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Dr. Stone has asked me to sudmit more specific data to amplify his
general report to you on research problems commectad with health,

The firat objective of the biological research in the Biology Section
is to determine the results of expcsires of animals to Project radis-
tions and radioactive materials and to estimate the results of exposures

of man to thece hazards,

The mors important data and conclusicns bearing
on this objective are now summrized,

About fifteen percent of the radiocactive mmterials inhaled has desn de-

posited in the lungs, The tims required to remove one half of the
deposited materials varied from a few secomnds to two weelkn,

for tke

fission products investigated (I, Sr, Y, Ru, Zr, Ce) and from twelve
hours to two weeks for plutonium, while the times for ninety percent

removal vere about two months for Ce and Pu.
much upon the element and its chemical and physical form that no general.

izations are possidle.

These times deperd so

Fifty microcuries of Ce deposited in rat lungs

caused severe lung injuries and killsd half of the animals within three

mounths.

It has teen found that half of the rats swallowing fifteen microcuries
of ¥, S or mixed fission products per gram of dody welght d1d not live

over a month,

When adbout thres microcuries of S, Ba-La, Zr-Cb, or Y

per gram wsre introduced directly into the dodies of mice, rats, rabbits
or dogs half of the animmls died in a memth,
of Pu or Ra per grem of body veight produced the same result in mice,

Tats and dogs.

About one-half microgram

For the preaent it is reascnadle to asaume that a man

will be killed promptly by fifteen microcurics of fission products per
gfea or a half microgram of plutonium per gram introduced into the body.
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For smaller amounts of material in the body mice live longer, six
months for two and a half microcuries of Sr per gram to ten months
for half microcuris per gram dut they develop an average of fifteen
percent bone tumors ard twenty-five percent lymphoma and leukemia
before death, Similar figurss may be available in six months for
plutonium,

About 500 r of x-rays has killed half of several strains of mice,
rata, rabvits and dog® in & month and wve can expect the same effect
on man, With fast peutrons the wvalue is about 100 n for mice and
rabbits. It has been found that about half of the x-ray injury to
rats wes gone in a week after an exposwre, But 70 r per day also
killed rats and mice irn a month and 10r per day shortened their 1lif.
time considerably.

Doges and radbits whlsh ultimatoly died in two weeks after x.ray ex-
posure had an immediate prostration followed by agradual loss of red
blood cells, After a week the animals lost weight rapldly and de-
veloped other symptoms suggesting thet death wes caused dy circulatory
fallure. Two doge receiving/fatal and near-fatal amcunts of plutonium
showed the eame effects dut without the iaitial prostration.

Blood counts on animals exposed to various radiations and radicactive
materials have shown that the lymphocytes wers the most sensaitive cells
in the dlocd, 100 r of x-rays or 2k n of fast neutrons removed half of
thess cells vhile 25 r and 10 n respectively produced minimum detectebdle
offect. About two microcuries of Sr or Ba-lLa reduced the lymphocytes
to half In mioce, rats and rabbits while about a half microcule per graa
vas detectable, Pu and Ra reduced these cells to half in mice, rats and
radbits at about one-fifth micrograms per gram,

The microecopic examination of tissuss from exposed animals showed that
fission products end x-ray produced the most damage in themarrow of the
bones. The lymphatic tissues, the lining of the gut and the reproduc-
tive organs vere elso dameged. Plutonium caused severs damege to the
bone itself while for squivalent exposurs, Sr and Ba-la had lees effect
and x-rays 414 not produce any detectadle damage, ' The injured tissuss
recoversd more completely from x.ray damege than from that caused by
fisoion preducts. '

In conclusion I wish to summarize the present situation. The major
portion of our fact-finding program on the immediate effects of fiasion
products ard external radiatioms is complédted., Practically all of cur
personnel and facilities are now occupied dy wvork om Plutonium and on
delayed injuries.

K. 8. Cole
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