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FOR JANUARY 1954 

The monthly progress report from the Argonne National Laboratory 
includes material from one-third of the Laboratory. The three divisions 
into 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 t3) Chem
istry and Chemical Engineering, Metallurgy, and Remote Control Engineering. 
The present monthly progress report covers the work in Biological and Med
ical Research, Radiological Physics, and Health Services for the quarterly 
period ending December 31, 1953. 

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

Although changes in body weight are not suitable for quantitative 
evaluation of the number of ascites tumor cells, the time required for a 
standard weight increment, e.g., 5 g, provides a useful and rapid measure 
for comparative purposes. This index is being employed in experiments 
on the radiosensitivity of the tumor cells and complements the direct anal
ysis of tumor cell numbers. Preliminary estimates based on total cell 
counts indicate that the 50o/o lethal dose for Krebs ascites tumor cells 
X-irradiated in vitro and subsequently inoculated is around 1000 r. Effects 
with dosages of this magnitude or less can also be detected by the standard 
weight gain procedure. This method is most sensitive when the inoculum 
size approaches the threshold for ascites development. With an inoculum 
of 1 x 106 tumor cells, the time required for a 5 g increase in body weight 
based on groups of 25 mice is 6.1 days, nonirradiated; 7.2 days, 500 r; 
9.9 days, 750 r; indefinite or in excess of 30 days, 1000 r. The correspond
ing times for an inoculum of 10 x 106 cells are 3.5, 4.2, 6.0 and 9.4 days. 
Resistance of the tumor cells to X rays is more than doubled when cysteine 
is added prior to irradiation. The effects of other chemical agents and 
procedures are being evaluated in this way. It is planned also to initiate 
various biochemical analyses of the irradiated tumor cell preparation and 
to follow the growth of the tumor in irradiated hosts. 

(6210-01) H. M. Patt, M. E. Blackford 

The relationships between the number and concentration of ascites 
tumor cells in the inoculum and the rate of growth are being investigated 
by means of direct cell counts utilizing methods described previously. 
There is the suggestion of an intermediate inoculum size for optimal growth, 
and this is being subJected to further analysis. Othet- work is concerned 
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with the correspondence between tumor cell number and rates of leakage of 
large molecules from blood to ascites and with the general mechanisms of 
ascites formation, particularly with the possibility that products of tumor 
cell metabolism or breakdown are directly responsible for its development. 

(6400-05) H. M. Patt, M. E. Blackford, R. L. Straube 

To define the cumulative dose limit for tumor regression on mice 
exposed to continuous radiation from 69Tm170 the following experimental 
conditions have been developed. The tumor was grown on the dorsal aspect 
of the host and pulled away from the body so as to interpose a 12 mm lead 
shield between the tumor and the body, thereby cutting out all but lo/o of the 
radiation delivered to the tumor proper. With the tumor immobilized, the 
animal was able to obtain food pellets and water in a specially constructed 
cage. The animal was further able to pivot around its immobile portion so 
as to get daily exercise. Inasmuch as the desired dose rate of 75 r/hr at 
the tumor surface could be attained only at a distance of 25 mm, it was not 
possible to expose more than one animal at a time. In the single tumor 
tested, which was active and of starting volume in excess of 1 cm3, regression 
occurs with a cumulated dose of less than 10 kr. Future studies will include 
cytological observations in an attempt to relate total dose to regression rate 
via nuclear and cytoplasmic alterations. 

(6210-01) A. M. Brues, H. Walton, Jr. 

Experiments to relate the morphology of spleen and tissue reaction 
to the presence of induced tumors are in progress on the animals of the 
particulate source radiation experiment (Sr90) previously reported. (ANL-4959). 
Present observations seem to indicate that: (1) The spleen shows a tumor
related hyperplastic response. (2) Sarcomas rather than carcinomas, and 
relative anaplasia seem to command greater responses. (3) Local reactions 
in the tissues, cytologically similar to the spleen change, occur around and 
in some tumors. (6210-01) A.M. Brues and D. R. Russ 

Two gold cylinders differing less than 2o/o in mass have been fabricated, 
and their activities after the same exposure in the neutron reactor should be 
essentially equal. Recent studies with partially immobilized mice in which 
the tumors are exposed to Tm170 radiation, make evident that escalators, 
described in ANL-5086, will not be necessary in exposing tail tumors to the 
radioactive gold emanations. With interchangeable gold cylinders now avail
able, plans are underway for continuous exposure of SLT tumors on the 
tails of ASU mice in an attempt to relate physiological response of the tumor 
cell colony to a known radiation field geometry. 

(6210-01, 6520-03) A. M. Brues and H. Walton, Jr. 

The accrual of sufficient information on the acute response to whole 
body X-irradiation of six different inbred mouse strains indicates that a 
maximum strain difference of 80-100 r in the LD50/30 doses should be ob
tained. Exact values for the LD50 doses are not yet available. Certain 
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lesions that appear at death in the acute period show that strain differences 
in degree or severity of the lesions may be measurable. Initial studies of 
a generation of mice with 3 coat color marker genes present, suggest that 
variation in acute lethality may be associated. with the albino (c) and brown 
(b) loci on the first and eighth chromosomes, respectively. 

(6400-01, 02, 1 0) D. Grahn, K. F. Hamilton 

Preliminary studies of the BA F1 and CA F1 hybrids indicate that 
there is virtually no effect of age on the lymphoma incidence 210 days post
irradiation, within the age range employed. Six-, 8-, and 10- week-old 
groups were originally exposed to a total dose of 800 r of X-rays given in 

4 equal fractions over a 10 day period. The average cumulative lymphoma 
incidence at 7 months after exposure is 27o/o in the BA F1 and 12% in the 
CA F1• A more detailed analysis of the periodic rate of lymphoma incidence 
indicates that the peak rate has probably been achieved in the BA F1 at least. 
The next several months should be critical in this regard. 

(6400-02) G. A. Sacher, D. Grahn, K. F. Hamilton 

The toxicity of radiostrontium in dogs has been under investigation 
for the past 8 1/2 years. Nineteen animals have received doses of Sr89 

ranging from 0.1 to 1.0 J.i.c/g or doses of Sr90 from 0.25 to 0.01 J.l.Cjg. The 
9 adults that received between 1.0 and 0.25 J.i.C/g of Sr89 showed early hem
orrhagic symptoms; one (1.0 J.i.c/g) died 18 days and one (0.5 J.i.c/g) died 
25 days after injection. Two others (0.25 J.i.c/g) succumbed at 64 and 
13 5 days, respectively, at which time they were free of gross evidence of 
irradiation disease. Strontium 90 appears to be more toxic than Sr89 since 
0.25 }J.c/g was lethal in 18 days in one dog; another that received O.l5J.1.C/g 
survived the initial critical stage and was free of symptoms 3 months later. 
Irradiation purpura did not follow the injection of 0.1 J.i.C/g of Sr89 or 
0.01 J.i.c/g of Sr90• In contrast to the behavior of adult dogs, a 2-week-old 
puppy showed no hemorrhagic tendency following the injection of 0.46 J.l.C/g 
of Sr89• 

