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The monthly progress report from the Argonne National Laboratory 
includes material from one-third of the Laboratory The three divisions in
to which the work has been divided are: (1) Reactor Engineering, Physics, 
Instrument Research and Development,· and Electronics, (2.) Biological and 
Medical Research, Radiological Physics, and Health Services, and (3) Chem
istry and Chemical Engineering, Metallurgy, and Remote Control Engineering. 
The present monthly report covers the work in Biological and Medical Re
search, Radiological Phys1cs, and Health Services for the quarterly period 
ending June 30, 1953. 

This monthly progress report will be given wider distribution than 
has been the case with similar reports in the past. It will be given the 
Health and Biology distribution as shown in TID-4500. In addition, copies 
will be sent to directors of appropriate divisions of the USAEC in Washing
ton, to Managers of Operations Offices, and to Directors of the principal 
AEC Laboratories. With the extension of the distribution of the monthly 
progress report covering work in biological and medical research and re
lated areas, the Laboratory will discontinue issuing quarterly reports on 
the work of the Biological and Medical Research Division. 

Each paragraph in this report is followed by a budget activity number 
and the names of the principal mvestigators concerned with the work reported 
in that paragraph. 

The growth characteristics of the Krebs-2. ascites tumor of mice 
have been quantitated by estimating the volume of ascites by dye dilution and 
the concentration of tumor cells from total and differential cell counts. The 
growth curve shows an initial log phase of several days duration followed by 
a period of leveling to an asymptote. The number of tumor cells doubles in 
19 to 20 hours during the log phase; the mitotic index is ca 2 .3o/o, suggestive 
of a mitotic time of 25 to 30 minutes. The relationships between the volume 
of ascites, body weight, and water content of the various tissues are being 
investigated as is the radiosensitivity of the ascites tumor. Preliminary ex
periments indicate that X-ray dosages of the order of 1000 r delivered to the 
tumor suspension in vitro are lethal. (6210-01) H. M. Patt, M. E. Blackford 

The following experimental conditions have been developed to assess 
the effect of continuous gamma irradiation on an actively-growing tumor under 
conditions in which the tumor is isolated and symmetrical in the gross physi
ological sense and the source of radiation affords ambient uniformity at 
various distances from the major axis of the tumor. An SLT tumor was 
grown on the tail of an SU mouse housed in a special cage. The cage is 
provided with automatic feeders, a horizontal escalator, and a suitable body 
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shield, and is so des1gned that the ta1l ana tumor lie suitably irp.mobilized 
beyond the shield surrounded by a cylindrical radiator of Au198 which is 
shielded to cut out 1.0 Mev [3 rays and is supported with its central axis 
coincident to the major axis of the tumor. (6210-01) A. M. Brues, 
H. L. Walton, Jr. 

Approximately 40o/o of nonirradiated and irradiated hybrid guinea 
pigs given bone marrow of the leukemic parent have developed lymphatic 
leukemia at a considerably earher time and in a higher incidence than non
treated hybrids. No leukemia has been observed thus far in hybrids of 
comparable age given bone rna rrow of the nonleukemic parent. Bone marrow 
of approximately one-month-old animals was used. At the age of one month 
the leukem1c parent is free of leukemia, which does not manifest itself until 
five months at the earliest. (6210-01) E. Lorenz 
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Total-body irradiation of a mouse carrying a transplanted lympho
sarcoma produced system1c effects which resulted in a pronounced regres
sion of the tumor in comparison w1ih local tumor Irradiation with the same 
dose (ANL-4840). Similar treatments with a transplanted mammary carcinoma 
showed less pronounced systemic effects, probably because o1 the greater 
radioresistance of the mammary ca-rcinoma. (621 0-01) E. Lorenz 

Expenments on the treatment of leukemia in guinea pigs by amino
pterin alone or m combination with total-body X-irradiation indicate that 
although the combination results in a considerably greater reduction of the 
circulating leucocytes than e1ther agent alone� the time of regression seems 
to be governed by the irradiation alone. (621 0-01) E. Lorenz 

Studies are continuing on the rate of elimination of radium from a 
patient suffering from chronic radium poisoning (ANL-4932). Average 
values over a period of four months show the daily elimination to be 0.00731� 
of the total-body burden in the feces and 0.00009o/c; in the urine. None of the 
various therapeutic methods tried has effected these values significantly, 
although the Ra/Ca ratios have varied by a factor of two . 

Measurements of autops1ed and biopsied bone specimens from patients 
with radium poisonmg are being made by various techniques. Results of 
radium determinations of these samples when extrapolated are found to com
pare well with the :radium burdens estimated in the living individual. 
(6310-01) W. P. Norris, T. W. Speckman, B. J. Lawrence, L.A. Woodruff 

The quantitative determmation of the amino acid pattern in the urine 
of four workers following acc1dental gamma ray and neutron irradiation has 
been completed, confirming preliminary reports of a consistent daily in
crease both in the number and quantity of amino acids excreted. (6400-0 1) 
R. J. Hasterlik, F. E Snapp, E. A. Hathaway, E. J. Katz 
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In attempts to determine which of the many cell types making up in
jected bone marrow or spleen are responsible for recovery of irradiated 
animals, the relative importance of granulopoietic and erythropoietic cells 
has been evaluated by using equivalent amounts of bone marrow and spleen 
from normal mice, mice having chronic abscesses and ulcers, and mice 
subjected to repeated hemorrhages. These tissues were injected intra
peritoneally into mice exposed to 900 r. The preliminary observations show 
a 70% survival with normal bone marrow, 66o/o survival with bone marrow 
showing hyperplasia of the granulopoietic elements, and 92o/o survival with 
bone marrow showing hyperplasia of the erythropoietic elements. 

(6400-0 1) E. Lorenz 

Survivals following spleen injections showed 20 to 300/o survival 
with spleens from normal mice, 37o/o with those from the mice bearing 
ulcers and abscesses, and 64o/o with those from mice subjected to repeated 
hemorrhage. These results suggest the importance of erythropoietic cells 
in bone marrow and spleen in causing recovery from total-body irradiation. 

(6400-0 1, 14) E. Lorenz 

Additional indirect evidence for a humoral factor in bone marrow 
injections has been found in recent experiments. While in former experi
ments (ANL-4948) guinea pig bone marrow gave only sporadic protection 
in mice, it has been shown that rat bone marrow, approximately 15 mg 
given intravenously, will protect mice effectlvely. Survival up to 1 OOo/o was 
found, depending upon the rat strain from which the bone marrow was taken. 
Intraperitoneal injections of the same amount gave some protection. 

(6400-0 1, 14) E. Lorenz, H. Sutton 

The observation of luxuriant growth of bone in intraperitoneal bone 
marrow transplant raised the question of the role that bone tissue plays in 
recovery of mice from lethal doses of irradiation. Approximately 50o/o sur
vival has been obtained when small pieces of either rat or mouse bone care
fully freed of marrow were implanted intraperitioneally into irradiated 
animals. Although it seems unlikely that the extremely small amount of 
marrow left on the pieces of bone could be responsible for the recovery, 
experiments are under way to check this. (6400-0 1, 14) E. Lorenz, H. Sutton 

It has been shown that spleen shielding protects only during the acute 
phase of irradiation injury and that long term survival is a function of the dose 
regardless of whether or not the spleen is shielded (ANL-4948). Mice have 
been exposed to the same dose (900 r) as in the spleen protection studies but 
with cysteine injection prior to, and anoxia during, irradiation. Sufficiently 
large numbers of animals have survived for long term survival studies. 

( 6400-01, 14) E. Lorenz 

Studies to determine the LD50j30 doses for 100 kv and 250 kv X rays 
have been instituted on strain NL 1 male and female rabbits. The animals 
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are held in a rotary exposure assembly such that the total dose is given in 
eight equal portions, each portion being placed at 45 degree intervals around 
the anteroposterior body axis. Dose rates range from 9 to 10 r/minute. Re
sults to date indicate that about a 50 o/o increase in the LDso is brought about 
by employing the soft radiation. Mortality data, for both sexes, are: 
at 250 kv, 750 r: 4/8; 850 r· 7/9; 900 r: 3/3; at 100 kv, 1100 r:3/8; 1300r: 
6/10; 1375 r: 3/3. Preliminary studies on BA F1 mice indicate that a 10 to 
20 o/o increase in the LD50/30 may be obtained at 80 kv as compared to 250 kv. 
Determination of integral and mean body dosages for the various qualities 
and snec1es 1s in progress. employing phantoms and photographic film. 

(6400-01, 17) D. Grahn 

Seven strains of inbred mice (A/Jax, BALB/c, AKR, C57BL/6 from 
Jackson Memorial Laboratory; C57L, C3H/f and AHe from Dr. W. E. Heston, 
National Cancer Institute) will be maintained and tested for differences in 
the acute radiation response. The most variant strains will be entered into 
the chronic gamma-ray program at certain dose rates. An effort will be made 
to analyze the nature o£ the variables underlying the complex response pattern 
previously observed* m chronic X-ray studies at several critical daily dose 
rates. All of ":hese strams, and several hybrids derived from them are being 
used for tumor and rad10biological studies, and for experiments in theoretical 
and applied genetics. A broad background o£ knowledge is thus available on 
these mice to permit adequate integrated analysis. {6400-01, 10) D. Grahn 

Pilot experiments are being conducted to ascertain what commercially 
available mice will be the best experimental animals for the gamma-ray 
toxicity program. Selection will be made on the basis of susceptibility to 
lymphoma, lor.gevity, resistance to infectious diseases, adequate early growth, 
and nominal resistance to tumors other than hematogenous ones. Hybrid mice 
being genetically uniform but not homozygous, offer the best possibilities. 
Both sexes of available hybrids, BA F1 (C57BL/6+ x A/Jaxc/ ) and CA F1 
( BALB/ c!f x A/Jaxd' )', have been givenfour total-body exposures o£ 200 r each 
of 200 kv X-rays over a period of 10 days {3-, 4-, and 3-day intervals). 
Early results indicate that the CA F1 mouse is about four times more sus
ceptible to acute lethality than the BA F1• The CA F1 mouse also has a high 
inherent susceptibility to pneumonia. Middle ear and/or meningeal infections 
are also prevalent in the CA F1 mice. 

The double hybrid (BA F1 x CA F1) is being produced at the Labora
tory and will be tested for utility as the parent hybrids have been tested. 
These tests will also test the adequacy of a segregating or heterogeneous 
population for experimental purposes wherein sufficient hybrid vigor may 
render the population uniform while providing the favorable characteristics 
of the three parent inbreds. (6400-02) D. Grahn 

*D. Grahn work at Ames Laboratory. In press. 
--------· - ---

5 



. . 

- - ·- . 

. . 

--� . .. . . - . . 

Another experiment on the effects of repeated irradiation on organ 
weights of mice has been completed. White pulp and quiescent red pulp of 
the spleen decreased with dose while acth·e red pulp (hematopoiesis) in
creased; this accounts for the 1ncrease in weight of the spleen at or above 
the control values observed from 800 to 1200 r X ray. It was also found 
that thymus uteri ovaries, and muscle showed a slope different from 0 
after removal of body weight regression, giving evidence that these organs 
are radiosensitive, whlle liver, kidney, heart, and adrenals were not differ-
ent from 0. (6400-02) A. M. Brues, A. N. Stroud 

In a contin11ation of studies of the long-term effects of injected 
radioisotopes 1t was found that 0.25 me/kg of strontium 90 is acutely le-
thal to dogs. (6400-03) M. P. Finkel, G. M. Hirsch 

The data derived from 8 dogs that received plutonium 239 are being 
examined, and the following are now apparent: 1) The highest dose used, 
5.33 J.Lc/kg was below the acutely lethal level and the lowest dose used, 
0.67 J.Lc/kg was above the tolerance level. 2) After intramuscular in
jection some of the material remains at the injection site and may lead to 
severe lesions 1n the area. 3) Gross liver damage was observed in 4 of 
the 5 animals that lived 569 or more days after the intramuscular injection 
of 5.0 J.Lc/kg. 4) Skeletal changes were seen in all animals that lived 569 
days or longer. These included demineralization of bone, pathological 
fractures. and neoplasia. Three malignant bone tumors appeared among the 
animals that received 5.0 J.LC/kg intramuscularly; these were detected at 
674 days, 830 days, and 1393 days, respectively. Intravenous injection of 
0.67 J.Lc/kg resulted m a malignancy 1454 days later. (6400-03, 05) 
M. P. Finkel, G. M. Hirsch 

