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II - BIOLOGY AND MEDICINE
 

Research Activities    

 

  
  

 
Toxicity studies at ANL. Considerable research at Arge

National Laboratory has been aimed at counteracting the effects

ment of experimental plutonium and yttrium poisoning by zirconi

hour after plutonium injections caused: (a) a marked increase in] plutonium

excretion (from approximately 1.3 percent to as much as 50-60 pefcent of

injected dose); and (b) a decrease in the amounts deposited in the bone
(from approximately 65 percent-to 10 percent of the dose). The ¢ffect
on yttrium is similar but less marked.

In mice injected repeatedly with an LD-95 of beryllium gulfate

(0.7 milligrams of beryllium per kilogram body weight), it was f@und that
administration of avrintricarboxylic acid following each beryllidm injec-

tion not only protected the animals but enabled them to survive wfhile

still containing lethal amounts of beryllium. Studies elucidatiig the
mode of action of ATA have provided a rational basis for the seldction of

other compounds of potential therapeutic value. The studies hav@ also

given insight into some of the chemical mechanisms involved in md@tal-

enzyme interaction.

Studies on passive immunity. Experiments at Brookhaven Netional

Laboratory have been conducted to test the effect of whole body danma ir-

radiation on immunity mechanisms. A cobalt 60 source was used fdr the

studies and radiation dosages of approximately 650 roentgens equivalent

physical {the LD-50 being 750 reps) were administered to mice.

the time of irradiation. Taken together with other bits of evidence, this
finding suggests that the lowered antibacterial resistance follo

body irradiatigqn is attributable primarily to the failure of phagpbcytosis

by reason of the white cell deficiency, and that this phagocytosif may not

be necessary in antiviral immunity or in prevention of intoxicatibbn by

tetanus toxin.

Photosynthesis and antibiotics. At the Radiation Laborafory,

University of California (Berkeley), the effects of antibiotics afd other

biological inhibitors on photosynthesis and dark COo fixation are] being

investigated. The plant used for test is the alga Scenedesmus. Phe anti-

biotics used were chloromycetin, penicillin, aureomycin, and terrgmycin.

Several anti-folic compounds and dinitrophenol were also tested. While
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the anti-folics were negative, the dinitrophenol suppressed both processes. S

Penicillin and chioromycetin had no effect on CO? uptake, but d4pparently

altered the pattern in dark fixation by decreasing the amount ¢@f radio-

active malic acid. Avreomycin also inhibited dark COpfixatio§ at high
concentrations but accelerated it at lower concentrations. Te ranycin

had a similar effect. These results should aid in interpreting the nature

of both photosynthesis and the mode of action of antibiotics.

 
Uptake of radioiodine in humans. Recent investigatioks at the

University of Jowa have been carried out to determine radioactive isotope

uptake by the thyroid of human embryos. Dosages of 100 to 200% microcuries

of radioactive iodine were given to pregnant women scheduled fbr therapeu-

tic abortion. The embryos obtained were sectioned and autorad[ographed.

The human embryos showed thyroid uptake at four weeks, nearly pne month

sooner than was previously known. This finding is of primary Bmportance

to medicine in understanding transmission of this and other elbments

across the placental barrier; in studying the element uptake Oy the human

embryo; and in determining the amount of radioiodine which may be given

to pregnant women in terms of safety to the developing child.

a

Potassium absorption by tropical crops. A project hds been

initiated with the University of Puerto Rico Agricultural Expdriment

Station at Rio Piedras on the relative rates of absorption of fpotassium

from fertilizer and from soil. Potassium is one of the majorfcrop ferti-
lizing elements; however, no data are available on the relatife absorp-
tion of potassium by tropical plants from fertilizer and fromJthe soil

to which the fertilizer is applied. Such knowledge will be of value in

the study of cation absorption by plants, and in determining fo what

extent the addition of fertilizer or plant nutrients to agrichltural

soils is beneficial.

Algae productivity in the Pacific. A cooperative cofhtract has

been executed with the University of Hawaii for research studies directed

toward the utilization and evaluation of isotope techniques fpr determin-

ing algal productivity in the tropical Pacific. Research work recently

reported indicates that the productivity of the sea can be estimated from

measurements of COo fixation by sea water samples collected dqver a large

area. These studies are of interest in yielding significant information

relating to the mechanics, quantity, and rate of carbon-fixatfion through
photosynthesis by the marine algae. The results are anticipqted to give

a better understanding of the potential productivity of the Werm seas,

and to extend the development of radioisotopes as useful toogJs in the

study of biological processes.

 

Antibody synthesis. In examining the incorporationfof radio-

isotopically labelled amino-acids into blood proteins, a res@arch group

at the University of Chicago has made certain observations that have in-

portant implications in regard to the body's immunological rfactions. The

relative time-patterns of the appearance of the labelled grofips in the

blood proteins generally, as compared with antibodies produckkd in response

to injected egg albumin, suggest that the antibodies are not{formed merely
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by modification of pre-existing plasma globulins,.but are synthesized in}

dependently. Furthermore, it appears that this synthesis begins almost

at once, after injection of the foreign protein, so that considerable. anti-
body has been formed before it becomes evident in the blood. This finding

has led to a current search of the various tissues to locate the antibod

during the early period of apparent latent production. There is also4

possibility that a "pro-antibody" may thus be demonstrated...
    
