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Letters

Initial Modesty

Authors “who believe that the use of
I or we is immodest” were gently chided
for their false modesty in the lead edi-
torial, “Passive voice,” in Science for 22
March 1957 [125, 529 (1957)]. But au-
thors who prefer not to write in the first
person are much more honest than those,
like the author of the editorial in ques-
tion, who write in the first person with-
out signing their names.

An editorial, report, or article whose
author is identified only by initials has
an anomalous status. Does it represent
the view or opinion of the editorial
board, as competently expressed by one
member? Or does the use of initials im-
ply a disclaimer by the board as a whole,
so that only the owner of the initials is
to be held responsible?

If cryptic initials are used only for in-
ternal identification, they should be
much less obtrusive—perhaps in 6-point
type, or in the form of a code number or
of initials run together without periods,
even in reverse order. As used, full size,in
Science, initials usually can be matched
up with one of the names in the mast-
head, so they offer little anonymity. The
editorial in question was signed “R.V.0.”
—presumably Robert V. Ormes, a mem-
ber of the editorial staff. Was Ormes so
ashamed of his editorial that he did not
wish his full name attached to it?

(Perhaps he should be ashamed. For
an essay on grammatical purity, its own
purity leaves something to be desired. I
was particularly set on edge by the sen-
tence: “In the editorial office we still
see gerunds and participles used in this
manner, and it is discouraging.” Is the
manner discouraging?)

In addition to making an unclaimed
orphan out of an editorial or note, the
use of initials, rather than an honest
name, imposes an unwarranted burden
on the poor bibliographer. Forever more,
this editorial must be listed as: “R(ob-
ert?) V. O(rmes?): Passive Voice,” or
“R.V.O. (Robert V. Ormes?): Passive
Voice.” Bibliographers should not be
forced to pay thus for an unsure author’s
false modesty.

ArNoLp CouUrT
Berkeley, California

Radiation Hazards

In the article entitled, “Mice, men,
and fallout” [Science 128, 637 (1958)],
M. P. Finkel presents some interesting
results regarding the effects of low doses
of Sr®® on mammalian life expectancy
and incidence of certain tumors. How-
ever, in discussing these results, the au-
thor draws far-reaching conclusions re-
lating to the danger to man (or rather

lack of it) from present Sr®° fallout. The
concluding sentence states, “the present
contamination with strontium-90 from
fallout is . . . extremely unlikely to induce
even one bone tumor or one case of leu-
kemia.” I would like to raise the follow-
ing points with regard to this conclusion.

1) In the data presented, the uncer-
tainty was such that a 7-percent shorten-
ing of life span in an experimental group
did not represent a statistically signifi-
cant deviation from the control, nor did
a threefold increase in the incidence of
osteogenic sarcomas. Yet the above
statement refers to effects on the world’s
population which would amount to a
small fraction of 1 percent.

2) No statistically justifiable extrap-
olation for determination of “threshold
doses,” or even demonstration that there
is a threshold different from zero, seems
possible from the data as presented. In
fact, these data appear to indicate that
the experimental design used is inade-
quate for this purpose.

3) At the present time, sober and ac-
curate evaluations of the effects of
chronic low-level irradiation of human
populations, from internal and external
radioisotopes, are essential for the for-
mulation of safe and wise national and
international policies regarding the test-
ing of nuclear weapons and the develop-
ment of nuclear power. It is unfortunate
that at this time a statement such as that
quoted above is published with the im-
plication that it is based on experimental
evidence, when actually it appears to be
without objective, logical support. Un-
founded statements minimizing radiation
hazards can be especially harmful if they
turn out later to have been false.

A more appropriate conclusion from
the data would seem to be that drawn by
Austin M. Brues from a discussion of
other data relating to carcinogenesis
[Science 128, 693 (1958) ]—namely, that
a linear dose-effect relation is less prob-
able than a nonlinear relation, and that
a threshold might occur.

CarL Moos
College of Medicine,
University of Illinois, Chicago

I should like to comment on the article
by Miriam P. Finkel. First of all, it is
difficult to tell whether this article should
be considered as an editorial or as a
strictly scientific paper. If the latter is
the case, I should like to strenuously ob-
ject to the opening paragraph, which in
a back-handed kind of way casts dis-
repute on some of the most eminent sci-
entists of our time who have been con-
cerned with the effects of fallout on
human beings.