Work has conhnued on the problem of toxie1ty after single irradia
tions of CF #1 female m1ce with fast neutrons, Co60 -y rays, and varying 
mixtures of these two ion1zing radiations. When the two radiations are 
given in mlXtures, there is a small but significant departure from additivity. 
There is no significant difference in survival curves after fast neutron 
irradiation when the dose is g1ven in 90 minutes or 24 hours. However, 
dose rate has a marked effect after -y radiation: the LD50 is increased 
approximately 50 o/o when the-y dose is given over a 24-hour period instead 
of in 1.5 hours (from 920 toN 1325 roentgens). The effect of -y rays and 
fast neutrons on mouse spleen involution, 4 to 5 days after exposure 1s 

Co60 )' rays being studied. The R.B.E of f has been found to be 4.5 ± . I. ast neutron 
Some additivity studies have been started using this biological effect. 

(6400-04) H H. Vogel, Jr., J. W. Clark, D. L. Jordan 

Experiments have contmued on the effect of irradiation on grass
hopper nymphs. It has been found that approximately 25 rep of fast neu
trons is equivalent to 400 r of Co60 ) rays and 350 r of 2"50 kv X rays in 
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destroying all the eggs in the grasshopper ovarioles except the terminal 

one. Further work is in progress, using this biological dosimeter for ion

izing radiations {6400-04) H. H. Vogel, Jr., T. N. Tahmisian 

Work has continued at the Argonne Heavy Water reactor and at the 

Argonne cyclotron to study the R.B.E. of fast neutrons and -y rays in cata

ract formation and sterility induction in mice. {6400-04) H. H. Vogel, Jr., 

J. W. Clark, D. L. Jordan 

Experiments are in progress to determine whether factors derived 

from plasma under dlfferent conditions of hematopoietic activity have the 

capacity to influence the physiologjcal balance between blood cell production 

and utilization. This problem is being approached by bioassay of plasma 

fractions derived 1) from the blood of sublethally irradiated animals at 

varying intervals after exposure and, 2) from animals subjected to leucocyte 

depletion. The latter is accomplished by making repeated I. P. injections 
of large volumes of isotonic saline in dogs. An amount of polymorphonuclear 

leucocytes equivalent to 10 o/o or more of the initial circulating white cell 

mass may appear in the ascitic fluid within 24 hours. Leucocytosis with a 

significant increase in the number of immature cells parallels the appear

ance of white cells in the ascites. This condition may be maintained for a 

week or more provided that the saline injections are continued. Present 
experiments are concerned with quantitation of total leucocyte mass, leuco

cytes iost to the ascitic fluid, and concomitant marrow changes. (6400-05) 
H. M. Patt, R. L. Straube, M. A. Maloney 

Urea fo'�"'mation in partially hepatectomized rats has been studied by 

the Engel technique employing nephrectomized animals. The rate of urea 

production per unit weight liver reaches a maximum value of 165% of the 

control activity between one and two days after hepatectomy. Three days 

after hepatectomy, the rate per 100 g rat is equal to that of the control, 
despite the fact that the liver size is only 65 o/o of normal. Repetition of 
these experiments in adrenalectomized rats is being attempted. {6400-05) 
J. F. Thomson. 

In this period attention was directed primarily toward laying a 

groundwork for studies of reactivation mechanisms. In a study of the ef
fect of substrate and temperature on survival, an unknown factor in yeast 

extract was found to be inhibitory to the survival of UV -irradiated bacteria 

in very low concentration, and is slightly inhibitory to controls. This in

hibition was not due to the sequestering of essential metals, for high levels 

of ethylene diamine tetraacetic acid have little inhibitory effect. The sur

vival of E. coli B after UV has a large positive temperature coefficient, 

confirming Anderson. This beneficial effect of temperature extends to 

control bacteria as well, a point not previously brought out. Survival after 

UV is improved markedly by plating on media at acid pH, down to pH 5.3. 

This is true in varying degrees for glucose, lactate, pyruvate, and succinate. 

7 



- -

- - - .  . . .  . - . . . . . - .. 

Survival after UV is 2- to 3- fold better on succinate or pyruvate than on 
lactate or glucose. Techniques developed for using millipore (MP) mem
branes will facilitate study of reactivation with light and temperature. 
Difficulty in using MP membranes with minimal media was overcome by 
using minimal agar to replace moist MP pads of the standard technique. 
MP membranes were unsatisfactory in experiments on the effect of sub
strate on recovery after irradiation. These difficulties are attributed to 
limitation of substrate diffusion. (6400-05) G. A. Sacher 

Distribution curves have been constructed relating enzyme activity 
to size of rat liver cytoplasmic particles. One of the principal uncertain
ties in these experiments is the density of the particles. Assuming the 
density to be constant at 1.22 for all sizes and types of particles, we have 
found that the diameters with which maximum enzymatic activity is asso
ciated are for succinic dehydrogenase, 0.40 to 0.441-L; for catalase, 0.12 to 
0.15 J1; for uricase, 0.22 J1; and for both arginase and cytochrome reductase, 
0.15 to O.l6JJ. with a much smaller maximum at 0.44 to 0.45 J..l.. (6400-05) 
J. F. Thomson 

Work on the tissue mast cell continues. Apparently these cells are 
not dependent upon the pituitary or the adrenal glands; their response 
(disruption and cell death) to X irradiation (600 r) and other agents (hista
mine, hyaluronidase, etc.) occurs in the absence of the adrenals or the 
pituitary. (6400-05, 09) D. E. Smith 

Further experiments on isolation of single cells of Chilomonas 
paramecium after sublethal X irradiation of mass cultures have indicated 
marked qualitative differences among the slow-growing clones. Differ
ences in generation time, in rate of assimilation of ammonia restored to 
nitrogen depleted cell suspensions, and in recovery time after X irradiation 
are not correlated with one another. About 50o/o of the cells isolated from 
cultures exposed to 15 kr give rise to slow-growing clones. (6400-05) 
H. S. Ducoff 

