TOEETY

Quarterly Progress Report
July 1 - September 30, 1957

[
nemsnomwﬂh
BN mEDiene DEST.

COLLECTION A D G A v

BOX No.
L Vors Araoac fopda Qe

FOLDER RT3 (a0}
A AdT -5, 4.169) -5

314k =5

BROOKHAVEN NATIONAL LABORATORY

Associated Universities, Inc.

Upton, New York

0020124




P i s = - Sl i

LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither the
United States, nor the Commission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, express or implied, with respect ta the
accuracy, campleteness, or usefulness af the information contained in this report, or that
the use of any information, apparatus, method, or process disclosed in this report may
not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use af, or for damages resulting from
the use of any information, apparatus, method, or process disclosed in this report.

As used in the above “person acting on behalf of the Commission™ includes any em-
ployee or contractor of the Commissian 1o the extent that such employee or contracior
prepares, handles or distributes, or provides access to, any information pursuant to his
emplovment or contract with the Commission.
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DIV|5|°N OF EXPERIMENTAL PATHOLOGY

rogenic Action of Graded Doses
‘mu-Body Irradiation (612¢, 6310)*

The major tumor that has been induced by
.body irradiation in the lethal and sublethal
o is a mammary tumor that varies in appear-
L. from a fibroadenoma to an adenocarcinoma
“ghth 3 {ew Gibrosarcomata. The 1-yr incidence of
' aammary tumors is dose dependent and extra-
tes back to approximately zero dose. The
‘wechanistm of induction appears to be indircct
“ requires the presence 9f a functioning ovary,
ot the [atter need not be irradiated.
" %Fhe tumors are in part transplantable. Both
' pomous and hormone-dependent tumors
. Thera pidly growing autonomous tumor
.?-i&,,ly a carcinoma. Some tumors are metasta-
g upon ransplantation.
iy may be possible in the near future to provide
b autonomous and hormone-dependent mam-
tumors for cancer chemotherapy testing pro-
ﬁ*' V.P. Bonp, R.A. Conarp, E.P. CrovkITE,
' J. FurtH,** anD S.W. LiprincoTr

fatebolism of Co*’-Labeled Vitamin 8,

als and Patients {6120)

$uudies on the distribution and excretion of
*.labeled B, in dogs and other animals have
g completed and reports are being prepared.
pher work on plasma clearance and excretion
hbeled B,, in various blood dyscrasias and
mal” controls has been completed. Plasma
tration curves of Co™ after the intravenous
pon of the labeled B,, show a periodic and an
sdic component, which indicates that clear-
B8 progressing simultaneously with mixing.
periodic portion consists of a fast and a slow
jonent. Curve analyses are under way.
and fecal excretion show two clear com-
one with a half-time of 212 days and the

anation of these numbers, sce Foreword.

ach collaborater from Children's Cancer Research
ton, Mass,

002072b:
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Medical Department

ather with a hall-time of more than 300 days. The
earlicr suggestion of fast and slow plasma clear-
ances in various blood dyscrasias must be recon-
sidered in view of the difficulty of curve analysisin
the presence of simultaneous mixing and clearance.

E.P. Cronkrrg, E. Hencey,* LM, Mever,**

J.R. Runing, DA, WiLLigax, anp W, WoLins

Radioautograph Studies of Cell Proliferation
in Animals Utilizing

Tritium-Labeled Thymidine {6120

Tritium-labeled thymidine, developed by W. J.
Hughes of this Department, has proved to be most
eflective in labeling the desoxyribonucleic acid
{DINA) of proliferating tissues of the mouse, These
studics are being made in collaboration with the
BNL Biology Department and the National Insti-
tutes of Health (G. Brecher). To date the appear-
ance and disappearance of labeled blood cells in
the peripheral blood following single injections of
labeled thymidine have been followed, as has
their appearance in all tissues throughout the
body as a function of titne. In addition transfusion
of labeled leukocytes has been accomplished and
promises to be useful in studying the life span and
fate of leukocytes. To date it appears that this
agent will be most helpful in unraveling various
time features of the generative cycle (intermitosis
and mitosis),

V.P. Boxp, R.A. Conarp, E.P. CRONKITE,
W.L. HugHEes, R. Pamnter,
anD H. QuastLert

Combined Effects of Beta lrradiation
of the Skin and Whole-Body X-lrradiation on
Carcinogenesis in the Skin (6310}

