PROGRESS REPORT

AEQT O

DLVICIOR JF BICLOGY ARD MuDICINE

DECEXBER, 1950

Research Projects Approved lLuring “ecember, 1950

R

The following research projects wore approved for negotistion or renewal

during Decenber, 1950:

No. of Projects Amount

Jedicine 7 $ 79,323

Biolopy S L9,12

Biophysics Total ﬁ._ \ 31:886
¥ed:cine

Yestern Res.rve University - £8,000 (1 yesr)
Investigator:s Dr, C, E., Carter

Title:
Punctions of irgothionine in ilematopolstic Tissue

Columbia University - 815,000 (1 year)

Inveatigator: Dr. Harry Grundfest

Title: ®Study of Ghanges in Permeability of Hormal, Polsoned and
Irradiated Nerve Fibers"

5INFG

E CLASSIFIED

DETERMINATION [CIRCLE NUMBER(S)}
" CLASSIFICATION CHANGED TO:

1. CLASSIFICATION RETAINED

3.CONTAINS NO DO

2

~ DEPARTMENT OF ENERGY DECLASSIFICATION REVIEW

University of Pittsburgh - $11,000 (1 year)
Investigator: Dr. dsrie A, Fischer
Titles “lechanism of Protection agzinst saciation®

Investigﬂm‘ Dr. Da"lid G. Cagm and Dro 43.4)0 SYGRI
Title:
University of North varclina (Contract Na. AT ho—l)-299) Aenewal -
Investigators Dr. J.U. indrews and id.i. deriut

Pitle: "Tracer Studies and Irradiatien in bental Metabolism"

“CLASSIFED INFO BRACKETED

7. OTHER (SPECIFY)?

wThe Effects of Ionizing Radiation on the Content and Metabolic

Barvard University (Contract iT(30-1)=793) cenewsl - $9,803 (1 yeer)

*pProduction of Cataracts by Heutrons and Uther Radlistions®

2,320(1 yr.

§§ Tulane University, School of dedicine - 39,500 (1 yoar)

8 3| || Inveatigator: Dr. ¥. S. Wilde

8 3 Title: "The Yetabollc Lxchange of Tissue Zlectrolyte”

954 Dl parety st Lo

=3z ives r3 Dr. Roy H. .

S sy Titleys "The Influence of Hadi.tion Injury Upon Chysiology of Sorum Lipids
ez 2 with Particular Reference to ths Function of the Liver”
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Biology

Iowa State College (Contract No. £T(11-A)=73~I)(Renewal) - $14,674 (1 yeer)
investigator: [Dr. Samuel Aronoff
Title: "Ressarch on the Metabolism and Phymiology ef Roots”

Iowa State collogo {Contract No. AT(11=1)=73-II (Renewal) - 39,900 (1 year)
Invustigator: ore. .R. Bealock

Title: "The Combined Biochemical and Physiologicel Aetionof 'ryroaim

and Vitmin B-12%

Michigan State College - 38,700 (1 year)

Invastiﬁ&mg br. H. B. my

Titlas *The Abscrption and Utiligstien of Rndiannc).!.du lppliod to the
Leaves of Plants*

The Ewory ¥, Thurstan Labs., Los ingeles, Calif, - $5,000 (1 year)
Invustigator: Dr. Benjamin d. Ershoff

Titla: "Comparstive 3ffects of the fnown B Bitmmins el an Unidentifled
intitoxic Factor in Liver on Rediation Indury in the Rat®

B ios

Washington University School of Nedicine, Edwerd M‘Mnckrodt Institute
of Radiology
Part I - Investigator: [Dr. ichel Ter-Pegossian
Title: "Messurement of Clinical X~fay Dosages snd Intensities by Means
of the Use of Scintillation Media " - §11,582 (1 ywar)

. Faré II - Investigators Dr. Wendell G. Soett ,
Title; ¥ Scamning of in vive Concentrations of Radicactivity in mn Attempt
to Locats Netastatic Timors snd Internsl alignancise in the Humsn w
820,304 (1 year)

