one low dose of radiation then
follows.

As the mechanisms of carcinogene-
sis are revealed and more fully under-
stood, there appear to be three uni-
versal changes that must occur for a
life-threatening cancer to develop.
These changes are altered control of
cell proliferation, accelerated angio-
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genesis, and the development of the
ability of a tumor to invade neighbor-
ing tissues and to metastasize. Little
is known about the role of radiation
in the stimulation of angiogenesis and
metastases.

Dr. Fry completes his lecture with
a review of cancer induction and the
cell cycle, along with the extrapola-
tion of risk of radiation-induced
cancers across species. Perhaps the
most singular change associated
with neoplasia is altered control of
cell proliferation; cell production
exceeds cell loss. This is associated
with a well-characterized alteration
in the cell cycle. Important to radi-
ation-induced neoplasia is the ob-
servation that p53 deficient mice
are extremely susceptible to tumor-
igenesis. The mechanism(s) of how
the p53 tumor suppressor gene and
its place in the cell cycle affects can-
cer susceptibility is being actively
investigated. This gene is clearly in-
volved with controlling the cell cy-
cle, enhancing DNA repair and in-
fluencing malignant progression.

In general, Dr. Fry’s lecture is a
brilliant and concise discussion of
the most common and current the-
ories of radiation carcinogenesis de-
rived from various animal models.
The author was quick to explain
these theories in the context of tra-
ditional teachings and to point out
their implications for human medi-
cine. Organizing and presenting a
review of such a large number of
studies is a tremendous task and
therein lies its great value. I highly
recommend Mice, Myths, and Men
to those who have special interests
in cancer research and radiation
carcinogenesis. This manuscript
should be essential reading for
graduate students studying radia-
tion biology, as well as residents and
practicing physicians in the fields of
nuclear medicine, radiology and ra-
diation oncology. Nuclear medicine
technologists may also find this in-
teresting reading.
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