Skeletal changes are being followed by periodic roentgenography. 
All of the 5 living animals that received between 1.0 and 0.3 J.l.C/ g of Sr89 

as adults show some skeletal lesion. Among these animals there have been 
5 fractures (3 of ribs and 2 of ulnae) and one dislocated knee. After 7 years 
all showed areas of marked to moderate bone resorption in the mandibles. 
One of the 4 dogs that received 0.1 J.i.C/g of Sr89 sustained a fracture of the 
first caudal vertebra 3 years after inJection. The mandibles of the 3 that 
have survived the past 7 years showed only slight, localized changes. One 
of the three that received 0.01 J.1. cjg of strontium 90 sustained a fracture of the 
tibia 2 1/2 months after injection. No skeletal lesions were evident among 
these three animals six years after injection. 
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The most striking bone pathology has appeared in the dog that re
ceived 0.46 iJ.c/g of S·r89 when it was 2 weeks old. Although the inJury is not 
as severe as that seen among the litter of puppies that was born with 
1.5 iJ.c/g (ANL-4227, p 71). it is similar in several respects. The following 
fractures have occurred: 3 months - eighth rib; 6 months - right radius 
and ulna; 7 months - left radius and ulna and ninth rib; 7 1/2 months -
right radius. Retardation of mandibular development was obvious 5 months 
after inJection; at close to eight years of age there was marked underdevelop
ment of the maxillae and anterior rami of the mandibles, absence of bone 
in the alveolar processes, and loss of many teeth. 

At this stage of the experiment it is possible to state that 0.3 iJ.c/g 
or more of Sr89 results in skeletal injury in the dog, but the data concerning 
0.1 iJ.c/g of Sr89 and 0.01 iJ.C/g of Sr90 are still inconclusive. 

(6400-03) M. Finkel, J. Clark 

In May, 1946, an eight-day old litter of five kittens was placed on a 
diet of plutonium-containing milk by injecting their mother with 100 !J.C of 
plutonium (+4) citrate. On the seventh day after injection the milk contained 
4 x 10-4 IJ.C/ml; on the ninth day analysis showed 3.6 x 10-4 ,ucjml. At 24 days 
of age (three days after the beginning of weaning) between 0.8 and 1.0 !J.C were 
found in the a shed alimentary tract of one of the kittens; 0.18 !J.C were found 
in the remainder of the carcass. The total body burden of one of the cats 
at five months of age was 0.27 ,uc, of which 0.0071 ,uc were in a femur. The 
femora of another animal of the same age averaged 0.008 !J.C each. At 
five years 0.0073 !J.C were found in a femur of the fourth cat. 

Autopsy of the last cat at 7 1/2 years of age revealed pathological 
changes in the mandible and an osteogenic sarcoma arising from the petrous 
portion of the left temporal bone. Although care must be exercised in evalu
ating such an occurrence in a single animal, there is some evidence to sup
port the contention that this tumor is in fact plutonium-induced. Tentatively 
assuming a body burden of 0.27 !J.C, we derive a retained dose of 0.06 pcjkg, 
since the adult body weight averaged 4.5 kg. 

It has been shown that the incidence of malignant bone tumors among 
CF #1 female mice that received 0.16 iJ.C/kg of plutonium was greater than 
that among control mice. If we assume so% retention of the inJected dose 
and correct for the growth of these animals from their initial average of 
24 gm to 35 gm, we arrive at a retained dose of 0.055 iJ.C/kg. Data on other 
species at compa-rable low levels are not available. The lowest dose of 
plutonium that has been administered to a dog at ANL resulted in a malignant 
bone tumor; the estimated body burden was 0.34 iJ.C/kg. Three rats, that 
received implants of metallic plutonium had absorbed doses of 0.48, 0.21, 
and 0.17 iJ.C/kg, respectively (ANL-4840). The first of these developed an 
osteogenic sarcoma of the spme. 

(6400-03) M.P. Finkel, W. E. Kisieleski 
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Histologic studies have been completed on bone tumors and miscel
laneous other diseases occurring in a large number of mice that formed part 
of an extensive toxicologic study of strontium 89, 90 in this species some 
years ago (EB -experiment). The pathological findings and final diagnoses 
now available provide the basis for final evaluation of this experiment. While 
the study of the morphology of bone and other tumors has been of interest, 
it has not shed any light on the pathogenesis of these morbid conditions. The 
explanation for this is readily apparent from the fact that only terminal path
ological conditions could be examined. 

Essentially identical examinations of a primarily diagnostic nature 
(histopathology and roentgenography) are now in progress on the tissues of 
numerous rats and of a few dogs that were used in experiments, also several 
years ago, designed to evaluate the toxicity of plutonium and to study the 
late pathological manifestations of plutonium poisoning in these two species. 

(6400 -03) H. Lisco, M. P. Finkel 

In the radiocarbon toxicity study (ANL-5129) in which red kidney 
bean plants were uniformly labeled by culture in air phases containing 
0, 50, 100, 1000 and 2000JJ.c/g carbon for long growth periods, with the 
highest specific activity, plants exhibited occasional, typical radiation
induced deformed leaf-habits, some of which also showed a chlorosis pattern 
typical of that induced with nitrogen deficiency in nutrient solution culture. 
Microscopic dissection revealed that the terminal, main axis meristems, 
or buds were aborted or beginning to be necrotic at harvest time. 

Assay of the total nitrogen was made of young and old leaf and root 
tissue of treated and control plants. In addition, the ascorbic acid content 
of young versus old leaves was determined. These assays were restricted 
to plants of a single experiment in which 0, 50, and 1000 J..LC/g of radiocarbon 
were maintained in the cultural air phase. No differences were found between 
control plants and those tagged with the lower C14 activity level with respect 
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to nitrogen or ascorbic acid content when tissues of identical type were c.on
sidered. Within the individual treatment groups, differences occurred be
tween primary axis leaves, terminal leaves on lateral axes, and root, in the 
case of nitrogen; these differences can be accepted as normal organ differences 
within a plant. Significant difference for nitrogen and ascorbic acid content 
occurred when organs of the same type were compared among plants subjected 
to varied C14 treatment. In the case of nitrogen and ascorbic acid content of 
leaves, significant deviation only occurred with the youngest leaves on the 
plant, i.e., those found at the most terminal position on lateral stem branches. 
All of the difference noted is associated with an increased level of ascorbic 
acid and decreased level of nitrogen in plants cultured with the highest specific 
activity (1000 J..Lc/g carbon). Also, only the latter leaves exhibited abnormal 
morphogenetic development or habits. Earlier C14 toxicity studies have re
vealed chromosomal aberrations in dividing root tip cells of onion tagged 
at approximately 100 JJ.c/g of carbon in a 50-day radiocarbon culture period. 



As far as is known, this is the first time that these effects of radiocarbon 
have been observed. With regard to the nitrogen composition of plants, it 
is planned to measure the protein, ammonia, amide, and nitrate nitrogen 
in an effort to understand more fully the radiocarbon induced abnormal 
metabolism of this element. 

(6400-03) N. J. Scully, J. Skok, R. Watanabe, B. Fagginger-Auer 

Uniformly C14-labeled soybean seed, biosynthesized in cooperation 
with T. Rall and G. Becker of the Army Medical Nutrition Laboratory, is 
being used to study the effect of radiocarbon upon growth and development 
in this species. Storage of the seed for increasing lengths of time make it 
possible to determine the effect of a relatively wide range of total radiation 
doses upon the character of growth induced when plant differentiation and 
growth are resumed with seed germination. Four days after termination 
of the culture period, seedlings from tagged seed of the first planting date 
exhibited obvious growth anomalies. One week after leaves at the fourth, 
fifth, and sixth nodes, which are normally compound types, emerged with a 
single blade, two leaflets, and three leaflets, with one reduced in size. The 
effect of X ray upon soybean seed will be investigated to clarify the pattern 
of induced growth as compared with effects produced by radiocarbon. 

(6400-03) N. J. Scully 

Additional data on the lethal effects of Co60 gamma rays and fast 
neutrons on mice indicate that these two ionizing radiations are not com
pletely additive in their effects. The departure from additivity increases 
as the gamma component of the mixture is reduced, and a departure of 11% 
is found when the mixtures are made up 1/3 gamma and 2/3 neutrons. If 
the linear equation 

Rep eq = .259 (r-11 0) 

actually represents the rep equivalents of the various doses of roentgens, 
then 110 r of gamma radiation in a mixture containing some minimum dose 
of neutrons is equivalent to zero rep. This would help to explain why the 
two radiations were not strictly additive in mixtures and why departure from 
additivity increased when the gamma component decreased. 

(6400 -04) H. H. Vogel, Jr., J. W. Clark, 
D. L. Jordan, N. Bink, and V. M. Story 

Study of nitrogen metabolism following exposure of dogs to 450 r 
total-body X irradiation shows a decrease in plasma albumin and globulin 
cone entrations during the first 50o/o of postirradiation life. Between 50-100 o/o 
the albumin continues to decrease slightly, whereas globulins increase to 
levels exceeding pre-irradiation values. The plasma non-protein-nitrogen 
(NPN) shows great postirradiation variability both between and within animals 
and exhibits no specific pattern except a terminal increase. Urinary nitrogen 
excretion decreases progressively during 0-60 o/o, increases between 60 -70o/o 
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to an amount approximating the previous retention, and then remains close 
to the pre-irradiation level for the last 301o of life. Nitrogen balance is 
maintained at the pre-irradiation level during 0-601o and becomes increas
ingly negative during the remainder of life. Anorexia appears to be subsequent 
to the initiation of negative balance but is largely responsible for the rapid 
decline during the 7-1 001o interval. 

A second group of dogs exposed to 450 r and treated with 250 mg 
aureomycin twice daily exhibited corresponding behavior of plasma proteins, 
NPN, urinary nitrogen excretion, and nitrogen balance. The average sur
vival time for this group was increased to 20 days (12 days for the untreated 
450 r group). Sine e parallel temperature and globulin curves were found for 
both the aureomycin treated and control groups, bacteremia appears not to 
be the cause of either the fever or hyperglobulinemia of irradiation sickness. 

A third group of dogs similarly irradiated was transfused daily with 
10 ml/kg of whole blood. Plasma proteins were maintained about 0.6 g1o 
above the pre-irradiation level, but the usual reversal in albumin and 
globulin concentrations occurred during the 50-l 001o interval. Urinary 
nitrogen excretion followed the pattern observed for the 450 r control and 
aureomycin treated groups. For the dogs transfused with whole blood there 
was a smaller decrease in nitrogen excretion during 0-601o of postirradiation 
life, but the increase at 60-701o was three times greater. The administra
tion of protein in the form of whole blood does not alter the effects produced 
on nitrogen metabolism after exposure of the dog to lethal X irradiation. 

Serum total base in dogs exposed to 450 r total-body X-irradiation 
remains at the pre-irradiation level during 0-601o of postirradiation life. 
Subsequently there is a decline to a terminal minimum value averaging 
l 0 meq/1 below normal. (6400 -05) K. A. Lathrop 

Following the demonstration that pretreatment with epinephrine in 
oil reduced X-ray mortality in young chicks, the protective effect of other 
compounds known to have a vasoconstrictor action has been tested. Arterenol 
(nor -epinephrine) suspended in peanut oil was injected intramuscularly into 
3 day chicks 5 minutes before exposure to 1000 r at 43 r per minute. A wide 
range of doses (7 .5 mg/kg to 30 mg/kg) reduced the initial mortality (0-48 hours) 
as well as that occurring later. A maximum rise in blood pressure occurred 
within 15-20 minutes after administration of arterenol. Normal levels were 
reached within 1-2 hours, after which there followed a period of sustained 
hypotension averaging 20% below the control level. As has been shown with 
epinephrine, the maximum hypertension following inJection of arterenol oc
curred during irradiation, and the pressure had returned to normal or sub
normal before the time at which postirradiation hypotension becomes apparent. 
Other vasoconstrictor drugs that produced little or no reduction in radiation 
mortality include pitressin and serotonin. 

(6400-05) S. P. Stearner, E. J. B. Christian 



Amino acid alterations in the plasma of newly hatched chicks follow
ing lethal X irradiation have been studied as a possible indicator of func

tional change in the liver. There is approximately a twofold increase in 

total amount of amino acids in the plasma one hour following X irradiation 
and approximately a threefold increase three hours following X irradiation. 

Although the average change is the same at five hours as at three hours, 
some values given by individual animals increase to about four times the 
control level. A slight increase also occurs in the number of amino acids 
found. Concurrently, total plasma protein decreases markedly. There is no 
decided correlation at any time following X irradiation between the condition 
of the animal and the amino acid level or number of amino acids and increased 

levels one hour following irradiation occur in animals which appear normal 
at autopsy. This alteration of amino acid leve-ls immediately following ir
radiation is similar to results previously found in human studies. The oc
currence in the plasma of these irradiated chicks of a substance presently 
identified as {3 -alanine has suggested that this amino acid may have appeared 
through breakdown of pantothenic acid. This possibility will be investigated 
further. (6400-05) E. J. Katz, S. P. Stearner 

The intact mesentery of the living rat and the cheek pouch of the 

hamster are being employed to study the functional activity of the tissue 
mast cells. These preparations allow good visualization of living mast 

cells. To the present our investigations have been primarily concerned 

with (1) determination of the types and distribution of mast cells in the liv
ing mesentery, (2) visual observations and microcinematographic studies 

of the nature of vital staining of mast cell granules and (3) the effects of 

X irradiation, of visible light and of the administration of AC TH, cortisone, 
histamine, hyaluronidase, and histamine liberators on the mast cells. 

(6400-05) D. E. Smith, Y. Lewis 

Granule clumping, vacuole formation and cell disruption previously 

found in the mast cells of fixed tissues after total-body X irradiation 
(600-1200 r) have been observed in the intact mesentery of the living rat. 

