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MONTH OF AUGUST, 1953 

Weapons Test Activities 
. . . 

Radiation Telemetering - OPERATION CASTLE. 
with the coming series of test .operation in the Pacific, partic pation of 
Di vision operating personnel has been requested by Joint Task F ce 7 in 
order to make use of th_e radiological telemetering equipment of the 
Conunis sl..on. The telemetering system 'Which was first employed · the 1953 
spr-'..Lllg test series is to be used at fixed locations in areas of expected 
ltj.gh radioactive conta.'lli.nation so that radiation intensity meas ements 
may be supplied safely and quickly. Such data a"e necessary af 
detonation in order to determine the earliest time of safe ent 
recovery parties at the locations. 

Research Activities 

Effect of Toxic Substances on Cells •. (UNCLASSIFIED) Sin 
effects o.f toxic materials on body tissue ·diff.er, it is ne.cess 
underitand the mechanism of action o.f the.se poisons on the bod 
at the cellular level. A unique study, which has been under w 
University of Rochester Atomic Energy Project, is concerned wi 
ti.l'Jlate dependence of the cell•.s metabolic activities on t..li~ sp 
erties of the cell surface. This work indicates, at least in 
studied, that some o.f the cell's most essential bio-chemical 
take place without the entrance o.f the ingredients into the in 
the cell. Evidently, this is accomplished by action of enzyme 
fixed at the cell surf ace so that they can act on outside subs 
without leaving the cell and without the entry of the substanc 
which they act. 

Most of the work on this project has been with yeast cell 
their turnover of organic phosphates, compounds which· are of p 
significance in the metabolism of carbohydrates. Uranium ions 
complex with certain groups (probably polyphosphates) on the s 
the yeast cells, and do not pass through the surface. . Yeast s complexed 
with uranium fails to carry out the initial steps in sugar met bolism. 
Molybdate and tungstate in low. concentrations similarly inhibi surface 
phosphatases and prevent the splitting and utilization of suga phosphates 



in the medium. Analysis of the cell potassium, . and study of the p 
hydrogen exchange across the· surface, have shown ·aiso that the st· 
of fermentation by :the potassium ion involves only the most. perlph 
layers of t..lie cell. This stimulation does not ·depend on any cha.ng 
internal potassium level or the rate of its exchange, but only· on e 
7.xternal.pota.ssium~ion and hydrogen-ion concentrations. The most ady 
interpretation of these observations is.that-the phosphohexokinase re
action (initial step in. glucose fermentation) actually takes place in the 
external medium immediately in cont.act With the enzyme at t.lie ·cell surface. 
Experiments in progress indicate that-a similar arrangement prev · s for 
a number of the subsequent steps in the carbohydrate metabolic sys 
Application. of these processes will be extended to the study . of 
phenomena to ~Yther micro-organisms, _and to the· organs of higher s 
as the diaphragm and the intestine. · 

Mechanisms of Virus Infection. _ (UNCLASSIFIED) The mechanis 
virus infection are being investigated by a research group at the 
sity of Colorado. The virus under study is the bacteriophage whi 
destroys the common colon bacillus~ . Al. though the bacteriophage i a 
rather specialized type of virus whose behavior is not necessaril 
charac-'"veristic of all viruses, it is unusually conv~ent for 1 
study, since the infective processes can readily be followed in 
tube mixtures of the virus and the host bacteria. 

In such mixtures, the virus rapidly penetrates lls 
and reproduces itself at the expense· of the host cell materials. The 
bacterial cell finally rupi;ures and releases large nwnbers of ba terio
phage to infect other bacteria, and this process continues as lo as 
the bacteria supply lasts. The results of these experiments us· 
radiation as a tool to aJ..ter the virus and its physiological eff 
have been making considerable contributions to the understandi 
basic physical mechanism of this infective process, as regards 
attachment of the virus to the bacterial surface; (2) the loc 
down of the surface .and penetration of the virus into the inte · 
and (3) the basis for the different specific immunities of. the 
strains of bacteria to the several strains of bacteriophage. 

Radiation Effects in Animals. (UNCLASSIFIED) Experiments 
Ridge National Laboratory are in progress .to determine the biol 
effects of neutrons as compared with X rays in mice, guinea pi 
rats. Cyclotron-produced neutrons and 250 KVP X rays were use 
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irradiate the ~spective groups. The preliminary LD-50 (at 30 ) studies 
are- near completion and will give data on cataract induction, and 
marrow _activity, as indicated by Fe-59 upta.'lce in red bl0od cells 
cell counts. - Tentative neutron/x-ray ratios obtained for· acute 1 
are: Mice, 1 rep neutrons, or 3.4 rep x-rays; Rats, 1 rep neut 
3.0 rep x-rays; and Guinea Pigs, 1 rep neutrons, or 2.3 rep x-ra • 

Detection o.f Radiation Injury. (UNCLASSIFIED) Investigator 
the effects of radiation in rats and enzyme activity at the Unive 
Rochester Medical -School have found -a factor which may prove .to b 
liable as an indicator o:f the severity o:f radiation exposure.· s possi-
ble indicator present in body fluids is the enzyme; ·desoxyribonu ease, 
which occurs in a neutral and in an acid form. ·During re~nt. exp r.inients, 
rats were exposed to 700 ·roentgens of whole~body radiation and ob erved 
within 24 hours. The acid "DN-ase" in the urine of rats sh<>wed a five
fold increase after irradiation.' Under the same conditions, neut 
"DN-ase" also increased and Temained elevated. These findings · ly 
that ·a significant method may be a'V3.ilab1e to immediately detect evels 
of suhlethal radiation exposure, and the 'extent of its biological dam.age 
in humans or animals. Finally, since one of the two enzymes pre Cly 
comes from the pancreas, the detennination of urinary· enzyme leve 
assist in the early diagnosis of pancreatic malignancy, hither"° 
cult to determine. · ' 

Subhuman Primate Studies. (UNCLASSIFIED) Iti cooperation wi 
National Institutes o.f Health, a number of research.projects on· 
of irradiation on subhuman primates have been initiated recently. 
University of Wisconsin is conducting one such study on the' effec of 
total body irradiation upon learned and unlearned behavior in the monkey. 
This group is also interested in studying the ef.f ect of local io zing 
radiations on cortical and subcortical centers in the brain of m0 .eys 
lffi.ich have been tamed and adapted to test situations. · These stu es 
are to be continued on a relatively long-range basis, and it is e cted 
that the information will be of value in determining whether the 
processes are seriously affected by radiation. 

