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SUMMARY

The research program of the Medical Department concerns itself with the
biological effects of radiation and in particular with particle radiation of very
short range or of very short duration, The researches thus must inherently be con-
cerned with studies of nrecise isotope localization, kinetics of distribution and
redistribution, metabolism of organic compounds, functions of inorganic compounds
and the effect of excited atoms on the stability of large molecules of complexes.
Since the investigations are carried out in a medical atmosphere by members of a
medical department, the researciiers must always be concerned with ultimate effects
upon intact or originally intact human beings, This is so even though the experi-
mental observations may be carried out on isolated organ systems, tissue cells in
culture, or identical ot analogous body chemical reactions observed in the test
tube, cell preparations, or isolated organ systems. Advantage is sought of special
situations which may be applicable to medical therapy such as neutron capture
therapy of glioblastoma multiforme, Isotopes used are largely those of short half
life-~less than three hours--in order tiat prorression through a metabolic complex
can more satisfactorily be followed and that radiation dose may be neld to a
minimum. Gamma and X-radiation studies are also carried out that similarities and
differences may be closely examined in the same fashion that cffects are observed
in single cells, multicelled and highly organized species, Diagnostic studies in
the widest sense are carried out on suitable disease states under study in the
hospital, Such studies are concerned primarily with elucidation of tiie nature of
the disturbance and the proper selection of individuals in a general population for
a uniform response rather than with specific diagnostic routines for use in a large
gencral medical clinic. The entire program of the department is integrated with
cach scientist having awareness of, interest in, and frequently, participation in
his colleagues' investigations and can bec summarized by stating that it is directed
at tne aoplication of short-~lived radioactive isotopes to diagnosis, to therapy,
and to the Study of medically significant cffects of radiation of whole-body,
regional, cellular, and microsomal dimensions.

The over-all scope of the medical program will not change through any budget
year; howecver, in any given yecar thc emphasis will be in those portions of the pro-
gram for which unusual capabilities cxist in the staff at that time or for which
most nromising leads have been developed, Since the work is nart of the Depart-
ment's continuing program, break—throughs will be exploited when warranted with
imapination and determination. In other instances, the knowledge will be brought
to the attention of collaborators or others for further devclopment clscwhere,

Specifically, the program contains several component parts which relate the
gceneral statement as given above to the several fields of medicine, The continuing
intcnsive exploration of particle radiation of short range has brought out the
necessity for further dosimetric and instrumental developments. In the application
of a therapeutic procedure such as neutron capturc therapy, it beccmes important to
know the effect of a sinzle fission event on a single cell so that the probability
of biological effect can be cstimated by a summation of knowledpe of the probability
of the capture reaction occurring together with the probable atomic distsxipution of
the boron in the tissue of interest, Tihus, it becomes important to know dose
ceffects in terms not of tissue volumes but of cell population of Varylng types,
closely intermingled, and for the larger part of their ! ’
identical biochemical reactions. Hence, frompdisaerci ‘ﬂf I'[u'

be placed upon differing particle bombardments ranging )} o
boron-10 neutron capture with slow neutrons, d&.LE@"‘ENO .:!L" -"ﬁ ’ ;/.

bardment itself,
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Froject Title: Medical Research ~ Summary (continued)

or tissue, and of entire mammalizn metabolism so that not only is the specific
reaction knovn and identifiable, but its relation and interrelastionship to a whole |
host of other reactions is clearly known, While this is nccessary to assess effccts,
other knowledge, togcther with a precise statement of the laws governing passage )
across cell membrancs, must be sought out and established that specific isotopes .
mey be placed in specific situations that specific effeccts may be observed., To the !
general arca of knowledpe concerned with such tarpet placement, we have applied the
term "selective kinetics," l
1
t

It is clear that cavzcity to place and fix an atom on a specific cellular
tarpet without diversion, wandering, or delay implics a concise knouledge which in
the reverse could be employed to remove an atom from a cell, organ or tissue |
cffectively and expeditiously and without cngendering harm to the body as a whole ‘
or its constituent parts, !hlle much work will be concerned with specific body '
constituents added under experimental conditions, it is clear that additional use- |
ful, extremely accurate, and rapid analytical methods are necessary, 'In part they |
will be pioneered through the further adajtation of machines, devices, and products |
of nuclcar physics to the solution of specific biological, anzlytical problenms, :
The cxploration and devclopment of activation analysis is an example of this cffort*

When explorations deriving from this program of substantive investigations
give clecar promise of useful application to therapy or disgnosis of a specific
discase state under conditions vhich with some development could be met in an i
advanced medical center, the specific adaptive mancuvers or practical results i
obtained with a pgiven procedure and resulting modifications are reported either as
an effort directed toward clinical control of cancer or as an effort directed
toward effective control of other discase states.