Mean arterial blood pressure of 3- to 4-day chicks averaged between 
80 and 90 mm Hg when blood was taken from the femoral artery. This is 
close to 3 times the mean ventricular pressure obtained from the exposed 
heart. Apparently the surgery required to expose the heart produced a 
shock-like reduction in blood pressure in the young chick. Within one hour 
after X irradiation ( 1000 r, 43 r/min.) the pressure in the femoral artery 
fell about 20o/o. Birds that succumbed within 10 hours after exposure showed 
a drop in pressure (sometimes as early as three hours before death) to 50o/o 
or less of the mean control level. In adult roosters irradiation is followed 
by simila1 blood pressure changes. (6400-05) S. P. Stearner 
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Three-day chicks given 1000 r X-irradiation at 43 r/min. and pro
tected by prophylactic agents such as reduced oxygen tension, partial-body 
shielding, epinephrine in oil have been observed for several months after 
treatment. Body weight gain was much reduced in all groups and there was 
a high mortality at 4 to 5 months after exposure. Severe ascites and cirrhosis 
of the liver were invariably seen at autopsy. The liver was very small and 
deformed, contained much scar tissue, and the capsule was greatly thickened. 
Shielding of the kidney region (including testes and adrenal) du·ring exposure 
did not prevent subsequent testicular atrophy. (6400-05, 14) S. P. Stearner 

Studies of the plasma amino acid content of normal 3- to 4-day chicks 
and of X-irradiated birds at intervals within five hours after exposure have 
been completed. Data have not yet been analyzed. (6400-05) S. P. Stearner, 
E. J. Katz 

Initial measurements of the delay in the appearance of the phenotype 
for resistance to the virus T 5 following ultraviolet irradiation at 253 7 A of 
the coliform bacterium, strain B/1, t, in the chemos tat show that 90% of 
the mutants appear within five generations. Some delay is due to the exten
sive formation of undivided filaments of bacteria which fracture to form 
individuaJs only after several hours. The magnitude of this physiological 
effect is being investigated by reversing the phenomenon with photoreacti
vation. (6400-05) H. E. Kubitschek 

Preliminary studies of NaK (Sodium-potassium alloy) burns of the 
skin have been made in vitro, using a phenolphthalein-agar substrate upon 
which a number of thin-layered substances have been tested for their pene
trability and reactivity by NaK pellets. Various surface-active agents 
having water-repelling properties in non-aqueous systems were incorporated 
into mineral oil at lo/o concentrations, but in 0.25 mm thicknesses. These 
were not appreciably more effective than mineral oil alone in preventing a 
break through the agar-indicator substrate. Petroleum jelly of the same 
thickness gave indefinite {over 5 hours) protection which was not improved 
by the addition of various surface-active agents. Pure lanolin was as 
effective as the petroleum jelly but mixtures of the two were less effective. 
Increasing amounts of petroleum jelly in mineral oil were correlated with 
increases in time for penetration, an effect undoubtedly related to viscosity. 
Small amounts (0.5%) of stearic acid in mineral oil produced marked res is
tance to NaK penetration, which was also shown by palmitic acid and to a 
slight extent by myristic acid. Comparable amounts of oleic acid led to 
violent fragmentation of the NaK pellets which remained in a metallic state. 
Silicone 200 oil was ignited by NaK. (6400-05) A. J. Finkel 

Glucose-3,4-C14 was synthesized by rats given NaHC1403 and fer
mented to glycerol-l-C14 by yeast. The glycerol was isolated by absorption 
chromatography using alumina, and administered to rats. The glucose formed 
was isolated and degraded to lactic acid by L. Gasei and the lactic acid 
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degraded with KMr}04• About 9 5"/o of the radioactivity was still in the 3, 4 

positions of glucose thus demonstrating that the metabolism of glycerol, 

like that of citric acid, is catalyzed by an asymmetric enzyme able to dis

tinguish between one of two identical groups in a chemically symmetrical 
compound. (6400 -07) R. W. Swick, A. Nakao 

It has been observed that the fixation of C 140z into nonessential 

amino acids of rats can be enhanced by 30% when the diet is devoid of 
these compounds. (6400-07) R. W. Swick, A. Nakao 

The study of the physico-chemical nature of bone carbonate has been 

continued with simultaneous exchange studies of bone phosphate and bone 

carbonate. The uptake of isotopic phosphate and carbonate was extremely 

rapid; within the first hour approximately 65% of the exchangeable phosphate 
and exchangeable carbonate was replaced. At four days 9 5% of this fraction 
of both ions had been exchanged and only a slow rate of exchange was ob

served in the next 16 days. The rate of uptake of phosphate agreed well 
with that for carbonate in contradiction to pre sent ideas of bone salt struc

ture. In 20 days 40% of the total phosphate and 30% of the total carbonate 

were found to have exchanged. (6400 -0 7) R. W. Swick, A. Nakao 

A new method of analysis for tritium permits the analysis of both 
hydrogen atoms of tntiated water. Tritiated water is reacted with thionyl 

chloride in a vacuum manifold to form two moles of HCl. The HCl reacts 
with CzH5Mgi in butyl ether giving ethane labeled with tritium. Ethane, be
sides being an excellent counting gas, is condensible at liquid air temper a
ture and is therefore easily handled in a proportional gas counting system. 

(6400 -0 7) R. W. Swick, A. Nakao 

Portions of the mdoleacetic acid-2C14 from the two syntheses made 
in April 19 51, were repurified on a cellulose column. Both preparations 
showed evidence of partial decomposition presumably caused by internal 
radiation. Recoveries of 53 and 76% were obtained for the IAA having 15.1 
and 3.24% label, respectively. The repurified preparations are being stored 

in alcohol in hopes of minimizmg further decomposition. 

