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H., J. Curtis

BIOLOGICAL WORK AT CLINTON LABCRATORIES

Dr, Stone suggested I write you regarding some of the resulta which heve
been obtained by the biological group st Clinton to supplement his recent
letter to you on the aima and accomplishments of the biological program.
From the purely blological side, our task hers has been to investigmte

the diclogical effectz of external radiations and other hazards which might
exist in the neighborhecod of a production pile,

——— e ——

It has been necessary to devise methods for exposing animmls to the various
radiatione in pure form and over a wide range of intensities., The plan of
the experimente has besn to expose groups of animels to high intensities of
a particular radiation and establish the acute lethal dose, and with thia
Inmovledge extend the wark to lcwer and lower exposurss extending over
longer and longer periods of time, Specific findings and the present
status of the work with the variocus radiaticns ars as follows:

Gamsa i This radiation has been coneidered as eguivalent to x-rays,
about which a good deal 1s known medically, The other radistions have
boen coupared then with this, doth for acute and chronic effects, in order
that results could be more easily applied to man. Many experiments are now
in progress, essentislly acting aes controls for experiments with the other
radiations,

Fast Neutrons: It hae been found that for scute (30 day) death thie

radistion ie 3,0 times as effective &s gamma.radiation for equal energy
absorption. When administered at a rate of 13 n/day and 4.3 n/day animals
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die after accumilating about tkree times the acute lethal dose (SO n) but
at 1.15 n/dey after only 1.7 times the lethal dose, This is faster then
for gamma radiation but how much faster is not known since the corres-
pording gamma ray series are not yet complete, Histological and hemato.:
logical effects are almost identical with those produeced by gauma rays,
but the long term series ars not complets, For acute effects, getma rays
and fast neutrons are completely additive.

Slow Neutrone: It has been found that 504 of mice will die in about

21 days fclloving an 8 howr exposurs to 2 slow neutron flux of 3 x 18
neutrons/cm®-sec, About one-fourth of this effect 1s dus to capture gamms
redletisn from lydrcgen, and the repaipder presumably to proton and oLk
recoil from the reaction A% (, p) C1*. These latter are produced
preferentially in the nuclei of cells, and sc produce maximm damage.,
Radloective 1sotopes formed in the body as a2 result of exposure are a
gsecondary hazard, of which phosphorus 1s the most important element,
with Ne, XK and Cl playing minor roles, A few preliminary results on
long term effactas seem to Indicate that this radiation mmy-have very
potent carcinogenic action, a hint of which has also been received from
histological studies.

Beta Rays: In order to produce death it is necsssary to apply about
Twice as much of this radiaticn as with gasma rays as measured on an equal
energy basis, However, the absocrption of gamma rays is proportional to
the volume of tre animal while with deta rays it 1s proportional to the
surface aree., Thus the acute lethal dose of Yeta rays for mice is 4500 r,
for rats 7500 r, and for rabbits 20,000 r at the surface, However, since
in this vork the real danger from beta rays probably lies in damage to

the skin of the hands leading to skin cancer, one, therefors, cammot resson
that beta rays zre leas dangerous than gamma rays., Beta ray ulcers have
been produced by local exposurs which heal only after several months, and
okin cancers have been producedin mice after only a single expoaure,
Eistologlical studies shov a heavy thicksning of the skin following recovery,
and metabolic studies show that large quantities of dody fluids ares lost
through the dammged skin. Beta rays produce no effect onm the blocd count.

Other potential hazards in the neighborhood of the Clinton pile have for.
tunstely deen found to de negligible, - All animale in the bduildings and
around the grounds are normal in every respect and this work will socon be
discontinued., Rabdbits have been exposed to the undiluted plle stack gmaes
for about 15 months and ars still normal {n every respect, From studies
on fission recoil isctopes obtained by placing bare uranium foil in the
pile, it has been found that the hezerd due to the inspiration of these -
products is a very minor ome, and if such products were rsleased in the
eir the danger would dbe from extermal deta and gamma radiation.

- \~_~_~~_~__ - .
It can then be eald that perhaps our hardest task, that of developing
exposure methods, is complete and that many of our hardest biological
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problems have been solved, Since July lgik we have been observing the
prolonged effacts of radiations, and the longer these observations ars
continued the more information ve will have. Results already cbtained
from these experimsnts have indicated the desirability of starting a number
of new geries, I Teel that thisz iaboratory is almost uniquely egquipped to,
continue these studies, and that it weculd be a mistake to curtail them,
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