The possible additive effects of whole-body
radiation and localized beta radiation of the skin
in regard to carcinogencsis of the skin have not

*Research collaborator from the University of Washington,
Seattle, Wash,

**Research collaborator from Scuth Nassau Communities
Hospital, Oceanside, N.Y.
tMember of the Biology Department
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been determined. The problem is of both theoreti-
cal and practical interest, since the Marshallese
people who were accidentally irradiated with fall-
out developed beta lesions of the skin and received
a substantial dose of whole-body irradiation.
Groups of 50 female mice have been given
20,000 rep of beta radiation from a Sr*’ source
(750 rep/min) to a flap of skin on the back (area=
0.9 cm?). Other groups of 50 mice have been given
the same beta doses to the skin plus 400 r of whole-
body x-irradiation. Still other groups of 50 mice
were given 6000 rep of beta radiation to the skin,
and corresponding groups received the same beta
doses to the skin plus 400 r of whole-body irradia-
tion. Another group of mice have received only
a whole-body dose of 400-r x-radiation. Prehimi-
nary resulss indicate that in the 6000-rep group
which reccived in addition 400 r of whole-bady
x-irradiation there was more skin damage at the
site of the beta irradiation than in the group re-
ceiving the 6000 rep alone to the skin. A few ma-
lignant skin tumars are appearing which have
been verified by histological study. The incidence
of such tumors in the various groups will be de-
termined it the near future.
R.A. Conarp, E.P. CrRoNKITE, axD V. P. Bonp

Studies on the Toxicity

of lrradiafed Infestine {4120}

The intestinal syndrome produced by supra-
lethal doses of ionizing radiation is associated with
3- to 5-day deaths in most animals. The syndrome
is characterized by extreme toxicity which seems
greater than would be accounted for on the basis
of fluid and electrolyte imbalance alone. The
present studies were undertaken to determine
whether any toxic agent {or agents) which might
contribute to the syndrome is present in the irra-
diated intestine.

Many experimental approaches have been
tried with, for the most part, negative results.
Early toxicity of mucosal scrapings fram unirra-
diated mice when injected intraperitoneally was
found to be due largely to sepsis. Lethality from
intravenous injections {very small amounis)is
thought to be due to patassium toxicity.

Attempts are being made to determine toxicity
by a more normal route of injection such as
directly inte the intestines of irradiated mice.
Studies are under way on the influence of an in-
crease in body levels of potassium and sodium (by
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addition of the elements to the drinking Water

the survival time in the acute intestinal syng

An attempt is also being made to protect irradiy,

mice from the intestinal syndrome by intralu,m'

injections of normal mucosal cells into the sma

intestine in the hope of producing seeding,
R.A. CoNarp axp H. Quasty,

Studies on the Marshatlese People
Exposed to Fallout Radiation

(660
The annual expedition to the Marshall Islands .
the medical examination of the 82 Marshailesgp,
ple exposed to significant fallout radiation in 16
was carried out in March 1957, three years 5.
exposure. The findings of this survey will be p
lished in a joint BNL ~ Naval Medical Resag
Institute report. Preparations are being made f;
four-year survey in March 1958, Hcmatolog
and other examinations are contemplated for
next survey, which will be made at Rong,
where these people now live. In addition,
hoped that a whole-body gamma analyzer w;,
set up aboard a Navy LST for the purpose of
rying out gamma spectrographic analyses g,
exposed and unexposed people on Ronge
These will be correlated with urinary excre
rates of isotopes. As in the past, the United &
Navy is assisting the Atomic Energy Commis
Brookhaven National Laboratory, and agenc
the Department of Defense in this survey.
R.A. Conarp, B. Carnon,* Coi.. A, Lowss
J-E. Rarv,t Lt. CoL. 8. Ba
L. Mever, axp E. Cas

Studies on the Therapeutic Efficacy
of an Aloe vera Extract
in Beto Lesions of the Skin {6

The therapeutic cfficacy of local daily ap
tion of an Aloe vera plant extract to acute
burns of the skin of mice and rats is being t
Results are inconclusive at this time, The e
{furnished by Forkas Chemical Corporat
said to be of benefit in the healing of tf
RAC

burns.