Radiation Instruments Program 

High Intensity Probe. (UNCLASSIFIED) A demonstration was r 
witnessed at the Naval Research Laboratory o.f a new high intensi 
bein~ developed by Victoreen Instru.~ent Company for use in their 
Rate Heter. The probe is designed to m...'tend the range of the Ra: 
to 1. 8 rnegaroentgens per hour, and has possible applications in 
field of food irradiation and in instrumentation associated with 
and megacurie gamma sources. 
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Civll Defense Activities 

Proposed Indu~t!'Y ~ysis Project. (UNCI.ASSIFIED) _Meeting 
held recently with the finns.of Civil Defense Research Associate 
Carbide and Carbon, Inc., to discuss the :feasibility of a projec 
by Civ:iJ.. Defense Research Associates. The project was prop6sed 
to neet industry needs f'or criteria on protective measures ·appli 
plant building and plant complexes, and .for new struetures. Thi stems 
from requests which CDRA bas received from representatives of se eral im
portant industrial organizations to assist in obtaining inf orma on on 
resistive construction, dispersal, roateri3l.s, cmnoufl.age, securi y measures 
ane other information which would, i:h case of' emergency, tend io reduce 
injuries to personnel and improve probability of continued pro ion. 
Under such a plan, CDRA proposes to act as coordinator between e Com
mission and industry so that the receipt of pertinent informati maybe 
expedited for those :in need for immediate use. The Federal Ci · Defense 
Administration and possibly state civil defense organizaticns be in
vited to contribute :in this work and will be kept informed. of p 

The importance of the project -warrants cont:inu.ed discussio s, and. 
consideration lJi.ll be given as to whether recommendations for o ficiil 
AEC assist.ance will be ma.de. 

Federal Civil Defense Research ~tives. 
jects of the Federal CiVil Defense A~stration connected wi 
of atomic detonations are necessary to adequately provide assi 
civil defense protective-measures. The Conmrl.ssion has been as 
guidance in establishing these research objectives, and al.so 
the proper utilization of funds appropriated for this research 
Under current FCDA policy, any expenditures .for civil, defense 
by other agencies were to be reimbursed by FCDA through 1U.nds 
priated to them by Congress. · 

Accordingly, the problems were discussed at a meeting of 
representatives, Federal Civil Defense, Armed Forces Special W 
ject, Corps oi' Eng:ineers-U. s. Army, and Bureau o:f Yards and 
Navy. Specifically; FcDA requested direction concerning (a) · 
on effects o.f atomic detonations now :included in scientific 
reports_ of past test series, and (b) the most efficient proce 
obtain such iiiformation. A speciaJ_ interest was indicated in 
to give protection near Ground Zero (up to levels of 2,000 p. 
persal of shelters and .population; industrial, commerical., re 
and educational st:r;uctures. .Aiso, FCDA is giving considerati 
policy of: Retaining a .consultant or consultants to 
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and make recommendations for further field test participation; To 
accept a longer -warning period (1 or more hours) to initiate tact· al 
dispersal of people to shelters. · 

General 

Special.ized Training Programs. (UNCLASSIFIED) The exigent p blems in 
the field of health physics related to atomic energy extend beyon the 
supply of presently tra:ined and available personnel. Consequentl , the· 
various specialized training prograIUS inaugurated by the Commissi n in 
previous years ldll be continued. The progrruns .incl~de: 

l. Industrial -Hygiene. · _ This program ·"is now in its second ar and 
is being administered by the Oak Ridge Institute of" Nuclear stu · s durirlg 
19S3. Eight cindidates have been -selected for one year of acade c train
ing to begin this fall. The first year•s. program in 1952 includ ' four 
trainees ·who have . completed the course of study. -

2. Industrial Kedicilie •. In. the field of 'industrial medicin eight 
applicants have been assigned for study during the 1953 academic 
follows: University of Rochester - 4; Harvard University ~ 3; 
University of Cincinnati - l. A second. year of in-plant tr · · at an · 
AEC or contractor install.ation is offered after completion of th courses. 
Direction of this training will be handled by the University of ochester. 

The previous year's training included five candidates wh finished 
the com-se of academic study. Two of these are now taking in-pl t train
ing for a year - one at Fernald plant (Cincinnati) and one assi ed to 
work at both BrooY-.haven and ,Hanford. Two others are taking· addi ional 
clinical training, and on:e_has voluntarily discontinued the pro 

3. Radiological l]zy-sics. Applicants are now being review" 
radiological physics fellowships for special study in radiation 
and hospital physics. Administration of the program is under· 
Ridge Institute of Nuclear Studies, ahd approx:ilnately 75 candi 
be selected for study in the coming academic year. The groups 
gin traini.11g at one of the three locations, with no more than 2 at each: 
the University of Rochest.er, with field training at Brookhaven; the 
Vanderbilt University, with field work at Oak Ridge; and at the University 
of Washington in Seattle in cooperation with Hanford Works • 
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