For convenience in charging research endeavor to specific budget allotments,
the various projects included in this program are divided into two large groups and
onc smcller group designated as I, Substantive Investipation, that is, those
researches undertaken to prove or disprove specific scientific hypoticses or to
add systematically to tic sum of medical knowledge; II. Applied Reseaich and
Development, wherein specific products, compounds, devices, procedures, or maneuver
arc utilized to improve present procedures relating specifically to diagnosis or T
treatnent of a recognized diseasc entity; and III, Special Projects, which are
enterprises epproved by the Department and operated as part of its program though
not necessarily integrated in its endeavor to the same degree, Substantive
Investigation is within budget activity 6120; Applied Rescarch and Development, in
6310 or 6320, Special projects arc covered by special funds and are so indicated
or are a part of general operatins exsense in which case funds derive from the
research projects, '

For convenicnce in presentation, the various endeavors included in this pro-
|gram are divided into five groups. A. Radiation Bffects, that is, studies con-
jcerned with the mechanism, cxtent or prediction of rodiation effects in man; B,
Selective Kinetics, that is, studies on mctabolic pathways whichh may most advan-
tagcously be used to permit placcment of isotopes on specific cell targets or
target structures within cells, or converscly, specifically and cffectively to
renmove isotopes already fixed in specific cellsy C, Instrumentation Development,
that is, improvement of devices and machines for specific medicol uses such as
developnient of a medicel reactor or specific conponents of a medical unit in a
general rescarch reactor, coincident circuitry for patient use, ctc,; Do Mcthode
ology, that is, the establishment of methods or standard prcparations to be used
in nietllods or procedures for ultimate application in a study of radiation cffects
or sclective kinctics and the necessary studies of n discasc condition to permit
of its useful classification in such a program,
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Project Title: Mecdical Rescarch - Summary (continued)

Distribution of effort in the department and its conf
ABC ictivities is providcd in the following tcbIEfOSITORYES

%, Distribution of DepuxtmeitiEziiVi€d
by Areas of Bffort ond by ABC Activities

BOX No.

% BML

—-% to FRERctrvtty== Dept o

6120 6310 6320 Total

A, Rodiation Bffects 25 10 7 42
B, Sclcctive Kinetics 22 9 7 38
C, Instrumcntation Development 3 1 1 5
D. Methodology 9 4 2 _1s
Total 59 24 17 100

The fifth croup, under thc hending of "Specisl Projects," gives deteoils of
certain self-contzined srojects carried out by the Depertnent, such as the operoe
tion of an occupational medicine clinic, cducctional confiorences, and thue con-
tinuing medical study of the Mérsholl Islandars, While very imjortant and
sienificant in their own right, they derive from staff competence gzained by
Brookhaven experience rxaother tihan basicelly providing that experience for the
sclcntists concerned, Costs for opexating the occupational medical clinic zre
included in the general and adminisirative costs of the Laboratory anc are dis-
tributed as Incirect Bxpensc, On the other nand, costs for such 3nccial Projects
as tie Marshallesc studics are included in the costs of Radiation Bffects with the
mojor cxpense being borne by AEC Activity 6120,

In 1952 the definitive plan for tie ultimetc staffing of the Medical Depart-
ment vas presented and anproved in srinciple, Since that time additions to the
stoff liave been made to fulfilluent of that Hlan,’ In 1952 there were four
scicntists on the Senior Steff, By Junc 30, 1957, the Scnior 3taff had increesed
to 15 and during Piscal 1958, to 16, "In 1952 tihe total scientific stzff was 19,
at ond of fiscrl year 1957, it wues 24, ond by the end of fiscal year 1958, it is
expected to be 39, The increazsce in staff to final size should be os rapid as
nossible that the potentirlities of tac new medicel center may be promptly
realized, The additional facilities provided by the new building lend significant
encrgy to the provisions of tccinical assistence and equipment required to main-
tein the momentum achicved in tie resesrch program, Realistic estimates of capital
ccuipment are constamtly revicwed so thoat items considered most useful in the pro-
gran are available as the reseaxch requires.

Tae participation in work at Brookhaven by scientists from universities ond
teaciing hospitals continucs as ¢ nost yronising sspect of the Brookhaven progran
in medicine. In 1952 eleven medical scientists participated for varying lengths
of timec in the colleborative program, By March of fiscal 1958 this >rozrem
included 50 rescarch collaborators and guests, Tiis »>rogram will be more effective
with the new building since more scientists can be accoumodated for longer periods
of tine, The increasing requests for zppointment to this medicel department both
as rcerular staff members and ss researci: collaborators indicztes strongly that the
Brookicven procram is filling o necd of universitics and teaching hospitals both
for fully quclified individuzls and for opportunities for rescarch cxperience in
the field of atomic medicine,

The Medical Departnent nas now devcloped its prorrem in outline, During
1959 there siould logically be an increcse in intensity of work on most of the
besic civisdons of investirstion particularly the following: 1) lleutron cepture
therepy and 2RBB studies of .eovy particlcga 2) tue study of kinctics of distribu-
tion of metcls as nioncercd by work in Mn”®¢ 3) the application of mathemetics to
description of kinetics of Cistrivution for further development of trecer tiwcory
wit. its menifold imnediste ajnplications such as capacity to slter fixation or to
remove fixed isotoresi 4) ti:e uscefuiness of siiort-lived isotoses in cancer therapy;
5) the cffects of radiction as a carcinozenic and nutagenic arent with devclopment
of better nethods of determinin: whole-body burdens ond their relotion to fallout;
6) tie cffects of radiation on hematopoietic tissue snd methiods for provention or
amelioration; 7) intcnsive study of specific mctebolic reactions both for plecement
of radionctive isotopes and for understanding and control of mechanisms involved
therein; 8) the effects of rcdiation on production of rntibodies and allergies,

(Sec Continuation Sheet)
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Project Title: Medical Research - Summcry (continued)

Tais 1list could be extended usefully, but it may be more desirable to
surmearize the effort to two wein arcass 1) the bilological effects and medical
implication of radiation exnosure; 2) the effect of development of reactors on
nedicel concents of their use ond hazards, The planned increase in staff year by
year to a total of 48 scientists is to augment and intensify the effort in these
crecs ond to fill in the imzortont segments of the stated program, Tace importence
of the first is currently excaplificd by the hresent controversy on the effects of
fzllout. One or two suitable whole-body counters, a multiple-foci chrono-
intensity detector, and additional animal facilities will enable the increased
stoff productively to work on tiese problems., The importance of the problenm
regarding reactors is pointed up by the number of rcactors built, building or
plonned for tite United Stotes and the world, Some additional instrumentation
end opercoting personnel again could profitobly build on the present solid founda-
tion, The cost increment wihile significent in teomms of present budget is very
snall in terms of expenditures moking thesc studies of importance,

Medical Department

Bffort Sub-Divisions

Page No.
Raediation Effects 6000 « 5
Selective Kinetics 6000 - 14
Instrumentation Development 6000 - 20
Metinodology 6000 - 25
Special Projects 6000 ~ 30
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PROPOSAL AND AUTHORIZATION
FOR RESBARCH OR DEVELOEMENT
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1, Project Title: 2, Date:

The Determination of Radiation Bffects May, 1958
of Medical Significence

3, Budget Activity|4, Budget Item | 5, Contractor's 6, Method and Time of Reporting

No: 6120, 6310, Nos Nos Progresst Quarterly & Special
6320 Reports
7. Contractor: Associated Universities, Inc, |8, Working Location: 9. Contract No
Brookhaven National Laboratory Upton, New York AT~30~2~GBN-16
10, Persons in Charge: Drs, Farr, Bond, 11, Starting Date:
Robertson, Cotzias, Stickley, Cronkite, Continuing

Hughes, Dahl

12, Beckground:

The medical significence of redittion particulate in nature and of very short
range in tissue requires much more elucidation, In many instences means do not
even exist to detect results of such experiences by cells, Bvolution of effects
in terms of lifetime happenings of men is of the greatest importance. For con-
venience in reporting, this category of rediation effects is broken down into the
following subgroupings determined by the main pertinence of observation:

1, Rediation effects, generalj 2, Radiation effects, therapeutic use of;

3, Rediation effects, therapeutic contzrol of; 4, Rediation effects, validation
of tolerence dose; 5. Radiation effects, carcinogenic; 6. Rediation effects on
longevity end on immune and genetic mechanisms,

As noted in the summary, the Department's endeavors are divided into several
groups, The following tables reflect the distribution of the Department's efforts
within these groups, the contribution to the seversl ABC Activities, and a more
detailed distribution within the groupt
% Distribution of Depertment Activity
by Areas of Bffort end by ABC Activities

% BNL

—~-=% to ABC Activity-- Dept,.

6120 6310 6320 Toteal

Ao Radiation Effects 25 10 7 42
B. Selective Rinetics 22 9 7 38
C. Instrumentation Development 3 1 1 5
D. Methodology 9 4 2 _1s5
Total 59 24 17 100

% Distribution of Radiution Bffects
by Specific Pields of Effort and by AEC Activities

% BNL
~—e% to ABC Activity-- Dept,
6120 6310 6320 Total
A, Rediotion Bffects 25,0 10.0 7.0 42,0
50,0% General (Incl, Marshall) 11,6 2.4 7.0 21,0
3745 Therapeutic use of 10,1 6,0 — 1641
«5  Therupeutic control of — 0,2 — 062
1,0 Veolidetion of toleraonce
dose — 0.4 - 0.4
5,0 Carcinogenic 1,3 0,7 —— 2.0
6,0 Longevity, immunc end
genetic mechanisms 2,0
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Project Title: Radiation Bffects, General

13, 14, 15, Stntus as of April 1958 end future progrems:

ae General Redietion Bffects and RBE of Capture Particle Bombardment of
Cellular Structures (6120, 6310, 6320)

To determine radiation effects, the similerities end differences between
particulate and electromsgnetic radiation must be established, This is of
particular importance in the eveluation of neutron capture therapy, Consequently,
studies are being tarried out over a long period of time to explore the relation
of perticle energy, change and size of cellular effects. In general whole-body
studies are preferred but specielized laboratory situations will be utilized
when they pive promise of more understandeble results,

The generel effectiveness of particle radiation related to e lectromagnetic
rediation will be given by an RBR (reletive biological effectiveness ratio),
However, because of the discrete nature of particle and cell, when the effects
are limited to cellular dimensions, comparisons sre difficult, A& vaeriety of
approaches must be used with a realizetion that one may give quite a different
response than enother without conflict,

As part of this problem, studies were mede of RBE in several experiments
separately done using splecen thymus weight loss, using testis weight loss, using
pathologicel effects on swine skin, using carcinogenesis, using rate of recovery
of mice from heavy particle radiation and using mortality as a common measure,

The RBE for recoil particles from B10, Lithium-6, end Urenium-235 were estimated
on one oxr more of the above bases, Under the conditions of observation the RBB

of the alpha and lithium-7 porticles from boron-10 capture reaction approach @
value of 2,0, The carcinogenesis studies were terminated because of o severe

mite infestation after eight months but & second experiment is plonned, Considera-
tions brought to the fore by these studies nre given coreful attention, particulex-
1y in relation to neutron capture iherapy.

