and relays his views through his attorney.

The IAT trial would involve about 100
patients, including controls. All will be pa-
tients for whom conventional treatment is
judged ineffectual. The types of cancer have
not been settled, but leading candidates are
non-Hodgkin’s lymphoma and a solid tu-
mor such as colon cancer. The serum will be
prepared on site according to Burton’s
specifications. But the rationale for treat-
ment decisions will remain his secret. Pa-
tients will be tested daily and the results will
be transmitted to Burton, who will transmit
back daily requirements on the types,
amounts, and frequency of dosages.

Members of the working group are not
supposed to talk about the protocol—“OTA
is very concerned that.controversy might
knock this out before it gets a fair test,” says
Roper of the NCI. One person with deep
misgivings about the project is Moertel,
director of the laetrile study. When asked
about it by Science, he said the “public social
need” for such a study had not been demon-
strated, and that “we cannot go chasing
around after every funny quack treatment
... somewhere you have to draw the line.”
Moertel also said he would be “shocked” if
Burton were allowed to dictate any of the
terms of the study and that allowing him to
keep certain information proprictary was
“absurd.”

The plans have attracted an irate response
from Wallace I. Sampson, professor at Stan-
ford School of Medicine and a founder of
the National Council Against Health Fraud.
He contends that any publicity will only
increase the demand for and hustling of this
“fraudulent” treatment. He says IAT pro-
moters will never accept negative results,
and that if the study should, by a statistical
“blip,” show positive results, it would take a
large number of negative studies to disprove
it. He also observes that “no dubious or
‘unorthodox’ treatment has ever been shown
to be effective.”

Herdman, a former vice president of Me-
morial Sloan Kettering Cancer Center, man-
fully defends the study: “we’re basically in it
to show that a clinical trial of an unorthodox
cancer treatment can be designed.” Robert
Makuch, a Yale University biostatistician on
the working group, concurs that a trial of
IAT will be valuable as “a case example of
how alternative therapies should be consid-
ered and evaluated—a model for other ones
that may come down the pike.” Herdman
adds that interest in unconventional thera-
pies is a strong strain running through
American culture, and that the issues raised
by this sort of thing need to be confronted.
“It doesn’t help to take an uncompromising
attitude.”
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Lower Radiation Effect Found

Human beings appear to be less susceptible to the genetic effects of the radiation of
atomic bomb blasts than people have feared. “There isn’t any good news coming out
of atomic war, but the genetic consequences may not be as great as we thought at one
time,” says James Neel of the University of Michigan Medical School in Ann Arbor.

This conclusion is the most recent finding of the long-term study that has been
exploring how the radiation unleashed by the atomic bombs dropped on Hiroshima
and Nagasaki at the end of the World War II affected the survivors of the blasts and
their children. Now conducted under the aegis of the Radiation Effects Research
Foundation in Hiroshima, the study is in its 43rd year and is the largest single source
of data on the consequences of human exposures to radiation.

The new analysis compared several indicators of genetic damage in the children of
men and women who had been exposed to radiation from the bomb blasts and in the
children of comparable individuals who had not been exposed. Among the indicators
measured were congenital malformations, stillbirths and newborn deaths, childhood
cancers, various chromosomal defects, and protein changes that could have resulted
from specific gene mutations.

There were no significant differences in any of these individual categories between
the children of exposed and nonexposed individuals, says Neel, who reported the
results at the XVIth International Congress of Genetics, which was held in Toronto
from 20 to 27 August. Combining all of the data, however, indicated that the
Hiroshima and Nagasaki radiation caused a small increase in genetic damage.

Using this information, Neel and his colleagues, William Schull of the University of
Texas Health Science Center in Houston and the Radiation Effects Research
Foundation and Akio Awa, Chiyoko Satoh, Masanori Otake, Hiro Kato, and
Yasuhiko Yoshimoto, all of the Foundation, calculated that the “doubling dose,” the
amount of radiation required to produce mutations equal in number to those
occurring spontaneously in human beings, is in the range of 145 to 255 rems—or
roughly four times higher than the doubling dose projected from studies of mice.

In other words, people may be substantially less sensitive to the genetic effects of
radiation than mice. “I feel reasonably confident at this time that man is not more
sensitive to radiation than the mouse, and there is a good chance that he is less
sensitive,” Neel says.

The impact that this conclusion might have on government standards for radiation
exposures—always a contentious area—is unclear as the data have just been released.
It might conceivably mean that a loosening of standards is warranted, although the
issue is sure to be controversial. Moreover, radiation increases the cancer risk of
exposed populations, and this factor will also have to be considered. The Hiroshima-
Nagasaki data on radiation and cancer are currently undergoing a reevaluation,
according to Neel.

An earlier analysis of the Hiroshima-Nagasaki data, which was published 7 years
ago, also pointed to the possibility that the genetic consequences of radiation could be
lower than expected. Since then, however, the radiation exposures in the two Japanese
cities have been recalculated. Although the resulting changes might have altered the
doubling dose estimates, the current work, which used the new exposure estimates
and also includes an additional 8 years of data, nevertheless confirms and extends the
previous findings.

The question then concerns whether the calculated differences in mouse and human
susceptibilities to radiation reflect true biological differences between the species or
merely differences in the experimental methods used to assess the susceptibilities. Neel
points out, for example, that one of the prominent methods used in mice may have
overestimated radiation’s ability to cause mutations in that animal.

But human beings may also have more effective ways of protecting against radiation
damage than mice. All species, including mice and men, have enzymes that can repair
the damage caused to DNA by radiation and chemicals. As Neel points out, “In
humans, the interval from birth to reproduction is on average 25 times longer than it
is for the mouse. It would make evolutionary sense if we had evolved smarter repair
enzymes.” It may be possible to test this hypothesis by determining the ability of
radiation to cause mutations in comparable genes of the two species, Neel suggests.
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