*Massachusetts General Hospital, Boston, Mass.
**MC USA (Walter Reed Army Medical Center, Was
0.C)
fResearch collaborator from Natipnal Institutes o!
Bethesda, Md.




slogy of Particle Radiation (6310)

Swdies are being carried out on the patho-
;cal effects of thermal neutrens and pf the
vy particles from the B'"{n,a)}Li7 reaction on
: i S.W. LirrincorT, V.P. Boxp,
J.5. RoeerTsoN axp

E.P. CrongITE

ot Studies of Labeled
Protein fractions (6310, 6320}

. Clinical studies of labeled protein fractions are

" carried out on normal individuals, patients

s miscellaneous diseases, and patients with

',.‘ious LYpes of carcinoma, as a possible diagnostic

ﬁ in detecting carly cancer.

SW. Lirpincort, W. L. HUcHEs,
W, Wourins, axp C.T.O. Fong

Peaction, Fate, and Control of Platelets  (6120)
High levels of a physiologically active sub-
pance . serotonin, are found in bloed platelets
- pnd parts of the gastrointestinal tract. Serotenin
fevels of tissues and platelets will be measured
eslorimetrically from tissues of normal and jrradi-
ated animals and platelet preparations to assess
ferther the role of this substance in radiation in-
and the effectiveness of platelet preparations

controlling radiation hemorrhage,
Urine levels of 5-hydroxyindoleacetic acid, the
wereted metabolite of serotonin, will be measured
Iy normals, leukemics, and other blood dyscrasias.
" I addition, the comparative eflectiveness of
* fresh and lvophilized platelets in the control of

. pediation bleeding wilt be evaluated.
" V.P. Bonp, R.A. Conagrp, E.P. Cronkite,
J- Rusmv, ann 1. Sorexsen

fopens Presented

Frrst InveRNaTiONAL CONGRESS
oF NFELROLOGICAL ScIENCES,

Brussers, Jury 1957
Neuropathological and Topographical Study of
Brains Following Neuiron Capture Therapy in
lastoma Multiforme. L.E. Farr, S.W. Lippincott,
L Kahle, P. Yakovley * and W, Haymaker **

First Pan-American CANCER
Cyrosocy CoNGRESS,
Miasg, Aprie 1957

b8 on Tissues of Animals Receiving Sulfur-Labeled
Transfusions. E.P. Cronkite.

0020728,

AMA Firri Ansual NaTionan Crvin
Dergnse CONFERENCE,
New York, June 1957
The Effects of Total-Bady Exposure to lonizing Radia-

tion on Human Beings - Faliout Problems and Civil De-
tense. E.P. Cronkite.

*Rescarch collaborator from Harvard Medical Schoal,
Baston, Mass,
**Research collaborator frem Armed Forces Institute of
Pathology, Washington, D.C.

Publications

Prepared statement on Somatic Effects, testimany before
Joint Committee on Atomic Energy, Congress of the
U.8., June 3, 1957, at the open hearings on The Nature
of Radioactive Fallout and lis Effects on Man. EP.
Cronkite. Congressional Record, September 1937,

Fallout, Civil Defense and Effects of Radiation on Man.
E.P. Cronkite. [ Am. Veterinary Med, Assoc., in press.

The Use of Plateler Transfusions in Hemorrhagic Disease.
E.P. Gronkite and I P. Jackson.* Chapter in Progress in
fHematology, Grune and Stratton, New York, 1957,

Gastrie Lestons in Experimental Animals Following
Single Expasures to lonizing Radiations. G. Brecher,**
E.P. Crankite, R.A. Conard, and W.W. Smith.f Am. J.
Fathol , in press.

Acute Whole-Body Radiativn Injury: Pathogenesis, Pre-
and Postradiation Protection. V.P. Bund, E.P, Cronkite,
and R.A. Conard. Afornfc Medicine, in press.

The Diagnosis and Therapy of Acute Radiation Injury.
E.P. Cronkite, V.P. Bond, and R A. Conard. Atemic
Medicing, in press.

Tke Hematalogy of lantzing Radiation. E.P. Cronkite,
V.P. Bond, and R.A, Conard, Atomie Medicine, in press.

Faltout Radiation: Effects on the Skin. R.A. Conard,
E.P. Cronkite, and V.P. Bond. Atomic Medicine, in press.

Human Radiation Injury Diagnosis, Therapy and Prog-
nosis. E.P. Cronkite. Proc. 6th futern. Congr. Hematol,
{Bostan}, 1957,

*Research collaborator from the Johns Hopkins University
School of Medicine and Hospital, Baltimore, Md,

**Research collaborator from National Institutes of Health,

Bethesda, Md.