Aside from this, I particularly wish to
criticize some of the scientific conclu-
sions. The type of effect that one is look-
ing for with respect to the action of
fallout on man is such that it has been
predicted that several tens of thousands
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of individuals may develop tumors or
leukemia. If the entire population of the
world is considered, then only one indi-
vidual in a few hundred thousand might
be expected to show this damage, if the
magnitude of the effect is what has been
predicted. I do not sce, therefore, how
the figures given in Table 1 of Finkel’s
article are adequate to enable one to
draw the conclusion that there will be
no effect of the above-mentioned magni-
tude. At the lowest level of radiation
used (group number 12 of Table 1), it
seems to me, the number of animals used
should have been approximately 200,000
instead of 150 in order to establish an
effect of the magnitude we are seeking.
Even with 200,000 animals it might be
expected that only one mouse would de-
velop a tumor as the aftermath of the
radiation, and therefore the number uti-
lized should be many times greater than
200,000 to establish a statistical signifi-
cance of the effect at the low levels. In
view of this I think the final sentence in
the conclusion is extremely unwarranted
and is not in accord with an objective sci-
entific appraisal of the data presented.

Although the author points out that
there are considerable differences to be
expected in the response to radiation of
a mouse and of man, I think this point
should have been further stressed, par-
ticularly in view of the conclusion in the
final sentence. One very obvious great
difference is the fact that the mouse cells
are exposed to the radiation for a period
of not more than approximately 2 years,
whereas human cells may be exposed to
the radiation for a period of 60 to 70
years, with much more far-reaching con-
sequences possibly accruing in the latter
case.

I feel that the great publicity given to
the article in question in the newspapers
has given perhaps an erroneous view-
point to many laymen who are not famil-
iar with some of the imponderables in-

volved.
Jay S. Rorr

Department of Biological Chemistry,
Hahnemann Medical College and
Hospital, Philadelphia, Pennsylvania

The article by Miriam P. Finkel of
Argonne National Laboratory propounds
very sweeping conclusions on the lack of
danger from small doses of ionizing radi-
ations, and particularly from stron-
tium-90 fallout. An examination of the
assumptions upon which these conclu-
sions rest is called for. The chief of these
is that the main danger of radiations in
man’s environment lies in their effects
on the individuals exposed. The author
states (page 637): “At lower levels [of
radiation], tumor induction and shorten-
ing of life are the major signs of dam-
age.” This leads her to restrict her dis-
cussion of the evidence as follows: “The
most useful criteria of radiation damage
to the mammalian organism as a whole

are decrease in life span and increase in
incidence of certain tumors.” Although
she states that “these studies are con-
cerned with the effects upon the exposed
generation only,” the article shows no
sign whatever that the author is aware of
the fundamental distinction between
somatic and germinal radiation damage.

The undoubted fact that high-energy
radiations induce mutations in germ cells
would seem to be sufficient reason for at
least using caution in discussing a ques-
tion of such importance as the radiation
damage to human populations. The data
presented have obviously no bearing on
the problem of direct proportionality
between the radiation exposure and the
number of germinal mutations induced.
The question of linearity of response of
somatic cells to radiation is treated in a
paper by A. M. Brues, from the Argonne
Laboratory, in the issuc of Science fol-
lowing that in which Finkel’s paper ap-
peared [128, 693 (1958)]. The conclu-
sion reached is that there is no evidence
of linear relationship between carcino-
genesis and the dosage of carcinogen,
and that this makes a mutational origin
of cancer doubtful. Whether or not this
conclusion is accepted, the evidence for
it is set forth clearly and examined criti-
cally. The same cannot be said for Fink-
el’s presentation, which arbitrarily ex-
cludes from consideration the genetic
radiation damage.

The neglect of elementary methods of
critical examination of evidence leads us
to doubt not only Finkel’s main conclu-
sion that “the present contamination
with strontium-90 from fallout is so very
much lower than any of these levels that
it is extremely unlikely to induce even
one bone tumor or one case of leukemia”
but also the rationale on which the work
was based. Surely understanding of the
effects of radiation on populations of or-
ganisms, including man, is not likely to
be advanced by willful neglect of one of
the well-cstablished effects of radiation.

L. C. DunN

T. DoBzHANSKY
Department of Zoology, Columbia
University, New York, New York

Moos’ comments are most pertinent to
the complicated problem of the poten-
tial danger from very low doses of radia-
tion. Since the major assumptions upon
which the usual estimations of the human
hazard have been based are not sup-
ported by animal experimentation, therc
is no reason to believe that straight lines
drawn from the effects of moderate
doses to zero effect at zero dose have any
meaning. My conclusions have been
based upon alternative methods of assess-
ing the human hazard.

The objection is raised by Moos in
point 1 that, in spite of the statistical
uncertainties of the values at low levels,
statements referring to large populations

(Continued on page 1580)
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(Continued from page 1534)

are made. On the contrary, my conclu-
sions are not based on the results at these
low levels. They stem from the extrap-
olation of tumor data from mice
through cats and dogs to man, and from
comparisons of radium and strontium-90
toxicity in mouse and man.