A Roc Parel (SeenyuENNNNEY

A ad hoc panal of radiologista and physiclans eonsisting of

pr. Alan Oregg, Director of the Division of Medical Sciences,
Rocksfeller Poundation, and Chairman of the AXC Advisory cmitm
for Blology and “edicine, who soted as chairmmm of this meeting

Dr. Austin ¥, Diues, Associate Professor of Nedicine, University of
Chicago Medical School, and Senior Diologist amd Director of the
Division of Bielogical and Medical Research, Lrgwm. htional
Laboratory of the AEC

Dr. Simeon 7. Cantril, Radiologist with the Tumer Institute of The
Swedish Hospital, Seattle, Washington, consultant to the Atomic Energy
Commission andi to General Electric Cospany in their eperation of
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pr. Andrew H, Dowdy, Prefessor of Radiology smd Chatrman ef the Depart-
went, Medical School of the University of Celifornia at Los ingelss,
formerly Professor of Radiology at the University of Rochester Medical
Sehool end head of the AEC ressarch laberatories located there.

" Dr. Louis U, Rempelmann, “ssociate Professor of Radiclogy st the
University of Rochestur Madicg) School, Special Assistant to the Director
of the Division of Biology md Medioins of the ARG, fhrmsrly head of the
Health Division, Los Alames Scientific Laboratory.

Dr. Robert P. Loeb, M‘Profmoro:m. Wﬁ?hyliom
and Surgecns, Columbia University; specislist in Pathelogy and internsl
Medicine, Chairwan, Medical Yoard of Review, AEG, X947. - -

Dr. Curt Stern, Gensticist and Frofesser of s Univarsity of
California, member of AEC A4visory Committes fer ogy and Hedicine,
formerly Chairman of Division of 4iclogisal Ssiences, University of
Rochester, aad genetioixt with the AC projeet lesst ed theve, '

Dr. Bhiclds Warren, Professor gof Pathelogy, Narvard University Medicsl
Sahool, Vireator, Uivision of Piology sd Medisine, AZO.

Brigadier General James P, Coonsy for the irmy, Aduiral Thomas C.
inderson snd Dy, Bobert Flinn for the MRB , md Eajor Gerrit L,
lskhuis for the Alr Force . S

participated in a mesting at the offices of the Divisien of Biclogy and
Mediaine on December 8, 1950 for the purpose of studying the smount of
extarnal radiation frem radicactive materials that military perscnnsl could
tolarate and still effectivaly carry ous their assigned dutisy and missions
in the srmod Forces. In arriving st the conclusions the Committee took into
scoount the results of extensive aninal expsriments, the rwsponse of patimnts
treatad for disease by x-ray and radius, obgervations on the effect of
radistions from the stom bomd detcnated over the Jupanews cities of Hiroshima
and Hagasaki and aceidantal radiantion exposures within the NHsnhattan Project
and the AFC. - '

Henbers of the Division of Blology and Nedicine soted as staff so this
Comittes in gollecting and swwarlzing pertinent svailable research data
and clinical information and preseniing it ‘0 the Coammitiee for their

consideration. . :

The following questions were propounded and the answars are set forth ss deter-

mined by the Commitiee; >

Questicn 1. Assums that t rocps are acutely txpued h pénntrnﬁng ienixing

radiation (gama rays). At what dosage lsvel will they bacoms ineffective as

inawer of the Committes - Uniform dosage of S0r te & group ¢f armed force
personnel will not sppreciably affect their efficiency as a fighting unite
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Uniform scute dosage of 100r will produce in cccasional individuals
nsuses snd vomiting, but not to an extent that will rendsr Armed Forces
personnel at any time ineffective as fighting units. Troopa receiving an
agute radistion dose of 10Or and above ought to be givem, as 3oo0n 28
feesible (within a week, if possible), a period for rest and individual

eval.astion.

vnilerm acute dossze approximately 150r or greater con be expscted
rapicly (in a few hours) to render armed forcespersonnel as a group ineffective
as troops through as ubstuntisl inciuvence of nausea, vomiting, weakness and
prostrition. Mortsalily produced Ly mnacute dose of 1S0r will be very low
and eventual recovery of physical fitness usually may be expected.