Determinations of mast cell numbers in fixed tissues from irradiated 

animals reveal a reduction in total mast cell number by as much as 60 11/o 

and increase as great as 15 times in the number of damaged mast cells. 
Thus our claim that X irradiation elicits specific damage to mast cells is 
considerably strengthened. (6400-05) D. E. Smith, Y. Lewis 

Investigations are being continued on the factors controlling the 

polydipsia that occurs in the rat immediately following total-body X irradi
ation. The possible influences of the adrenal cortex and anterior pituitary 

are currently being studied. (6400-05) D. E. Smith, Y. Lewis 
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Brown bats (Myotis lucifugus) have been used to determine whether 
changes in the coagulation time of the blood accompany the markedly dif
ferent physiological states induced by altering the environmental tempera
ture. Blood clotting times were determined by the capillary tube technic on 
samples obtained from puncture of a large vein in the web between the tail 
and hind legs and from the cut carotid artery. Some bats were studied at 
the time of collection; others were brought to the laboratory and placed in 
a refrigerator at 5°C. After 16 and 50 days blood samples were taken from 
some of these immediately after removal from the refrigerator and from 
others several days after removal from the cold and maintenance in a room 
at 23°C. The results clearly show that clotting time is markedly prolonged 
as a result of exposure of the bat to low temperature and that it becomes 
short once again when the animal is returned to a warm environment. These 
findings are interpreted as indicating an adaptive mechanism which prevents 
thrombus formation during dormancy, and, combined with the findings of 
other investigators who have used the hibernating hedgehog and hamster and 
the estivating ground squirrel, suggest that this mechanism is common to all 
types of mammals that can enter a state of dormancy. 

(6400-05) D. E. Smith, Y. Lewis, and G. Svih1a 

The bat i s  also being used for experiments on determination of the 
influence of the level of metabolism (oxygen consumption) upon sensitivity 
to X rays. (6400-05) D. E. Smith, G. Svihla 

Further analysis of the granulocyte response to intraperitoneal 
injection of large volumes of isotonic sodium chloride in dogs (1 00-150 ml 
per kg) reveals that granulocytosis occurs within five hours or less after 
injection, reaches its peak (1 001o increase) on the second day and may be 
maintained at this level for 9 days with daily injections. Nonsegmented or 
juvenile forms show the same pattern, increasing from 150 to 2500 or more 
cells per cu mm by the second day. Lymphocyte and erythrocyte levels are 
not altered. Granulocyte stimulation reflects the loss of similar cell types 
to the peritoneal fluid. Saline treatment minimizes selectively the early 
granulocytopenia after total X irradiation with 300 r; 45'7o decrease in ir
radiated controls and 15% decrease in saline treated during the first 48 hours 
with comparable differences in the immature forms. The subsequent course 
is not influenced greatly even though treatment continues for a week or more. 

(6400-05) H. M. Patt, M. A. Maloney, E. M. Jackson 

The regulation of granulocyte formation and release is being investi
gated in dogs subjected to acute phlebotomy and simultaneous infusion of 
compatible leucocyte-depleted blood. In the initial experiments aP exchange 
of twice the blood volume was accomplished within 20 minutes under anesthesia 
and with sterile technique. The procedure led to an immediate and profound 
leucopenia but did not alter erythrocyte levels. Leucocytes rose promptly 
with a return to normal by 5 to 6 hours. The most striking change in pe
ripheral blood was the appearance of numerous nonsegmented and immature 
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granulocytes which constituted SOo/o or more of the total during the early 
recovery period. Although the data have not been analyzed completely, the 
over-all picture based on 4 experiments (3 with leucocyte depleted blood 
and 1 with normal blood) is suggestive of a very rapid stimulation and 
response of myeloid tissue as a consequence of the abrupt depletion of 
circulating white blook cells. Present studies are concerned with the fur
ther characterization of this response in normal and irradiated animals. 
Granulocyte turnover is also being studied in complementary experiments 
after treatment with antigranulocyte sera prepared from immunized rabbits. 

(6400-0S) H. M. Patt, M. A. Maloney, E. M. Jackson 

Studies are being continued on the occurrence of slow- growing clones 
isolated from chilomonads exposed to X rays at levels which appear sublethal 
in mass culture. An attempt has been made to examine the influence of post
irradiation incubation temperature. The percentage of positive cultures was 
slightly higher in the group held at lS°C after exposure than in the irradiated 
group held at 2S°C, and slightly lower than in either of the unirradiated con
trol groups, which gave identical results. None of these differences was 
statistically significant. Among the positive cultures, a slightly higher in
cidence of slow- growers was found in the irradiated group at lS°C than at 
2S°C. Combining the results at both temperatures, at least 12 of 28 clones 
isolated after IS kr exhibited markedly reduced growth rates, and one slow 
growing clone was found in 32 control isolations. (6400-0S) H. S. Ducoff 

Grasshopper eggs in diapause were irradiated at 2S,OOO r in air and 
then placed in either 1 x 10-3M KCN, l O Oo/o CO, or mixtures of CO and 02 or 
95% N2 So/oCC>2 five minutes after irradiation for 2.4 hours. In each case 
negative growth, which occurs in air sixteen days after irradiation, was 
arrested 30 to SOo/o. Statistical analyses indicate that this trend is highly 
significant. 

If embryos were irradiated in CO, KCN, or 4 atmospheres of 02 and 
then placed in air, the latter two resulted in greater regression while CO 
afforded almost complete protection. The ability of 02 and KCN to form 
radicals at the time of irradiation is well known, and suggests that radical 
formation at the time of exposure is a factor in increased radiation suscep
tibility. On the other hand, metabolic stasis at the time of irradiation as 
previously reported with Nz/C02 (9So/o and So/o, respectively) and presently 
with CO, as well as lowering metabolism following irradiation with KCN, 
CO, N2/C02, and C0/02 mixtures, suggests that the metabolic rate at the 
time of irradiation or immediately after irradiation is directly proportional 
to the degree of damage produced. 

(6400-06) T. N. Tahmisian, R. L. Devine 
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Work has continued on the morphogenetic effect of a transversely 
applied electrical field as observed in the regeneration of cut pieces of 
Dugesia tigrina at higher field strengths. In addition to the types of re
generants previously found, 9 permanently bipolar individuals were pro
duced between 456 and 759 mv/mm (average 604). A single three-headed 
individual was produced at 695 mv/mm, the third head being cathodal, as 
before. Eight pieces regenerated normally and 18 showed only minor or 
temporary structural and/or functional alteration by the field at strengths 
previously found to produce profound effects. This was apparently due to 
an alteration in experimental procedure in the attempt to improve survival 
during exposure to current. Cut pieces were allowed to heal before expo
sure 16-26 hours, as opposed to 6-10 hours healing time previously allowed. 
In several experiments a lapse of 6-15 hours occurred between longitudinal 
section and removal of the lateral edges. While the data have not been ana
lyzed, inspection shows good qualitative inverse relation between the healing 
time and the effectiveness of the field. This suggests that the lateral axis 
becomes determinate early in the regeneration process, in sharp contrast 
to the longitudinal axis, which, for parallel fields, shows an indifferent period 
of from 2 to 3 days. Three experimental runs were made with the flowing 
medium saturated with oxygen instead of air. Contrary to expectation this 
had little effect upon survival. 