{National {nstitutes of Health, Bethesda, Md.

DIVISION OF MICROBIOLOGY

The Sites of Catabolism of Plasma Albumin (6120}

In an extension of the study reported a year ago
(W.L. Hughes, Proc. 8th Ann. Corf. Natl. Nephrosis
Found., 1956, p. 22) on the effect of nephrectomy
on the catabolic rate of labeled plasma albumin, the
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effect of removing the intestines or large portions
of the liver has been investigated, Removal of the

intestines had no effect, but remaval of portions af

the liver decreased the rate of catabolism in pro-
portion to the amount of liver removed. This eflect
can be much greater than that seen following
nephrectomy and suggests that the liver musi be
the major site of caiabelism for plasma albumin.
D. Grruing* J.R. KLINENBERG,**®

G. Terres, anp W. L. Huaties

Catalobism of Serum Albumins in Mice {6120)

The comparison of data obtained in this labora-
tory for the half-life of crystalline bovine serum
albumin (BSA) with the data for human serum
albumin (HSA) reported by Melcher et al. [ /.
Imtnunal. 71, 275 (1953)] shows nearly a twofold
difference. These investigators, using lodinated
HSA and following the catabolic rate by serum
sampling, have found a half-life of 1.5 days. At
BNL, by using whole-meuse counting, the biologi-
cal half-life for indinated BSA has heen found to
be between 0.6 and 0.7 days. Although it would be
surprising if mice could distinguish between HSA
and BSA 1o the extent noled (short of an immune
response), various preparations of HSA (crystal-
line, fraction V, and commercially prepared
RISA) were tested in BNL mice with whole-body
counting. The results indicated noe significant dif-
ference in half-lives between the different HSA
preparations; they had half-lives of 0.75 days,
slightly longer than those for BSA. Further studies
in which the catabolic rate was determined both
by whole-mouse counting and by serurn sampling
ruled out the possibitity of differences based on
methods of determination. Since it is felt that
Melcher’s group has reported an accurate value,
and that the results obtained at BNL also merit
confidence, the present line of investigation is being
continrued in an attempt to resolve this discrepancy.
The approach now being foliowed is one of testing
various strains of mice. G.TERRES axp W. WorLing

An Investigation of the Induction
of Acquired Tolerance to Ceystalline

Bavine Serum Albumin in Mice {6120)

To date all work with mice on acquired toler-

homotransplantation resulting fr(.)m pr('ham :
posure of the same homologous tsspe. This

cedure was unsatisfactory for studies iy, k,
large numbers of animals were dcsired‘ . .
high mortality rare occurred. Recenuly Bitling
and Brent | Proc. Roy. Sve. { London ) Blig, 780 h
have reported a higher occurrence of tole
animals when the inducing exposure ig Made,
birth and intravenously. The work wip, tims
still has the disadvantage of involving 4 ,,
geneous mixture of antigens, with each ang
establishing its own state of tolerance in ¢
ance with its own essential characteristie Prog
ties. As a step toward the elucidation of the p
anism underlying tolerance, a system employ
a pure antigen and capable of easily prodyg
state of tolerance in a large number of anim
seemed highly desirabte.

Crystalline bovine serum albumin (BSA )y
chosen as the antigen to be tested, and postnaral;
jection as a possible method of induction. Thej
tial injections of BSA (12.5 mgin 6.05 ml)
made intraperitoneally. Very few mice were fon ag
a result of the method ofinjection. This proced
was tested in single and multiple exposures at
ous pertods after birth. Animals so exposed we
later given a series of sensitizing injections to test
the establishment of tolerance. The procedum
sensitization was such as to produce fatal anay
faxis in 40 to 75% of control mice.

The most suceessful experiment resulted fig
initial exposure to 4 injections starting at birth of
at | wk of age and administered on a 1-3-6-8-day
schedule. The mice were tested for tolerance st
6 wk; none of the treated mice showed any signe
of shack, while the eontrols (litter mates) showed
approximatcly 40% fatalities. The same procedure
was tested when the mice were 11 and 17 wka
age. Fatal shock was recorded in the treated ans -
mals, but less frequently than in the cositrols, -

A

which indicatced a transient characteristic. Anle .
mals given a single exposure also showed less ange: ot

phylaxis than the controls, but the differences
were less significant.

Postnalal exposure to greater amounts of BSA
produced an effect even when the mice were & mo .
of age. The amount used per injection in the post-:



