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MONTHLY STATUS AND PROGRESS REfDRT 

Division of Biology and Medicine 

MONTH OF DECEMBER 1953 

Research Activities 

Somatic Hutation Progra111. (ill~CLASSIFIED) Brookhaven N tional 
Laboratory has extended the somatic !11Utation program which as initi­
ated in December 1952 to test the feasibility of producing eful 
mutations in pla.~ts by means of ionizing radiations. The jor agri­
cultural experiment stations in the east are takin~ part in this 
research work. The main emphasis in the program is on the roduction 
of somatic mutations in plants, shrubs, and trees which are norm.ally 
propagated asexually. · The experiment stations select the terial to 
be treated, and after irradiation at Brookhaven the rnateri 
screened for usefulness at the originating station. Most o 
rial in this program is grown in the gamma. field, where c 
vations are made of abnormalities. The cobalt source in th gannna 
field used for these exper'.LJ11.ents has been increased from 2 curies 
to 2,200 curies. In addition, the location of the source i the field 
has been changed and the field enlarged. The increase in s 
indication of the usefulness of the field in the biology P­
such numbers of plants are beine used that a positive answ 
applicability of radiation as a tool in plant breeding sho 
available in a few years. 

Also at Brookhaven, use is being made of the thermal 
facility for mutation production in plants; it has been sh 
thermal neutrons are more effective in producing mutations 
a~ount of damage than other forms of radiation. It is als 
c~ear from other studies that thermal neutrons produce ra · 
in biological material by quite a different mechanism than 
and are thus providing another effective research tool. 
recent work with neutrons has led to some findings on indu 
resistance in plants. Rust diseases bring a.-rmual losses o 
do2.lars to the oat crop, which is the nation's second larg 
crop (after corn). Investigators at Brookhaven exposed se 
oat seeds of the rfohawk variety to ther;n_al neutrons. A.fte ... 
crops were ha.rvested, seeds were planted in the summer of 
second-generatio~ group grm-m. Artificial inoculations of 
fun~us (Race 7 A), to which the Mohawk strain is particular 
were given to these plants. The rust funQ1S spread unifor 
the oats nursery, affectine; all but a few plants. In thos 
tion had ta..~en place, it was demonstrated that the plants 
ance ·which p~e-.ren7-ed any da111age. In the few not infected, 
t~k~:-i arid planted in the fall. Resulta..rit plants were inoc· 
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the rust disease but continued to show resis-t:-ance against it 
far as is lmov.-n, the new strains have the desirable characte 
of the orie;inal ¥.:IQhawk variety, including high yield. Furth 
experiments will be continued to · deterr.Jine applicability to 
varieties and crops. 

CalorJnetr:i.c Evaluation for Radiation Units. (U1JCU.SS 
Hodern radiation dosimetry is lareely based on tbe Bragg-CT 
cipJ.e which permits the rneasurement of the arr1ount of energy 
cy tissu.e fro:n. ioniz:lnr; radiations. .Although tbe analysis 
pretation of radiation experiments require that the radiat.i 
and its 11C.ose 11 (absorption) be lmown in ergs/crn2 and ergs/g 
respectively, the actual calibration measurements are usual 
with ionization chambers rather than directly by a calorime 
This procedure has been customary since ionization measuren: 
been convenient and reproducible, whereas the direct calor· 
measurement has appeared difficult. The necessary conversi 
ionization meas-urement into absolute units is simplified wi 
assunipticn of the Bragr,-Gray relation but is not always sim 
certain. By the calorimetric method 1.fuich Sloan Ketterinr; 
ha:.'3 developed recently, it is now possible to quanti tati vel 
the relation between ionization and absorbed energy as a f 
atomic muriber of absorber and enere;J' of X-ray to examir:e 
ticr..s of the BragE-Gray relation that might exist. 

Scientists -workine; on this project suggest that this 
method of fJux deternination be adopted as the fundamental 
of the output of the roentgen-ray generatcrs, particularly 
<l.bove l I·:ev. 