V. P, Bond, O, D, Bosterday, B, B, Stickley, B, P, Cronkite, S, W. Lippincott

6:' General Radintion Bffects of Accelerator Generated Particles

(See nlso under Instrumentotion Development) (6120)

Becouse the cyclotron mokes possible the generation of pearticles having o
pure spectrum of energy by suiteble selection, it is o device of great usefulness
in determining porticle radiation effects in tissue, These studies are now in

port getting under way and in part have been under way by colliaborators during the
past yecr,

It has been demonstrxoted that clean leminar lesiong
cerebral cortex of the rabbit which is o shar lg 1limikq
obsorbers of suitoble thickness, it is possiﬁgg $SOE
level of thc cortex, Studies on dose effects are now.4y

COLLECTION

L. I, Malis, L. Kruger, cnd J, B. Rose BOX No

During the coming yeoar it is planned to ﬁQf¥T%e-thc—smuii—cycioefeﬂ—and——

Van de Grooff generator to produce fast ncutrons to expose mice and compore effects
with o standoard gomma or X-roy souice, A gos torget will permit optimal flux,
Device development is necessary,

V. P, Bond, B, B, Stickley, H, H, Rossi, G, N, Glosoe (Physics) ond additional
stoff members

ce Studies on the Toxicity of Irrodioted Intestine (6120)

The intestinal syndrome produced by supralethol doses of ionizing radiation is
associated with 3~ to 5~-day dcaths in most onimals, The syndrome is charocterized
by extreme toxicity which seems greater thon would be accounted for on the basis
of fluid and electrolyte imbalance alone, The present studies were undertoken
to determine whether any toxic ogent (or ogents) which might contribute to the
syndrome is present in the irrodiated intestine,

Mony experimental approaches have been tried with, for tie most part, negative
results, Barly toxicity of mucosel scropings from unirradieted mice when injected

a1 180 (See continuation sheet)
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Project Title: Radiation Bffects, General (Continued)

13, 14, 15, Status as of April 1958 and future progremsi (continued)

intraperitoneally was found to be due largely to sepsis, Letholity from intro-
venous injections (very small cmounts) is thought to be due to potessium toxicity,

Attempts ore being mede to determine toxicity by o more normol route of
injection such as directly into the intestines of irradiated mice, Studies ere
under way on the influence of an increase in body levels of potassium and sodium
(by nddition of the elements to the drinking water) on the survival time in the
acute intestinal syndrome, An cttempt is clso being mode to protect irradiated
mice from the intestinol syndrome by introlumen injections of normel mucosal
cells into the small intestine in the hope of producing seeding,

Re A, Conoard and H, Quastler
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Project Title: Radiation Bffects, Therxopeutic Use of

13, 14, 15, Status os of April 1958 and future progromss

o, Porticle Redintion Generated by Neutron Copture

(1) Neutron Copture Theropy of Glioblostoma Multiforme  (6310)

(See nlso Methodology, Selective Xinetics, and Instrumentaotion
Development)

The epplication of thermal neutron copture reactions to therapy of malignont
tumors remains very attrective, Boron-10 os a copture element oppears satisfoctory
for trials, The procedure is still complicated, and various alternative maneuvers
must be tried to determine which is most efficocious,

During the past year, intro~orteriol injection through the ipse loterol
internal corotid artery wos tried. Ten potients were treated by this clternative
method, Sodium pentoborate, o new Brookhoven-developed bornte compound, wos used
ns the vehicle for the first time in patients, Bxposure time was ten minutes,
and infusion of pentoborate was continuous during nine of the ten minutes, 4
remotely controlled infusion pump was used to introduce the pentoborote solution,
This moneuver successfully eliminated the skin lesions previously so troublesome,
Tentative results on survivel suggest the procedure is ot least as ecffective as
the prompt injection procedure, Complete pathologicol studies will be done, and
until these are completed, definitive conclusions cannot be mode, This procedure
will continue during the coming yeor to obtnoin o comparative test of the Medicaol
Research Reactor,

L, B, Forr, H, J, Begnall, O, D, Bosterdoy, E, B, Sticlkley, J« S. Robertson,
S. W, Lippincott, H., J. Webster, P. I, Yokovlev, W, Hoymaker,

(2) Meutron Capture Theropy Bffectiveness and Tdssuerd
Thermal Neutron Bxposures

(See nlso Methodology cnd Selective Kinetics)
8OX No.
Axtensive histological studies are required in the exploration of this new
theropeutic modulity for not only must the efficacyr@Pefontrol-oi—the—tumor—be—1-
estoblished, but the harmlessness of the procedure in relption to cll other
central ncrvous system structures must be unequivocally demonstrated, Fhysio-
logical ond clinicol studies will ultimately find their support in careful
histologiccl documentation, Bxtensive methodology development is simultaneously
required, For full evaluntion it is necessocry to know both the alterotions which
may be encountcred in central nervous system structures of so caolled normal man
end the effects of a tumor on all other structures of the brain as well as for
comparison of the cffects of other therapeutic procedures which are used,