A number of cut lateral edges were exposed to the field with the cut 
edge toward the cathode. Developing heads were, on the average, nearly 
normal to the cut surface, contrasting with similar control slices which 
tended to develop heads inclined away from the cut surface toward the original 
anterior end of the piece 45° or greater. A number of tail segments with a 
single regenerating surface were exposed with the uncut tip oriented to the 
cathode. Between 465 and 720 mv/mm no tendency was found for the field to 

force reorganization of the intact tip, although persistent head behavior de
veloped in one piece at 664 mv/mm. This extends previous observations, 
at field strengths up to 300 mv/mm, that the field operates upon active proc
esses rather than existing structure. All regenerating tail tips developed 
heads to the anode, save one at 720 mv/mm. These results contrast with 
earlier results indicating that above 200 mv/mm head formation toward the 
anode is inhibited. This may possibly be related to the difference in elec
trolyte composition of the media in the two experiments. 

(6400-06) G. Marsh 

Attempts to prepare indolyl-3-acetaldehyde, or its acetal have con
tinued. A recent publication by Micovic and Mihailovic reported excellent 
yields of aldehydes by the partial reduction of di-substituted amides by 
lithium aluminum hydride; in general the reaction conditions are sufficiently 
mild as to favor the integrity of the unstable indolyl-3-acetaldehyde. The 
compound, N,N -diethyl-indolyl-3 -acetamide, has been prepared from indolyl 
magnesium iodide and N,N-diethyl-chloroacetamide, attempts to reduce this 
material with the hydride under a variety of conditions gave only starting 
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material. Theoretical considerations indicate that N-(indolyl-3-acetyl) 
carbazole might be a more suitable starting material because of polarity 
and steric effects. The synthesis of the material from N-chloroacetyl car
bazole and indolyl magnesium iodide is currently under way. The reaction 
of indolyl magnesium iodide with iodoacetal did not produce indolyl-3-
acetal, as hoped for, but a recalcitrant tar. Similar results were obtained 
from the attempted reaction of diethylaminoacetal with indole. 

(6400-07) J. H. Pomeroy 

Comparison of cold and labeled indoleacetic acid (freed of its radia
tion decomposition products by column chromatography) showed identical 
growth-concentration curves upon top application of agar blocks to coleptiles. 
This substantiated the lack of radiation effect on growth at physiologically 
optimum hormone levels, and the absence of toxic decomposition products. 

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

Experiments to determine the distribution of labeled indoleacetic 
acid (IAA) functioning at physiological concentrations have been initiated. 
The C14 activity removed from agar blocks applied to coleoptile tops was 
followed. Preliminary results indicate that 40o/o of the initial activity in 
the blocks is removed by the coleoptiles in 3 hours. Of that which entered 
the coleoptiles, 250/o was removed by short-term ether extraction and is 
presumably free IAA. Boiling alcohol removed 7 5o/o of the activity taken up. 
This fraction is presumed to be composed of free IAA plus any IAA that has 
been reversibly bound or metabolized. The Van Slyke-Folch combustion 
procedure used was found to give unsatisfactory activity recoveries with wet 
samples. Characterization of the various activity fractions is being under-
taken. (6400 -07) R. E. Stutz, R. A. Moss, S. A. Gordon 

Studies of straight growth by injection of indoleacetic acid (IAA) solu
tions into the Avena coleoptile stump and top application of agar blocks at 
high levels of IAA were extended in an attempt to obtain information bearing 
on the two point attachment hypothesis of Foster, McCrea, and Bonner. No 
inhibition was encountered with IAA levels of roughly 104 times the breaking 
point of the growth curves. Subsequent experiments with the floating section 
technique indicate that the growth inhibition obtained by Foster, McCrea, and 
Bonner at high IAA concentrations is dependent on the availability of carbo
hydrate. Similarly, the optimum concentration of IAA for section elongation 
appears to be dependent on carbohydrate concentration. The effects of in
hibitors of carbohydrate metabolism and of different carbon sources on 
the auxin response are being investigated to clarify the relationships between 
them. (6400-07) R. E. Stutz, R. A. Moss 

The alga, Chlorella pyrenoidosa, has been cultured in sulfur -free 
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Knop solution preparatory to photosynthesis studies. Chloroplasts extracted 
from spinach leaves have been used as photoreceptors in the oxygen-liberating 
Hill reaction. Preliminary measurements indicate that b,S-dithiodic (lipoic) 
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acid increases the initial Oizhl values from 20-S01o. A lyophilization pro
cedure has greatly prolonged the Hill reaction activity of chloroplasts. Ef
forts to produce a water soluble chlorophyll preparation by treatment with 
anhydrous HF have been unsuccessful to date. (6400-07) G. Rabideau 

The metabolism of the adult mammalian organism is characterized 
by the dynamic state of body constituents. That is, even though no net syn
thesis occurs, a synthesis and equal degradation occur in all tissues to a 
greater or lesser extent. The question can then be asked, is this degradation 
of the nature of all living things ? Particularly, does a growing bacterium 
carry out a degradation of its macromolecules? 

The experimental approach was to choose a tracer that would be used 
by the bacteria both for the synthesis of proteins and nucleic acid purines. 
By the addition of non-radioactive purine to the growth medium, it was possi
ble to prevent the introduction of label into the bacterial purines. When such 
bacteria were washed and allowed to grow in fresh medium devoid of purines 
and radioactivity, the radioactivity of the purines found in the bacteria was 
a measure of protein degradation. 
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Three tracers were used for this study: radioactive formate, car
bohydrate, and alpha labeled glycine. The glycine permitted greatest sen
sitivity. From studies with this tracer,care being take n t o prevent contributions 
from small pools of active materials present in the bacteria, and also from 
interaction between bacteria (see below), it was concluded that no degradation 
of protein to the level of free glycine, or glycine in a form suitable for the 
synthesis of purines occurred. By no is meant that if such turnover occurred 
it must have a longer half life than several hundred days. 

However, while turnover to the level of glycine did not occur, there 
was a rather large turnover of bacterial proteins to an extracellular sub
stance or substances (probably of peptide nature) which could be used 
secondarily by bacteria for the synthesis of proteins or purines. Apparently 
all proteins of the cell may be utilized for the production of this material. 
At 37°C, in glucose synthetic medium, E. coli strain B/1.5 produces this 
material at a rate of 51o per hour. It is believed that this represents de
gradation of cell proteins and is not a measure of cell death and autolysis, 
since, radioactive adenine or phosphorus once incorporated by bacterial 
culture is not released secondarily into the medium from growing cultures. 

