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Research Pro,1ects Apptj?vea'·or Rei1Mred.Thn1.ng September, -1950- -_ 
-- .;,· :·~.- -~;-~ .. ._ .... ·.·- .. ·~<;_·,.~---~· .. ·:~.~ ~ ':'~-->~:;1'~-:"'f~:_~-:~·; '.·.-;-: :· "-:~ -~-.!;::~ --~=:-:i:.·~-:.:-~--- .:_:--:-_::~F-:·,·._;=--._:: 

The :f'oliOwi'ng 'numbers o:r.·research projects were ·a'J?Pl"Oved. 
tiation or reri.eiral · dllr1llg September ·for direct AEC e.dministrati 

Noo .o:r·yrojects Amount 

Biology 3 $20,300 

Medicine :2 762048 
8 $96,348 

Advisory Committee for Biology a:n.d Medicine 

The Advisory Conmiittee f'or Biology and Medici:ne he1d its twenty:... 
third meeting a:t the AEC in Washington, D. C. 1 on September 8 · 9, 
1950. On Friday, September 8, a. visit w.s made to the AEC Proj ct a.t 
the "U. S. Department of' Agriculture in Beltsville, Maryland, f the-­
purpose of viewing methods and uses :for radioisotopes in probl 
lating to aoil and :fertilizers. 

In connection "With the review o:f the budget, a ful.1 dis 
held of the o~-a11 research -program for the Division of Biol 
Medicineo Tt lmS the sense o"f the Ccmnittee that there be no 
of the research -program and that within our program universal 
be placed on the acquisition o"f :f'undamental knovledge. 

Dr o George A. Hardie, of the Medical Branch, end Mr. 
Lannon, of the Division of Finance 7 reported on their visit t 
Bomb Casualty Commission in .ta-pan. Dr. Hardie' s report has b 
available to the Commission and to the Di vision of Medical Sc 
the National Research Council. Copies are on file in the Di 
Biology and Medicine. 

The Cammi ttee studied the 'Problems emanating f'rom the 
and made speci"fic recommendations as to the 
been forwarded to the Chairman of the AH: • 

Biology 

tors of 
owth hor­
latory 

' 
'· 

Radiation damage in plants. The Phytoradiology group 
National Lab~atory was initiated as a project to study the 
radiation on higher plants. One of the major controlling fa 
plant growth and development is the growth hormones. Plant 
manes are comm.only kno"Wn as auxins, on· the basis of their :re 
function of growth. They possess other important properties 
flrlction on growth, that is, i:rreversible increase in size 
definitive. Acting in minute concentrations (physiological 
sometimes as little as a millionth of a millionth o~ a gram) 

·but their 
volume, is 
ount being 
they provide 
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a sensitive .'mechanism. bf,' correlative regulation. .A~ exist .. ~· free; 
readily e~actabie.'etate ili all. i1Ying cell.a of' the i?l.ent• · T1:1. chiet·· ··,. 

-:~.i~~ ,~~j~ll~~:'-~·~· .·~~~:~;}1~£~~~~::-f,:~.!i~,!t~~ ):~~fJ;;·~.": 
· . · Th~·:~sP~~~~¢"i1;he.;»plimt;.-tQ.directly ~~ i~direictg, c~ . v.ari~~.:· 

tions in hornioxi..e'levef· . .has··been·intensively studied .ill. the past two .·. 
decades. smce .. a mmiber·: of· the o'bservea ef'f'ects oi' high energy radia~ 
tions are ,aimiler in ,effect. to .those. caused by cha:nges in auxi · l.evel,. 
the effect of' such- radiation on auxin and auxin economy bec6mes yert;i-. -; 
nent to research upon the· mechanisms of radiation effects. 

The auxin native to.the plant is chiefly, if' not vholly, the 
heterocyclic compound indoleacetic acid. Investigators at Arg 
National Laboratory have . been studying the effect of ionizing 
(l) on auxin in in vitro and in vivo systems, (2) on the bias 
of auxin in the living plant tissues,- and (3) on physiological ocesses 
controlledby 1aux1n. 

X-radiation inactivates auxin in aqueous solutions 'With apPa.rent 
f'irst order kinetics. Accompanying organic compounds are· able to pro- ' 
tect auxin against inacti va.tion by ionizing radiation. Such p otecti ve 
action was shown. by ethanol, glucose, ascorbate, cyeteine, gl athione, 
and citrate--all natural components of a plant. What, then, the 
eff'ect of' ionizing radiation on auxin in the living plant? H e ve must 
distin.guj.sh between auxin and auxin formation, or bioayntheai • 

Using kidney bean., cocklebur, and cabbage 'Plants 1 free 
levels vere determined immediately after various s~ngle doses 
radiation. Radiation doses as low as 25 to 100 roentgens cau e an imme­
diate droll in free auxin levels. As the radiation dose is in reaaed, 
the absolute amounts of free auxins in the tissue progressive y decrease. 

