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Reeearch Pro;jects Ap‘proved or Reneved])m':mg September, 1950 N

(,{7.0\&) Sohre Pl X

'L’ne i’ollorwing ‘mmibers oi’ research projects were approved 1K
tiation or renewal dnn'i:ng September for direct AEC edmini stratiox

No. of pro Jects Amount

Biology 3 $20,300

Medicine 5 76,048
' : 8 $96 b 3,“'8

Advisory Committee for Biology and Medicine

The Advisory Cammittee for Bilology and Medicine held its
third meeting at the AEC in Washington, D. C., on September 8- 9,
1950. On Friday, September 8, a visit was made to the AEC Projpct at
the U. S. Department of Agriculture in Beltsville, Maryland, f
purpose of viewing methods and uses for radioisotopes in probl
lating to goll amd fertilizers.

In comection with the review of the budget, a full dis
held of the over-all research program for the Division of Biloldgy and
Medicine. Tt was the sense of the Committee that there he no
of the research program and thet wlthin our program universal hasis
be placed on the acquisition of ﬁmaamenta.l ¥nowledge.

Dr. George A. Hardie, of the Medical Branch, and Mr. Jo

v.
Lannon, of the Division of Finance, reported on their visit tq the Atomic
Bomb Casualty Commission in Japan. Dr. Hardie's report has been made
available to the Commission end to the Division of Medical Scifences of
the National Research Coincil. Copies are on file in the Division of

Biology ard Medicine.

The Committee studied the problems emansting from the ¢iscussions
and made specific recommendations as to the research program fhich have
been forwarded to the Chairman of the ARC.

Biology

Radistion damsge in plants. The Phyboradiclogy group ppt Argonnex
National Labaratory was initiated as a project to study the {ffecte of
radiation on higher plants. Ome of the major controlling fadtors of
plant growth and development is the growth hormones. Plant owth hor-
mones are commonly kmown as auxins, on the basis of their refulatory
function of growth. They possess other important properties] but their
function on growth, that is, irreversible increase in size volime, is
definitive. Acting in minute concentrations {physiological ount being

sometimes as little as a millionth of a millionth of a gram)], they provide
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a sensitive mecha:nism of,correla.tive regulation. Auxing exist 1.8 free,
- resdily. extra.cta:ble state)in a.ll 11v:mg cells of the plant. ' The chief :-

decades.

nent to research upon the mechanisms of radiation effects.

' - The'response _vcd.’,d:he a1;1:3;:1'1: to. directly or 1ndirect1y caus _,_va.rias- _«"

‘hions in ‘hormone level. has been" mtemively studied .In the past
Since.s mnnber ‘of the observed effects of high energy
tions are similar in effect to those caused by changes in suxin
the effect’ of .such: radia.tion on suxin and suxin economy becomes

two ..
radia- -
levely
perti-. ..

) The auxin native to. the plant is chiefly, if not wholly,} the
heterocyclic compound indoleacetic acid. Investigators et Argdpne
National Lsboratory have been studying the effect of ionlizlng yadiation
(1) on auxin in in vitro and in vivo systems, (2) on the biosyfthesis
of auxin in the living plant tissues, end (3) on physiologica.l processes
controlled by ‘auxin. _ )

X—ra.diation ina.ctiva.tes guxin in ai;ue'ous solutions with apparent
first order kinetics. Accompanying organic compounds are ablelto pro-
tect auxin against inactivation by ionizing radiation. Such pfotective

action was shown by ethenol, glucose, ascorbate, cysteine, glufathione,
and citrate--ell natural components of a plant. What, then, the
effect of ionizing radiation on auxin in the living plant? Hefe we must
distinguish between suxin and auxin formation, or biosynthesi

Using kidney bean, cocklebur, and cabbage plants, free jauxin
levels were determined lmmediately after varlous single doses
radiation. Radiation doses as low as 25 to 100 roentgens csu
diate drop in free auxin levels. As the radiation dose is in
the sbsolute smounts of free auxins in the tissue progressive