Fisld officers sheuld thorafore assume that if substantial nmumbers of
their nen receive acute madi.tion deses substantially sbove 100r, there la
v grave risk that their commsncs will repidly bscome ineffective as fighting

Question 2, That dosage will repder an air crew ineflicient, that ia,
wnable 1o complote a mission, durirng a £flight of cne to three hours, four to
twelve hours, twelve to fo.ty-aight hours?

inswer of the Committee: In all three cases if radiction dosase to
flight crew mumbers is nsld below 75r, radiation exposure will be uninportant
4n determining the success or failure of a mi-'sicn provided the crew members
had not previously received an apprecisble amount of radiation., In all three
oases rediation doses substantislly zbove 75r, combined with human stresses
sssociated with military aviation missions in wartime, are gonsidered to very
seriously reduce the odds for succesaful completion of amission,

Question 3. Yow often may an sl roraft crew accept an exposure of 25r
per mission and still be a reasonnnhle risk for subsequent missions?

tnswer of the Committee - It is probable that at least eight missions
esn bLe corried oLl &l weexly or longer intervals, with exposure of 25r per
m ssion, befors the chance of missicn fatlure becomes large cue either to
{1lness during the mission or significant goneral detericration in health
and ability. Lore m ssions may be fessible, but personnel should be care-
fully checked and aevaluated before sach mission and particularly before s
decision to perm t greater exposurc than 200r totel in these divided doses
is nade,

The poasibility should nct be iznored that cummlotive radisticn doses
to the entire bedy above 200r may  substantially reduce the life expectancy
of the irradicted indivicdual,

Juestion L. A subparine orew are rsceiving 25r per mission. How many
missions should they be allowed to make?
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Answer of the Committse ~ The sanswer is substantially the ssme a8 to
Question 3. 1t 1s probabls that at least eight missions csn be earrisd cut.
- Personnel ought to be carefully checked and evaluated after each mission.
The possibility of substantial recuction in life expectanay by radistion
doses totaling ever 20frshould not be ignored.

Biolopy Sranch (AesFERNNTIEN

Human Oenetics - At the Kovember meating of the Biclogy and Medicine
Advigory Committee the question of supporting work in human gsnetica was
discussed. In complisnce with the general tenor of the discussion, a
propesal for investigation of certain humsn mutation rates wes invited from
Dr. James 7. Neel of the University of Kichigmm who had discussed this problex
on several previous accasions with Dr, Jells. Br. Neel's prepcsal will be
discussed at the January ameeting of the Advisery Comaitiles and will be the
first ressarch sontract in human genetios if it is spproved. This work will
not deal with the effect of irradision dut enly with naturally cccuring
mitations in man, ' N : o

Longevity Studies - Soms of the mice surviving operaticn Grecthouse sre
tc bas returned to the United Stat as for cbssrvations over the rest o¢f thdir
1ife span. This work will be dene in the Siology Division at ORNL. The
Biology Branch wus repressnted by Ir. Zelle st the Degember 18th Conferance
at Oak Ridge to discuss specific plans for the sataraet; Swmor incidence, and
longevity studies of these mice, The overall sise of the study ves reduced,
s better statistical deaign developed especially for the control mice, and a
convenient system of recording data on tha IIM eard outlined at the ccufarece.
Personnel requirements, finsncing, end other problsms pertaining to the progrmm
wers discussed, o

The studies on the longevity of the mice frox Greenhouse goxprise only
ons part of a program on the effects of radiation en longevity. Other studies
_using external seurces of radiation will be initiated with doge and other
species, Animals will be exposed to single »-ray treatments at various dossge
levels, md also to intermitient exposures, ‘ C

Irradiation kffects on Plants - Eesearch at the U. 5. Department of
Agricullure st Jaltsville on an A.C project has dualt extensively with the
effect of radicsctive isctopss on plant growth, In messuring the lmmediate
affect of irradiastion on plants it has been possibls to measure a decrsase
in root length, in top growth, and the sise of new lesves. These methods are
only qualitative and with them litils visible injury to plants is noticesbls
in such plants as barley and alfglfa when the plants sre gromm in nutrient
solutions containing less than 50 wicrocuries of P32 per Xilems

It has recently besn observed that cell division tesses in the meristematie
region such as the root tip or stam tip when subjucted %o s Gonstant relatively
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high level of irradiation. The cslla of the growing pointa enlarge; tha
cytoplasm in the oslls becone loss dense; the esll walls thicken. In short,
the rsgion tskes on s somewhat abmormally mature sppsarance, ZIhe ether
growing regions of stems and roots ars similsrly affected by radiation.
Bowever, the cell's apical meristems sppear {o be damaged when the plants

are grown in solutions whose spetifie activity level was low anough te afford
normal development of the rest of the plant. By measuring the sigs of the
peripheral spical meristematic oells under a mimcroscope it has been possible
to obse:ve effects or irradiation from 50 microcuries of P32 per liter of

autrient solution dewn to less than 2 microcuries. This is s range of

activity over which there is no spperent changs in the sise of the plant,

~ Thess results indigated that this method will serve as s quantitative
neasursment of the effect of irradistion on plants at rslatively low
activities. It nas thus been possibls to show fhat ¢ ven st the lower

radiation levels thers is m effsot on plant growkh.
CAvil Defense Lialson: Brinch -

Civil Defenaw M%aﬂbn - A member of the Branch attended the hearings
held by of the Senats irmed Services Committes om propowed
eivil defensa legislation., On Decamber B et the request of this sudb-comuittee
the Director of the Division of ¥i.logy and Hadisine testifled on the pending

bill, His statecent hor been cizeplated for the informstion of the Commission

as AEC 171/15 dated Deowmber 18, 1950,

Subjest to a request to the Chairwan, AEC, by Representutive Whittingtem,
Chairman of t he House Public Works Comwities, the Director of Bioloyy and
Medicine and the Acting Chisf, Civil Defenss Lisimon Brsmneh, met with Mr,
Whittington and Hepresentative Dondaro {o diseuss effects of atomic weapons
relative to pending legislation for dispersal of Federal agencles,

Shelters for AZC Facilities (WP®3Y Use Onlg;

Hajor ARC installations have been requested through the opersting program
divisions to furnish "flashv gatimstes of the costs invelved in providing
adequate shelters for their populations, assuming enemy alr attacks with atomie
as well as other types of woapong, and warning sysiems capable of tramsmitting
signals of such attacky to the populations inmvolved.

To assist in formulation of these estimates tentative damign criteria for
communal type shelters and rough sketches of suggested family {ype shelters were

| furnished as guides,

Deairn Criteria for Savamnsh River Plent

The Acting Uhiof, Civil Defunse Liaison Braneh, spent a major poertion of
his ¢ime during the month working with representatives of the Division of
Production, the Department of Defense and the Dupont Company in determining
design criteria for the new Sgvennah River Plant.
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noview of Public Sheltaer Plsns ~ The Commissicn has informed the HSRE
that T3 A1l exomine Tor safely factors, if subjsct to atemic bomb attack,
the nl:rs for the Doston Common underground gerage and plans or one other
dual-purpese structure as requosted by the RFC and the 1SRAB,

Review of Thite House "lins mddnlomennmsimg,

Plana for construction ;roposed for ths Zast Terrace of the #hite Younae
have bcen reviewad by ths ,ctinb ‘hief, Civil Lelense Lislszon Branch st the
request of the Architect of the vhite Touse,

Federal Civil Cafense Administirstiocn-NSRE Sriefing Session

Arrangenents were made by the Iranch for s briefing session by FCDA ond
HSRB peracnnel with AEC staff members to discuss civil defdnse activilies
relsted to the thrae :0C cormunities. At the meeting the process ef designa~
tion of so-callad cor itic 2l t;argat arccs throughout the couniry was explained
and the factors deteraining such desigmation wara outlinec, State maps
showing ¢ itlcal arsas for the States containing the 'FC cormunities and
States adjacent thereto were provided and have bDeen transmltted to the
communities,

Infoermution Purnished 00: and WEWYH

The rcting Deputy fdmindstrater, TCI'3y wsna the Director, Health desuurces
Offica, HSH3 have been furnished a statement of levels of radiosctive contemina-
tion in water and foor perwi-sible under emergency conditions, Thia statement
was prep-rad for ase of the 4.C emmr.o.cy radi:tion monitoring teams in event
of atomic disupetzr end wes Turnianed these agencies for use in their national
eivil delemse prevram,