Radiogerm.artiurn Inhalation Studies. (lHICLASSIFIBD) 
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usefulness 
0f radicisotopic materials in evaluation of indvstriaJ 
plified in a recent report from the Hedical Department 
llaticnal Laboratory on a colJaborative study w:.th the U.~. 
at St. Albans New York. The study involved the use of pi 
germanimr; (Ge h) to trace the fate of this eler.ient after i 
t;errnaniun du:.::ts, s-uch as J'll:i.p;ht be met durinr.; the productio 
electronic device::: which ·employ german:itun cryst3ls. 
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Rats were~ expo:::eJ for one hour tc atmosphereD conta.iri nc the 
activated gerrr:c.ni1un (as the metal itself er as the cxic'e, Te02). The 
J.ungs, liver, and kiuncys were then rer:ioved arid exar1i nee , , ve:ryine; 
intends after exposure. The garmna-radiation (11. L. rlay l lf-li.fe) of 
tbe C-e 71 perrr..:i.. tted tracking of the elimination of the ele. ~nt from the 
::!.ungs and thrc•U[h the otter organs. The exide is rapidly xcreted, and 
the rerncval cf the element;;l germanium depends pr:i n1ari ly t.l:e rate at 
which it l>ecc;r,e~; cxid:i.zed upon stancti_nr; in the 1 unc. lJo -i ·-r:i_ tat.ion, 
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gross pathological changes, or other adverse effects were n 
a result of the contact of germanium ·with the tissues. The 
show that this type of e:ll.."Posure to germanium does not const · 
si~nificant industrial health hazard. 
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Mechanisms of Heavy rietal Tm:ici ty. (UNCLJ.SSIFIED) He vy metals, 
such as lead, mercury, and uranium, whether radioactive or ot, tend 
tc be tcxic and provide industrial hazords during their han ing. 
However, the toY..ici i,-y of each of these substances differs s newhat 
and may have several facets. A full m1derstanding of tl:is roblem 
requires knowledge of the reactions of these materials with the v.ital 
materials of the cells and the resultant upsets of function at the 
cellular level. 

A series of studies are being performed at the Univers ty of 
Rochester Atomic Enerc;y Project on toxicity effects in mic 
and organs such as the diaphragm and intestines of higher 
In experiments -with mercury, it has been found that small aces 
inhibit the metabolism of livlnG tissues. The inhibition s studied 
in excised rat diaphr.agm muscle in terms. of total oxygen c sm:iption 
and glucose utilization. Glucose utilization rlas complete inhibited 
within a few minutes in the presence of cert.ain dilute con entrations 
of rrJercuric chloride. Ho-w:ever, using a sensitive histoche -·cal mettoc 
at that time, no mercury could be detected in the diaphra muscle 
cells. A few hours later, as the mercury appeared within l;e cells, 
the respiration became progressively depressed. Thus, it ppe~irs that 
the mercury-sensitive reactions involved in glucose utiliz tion are 
at the cell surface and a.re concerned with the passage of ugar froir1 
the outside to the cell interior. The mercury-sensitive .spiratory 
reactions, however, occt:r "'"ith:J. the cell, ancl tr.is impose a time lat; 
before appearance of tr_e inhibition. 

Radiation. Instrwnents Pror:rrc-un 

Film Badge Calibration • ..-. At the 
the Radiation Instrumei:t~ Er~ureau of 
recently completed a study of the varicus film dosimeters 
the i>EC. This stt:dy wc.·.s divided into two part.s. First, 
st.ud;y of tbe rr.inimum ranee, quali t:y dependence of tbe dos 
second, a cross calibrc;ticn consi stinc: of an evaluatio:i o 
of the site to deterrni1:e C:oses that \·re1·e applied tc the cl 
the !Jational Bureau of St216ard[". The cress calibration 
t:1 J:BS is now beinc; ano.lyzed by tl-1e Inst.r1merJt~ Branch. 
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who worked in Canada on the reactor cleanup, that an invita ion be 
extended to the Canadians to participate in a similar cross calibra­
tion stucJJr. Word has been received fron Canada that they w uld be 
happy to participate· in the study, and it is e.xpected that his work 
wJ.11 be conpleted during the month of January. 

Civil ~efense ~ctivities 

Emergency Radiation Honitorine; Proeram. (UlJCLA.SSIFIED) 
rev.i.sion wa:: approved in the directive goverr1inr; the 18 eme 
radiation monitorine tear.IB established in February 1950 at 
Offices and 12 supportine locations to (1) monitor any on-s 
ABC-connected r2.dio1ogical emeri:;enc..-y or disaster; and (2) s 
to prov.i.de monitorinc services in event of a civil defense 
resulting fron atomic attack. 

The revision relieves the Operations Offices administe 
program of responsibility fo:::- civ.i.l defense moni.torinr; and 
use cf the teams to AEC ::ervice. This action "'as taken af 
tation wi tl1 the Federal Ci v.i.l Defense Administration and re 
the genertl improvement in radiological defense capabilitie 
variou~ state and local civil defense creani2ations. Ceri.~ 

tea.ms est2blj_shed at ur.iversi ty-contractor locations wiJ_l 
tinued, and new teams may be established at Operations Off" 
orir;inally included in the progrC:.r.l. 
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Soeect b' Cliair:nari before "'.;[bite House Conference of 
(UHCLASSIFIEJ) The Chairrnan addressed tl~e {hite House Com ,rence of 
Hayors on l::Bcernber 14 at tLe invitation of Adr.linistrator P erson of 
the Feder;-;}_ Ci vi1 ~)efense Ldministrc=cticn. _!;_ppro:\:imately l Ifayors 
and City Ear,acers of rnrnicipalities in excess of 75,000 po , ation 
attended this two-cay conference sponsoreo by tte 1·.'hite Ho 
inc stron[ civil defense overtones. 
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