Depénding on the plant material, it takes from 50 to

tions produced in the tissues to inactivate one molecule of when
X-radiation is initisted. This is in contrast to the initial] inactiva-
tion efficiency of one molecule per ionlzation when a pure agueous solu-
tion of the hormone is irradiated. We have seen that indolegcetic acid
is readily protected in vitro by other oxidizable organic moJecules.

could compete with indoleacetlic acid for the radiatiom-induc
groups, the efficiency of free auxin inactivation is surpris]

low radie-
ing followed
nhibited
sively
vels of syn-
‘2 weeks, ;
increasingly

Continued production of auxin is likewise inhlbited b
tion doses from 25 to 10,000 roentgens, their auxin levels b
by periodic sampling after irradietion. Auxin formation is
in the kidney bean by as little as 25 roentgens, with progre
_stronger inhibition by higher doses. Recovery to control 1g
thesis after irradiation is attained in from several days tqg
depending on the dose. Doses of 10,000 roentgens result in
depressed biosynthesis, with no recovery.

The effectiveness of low doses of ionizing radiationfcan be
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interpreted as due to-its action upon molecules which affect multf~ - ' 4
L.nvolved -

moleculsar turn-over, that ‘18, the  enzymes.

: Biochemical investigations are under way dealing with the Jof

of ionizing rediation directly on the system involved in growth
synthesis.

growth and decreased suxin concentration..

tion doses can be reversed by aﬁplying synthetic growth hormomne
plant following irradiation.

If the enzyme system

ormone ,

Exposure of the plant to radiation doses caused decrdased-
The effect of the lowfradla-

o the

The effect of higher radiation dosps can-

not be reversed, implying that a more profound biochemical in}J has
taken place such.as on the enzymes.

Morphological changes due to 1rrad1&tion can llkewise hown
to be due, in paxrt, to radiation sensitivity of the hormone sys .
Plant workers are familiar with the phenomenon of apical domi ce. The
terminal growing point,. or bud, suppresses the growth of latera}] buds.
When the terminsal meristem is cut off, or severely injured, thejlatersal
buds immedistely leave their "dormant”™ state and béegin growing.] This
process was shown a number of years ago to be specifically contfolled

by the auxin produced by the teminal bud.

pressed as long as the suxin source is allowed to remain. If
applied source is in turn removed, normal grovth of the later
immediately initisted.

Thus, when the st
removed and auxin alone is applled to the stump, the 1aterals3ay sup-

i

tip is

is

Terminal growing points of the cocklebur were irradiate

with

single low ‘doses of X-irradiation, the remainder of .the plant Peing

shielded with lead.
100 percent in size within 2 days.
immediately after irradiation, lateral buds stayed suppressed.

Lateral bud growth ensued, the buds increpsing over -
When auxin wes applied to fhe tips

VWe can

therefore conclude that these aplical dominance responses to irfadiaetion

are chiefly, if not wholly, due to radiation sensitivity of t
supply system.

auxin

When growth hormone is present in tissues, it 1s relatjvely in-
sensitive to ionizing radiation. Auxin itself in plant tissu§ does not
appear to be unduly radiosensitive. However, the process of puxin forma-
tion is relatively sensitive to radistion, and provides an explanation,
in part, for changes in growth and development of higher pl s exposed
to relatively intense, low doses of ionizing radiation.