(6400-07) H. R. Levy, A. L. Koch 

Additional experiments on the separation of rat liver cytoplasmic 
particulates by gradient centrifugation have confirmed the statements made 
in previous reports in regard to the sizes of particles associated with max
imum enzyme activity. Enzymes assayed thus far may be classified as 
follows: (1) arginase, DPN-cytochrome C reductase, malic dehydrogenase, 
and ribonuclease with a maximum at 0.12-0.16 Jl diameter and a smaller one, 
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at times not observable, at 0.40-0.44 11; (2) cytochrome oxidase, xanthine 

oxidase, and Mg-activated adenosine triphosphatase with distinct maxima 

at both 0.12-0.16 and 0.40-0.4411; (3) succinic dehydrogenase with a maxi

mum at 0.40-0.4411 and a much smaller one at 0.12-0.1611; (4) catalase, 

which probably possesses a maximum at 0.12-0.16 11, but which is present 

in solution to such an extent that the maximum is masked; and (5) uricase, 

which is consistently atypical in showing a maximum at 0.22-0.2511. Enzyme 

activities per unit N revealed that the particulates with the maximum con

centration of activity are not necessarily those which possess the maximum 

total amount. Attempts to apply gradient centrifugation to rat thymus have 

been unsuccessful. (6400 -07) J. F. Thomson 
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The cooperative program with the Army Medical Nutrition Laboratory, 

designed to accomplish the biosynthesis of uniformly labeled soybean oil has 

been completed. A yield of approximately 600 seeds weighing 61.4 grams 

air dry weight was obtained at the termination of a 58-day period of culture 

of 12 plants of Chief variety soybean in one of the radiocarbon plant growth 

chambers. The seeds were found to contain 19.8o/o oil on an air dry weight 

basis, indicating a total oil yield of 12.2 grams. Since air-dry seeds contain 

approximately So/o moisture this yield of oil per seed weight is equal to that 

noted for this variety under normal field conditions. 

(6400-07) N. J. Scully, T. Rall, G. Becker 

Several radiocarbon studies are in progress in cooperation with the 

Division of Rubber Plant Investigations, U. S. Department of Agriculture. 

It is intended to biosynthesize C14-labeled rubber by culture of Hevea brasil

iensis in the Argonne chambers and withdrawing latex through tapping, as it 

is done under field conditions. This rubber will be distributed for use in 

various tracer studies. Labeled rubber has already been obtained in small 

quantities and further biosynthesis will continue next year. Preliminary 

studies have also been completed with a view to determining, if possible, 

the precursors of rubber as they occur in this species. Such information 

on the nature of the biosynthesis mechanism in Hevea is of much interest 

to the botanist and chemist. The exact substrates involved in rubber syn

thesis in rubber-bearing plants are not known, and it is anticipated that 

certain of the labeled substances isolated in extracted fractions from labeled 

Hevea plants may be useful for biochemical tracer investigation as well as 

for research on the enzymes associated with rubber formation. 

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

Adult rats were fed, at hourly intervals for 30 days, diets containing 

CaC1403 and, as a protein source, either casein (diet I) or near minimal 

levels of the essential amino acids (diet II). The rats were then killed and 

the tissue amino acids isolated and degraded as described previously 

( J. Biol. Chern., 203, 55, 1953). The results are expressed as a per cent 

of the specific activity of urea carbon. The guanidine group of liver arginine 

was about 1 OOo/o as expected. The amount of fixed carbon in both carboxyl 
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groups of aspartic acid and in the alpha-carboxyl group of glutamic acid 
was 46o/o when the rat received diet II while only about 25% when diet I 
was given. The C02-derived carbon of liver proline and arginine carboxyl 
moieties rose from 4o/o to 9-12o/o when these amino acids were absent from 
the diet. This is much less than the expected values if only glutamic acid 
is a precursor of these amino acids. The fixed carbon concentration in 
serine, glycine and alanine carboxyl groups remained at 9-12o/o regardless 
of diet. The amounts of fixed carbon found in most of the amino acids of 
intestinal and muscle proteins were similar to those of the corresponding 
liver proteins, however, the carboxyl groups of aspartic and glutamic acids 
and the guanidine group of arginine contained much less C02 -derived carbon 
than these amino acids from liver. 

(6400 -07, 12) R. W. Swick, D. M. Tahara 

The reconstitution of collagenous fibrils in collagen solutions of 
varying protein concentrations has been studied. The collagen material was 
placed into graduated cylinders filled with O.Olo/o HCL After 48 hours sam
ples of the ::;elution were taken at different levels, and the protein concentra
tion determined by Dr. John Thomson. It was found that reconstitution could 
still be achieved at a protein concentration lower than O.OOlo/o. However, 
as the length and width of the fibrils decreased with decreasing concentra
tions at the lowest concentration the length of the shortest filament that could 
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be defined as fibrils were of the order of ab0ut 25,000 A and their width about 
0 

125 to 250 A. (6400 -09) F. Wassermann, E. Roth 

Experiments to test the possible effect of testis -hyaluronidase and 
glucuronides on the structure and reconstitution of collagenous fibrils have 
so far shown no effects. (6400-09) F. Wassermann, A. Lindenbaum 

Experiments are in progress designed to show cellular changes due 
to radiation from colloidal gold either taken up by the cells or, in the case 
of the liver cells, by the adjacent Kupffer cells. To date, over short periods 
of time the greatest concentration of gold was found in the Kupffer cells of 
the liver. With total injections of 220 microcuries in mice weighing 20 grams, 
the gold present did not produce demonstrable damage in the liver. With 
1825 microcuries damage was evident to both Kupffer cells and surrounding 
hepatic cells, but animal mortality precluded prolonged observation. Inter
mediate dose results are not yet available. The tissue spread technique has 
not yet shown colloidal gold to be present in connective tissue macrophages. 

(6400-09) F. Wassermann, D. R. Russ, W. E. Kisieleski 

Electron microscopic studies of thin sections of Paramecium aurelia 
have been extended to the mitochondria. In these preparations the inclusions 
evidence internal structure similar to the mitochondria of the germ cells of 
Helix (Beams and Tahmisian) in that they appear in section to consist of very 
tight lamellae, but are different in that the lamellae are not as regularly 
arranged, and the thin spaces between appear to be continuous with the 
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external cytoplasm through small pores. Except in size the bodies do not 
conform to the Palade description of mitochondria of mammalian cells. The 
preliminary investigations of the radiosensitivity of dry spores of Bacillus 
megatherium have been completed, and it is now recognized that inactivation 
by X rays does not proceed in a "one-hit" manner, but rather can be expressed 
as a 1.18 hit phenomenon. (6400-09, 10) E. L. Powers, C. F. Ehret, 

A. E. Bannon, J. Railsback, C. Crawford 

Studies are being made of forty rats inJected with RaC12• Half of 
the rats were injected. I. V. and half I. P. with no significant difference in 
percent retention. The rats are separated into four groups according to 
dose levels which range from 0.001 JJ.c/gm to 0.4 J.Lc/gm. No outstanding 
difference in retention as a function of dose level has been observed. The 
primary purpose of the experiment is to mvestigate the behavior of the ex
haled and retained radon fractions with time and with dose level. The frac
tional retention of radon has been observed to be a function of dose. After 
three months, at the highest dose level, the retained radon fraction represents 
about 151o of the total radon produced while at the lowest dose level it amounts 
to 10 1o of the total. The point of maximum radon retention with time seems 
also to be dependent upon the dose level. The lower dose rats have leveled 
off in externally measured gamma ray activity while the activity associated 
with the highest dose levels is still increasing after three months. 