Dellending on the plant material, it takes from 50 to 
tions 'Produced in the tissues to inactivate one molecule of' 'when 
X-radiation is initiated. This is in contrast to the initia 
tion efficiency of one molecule per ionization 'When a 'Pure a 
tion of the hormone is irradiated. We have seen that indole 
is readily 'Protected in vitro by other oxidizable organic mo 
When we consider the tremendous excess of molecules in the c 
could compete with indoleacetic acid for the radiation-induc d oxidizing 
groups, the efficiency of free ·auxin inactivation is surpris ngly high. 

Continued production of auxin is likewise inhibited b low radia­
tion dOGes from 25 to l0,000 roentgens, their auxin levels b ing followed 
by periodic sampling after irradiation. Auxin formation is nh~bited 

in the kidney bean by as little as 25 roentgens, with progr sively 
stronger inhibition by higher doses. Recovery to control 1 els of syn­
thesis after irradiation is attained in from several days t 2'veeks, 
deI>ending on the dose. Doses of' 10,000 roentgens result in 'ncreasingly 
depressed biosynthesis, with no recovery. 

The effectiveness of low doses of ionizing radiation can be 
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interpreted a.s dlle to ·its action. ~on molecules 'Which e.J;fe.ct mult ..., · 
molecular tum-over~ that :is, the· enzymes. Ii' the.enzyme system, nvolved 

_in auxin supply 16 radiosens_itivei;·,thej,"ree.aurln rese.rvoir_woul ;be,-L.:"\: 
· rapidly lovered1 as marii:fest~ :::bi)·ed.u<ied :au;iil\le~i..: in extract , f:!,:ft~r ::~:j,:c.~ .: 
1rradiat1m:ip·r~;: ~,~~.,:·c.;~:, ~,:.;:;;~!::~tz;:~.'.~~~{?~~~':>:_:· ~-:~~;:~;::;t~d::~~~:<??:·.o:: : : ::,\_. -·-.·~· ·' ,1:/,, 

Biochemical investigations are under vay dealing with the .ff'ect: 
of. ionizing radiation directly on the system involved in growth opnone 
synthesis • Exposure of the ·plant to radiation doses caused deer ased -
growth and decreased auxin concentration. .The effect of the low radia­
tion doses can be reversed by applying synthetic growth hormone o the 
plant follo'Wing irradiation. The effect of higher radiation dos s can-
not be reversed, implying that a more profound biochemical inj has 
taken place such.as on the enzymes. 

Morphological changes due to irradiation c.an likewise be hmm 
to be due, in paJ,"t 1 to radiation ..sensitivity of. the hormone sys 
Plant workers are :familiar with the phenomenon o:f apical dami ce. The 
terminal growing point, or bud, suppresses the growth of 1atera buds. 
When the terminal meristem is cut off, or severely injured, the lateral 
buds immediately leave their "dormant" state and begin growing. This 
process ims shown a number of years ago to be specifically con 
by the auxin produced by the terminal bud~ Thus, when the st 
removed and auxin alone is applikd to the stump, the laterals 
pressed as long as the auxin source is allowed to remain. If 
applied source is in turn removed, normal. growth of the later 
immediately initiated. 

Terminal growing points of the cocklebur vere irradiate Yi.th 
single lov-doses of X-irra.diation, the remainder of .the plant eing 
shielded vi th lead. Lateral bud growth ensued, the buds incre sing over 
100 percent in size vi thin 2 days.· When auxin was applied to he tips 
innnediately after irradiation, 1ateral buds stayed sup-pressed. We can 
therefore conclude that these apical dominance responses to i adiation 
are chiefly, if not 'Wholly, due to radiation sensitivity of t auxin 
supply system. 

When growth hormone is present in tissues, it is relat veiy in­
sensitive to ionizing radiation~ Auxin itself in plant tissu does not 
appear to be unduly radiosensi ti,ve. However 1 the process of uxin forma­
tion is relatively sensitive to radiation, and provides an e lanation, 
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 se aration o 
cells and platelets. Within the past month investigators wo 
above AEC-supported contract have devised means of se-parati 
cells from other blood constituents. The separated white ce 
viable for a-p-proximstely 2 weeks, whereas white cells handle 
methods are destroyed almost immediately. This d~velopment 
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·milestone of -progress since the separated. vhite cells can nov be '·-
. fused. separately,' and their possible· usefulness- in -co:mbatting th 

.. W:iel,lirl.?lg. :i.ntecti®. ·'Which aecompaniee ;_a.<;ute radia'tion .1J1Jtn7, le . 
-.and certain'.·: Ms ease . Condi ti()D.S 0 cai~bft~;'dete~1 Ti°ed~on)a'.""BoUnd. • e_Xp. . .. nteJ.; -~ .... :~' 

.. -. basis~·-'" A#a.ngements have<::been wide ·-ro;ro: several ··..AEX:· 18.borat9i-ies a.nit ·, . ·,, >: ' 
investifia,tors. to ; obtai1i . supplies of,· ldrl_ te blood oell.s. -. . ' . . . . . 