(6400-07) R. E. Stutz, R. A. Moss 

Since HzOz is known to be produced in aqueous media by ionizing 
radiation, and added HzOz can frequently accomplish the oxidative process 
which occurs, radiochemical oxidations have been in part attributed to the 
formation of H zOz. The extent of in vitro radio-oxidation of indoleacetate 
(IAA) is pH dependent in the presence of dissolved oxygen; The amount of 
HzOz formed by equivalent radiation doses as a function of pH shows a simi
lar pH dependency. However, active catalase (which has a high HzOz turn
over rate, yet a very low ionic yield), in concentrations sufficient to destroy 
most of the peroxide formed by X rays, when added to IAA solutions before 
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irradiation, did not prevent the oxidation of the IAA. IAA oxidized by irra
diation could not be regenerated by subsequent catalase treatment. IAA was 
added to the irradiated water, no oxidation was observed. IAA was not af
fected by added reagent HzOz m amounts equivalent to that produced by ra
diation. The addition of reagent HzOz to IAA solut10n after irradiation did 
not augment the radio-oxidation. The amount of HzOz formed during irra
diation was depressed by the presence of IAA. Changes in UV absorption 
spectra of irradiated IAA solutions showed rupture of the indole nucleus; 
no change 1n absorption spectrum 1s observed on the addition of either irra
diated water or HzOz to IAA m solution The experiments described above 
indicate that HzOz plays no apprec1able part in the destruction of IAA by 
X rays. They hkew: se indicate that the pH dependency lies in the production 
of the radical precursors of HzOz which carry on the IAA oxidation, and that 
H202 production 1s a correlated yet end result of interaction or condensation 
of the rad1cals that are not solute reduced. 

(6400-07) S. A. Gordon, R. P. Weber 

It has been demonstrated that the moulting fluid of Platysamia 
cecropia contains enzymes that digest the protein and chitin of the pupal 
endocuticle. Experiments with C14-labeled amino ac1ds were performed to 
determine whether there was continual absorption of the moulting fluid dur
ing the development of the adult moth, and, if absorbed, whether the diges
tive products present in the flu1d are 1ncorporated intc the adult insect tissue. 
A glycme solution (0 .1 cc) containing 10 gamma of C14-carboxyl-labeled-dl
glycine wlth an activity of 40 52.7 counts per minute and 40 gamma of inert 
dl glycine was injected into the moulting space of developing P. cecropia. 
At intervals thereafter the tissues of the insect were analyzed for radioac
tive protein. The develop1ng adults were removed from the pupal case and 
a protein homogenate prepared with 1 O% trichloroacetic acid. The pr ecipi
tate was centrifuged, homogemzed with 5o/o trichloroacetic acid, and the 
residue washed w1th methyl alcohol and ether. After thorough drying, a 
layer of infinite th1ckness was placed on weighed discs and the counts per 
minute determined on a gas -flow Geiger counter. The activity declined 
when the material was kept at room temperature for several days. Since 
the samples were ury and mamta1ned a constant weight, this decline was 
not explicable in terms of tissue respuation but was assumed to be due to 
some nonbiological oxidation The activity of the samples showed up to a 
tenth of the activity of the injected solution. This is only a fraction of the 
whole, since only a part of the protem residue was used. Results indicate 
that at least a major fraction of the glycine was absorbed, incorporated into 
proteins, and further, metabolized so that part of the activity was lost as 
carbon dioxide. (6400 -07) J. V. Passonneau 

Results of prelim1nary expenments of the effects of X -ray, gamma, 
fast neutrons and beta rad1ations upon the growth behavior pattern of 
Xanthmm and red k1dney bean plants indicate that red kidney bean seed 
irradiated with neutrons, gamma and X-ray develop primary leaves (present 
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in the embryo of seed) which exhibit small, irregularly shaped, chlorophyll 

deficient areas in the lamina following germination. This sympton was 

noted to occur with 200 rep, 4000 and 1500 r of neutron, gamma and X ray, 

respectively. But 5 to 1 Oo/o of bean seed germinate and surv1ve 3000 rep of 

neutrons, while approx1mately 1 OOo/o surv1Val occurs with 4000 and 5000 r 

of gamma and X ray Plants developmg from seed surviving 3000 rep of 

neutrons develop flowers on 18 -hour photoperiod while nonirradiated con

trols are without v1sible mature flowers. Numerous stem outgrowths oc

cur on approximately 5o/o of these neutron treated plants. 
(6400-07) N. J Scully, J. Skok, W. Chorney, R. Watanabe 

Detailed studies on the effect of photoperiod on growth and develop

ment on Tartary buckwheat have been made (ANL-4948). Additional experi

ments have shown that mterruptions of long dark periods with light are 
effective m inhibiting floral development causing plants to respond as if 
they were growmg on long photoperiods instead of short ones. Interrupting 

long light periods with dark periods causes a reduction of main axis growth, 
a response characteristic of plants growing on short days, but the long day 
type of flowering response 1s not changed. Such data indicate that while 
both floral and vegetative development are each related to photoperiodic 
controlling mechamsms, one is chiefly associate d with a dark-limited mecha
nism and the other w1th a light -hmited mechanism. 

(6400-07) N.J. Scully, J. Skok, W. Chorney, R. Watanabe 

It has been demonstrated experimentally that the photoperiodic leaf 
mechanism regulating floral bud development 1s independent of that regula
ting auxin, which controls leaf development, leaf movement, and stem devel
opment at sites removed from the photoperiodically regulated leaf. By 
applying long photo periods to one half of a controlling leaf and short photo
periods to the remainmg half it was determined that short photoperiods ap
plied to either the prox1mal or distal end of the leaf were equally effective 
1n promoting floral bud development i n  a normal manner. It may be con
cluded that long photoperiod treatment does not result in an inhibiting sub
stance or mechanism whtch results 1n the arrest of floral bud development. 

(6400-07) N. J. Scully, J. Skok, W. Chorney, R. Watanabe 

Studies on the effect of various growth promoting and inhibiting com
pounds utilized md1vidually and m combinations in lanolin applied to etiolated 
red kidney bean hypocotyls are being carried out to determine differences 
in the response of this organ as part of an intact plant in comparison with 
other organs as investigated by other authors. Attempts have been made to 
determ1ne, by chromatography, any difference between vegetative and floral 
induced red k1dney bean and Xanthium. Results are not yet available. 