(6400-12) W. P. Norris, T. W. Speckman, R. A. Craig 

It has been demonstrated previously that heterologous blood plasma 
when given intravenously to CF #1 female mice prior to 800 r X ray acts 
as a protective agent against radiation mortality. Fractionation of the blood 
plasma was made and the albumin, globulin, and total proteins were tested 
for protectiveness. The results were promising, so purified plasma protein 
fractions of human blood were obtained from State and Public Health Labo
ratories and drug companies for testing. These 5 major plasma fractions 
and their sub-fractions were tested separately and the present results of 
each maJor group are combined and reported here as percent survival for 
800 r X ray. 

Fraction 

I 

II (II, II1,2) 

III (III, III1, 
III2, III3) 

IV (IV -1 , IV -4 , 
IV 3 ,4) 

800 r X ray 

Range of dose 
in mg/mouse 

8-20 

l -30 

0.61-17.4 

2.5-20 

0 

# of 
0 m1ce 

96 

174 

242 

292 

266 

1o survival 
800 r 2 wks. 

30 

52 

56 

9 

7 

1o survival 
800 r 3 wks. 

8 

42 

41 

3 

<I 
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The over -all results with fractions II and III in the various dosages 
show survival at 800 r as if the mice has received 550 r; relation of dosage 
of protein to effects is being studied at present. The protein constituent 
responsible for the protectiveness seems to be present in both fractions 
either as a major component characteristic of each fraction, or else as 
single material which appears in several fractions using the Cohn procedure. 
That it is not identical with immune gamma globulin is evident from the fact 
that it is recovered about equally well from fractions which are and are not 
immunologically active. Electrophoretic studies and additional fractionations 
will be made to ascertain further the nature of the component. 

(6400-14) A. N. Stroud, A. M. Brues 

Work is proceeding on the development of an enzymatic method for 
the determination, under approximately physiological conditions, of the for
mation quotients of complex ions formed among proteins, metals, and organic 
anions. A suitable enzyme for this purpose should possess such properties 
as: optimum activity around pH 7, specific activation by a polyvalent metal 
of physiological importance (such as Mg++), stability over a relatively long 
time interval, and crystallizability (so that it may be freed of other con
taminating proteins). Two enzymes that may prove useful for such a purpose 
are enolase and pyrophosphatase, both crystallizable from yeast. 

It has been suggested that tyrosine or its analogs may be involved in 
the binding of beryllium by protein. To determine whether this is so, a 
number of proteins containing variable amounts of tyrosine have been se
lected for the determination of binding quotients with Be. 

(6400-16) A. Lindenbaum, J. Schubert 

The toxicity of a single intravenous injection of an aqueous solution 
(pH 7. 2 to 7 .3) of various salts of aurintricarboxylic acid (AT A) has been 
determined in adult female CF #1 mice and Sprague-Dawley rats, using a 
total of over 700 animals. The following results are expressed as the LD50 
at 21 days in mg of the salt per kilo. For unsterilized solutions of the 
ammonium salt, the LD50 of the Eastman practical grade of AT A was 440 in 
mice, 450 in rats, while the figures for this salt purified by repeated recrys
tallizations were 3 7 5 in mice, 340 in rats. The purified sodium salt, either 
unsterilized (LD50 of 330) or after heat sterilization of the solution (LD50 of 
340) , was injected into mice. Most of the animals that died did so between 
1 and 12 hours after injection (means of the different groups ranged from 
3.3 to 7.1 hours), but some mice receiving the ammonium salts died imme
diately; rats inJected with the purified ammonium ATA died after longer 
intervals (mean time of death, 25.5 hours). 

A male mongrel dog was given three intravenous injections (30, 20, 

and 20 mg per kilo, respectively) of the purified ammonium salt of ATA at 
two week intervals. There was no loss of appetite or weight and, with the 
exception o f  a possible transitory diarrhea, the dog showed little or no ob
servable effect of the injections. The animal was sacrificed 2 days after the 
third injection, when the tissues appeared normal. 

(6400-16) M. R. White, W. M. Westfall 
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When low, partially-effective doses of the sodium salt of AT A were 
compared on a molar basis, it was shown that heat sterilization o f  the solu
tion did not increase or decrease the effectiveness of the sodium salt in 
preventing death of mice acutely poisoned by injection of the LD95 of beryl-
lium sulfate. (6400 -1 6) M. R. White 

The effects of a therapeutic dose (2 mg or 4 mg per mouse) of ATA 
on the patholog1cal effects induced by a lethal dose of beryllium sulfate 
(0. 7 mg Be per kilo, the LD95 in 3 to 5 days) in livers, spleens, and kidneys 
of mice have been studied at intervals from 12 hours to 14 days. The severe 
liver cell necrosis caused by beryllium (seen at 24 and 48 hours) was com
pletely prevented by ATA. ATA reduced damage to the spleen and at 7 days 
spleens of treated animals did not differ from controls. AT A, which itself 
had no apparent effect on the kidneys, did not prevent tubular damagr-- from 
occurring in this organ. In fact, there is evidence in some animals that ATA 
potentiated this damage. In AT A treated animals repair was evident 7 2 hours 
after injection; after 7 days the kidneys appeared normal. A study of the 
effects of ATA on berylli'nm-induced changes in the bone marrow of these 
animals will complete this investigation. 

(6400-16) H. Lisco, M. R. White 

It is assumed that a series of tests is carried out on each member 
of two distinct classes and the test results are recorded on the basis of 
some a priori criterion as either + or -. The two classes differ in that, 
if the tests discriminate perfectly between the classes, then all members 
of Class A (let us say) will test positively and the member of Class B will 
give negative test results. It is also assumed that the result of any test is 
independent of previous tests administered. 

Suppose that an experiment of this kind is performed and the results, 
in general, show the following: 

1. a1o of the members of Class A give negative results in all tests 
and b 1o of the members of Class B give positive results in all 
tests; 

2. the test giving the largest proportion of correct results for mem
bers of Class A has the lowest proportion of correctly classified 
members of the B Class, and vice versa. 

The problem is to construct a procedure for choosing a single test 
which operates best for a mixed population with unknown proportions of 
Class A and Class B members. Two approaches to this problem are being 
considered: 

l .  Extending the familiar Xz tests to the case of 3 and 4 tests. 
2. Applying a non-parametric ranking method. 

(6400 -17) S. A. Tyler 
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The "high level" gamma room installation is essentially complete 
and final tests and adjustments are now being made. Two sources, 10 and 
200 curie, are on hand; the 1250 curie source will not be completely ac
tivated until late in 1954. An irradiation table has been designed that is light 
and rugged, yet permits a wide range of adjustments for height, tilt, etc. 

(6400 -17, 6520 -03) G. A. Sacher 

The "low level" room installation is well advanced and should be 
finished within 6 weeks. The 10 curie source intended for this room is 
already prepared, and the design of animal cage racks is in progress. 