Progress has also been made toward the. separation of via 
platelets. Platelets are necessary to control the hemorrhagic 
of acute radiation injury, .leukemia, and other disease conditio 

Biophysics 

Interim ap-proval has been granted to plans for the ret 
radioactive ;rastes by off-site users in the Berkeley Area to th 
tion Laboratory, for disposal at sea. It is specified that the 
must be encased in concrete in steel drums, according to def'ini 
:fications, and shiIJI>ed to the Radiation Laboratory :for this se 
somewhat silnilar plan permits the return of wastes, properly p 
ORNL for burial there •. It is ezjlected that operation of. these 
plans vill f'urnish needed experience and cost data on which to 
sound over-all waste disposal policy. 

Representatives from AJ!X! emergency monitoring teams wer 
of the amounts of ~enetrating radiation to which team members 
subjected in an emergency. As a .framework for the officially 
ble emergency dose values, it was pointed out that a true eme 
"'1.11 necessarily be a :function of· the degree of the emergency, 
doses of 50~100 roentgens Vill slibject the recipient to possi 
that it would very likely shorten his life span., and especial 
greatly depletes his "reserve" Which enables him to v:l.thstand 

.. which he would receive from nature, :from atomic energy operat ons, and 
from X-rays in diagnosis or therapy. On· the basis of these c nsidera­
tions, the officially permissible emergency dose has been set at 10 
roentgens for members of AEC teams, Whose members would norma lyre­
ceive some e::q>osure in the course of their daily work, and 25 FOentgens 
for members of Civil Defense monitoring teams. 

Discussions have been held with interested staff memb s regard­
ing the health physics organization to be set up at the new te. It 
is expected that the contractor -will a.cJminister the technica phases of 

'the organization in contrast to the Arco plan Which will ope ate site 
and personnel monitoring through central AJlX! factlities. On problem 
is the trainilllS of personnel which m.ust be carried out in on of the 
present A.EC installations. 

A conference was held at the University of Rochester 
purpose of crystallizing a program.of research on plutonium 
inhalation, as a complement to the work on injected radioac 
stances which has been set up at the University of Utah •. 
program vi 11 get under way as soon as quarters can be provi 
laboratory remodeling and construction, plans for "1hich hav 
approved. 
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Civil De:fense Liaison Branch . · -::;;.· c· ,, .. ~-,~~.:~:~ .. :-- .·- c·.·- " ''""' 

. _ _ ~.·. "r·: • .· -: . ·l:· .. t~:· · .. • . ;•·;·~ ... ~~!~~;J·.~·~~-/:·····.·~ ·:. 
_. ; ;- :_:,.~,::-.:<-NSRB Civil Defense·Exercieee~::::.J\:.;m;-~~~n~t!~;\9~·,<~h.~: .. 

:·-'-'''im.s· t;>reeent'•at!:the-Chicago·~c1v:q.':.Def~~-~~~:~J~~)=~~~;: ... 
S¢ptember·25 :'8.s 'a ~. ·-ot~::the.~ 1'SRB -hl.te.~P~~~;--;if<l.l"kf:l:ig . . . . 
Ill.term Civil -Defense Plans for Kay Areas.;.·>Th.1s;:pr,oject.··1nl6.:'th _ l@t .. '. 
of_ three exercises conducted jointly by the NSREf arid s_elec~d · tro- · · 
-poii tan areas. The Chicago exercise lra.S attellded by ::four state 
nors,· some 20· state civil defense directors or their represen 
and represent~tives of approximately 150 local cirtl defense o 
tions. Foreign visitors were present from Great Britain and C 

Emergency Radiation Monitoring Program. A meeting ira.s 

Washington on September 22 of representativ.es o!' the::fiveOper 
_Offices responsible for operation of this ~rogrmn 1n their res 
areas. Agreements were reached as to a"'l.l.oeation of territory 
area, -policy for contacts with local governmental agencies, s 
zation of radio communications equi-pmenty permissible limits :f 
and -water contamination, emergency personnel permissible doses 
instruments to state or ci tY organizations for training purpos 
several questiolis of a&ni~atration o:f the program such as bu 
procurement, contract arrangements, identification cards :for 
bers, etc. 

The Civil Defense Office o:f NSRB is to be- asked to inf 
states o:f the establishment of the monitoring teams, 
the limitations and responsibi1ities of the teams. 

Radiological Mani tor Instructor Training Program. 
month a proposed certification for recognition of successful 
of the various radiological monitoring courses given by the 
laboration vi. th the NSRB was worked out vi. th the cooperation 
Division of Organization and Personnel and submitted to NSRB 
currence. 

Distribution of information. Copies of the NSRB -publ 
"United States Civil De:fense' were :furnished each Operations 
through the area coordinators, to the emergency radiation mo 
teams. 

Each center which gave the radiological monitor trai course 
was provided vi.th copies of the "Effects of Atomic Weapons" or for­
warding to their students. 

Radiation Instruments Branch 

A coni'erence on The Chemistry and Physics of Radiati 
sponsored jointly by the Department of Defense and the Atom· 
Commission, -was held on September 18, 19, and 20 1 1950, at 
Chemical Center, Edgewood, Maryland. The problems concerni 
crystal, self-developing photometric, and other types of do 
discussed. The current Department of Tiefense program in do 
discussed in a closed session on the third day. 
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