  

  

   

  

  

 

   

   

 
Mineral element measurement in tissues. At the Sloan-Ketterihheg

of tissue. Two general methods are being developed. In the first method,

involving historadiography, soft monochromatic X ray beams are passed

wave~length, identifies particular minerals in the various locations yj

tured. The second method involves fluorescence analysis, in which elg

within very small bits of tissue, exposed to K-rays, absorb the rays

in turn emit lower-energy rays. The wave lengths of these secondary fays

serve to identify the elements responsible.

likely that one or more of these techniques may greatly facilitate
on the biological role of important trace minerals.

Radiation Instruments Program

Vesting of radiological instruments. An agreement with tite

National Bureau of Standards for the testing of radiation detectionfand

measurement instruments and their component parts has been in operafion
since March, 1951. Since that time O types of radiation detection
vices have been tested. These tests include experiments such as::chli-

temperature, humidity, shock, and vibration effects. Other relevamt tests
are also initiated when required. The instruments examined to dat@ in~-
clude special types fabricated in Commission installations, new sa

Report. Through the Radiation Instrument Branch, highlights of specific

important results are described in the publication Ra-Det, which

UNCLASSIFIED DOE/A RCHIVES
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istics as well as mechanical and climatic tests to evaluate the me¥its of

each instrument under simulated field conditions. The results are[primarily

of interest to the Geophysical Section of Raw Materials Division.

are being tested in order to determine electrical and radiation cofiesof (s

Civil Defense Activities

Inspection of tornado damage in Massachusetts. On June BP, 1953,

in the late afternoon a tornado struck Central Massachusetts. Thq@ tornado
moved from Petersham to Wrentham along a path of about 60 miles wifich

varied in width from several hundred yards to over a haif mile.
 

 

  
  
  
   

   

  
  

  

   

   

 

   

   

 

  

   

  

nado and at about mid-length it passed over the northern part of
. 4

Because of the possible similarity to bomb damage, Pro

H. L. Bowman, Consultant to the Division, was requested to exani

area involved. Destruction in the area did not look unlike a bo

area. However, the absence of fire resulted in the type of dest

usually associated with high-explosive rather than atomic bombi

damaged dwelling units numbered about 4,000; 630-700 homes were

and property damage was about $52,000,000. The damaged residenc

almost all single-family units. Many were literally demolished,

lost all or part of their leeward walls. Windward walls which r

standing were in many instances badly scarred by debris; leeward

were stuccoed with mud.

Some of the damage observed confirms wuch that has be
from bombed areas: (a) The usual wooden-frame dwelling is inade
anchored to its foundation. {b) The walls of this same type st

not tied together or to the frame. This fault is evident from

cases where the atmospheric pressure within the structure pushe

When the pressure on the leeward side of the structure fell bel

pheric. (c) A safe place for personnel in a tornado, as in ab

incident, is the cellar. In frequent instances the first floor
intact when the upper portion of the structure was either seve

or actually carried away. (d) Few of the load-bearing brick-w
which make up the majority of the structures in the older porti

cities were in the path of the storm. Those which were expose

College being the foremost example - fared badly. {(e) The ste

the shop of the Norton Company which was exposed did escape da

glass and corrugated asbestos siding onthe most exposed corney shattered
without dangerously loading the frame. The metal roofing was f[nadequately
anchored to the purlins and a large area was stripped off and pread over
the adjacent leeward area.

e numerous

out a wall

w atmos-

mbing
remained
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1 frame of

age. The

General

AEC handbook on transportation of radioactive materiel. Problems
arising from the diversity of conditions encompassed in reguidtions for the
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“Construction and Supply. A-conmittee meeting of Washington and operations

offices' representatives was held during May and June to discuss contents

of the proposed handbook, and also to draft recommendations for possible |

changes in Interstate Commerce Commission regulations. Consultation-is |

available on this subjectfrom the Bureau of Explosives of the Association
of American Railroads. Interim meetings will be continued in daly tending

to final draft of the Proposed handbook.

  

‘active materials has’ been. plannedin cooperation with the Division of”a

 Conference: on toxicity studies. A steering committee on toxicit

studies being conducted atthe University of Utah metin Salt: Lake city on |

June 17-19, 1953. These investigations inciude large-scale experiments . -

with animals on the Long--time toxic effects of plutonium, radium, and meso

thorium. Serial injections of dogs with the elements have been under way,

-and discussions were held to develop and evaluate the various injection an
analytical procedures required to correlate the results of this project.

Since the animal colony is considered akin to humans in these studies,’

medical care comparable to that which would be accorded humans willbe
given the dogs up to the time of sacrifice or natural death. (End of -

UNCLASSIFIED section.)
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