(6400 -17, 6520 -03) G. A. Sacher 

Studies are continuing on the action of ultraviolet radiations on bac
teria, with considerable emphasis on the extension and verification of results. 
A light-scattering photometer (Aminco) has been made serviceable and cal
ibrated. Two air incubators have been replaced with 2 water baths, because 
the air incubators gave inadequate temperature regulation and thereby vitiated 
the accuracy of results. 

(6400-17, 6520-03) G. A. Sacher 

Measurements of radon in air exhaled by inmates of the Stateville 
Penitentiary were initiated in July with the object of determining how much 
Ra was retained as a result of drinking water having a natural content of 
3 J1J1C/liter. For control, inmates living there for short times and originating 
from Chicago were chosen. Preliminary results, based on tests with 9 pairs 
of subjects after 4 hours of inhalation of relative Rn free tank air, show a 
difference of statistical significance. 

Several runs have been made in which the subjects breathed aged 
tank air continuously for 18 hours. Analysis of breath samples taken at 
approximately 3 -hour intervals showed that there was little change in the 
radon content of breath after 12 hours. Thus, elimination of radon originally 
derived from room air is constant to within the experimental error of meas
urements. However, the level of radon is so low that it appears necessary 
to redesign the analysis procedure to eliminate radon contamination from: 

1. Tank air which contains appreciable concentrations ofradon even 
after 2 or more months of ageing. 

2. Ascarite and NaOH, used to remove C02. from expired air. 
3. Charcoal used to adsorb radon. 

(6310-03) A. F. Stehney, H. F. Lucas and J. E. Rose 

Several patients with history of radium poisoning have been measured 
for -y-ray activity at the Argonne Cancer Hospital and a thorough new check 
of the activity of the Elgin State Hospital patients corroborated results ob-
tained two years ago. (6310-03) 
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A special apparatus for the determination of small amounts of meso
thorium in weak radium preparations has been assembled and has been under 
active study during the last year. This is based on beta-alpha coincidence 
detection of RaC" and ThC" alpha disintegrations, which have 164 and 0.3 J.LSec 
half lives, respectively, following their birth from RaC and ThC beta decay. 
By counting beta-alpha coincidences between definite intervals of time it is 
possible to calculate the ratio between the two isotopes. With samples in 
equilibrium of the order of 10 -9c, activity can be detected to ratios MsTh/Ra 
of the order of 0.005. If the ratio is lower than this, sensitivity can be enhanced 
by de-emanation of samples and subsequent controlled growth. Ratios as low 
as 0.002 could be detected. Present studies are concerned with the assess
ments of spurious counts that might be engendered by alpha-gamma and 
gamma-beta coincidences in the samples. 

(6400-24) C. E. Miller, R. E. Rowland and L. D. Marinelli 

In connection with the Neutron Dosimetry program, work has con
tinued on the two solvent scintillation techniques. The transmission char
acteristic of fluorinated xylene has been found superior to that of reagent 
grade xylene. The optics of the two solvents are being studied with the 
purpose of eliminating the slight difference in gamma-ray response. Vari
ous Hornyak buttons were made according to specifications and tested with 
somewhat disappointing results due to the self absorption of light in ZnS for 
buttons thicker than 1/4 inch. Over 3000 proton tracks in Ilford C-2 emulsion 
have been measured to study the neutron spectrum from our Be-B source. 

(6400-24) I. B. Berlman, P. F. Gustafson and L. D. Marinelli 

Extensive theoretical calculations of the ionization around beta point 
sources have been completed and compared with the results obtained in an 
experimental study. Two papers on the subject were presented to the Radi
ological Society of North America, and a topical report on the subject is being 
prepared (ANL-5201). Design and construction of special ionization cham
bers to be compared to scintillation counters in neutron and gamma ray 
dosimetry has begun, and a gas filling apparatus has been designed. 

(6400-24) R. K. Clark and S. S. Brar 

Design and construction of a Standardization Laboratory are in a well 
advanced stage. The 250 kv x-ray installation is completed and the standard 
air chamber is being built. 

A cobalt source shield to be used for the calibration of health physics 
instruments has been constructed and awaits only loading and calibration 
for immediate use. 

Tests were completed on the proportional hand counter using air at 
high temperature and humidity. Practical limits of operation (70 - 7"5% R.H.) 
have been assessed. Test on several types of halogen quenched counters 
have been completed. 
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A small pulse generator of simple design, producing pulses with rise 
time comparable to more complex commercially available instruments has 
been constructed. 

Development of light A.C. and battery voltage supplies for scintilla
tion and alpha survey instruments is being pursued. In the latter case 

2300 volts are to be delivered in a space and weight 450/o of that required 
by 8 x 300 v batteries now in use. 

Design of an "alpha foot" counter has been undertaken. Special study 
of dirt and dust removal from the nylon screen is being made. 

(6500) H. May and J. E. Rose 

An electronic wind vane was completed and tested at the Great Plains 
Turbulence Field Project, sponsored by the Air Force Cambridge Research 
Center, in O'Neill, Nebraska, the first of September. The general 24 hr runs 
and the wind tunnel tests indicated satisfactory operation for all except very 
light winds, i.e., l mph. 

A new sensing chamber has been designed which will respond to 
small pressure differences with a shorter time constant. 
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The meteorology stack, with its auxiliary equipment, (blowers, ducts, 
cameras, flow meter, temperature control) has been completed. Experimental 
use of this stack for atmospheric diffusion studies depends upon several fea
tures: (l) The 110ft. maximum height can be varied in 10ft. sections down 
to 40 ft., with a flow rate varying from 500 -4500 cfm. ( 2) The flow rate 
and gas temperature can be accurately measured and controlled. Immedi-
ate studies will be based on the behavior of an oil-fog mixture released 
from the stack. When quantitative measuring devices for freon 12 are com
pleted, tests will be made using freon 12 as an effluent. 

(651 0 -03) H. Moses and G. R. Hilst 

A Tm170 source was calibrated as to dosage rate and a thorough study 
of its spectrum was undertaken with the Nai scintillation counter. Gammas 
at 85, 50 and 28 kev have been observed. The latter (K x-ray of I) are due 
to the instruments, whereas the first two are due to the decay of thulium 
and the characteristic radiation from its daughter ytterbium. Considerable 
high intensity bremstrahlung was obtained. (6520-01) P. F. Gustafson 

Considerable effort has been expended on design and construction of 
accessories for the more intensive utilization of kicksorters. In order to 
permit quick adjustment of the apparatus, to verify their stability and to 
forecast troublesome operation, a special multirange V. T. voltmeter was 
designed, built, and wired to the units. To avoid moving this bulky equip
ment whenever the detector is needed in various locations, a suitable am
plifier and l 00 ohm impedance cable ( 80 feet in length) has been designed 
and built. (6520-01) C. E. Miller 



Equipment has been designed and partially built for the purpose of 

studying the density of the deposit of alkali metal atoms upon a positive ion 

emitter when the instrument is operated under various conditions. This 

equipment comprises a cylindrical collector with guard rings, a chlorine 

gas handling apparatus and an electrically heated K emitter. Special atten

tion has been paid to the flexibility of the setup and its corrosion resistance. 

(6520-02) H. A. Schultz 
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