Reviaw of FCTRA Docunimts

The "Health Services and Special Jieapons Tefunse® lanual was further
reviswed for technical sccuracy in galloy-proof wnu page= rool form by members
of the Uivision prier to its public release on December 27, 195

Radistion instruments .ranch (e

The I'CDA issued specifications for Civil Lefense Radiologicael Honitoring
Instruments on December O, 1950, as the result of initial broad specifications
preparad by the Radiation Instruments 3ranch. Although thers sre several points
in the issued specifications with which ASC psrsons are not in complete agree-
ment, the spacifications will be usoful to racistion instruments sanufscturers
in giving them fira operationsl characteristics to whiech they can design
instruments. It is propesed that resulting prototype in-tmantu will be
evaluatsd Ly the National Buresu of Standards.

Arrangocents were made to loan the Jtate of Illineis s number of inatru-
monts for training Civil Defense iadiolosical Monitors, (6 58565-1
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Procurenent and Industrlal Developmant Activities

AEC ponsorad liesearch and Tevelopment

Twenty of the oivil defense radi:tion monitors nanufactured by the
Victoreen ‘nstrument Company undsr 2iC contract wera received during December,
These instruments are of the lonization chamber iype employing the Tuiridge-
Brown electrometer circuit. The upper range of these instruments is 25 reent-
gens per hour, io determ.oat.on has buen made of the speotrzl and performance
characteristics ¢f these instruments,

Inspection anc Sesting

During the mouth of Jecember, one hundred and eighty radintion dstectlon
Instruments, accesacries and corponents were received and tested, Seventy-
five heutron dosimeters produced by the Cembridgs Inatrument Conpany were
rejectcd Lecause cf sanufacturing defects. Since thase dosinaters ware pro-
cured under ¢ gouuction Jevelopment contraet supervisud by the NY0 Insiruments
Sranch, Lhoy will be returned to thedr laboeratory for farther inspection and
return o iho aanuizeturer,

Technical Coordinstion Activiiles
RA~LCT

In or¢er tc promote among the 7LC instruments group a more personzl interest
in the averell instrument _rogrum, a series of blogrophical sketches on the
leading instrument perscanel is to be a reguler fvesture in 2-LDET, The academic
and experience background of the incividuals will be briefly cuilined, w#uile the
significamt contributions te radlution instrument.tion will be huigh lirghted,

In view of the wide intersst on the progrems of cur Special Flectron Tube
Development Program, the monthly progress repurts suomittec by ZCA will be.
publishud in 3A-0.T. €A has buen contacted and not only has no objections to
the ides, but i decidedly io favor of it,

Hilitary .ctavities in Hadi:tion Inatrumentation

Progresas reports concerning the umany military adninistered contracts
involving reseerch in radiztion detection Lave not recasived sufficient distri-
bution esithin the ixC. Since it would he difficult to obicin the number of
copies Lo maie & complete distribution, the 3ranch is plamming te abstract amd
diagamirate this information directly. Initially, a Cospendium w#ill be distrie
buted liating tho activities and propress to aate, Supplemsntary "nuws letters®
will e geat oul zonihldye

Civil Ua.ense Radiolegzical dHonitoring

4 member of the Branch accompanied Hr, H,D, LeVine of the YYOO on a visit
to the Jeston Ilnstrument Lompany to iavestijguta the technical characteristics
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and comasrcinl svzilability of 27) degree meter movements for possible use in
the HYCO develo.ed Jeigsr integrator civil defemse instrument. ¥eston xivised
that satisfactory 270 degres neters could be provided dut did not recommend
their use uniess absolutely required, in viaﬂf their edded complexity and
inersased rnost, _

Tme Haval .acdiclogical Telfense Laboratory has reported promising devslop-
ments in a mulil,ls oluctrode fon cuamber survey meter for eivil defense. It
has been zirecd that tiz eentozet sith BRIL will be sxtended through aperioed
of 90 Joys to allow compluticn of ihis development, Of the $56,000 originally
treansferred o .7 Lo caver this sork, only about §13,000 has been spent to dats.
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