(6400-07) N. J. Scully, J. Skok, W. Chorney, R. Watanabe 

12 



·- -- . 
. . - - . . 

Of a number of procedures that have been tried to prepare indolyl-3-
acetaldehyde (lAc) for testing as an auxm precursor by the Plant Physiology 
Group, the best method appears to be the preparation of indolyl-3-pyruvic 
acid from indolyl-3 -aldehyde, followed by catalytic hydrogenation to indolyl-
3 -lactic acid (ILA). Lithium aluminum hydride has been used to reduce 
this to 3-(indolyl-3)-1,2-propanediol in low yields, from which lAc can be 

made by procedures used by other investigators. A number of new indole 

compounds and derivatives have been prepared and studied by infrared and 

ultrav:.olet absorption spectra. These show the characteristic indole bands 

near 2 70, 280, and 290 m14 in the ultraviolet, and a strong to very strong 

infrared band at about 740 em -1, wh1ch IS believed to be characteristic. 
(6400 -07) J. H. Pomeroy 

Electron microscopic studies on the effect of ionizing radiation on 
the reconstitution of collagenous fibrils after solvation in diluted acid have, 
thus far, given these results. 1) After exposure of collagen solutions to 
600,000 r X rays no fibrils could be reconstituted, 2) a dosage of 227,000 r 
inhibited reconstitution to the extent that only the short filaments appeared, 
which nomrradiated solutions fuse to form the fibrils; 3) the dosage of 
68,000 r did not prevent the reconstituion of collagen fibrils; 4) irradiation 
of the solution with ultraviolet light of 2 537 A and with intensities up to 
7 50 erg/ squ.mm/2 hrs. had no effect on collagen solutions. 

(6400 -09) F. Wassermann 

Electron microscopic studies on controlled formation of collagenous 
fibrils In scorbutic guinea pigs after readministrahon of ascorbic acid are 
m progress. (6400 -09) F. Wassermann 

In Melanoplus differentialis the more mature • ovarian eggs" usually 
contain higher amounts dehydrogenase, especially succinic dehydrogenase. 
Ovaries X -irradiated in vivo with 3 50 r contain eggs that are tetrazolium 
positive and that are also radiation resistant. Eggs that are lacking in de
hydrogenase or are tetrazolium negative show complete destruction. Fur
ther studies will be carried out to discover whether the dehydrogenase 
content of the tissues is related to tissue radiosensitivity. 

(6400 -09) T. N. Tahmis ian 

Postautogamous cells were given X-ray dosages from 0 to 1000 kilo
roentgens (kr). Single cell isolates were followed for 4 days postirradiation, 
with subculture every 24 hours. The mean division rate and standard devia
tion of division rate were calculated day by day for each experimental group 
at each dose level. Below 500 kr, division rate is retarded during the first 
24 hours and is normal thereafter. T .1e effect of dosages above 500 kr is 
markedly greater and persists for -- days or more. Standard deviations are 
in the normal range during day 1, but rise progressively during days 2 and 3, 
then subside again on day 4. The mcreased variance is apparently not due to 
persistent differences between clones with respect to growth rate. It is 
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necessary therefore to distinguish two effects of X rays on division. There 
is inhibition of mean division rate, presumably due to inhibition of synthe
sis, and there is disturbance of the orderly process of division, reflected 
in increased variability of interdivision times and growth rates. These two 
effects differ in dose dependence and in time course. 

(6400-10, 17) G. A. Sacher, E. L. Powers, D. Shefner, J. M. Gurian 

Nitrogen mustard HN2 (2, 2 '-dichloro-N -methyl-diethylamine hydro
chloride) and two of its hydrolytic products - the first cyclic compound 
chlorimine and the chloroamino -alcohol - have been prepared in pure form 
and tested in salt solution against!:· aurelia for one genetic effect (post
autogamous death) and two vegetative effects (suppression of division and 
immediate death of cells). On a mole basis the amine IS most active, 
chlorimine is one third as effective in the genetic effect and one fifth in the 
vegetative, and the activity of the third compound IS negligible for all effects. 
Using previously published information (ANL-4625) relative changes have 
been plotted with time in concentration of these compounds in solution. Based 
on these plots and on the relative activity of the single compounds indicated 
above, curves have been constructed demonstrating expected changes in 
total biological activity with time in solution assuming biological additivity 
of the compounds. These expected changes are compared with actual obser
vations on decrease of activity of solutions with tlme. The theoretical and 
experimental curves agree closely for the vegetative effects indicating that 
loss of activity with time m solution is attributable only tolossof parentHN2. 
For the genetic effect the agreement IS m the general form of the curve only, 
indicating perhaps that HN2 and chlonmme are less than additive, or that 
chlonmine is lost through side reactions in the cell before exerting an ef
feet on the nucleus. (6400-10) E. L. Powers, J H. Pomeroy, C. A. Raper 

Studies are In progress to mvestlgate the mechanism of mutagenicity 
of theophylline. Labelled (8 -C14 -theophylhne) theophylline was synthesized 
and E. coli grown in a medium contaming this purine were analyzed. It was 
found that less than 0.0001 o/o of the desoxyribonucleic acid purines of the 
bacteria was derived from the theophylline. Under these conditions guanine 
present in the medium would be used for the synthesis of about 20o/o and 
xanthme about 2 o/o of the bactenal purmes. These results tend to suggest 
that the action of methylxanthine s IS not due to their incorporation into the 
genetic apparatus of the cell. (6400 -10) A. L. Koch 

The sensitivity of dry spores of Bacillus megatherium in air to X rays 
has been measured with an accurate and rapid technique utilizing membrane 
hydrosol as say type milhpore filters. Survival IS exponentially related to 
dosage and the inactivation constant is about 0.000038 reciprocal roentgen 
units indicating 3 7o/o survival at about 26,500 r. 

(6400-10) E. L. Powers, C. F. Ehret 
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In the "hot lab" effort is being directed toward developing optimum 
chemical and physical methods for the assay of radioisotopes. The ultimate 
goal is calibration of any 1sotope needed by the investigators. Thus far, em
phasis has been on the softer beta emitters, such as Ca45, and the various 
alpha emitters. Service chemical analyses have been carried out in connec-
tion with the chronic toxicity study of Sr90, Y90 in dogs. (6400-11) 
W. E. Kisieleski 

. 