Medicine

Red Cross research contract (Harvard) on separation of white blood
cells and platelets. Within the past month investigators wojking on the
above AEC-supported contract have devised means of separati white blood
cells from other blood constituents. The separated white cells remain
viable for approximately 2 weeks, whereas white cells handlef by ordinary
nethods are destroyed almost immediately. This development jparks s real
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.- vhelming infection which accompanies; acute radistion injury, leule

U'N CLA S SIFEED

and cértain’ ‘disease conditions: .can:be’ determined “on-e gound -expefiment
- basisi’ *Arrangements haverbeen made ‘for: several AEC laboratories a.nd
1nvestigators to’ obtain supplies of white blood cells. U g

fications, and shipped to the Radistion Laborastory for this serf
somewhat similar plan permits the return of wastes, properly ps
ORNL for burial there. It is expected that operation of- these
plans will furnish needed experience and cost data on which to fpase a
~sound over-all waste disposal policy.

of the amounts of penetrating radiation to which team members gay be
subjected In an emergency. As & framework for the officially permissi-
ble emergency dose values, it was pointed out that a true emerg
will necessarily be a function of the degree of the emergency,
doses of 50-100 roentgens will subject the recipient to possifle injury,
that it would very likely shorten his 1life span, and especiallly that it
greatly depletes his "reserve" which ensbles him to withstand fradiation
‘which he would recelve from nature, from atomic energy operatons, and
from X-rays in diagnosis or therapy. On the basis of these cgnsidera-
tlons, the officially permissible emergency dose has been setfat 10
roentgens for members of AEC teams, whose members would normally re-
celve same exposure in the course of .their daily work, and 25]roentgens
for members of Civil Defense monitoring teams. -

Discussions have been held with interested staff membe
ing the health physics organization to be set up at the new 4
is expected that the contractor will administer the technical] phases of
‘the organization in contrast to the Arco plan which will opejate site
and personnel monitoring through central AEC facilities. On¢ problem
is the training of personnel whlch must be carried out in ong of the
present AEC installations. -

A conference was held at the University of Rochester for the
purpose of crystallizing a program .of research on plutonium fnd radon
inhalation, as a complement to the work on injected radioactfive sub-
stances which has been set up at the University of Utah. e Rochester
program will get under way as soon as quarters can be provided through
laboratory remodeling and construction, plans for which havd been
approved. .
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politan areas .

nors,  some 20 state civil defense directors or their represen 8 1v_es s
and representatives of approximately 150 local civil defense orfganiza-
tions. Foreign visitors were present fram Great Britain and Cghads

Emergency Radistion Monitoring Program. A meetling was Held in
Washington on September 22 of representatives of the five Operdtions
_Offices responsible for operation of this program in their resgective
areas. Agreements were reached as to alloecation of territory for each
area, policy for contacts with local govermmental agencles, stgndardi-
zation of radio cammmications equipment, permissible limits f¢r food
and water contamination, emergency personnel permissible doses] loan of '
instruments to state or city organizations for training purposgs, and -
several questions of administration of the program such as budgeting,

procurement, contract an'angements s ldentification cards for tpam mem-
bers, etc.

The C1ivil Defense Office of NSRB 1s to be. asked to infdrm the
states of the establishment of the monitoring teams, clearly ating
the limitations and responsibilities of the teams.

Radiological Monitor Instructor Training Program. During the
month a proposed certification for recognition of successful qompletion
of the various radiological monitoring courses given by the in col-
laboration with the NSRB was worked out with the cooperation $f the

Divigion of Organization and Perscmnel and submitted to NSRB for con-
currence.

Distribution of information. Copies of the NSRB publifation
"United States Civil Defense" were furnished each Operations Pffice and,

through the area coordinators, to the emergency radiation mo
teans,

Each center which gave the radiological monitor trai
was provided with coples of the "Effects of Atomic Weapons
warding to their students. .

~

Radiation Instruments Branch

A conference on The Chemistry and Physics of Radiatioch Dosimetry,
sponsored jointly by the Department of Defense and the Atomifp Energy
Commission, was held on September 18, 19, and 20, 1950, at the Army
Chemical Center, Edgewood, Maryland. The problems concerni liquid,

crystal, self-developing photometric, and other types of dodgi

discussed. The current Department of Defense program in dodgi

discussed in a closeq session on the third day.
- o -

eters were
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