In point 2 Moos objects that the ex-
perimental design is inadequate to dem-
onstrate a threshold dose. That is cer-
tainly true. However, the design is
adequate for the intended purposes of
the experiment—namely, to examine the
effects of a range of doses and to investi-
gate the shape of the dose-response curve.

One consistent difficulty in assessing
the fallout situation is exemplified in
point 3 of Moos’s letter. The first sen-
tence is one with which any intelligent
person could agree whole-heartedly. The
second sentence is a consequence of the
charged, emotional approach so often
apparent in discussions of the hazards of
fallout. This attitude has unconsciously
influenced many interpretations of radio-
biological data. We need honest, objec-
tive, unemotional evaluations of the ex-
perimental results, which can then be ap-
plied to problems of world-wide con-
tamination. It is very important that
concern over these problems not be per-
mitted to distort the appraisal of the
experimental results.

Moos has suggested that I temper my
conclusions. None of the animal data
have produced linear dose-response
curves. The obvious conclusion is not
“that a linear dose-effect relation is less
probable than a nonlinear relation” but
that the relationship probably is not
linear. Regarding the evidence for a
threshold, I agree that the only justified
conclusion at this time is that a threshold
might exist. I so stated in my article.

Roth’s reaction to the opening para-
graph of “Mice, men, and fallout” beau-
tifully illustrates one of the primary
reasons for that article’s having been writ-
ten. Too many of us expect the distin-
guished authority in some specialized
field to be an unquestioned authority in
all fields.

It has been objected that not enough
animals were used to predict events that
might happen one time in a few hundred
thousand. This is certainly true. If Roth
will reread the third paragraph of the
article in question, he will find that my
objective was not to test such frequen-
cies but to examine the two major as-
sumptions upon which the previous pre-
dictions of damage from fallout have
been based. The 960 mice provided dose-
response curves with characteristics con-
trary to these two assumptions. That is,
they are not linear, and they suggest that
a minimum dose must be exceeded be-
fore the response is manifest. Conse-
quently, extrapolations along straight
lines from effects at moderate or high
doses to no effect at no dose are unwar-
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ranted. Our best information, based on
experimentation rather than speculation,
is that “. . . the present contamination
with strontium-90 from fallout . . . is ex-
tremely unlikely to induce even one bone
tumor or one case of leukemia.”

Roth calls attention to the very short
life span of the mouse contrasted to that
of man. This difference, along with the
great dissimilarity in size, is the main
obstacle to transferring mouse data di-
rectly to man. He will note, in the tenta-
tive extrapolations given in Fig. 5 of the
article, that both of these factors have
been taken into account.

Apparently Dunn and Dobzhansky feel
that my article should have encompassed
all of radiobiology. On the contrary, it
was deliberately limited to one small as-
pect of this subject—namely, considera-
tions of the methods that have been used
and that can be used to predict the con-
sequences to exposed individuals of low
levels of radiation. A discussion of in-
heritable damage was not pertinent, and
I expressly stated that the exposed gen-
eration only would be considered. If one
announces that he is going to investigate
the effects of temperature upon mitosis,
for example, should he be accused of
“willful neglect” if he does not include
the effects of temperature upon gene mu-
tation? I have had no experimental expe-
rience with radiation genetics, and it
would be presumptive for me to pose as
an authority on that subject. I am con-
fident that the geneticists themselves will
eventually be able to tell us whether the
linear relationship between gene muta-
tion and exposure holds at doses lower
than 25 roentgens.

Dunn and Dobzhansky say that I have
assumed “that the main danger of radia-
tions in man’s environment lies in their
effects on the individuals exposed.” There
is no basis in my article for this state-
ment. The sentences they quoted were
not intended to justify the omission of a
discussion of genetic consequences, as
they suggest. These quotations merely
describe the kind of changes that are
most apparent and most easily measured
in exposed animals.

I agree wholeheartedly that the data
I presented have no bearing on the prob-
lem of radiation exposure and germinal
mutations. It also was not my purpose to
discuss somatic mutations or possible
mechanisms of carcinogenesis. Why
should a reader be surprised that these
subjects were not covered? I also did not
include any mention of the effect of radi-
ation upon the sexual behavior of Para-
mecium.

It is difficult to understand how two
distinguished scientists could so misread
my paper that they should accuse me not
only of ignorance of the distinction be-
tween somatic and germinal radiation
damage but also of “neglect of elemen-
tary methods of critical examination of
evidence.” My main thesis was that most
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predictions of the effect of fallout on
tumors and life shortening have been
based on very scanty evidence and unsup-
ported assumptions. I proposed alterna-
tive methods of prediction that use in-
formation from animal experiments as
well as available human data. I am
forced regretfully to conclude that the
fallout problem elicits such an emotional
response that many otherwise sagacious
and objective scientists lose their ability
to read accurately and think clearly.
Mirian P. FINKEL
Argonne National Laboratory,
Lemont, Illinois
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