Techniques for embedding bone in various plastics and the suitability 
of these plastics as embedding media for microtoming thin sections are being 
studied. Encouraging results have been obtained with several monomers and 
mixtures of monomers. It is too early to compare their qualities. 

(6400-11) W. P. Norris, L. A. Woodruff 

The effect of neutron irradiation on the chemical composition of a 
large variety of simple and complex phosphates is being studied by electro
chromatography, a technique that allows separation of the small amounts of 
phosphates formed during uradiation. The radioactivity induced by the neu
trcns is used for quantitation of the fractions. The principal zone obtained 
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is usually that of the phosphate irradiated with various secondary zones being 
produced in various quantities depending on the nature of the parent phosphate. 

(6400-11) W. P. Norris, T. R. Sato 

Straight chromatographic procedures were used to effect a separation 
of P3204 in liquid media from paramecia grown in the media. The living par
amecia were retained on the paper and washed with 0.01 M phosphate buffer 
to remove adhering radioactivity. The results will be compared with those 
obtained using conventional methods. (6400-11) E. L. Powers, T. R. Sato 

Studies of calcium metabolism have been extended to observations 
of the effects of exercise on calcium turnover in bone. Comparisons of the 
specific activity of inJected radiocalcium in blood and gut continue to indi
cate that the equilibrium existing across the intestinal membrane is rapid 
and nearly complete. Lack of complete equilibration is attributed to mechan-
ical factors in mixing in the gut. (6400-11, 12) W. P. Norris, 
B. J. Lawrence 

Cysteine pretreatment has been shown to confer significant protec
tion against the acute lethal effects of gamma (Co60) and fast neutron (fission) 
irradiation in mice. The protection observed with fast neutrons is about half 
of that found with gamma irradiation. The data support the concept of a true 
dose reduction in the sense that primary mechanisms are involved. The in
verse relationship between protective efficiency and ionization density is 
comparable to that noted for the oxygen effect and, for the present, may best 
be interpreted in terms of the spatial d1siribution of the radicals formed in 
water and their reactions. (6400-14) H. M. Patt 
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In conjunchon with the study of the relative effectiveness of salicylic 
acid, sulfosalicylic ac1d, and aurintricarboxylic acid (AT A) in reversing beryl
lium damage in vivo, the effects of these compounds on survival of Be-poisoned 
mice were compared on a molar basis when they were inJected in doses giving 
protection to only a small percentage of the mice. Since considerable vari
ability in survival follows the use of submaximal doses, replicate experiments 
were performed so that between 20 and 40 mice were included in each of the 
24 groups. When injected 5 minutes after the injection of the LD95 of beryl
lium sulfate (0.7 mg Be per kilo}, ATA at a molar ratio of Be;ATA of 1:0.5 
protected approximately 300/o of the mice Salicylic and sulfosalicylic acids 
were both less effective than ATA and of about equivalent ability, a molar 
ratio of 1:8 being necessary to achieve 30 o/o survival. When the treatment 
was injected 1 hour after the Be, ATA was as effective as when injected at 
5 minutes, but larger doses of salicyllc acid and of sulfosalicylic acid were 
required. (6400-16) J. Schubert, A. Lindenbaum, M. R. White 

A study is in progress on the effects of ATA on beryllium-induced 
tissue damage. Experimental mice were injected with the LD95 of beryl
lium sulfate and one hour later with a therapeut1c dose of AT A (either 4 or 
2 mg per mouse) while inJected control mice received either Be or ATA only. 
They were sacrificed at intervals between 12 hours and 14 days after injec
tion. Spleens, kidneys, and samples from four lobes of the liver are being 
prepared for histolog1cal study. (6400-16) J. Schubert, A. Lindenbaum, 
Mo R. White 

The use of the reversal of plasma alkaline phosphatase activity as 
a tool for the selection of effective beryllium complexing agents has been 
extended. Equations have been developed which enable quantitative calcu
lation of the binding affmities of complexing amons with the enzyme (Kz.) 
and with beryllium (�). For aurintricarboxylic acid, sulfosalicylic acid 
and salicylic acid Kz. = 856 60 and 20 moles -1 liter respectively, and 
� = 2.4 x 105, 0.7 x 105 and 0.2 x 105 moles-1 liter respectively. 

(6400-16) J. Schubert, A. Lindenbaum, M. R. White 

Work is underway to determine the feasibility of using the enzyme 
inhibition technique for measuring other metal-organic anion complexes. 

(6400-16) J. Schubert, A. Lindenbaum, M. R. White 

Nonphotosensitive mice (C-58 strain) have been fed the tissue (to 
prevent bias of metabolic activity via fagopyrism) of Tartary buckwheat 
containing known amounts of N1

5 
in order to determine daily ration require

ments. This affords a means of planning future experiments in which the 
role of N15 will be studied as related to protein synthesis i n  an appropriate 
mouse, probably the C57b in which both tumor incidence and leukemia are 
known to be minimal in the genetic sense. The experimental goal of this 
project is to assess the N15 dynamics of protem synthesis. (6400-1 7) 
A. M. Brues, H. L. Walton, Jr. 
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Phantom dosimetry, using tempered Presdwood and Kodalith film in 
the presence of appropriate low energy X rays (80-250 pkv) has b�en selected 
as a means of assessing physiological hazards to human beings in the prox
imity of ambient low energy particle emitters. A technique has been developed 
in which integral body dose and organismal ionization patterns may be approx
imated under these conditions. The information thus obtained will be compared 
with physiological syndromes of experimental animals (mice, rats, rabbits, 
and dogs) in the hope of finding correlations which m�y enable hazard planners 
to more realistically anticipate the dangers that such particles represent to 
human beings. (6400-17) A. M. Brues, H. L. Walton, Jr. 

A closed, dynamic, steady state system of m chains consisting of an 
unknown but ·finite number of compartments per chain is postulated. Consid
ered 

_K 
-

-

is the problem of determining the rate of exchange K and of obtaining infor
mation about substance P1 by introducing a trace amount of radioactive P0(P0) 
into compartment (e) and measuring only the radioactive uptake in time of all 
other compartments combined. Theoretical results have been obtained uti
lizing constants derived from both specific activity and concentration de
scriptions of the uptake phenomenon. Further generalization of the model 
is conternplated and more specific information about compartmental char
acteristics is being sought. (6400-17) S. A. Tyler 

The following assumptions are made: 
The retention Ri(t) from the ith inJection (i = 1,2, .. .. ,n) given at time Ti is 
inversely proportional to a constant power (b) of the time difference (t-Ti) 
for all t greater than some positive number T; 

• 

The constant (b) is independent of the number of successive injections, the 
injected amounts and the inJection time; 
A fixed relationship exists between the proportionality constant (Ai) and the 
corresponding ith injection amount. 

Ri(t) = Ai (t-�i) -b 

A· 
0; Ti)Tj fori )j;t)Tn; -A-

1=-_ known; 
J 

• • 

1, J, = l,2, .. ,n. 
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The problem is to determine the single dose retention function, given 
the total retention R(tk) at m times (k = 1,2 , • . .  ,m) resulting from n injections 
at times Ti . 

For total retention measured at times far removed from the time of 
last injection the desired constants of the single dose retention function can 
be determined by least squares, in the case of equal injected amounts, from 
the log-log transform of the function 

R(t) �nACb 

This problem is currently being further investigated. (6400-17) S. A. Tyler 

A critical evaluation of the total dosage estimation procedure for a 
catenary system of one to four compartments is being made in an effort to 
extend these considerations to more general models of compartmentalized 
systems. (6400-17) S. A. Tyler 

The effect of repeated bleeding and irradiation on the red, white, 
and the differential blood counts in the mouse was investigated by the 
Physiology Group. In the analysis the individu.al count (not the individual 
animal) was used as the basic variable. The pre- and postirradiation 
periods were analyzed separately, using a split-plot design. The bleeding 
method (single or repeated) was taken as the whole plot, the X ray dose 
as the sub-plot (for the postirradiation period), and the number of the 
count as the sub-sub plot. In the pre-irradiation series, repeated bleed
ing has a significant effect on the lymphocyte counts, while after irradiation 
a significant portion of the varia bon in all three counts is due to irradiation 
and to irradiation-time interaction. (6400-17) S. A Tyler, J. M. Gurian 

The data of the expenment to determine the inter-relationship be
tween organ and body measu.rements of X-irradiated and control mice have 
been subjected to further analysis. The variable used throughout was the 
logarithm of the weight To test the effect of X irradiation on organ weight, 
independent of body weight the regression-line of organ weight on dose 
was rotated through an angle, the angle between the regression line of 
body weight on dose, and the abscissa. Thymus, uterus, and ovaries 
showed a significant dose deper,de!'.ce after removal of the body-weight 
effect. The spleen behavior was still best described by a quadratic func-
tion of the dosage. (6400-17) S, A. Tyler, J. M. Gurian 

The operation of the chemostat has been simplified and improved 
by using a modified Mariotte bottle for the nu.trient supply and flow regu
lating system. An equation has been developed to describe the approach of 
the chemos tat to the steady state condition, and is being tested. (6400-17, 
6520-03) H. E. Kubitschek 
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The biosynthesis of uniformly C14-labeled rutin and quercetin has 
been completed. Approximately 0.8 grams of a mixture of the two flavo
noids has been isolated with a specific activity of approximately 1.5 me 
per gram of carbon. Work is progressing on the separation of the two 
compounds utilizing a cellulose column. (6400-19) N.J. Scully, J. Skok, 
R. Watanabe, W. Chorney 

Th� method of measuring fast neutrons in the presence of gamma 
rays by means of scintillators having an equal number of electrons but a 
different number of protons has been tried with two solutions: ( 1) xylene 
with 2,5-dipheniloxazole and (2) 1-4-bis-(trifluoromethyl) benzene with 
2 ,5-dipheniloxazole. Pulse height spectra of Co60 and Na24 gamma rays 
and Po-Be and Po-B neutrons have been obtained. The neutron spectra 
of the latter are being investigated also by NTP techniques. (6510-0 l, 
6520-03) L. D. Marinelli, I. B. Berlman 

Design and construction of facilities for our Standardization Labo
ratory have been initiated and are still in the course of execution. They 
include a cobalt source shield for thP calibration of portable monitoring 
instruments and a 250 kv X ray installation for the standardization of 
dosimeters at high dosage rates. (6510-0 1) L. D. Marinelli, J. E. Rose 

Previous experiments have indicated that the ionization method of 
measurement of trace concentrations of halogen gases in atmospheric air 
utilizes a multiple step proc"'ss in which the formation of positive alkali 
ions at heated surface is an important one. Instrumentation is being de
veloped for a critical study of this one step under conditions which are of 
interest to the problem of halogen detection. (6520-02) H. A. Schultz 

Several studies have been perfo-rmed with our Scintillator Spectro
meter apparatus. One, designed to aid in the measurement of 1127 by neutron 
activation technique has proved to be critically sensitive to impurities in 
the filter paper holding the specimen (6520-03) C. E. Miller 

Alpha-beta coincidence techniques have been set up for the measure
ment of mixed sources of radiothorium and radium Efforts are being made 
to increase the discrimination of the apparatus against either of the elements 
in order to establish to what extent elements of the thorium series are pres
ent in patients exposed to radium A stuciy aimed at the same problem, 
but based on improved gamma-ray resolution, has been completed. 

(6520-03) L. D. Marinelli, C. E. Miller, R. E. Rowland 

A free-air ionization chamber for measurement of X rays in the re
gion of 3 to 40 kv has been constructed and tested. (6520-03) R. E. Rowland 
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The proportional gas counting apparatus has been completed, tested, 

and found capable of counting 96 to 99 per cent of actual disintegrations 
in C140z concentrations up to 40 per cent. (6520-03) R. E. Stutz, R. A. Moss 

A high capacity still was constructed according to a design by 

R. Ballentine of Johns Hopkins University. It is self-regulating and capable 
of producing 1.5 liters per hour of highly purified water, with tap water as 
feed stock. (6520-03) R. E. Stutz, R. A. Moss 
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