During the post year there haove been scctioned 19 broins cfter first fixing
in celloidin, Thesc are being examined independently ond then conjointly by
neurocnotomists, pcthologists, und experimentexs to determine whot effects, if
ony, con be nttributed to the neutron copture procedurd, Approximatcly one year
is required for full preporation of o sericlly cut specimen, Only preliminary
doto are now availoble which are encourpging in suggesting o high specificity
for the procedure ond on effective one when neutron exposure was high, Purther
studics on the nctural history of the disense ond the effects of procedurc modi-
ficotions will be continued,

S. W, Lippincott, W. Kahle, L, B, Forr, H, J, Bognall, P, I. Yokoviev,
H. de F, Webster, W, Hoymcker

(3) Neutron Caopture Therapy Frocedurcs in Control of Tumor (6120)

(Sce also Selective Xinetics, Methodology, Instrumentation
Development)

A tumor induced by us through the use of methyl cholanthrene in the brain
of the mouse is tronsplontoble cnd is highly invasive, Por seven yeers it has
been used as a test tumor in the study of maneuvers for neutron coapturc theropy
and the evaluation of certein concepts in this therapeutic procedure.

During the past year this transplaniable tumor has been used both as an
intracerebral transplent and as an intra~-muscular transplant, Bffectiveness of

(See continuation sheet)
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Project Titlet Rediation Effects, Therapeutic Use of (Continued)

13, 14, 15, Stetus as of April 1958 and future progrems: (continued)

neutron exposure hes been explored with veriations in 1) time of exposure after
boron injection, 2) total neutron exposure, 3) total dose of boron, This is in
an attempt to determine the parsmeters which may be expected to be required for
successful conclusion of patient therapy,

During the past year for the first Sime extreordinery success has begun to
appeor, With o neutron exposure of 1012 neutrons and a boron dose of 100 mg,
per kilogrom, effective elimination of the tumor cen be achieved in over half of
the animals, Sodium pentsbornte anppears more effective than previously used
sodium tctroborate (borox), Latest time evaluation studies suggest that possi-
bility of achieving control with o smaller boron dose and of the seme order ns

presently being given to patients, These studies will be continued during the
coming year,

L, B, Porr, O, D, Basterday, H, J. Bagnall

be Porticle Radiation from Rediocuctive Isotopes

(1) Metostatic Cancer Control in Liver with Mongonese-56 (6120, 6310)

Two findings have dictoted the utilization of rodiomanganeses in two
different disenses,

1, Radiomonganese can be injected introportally into onimols, cnd this results
in o prolonged locotion of theisotope in the livere This maneuver permits the
avoldance of injury to other tissues which hitherto hos constituted o limiting
foctor in the treotment of liver molignoncy with radiomnngonese, It is proposed
to investigate further the poartition of radiomonganese between cancers and noramnl
liver in order to seec whether more selective injection of tumor cen be oachieved,
During these experiments, it was found thct the isotopes of zinc might be as
useful as those of manganese in the polliation of liver tumore

2, It hos been observed that drugs which benefit patients with Parkinson's
disease nre potent chelating ogents for mongonese, This chelation occurs both in
the test tube cnd in the living onimol, In the latter, o marked redistributi on
of mongonese togs is seen following odministration of anti-Parkinsonion compounds,
Thesc findings leod to o study of mangonese metobolism in treated ond untrented
Parkinsonicn patients, It is proposed to investipgate whether o primary dis-
turbance of munognese metobolism does indeed exist in the Parkinson stcte and to

correlote this with the finding of the change selective kinetics encountered in
the treatment of the diseanses

G. C, Cotzias, D, C, Borg

BOX No.
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Project Title: Rpdiation Bffects, Carcinogenic

13, 14, 15, Stotus os of April 1958 and future progromst

ce Concerogenic Action of Gruded Doses of Whole~Body Irrndiation (6120)

The manjor tumor that hos been induced by whole-body irradiation in the
lethol ond sublethnl ronge is o mommary tumor thot varies in appeorance from o
fibroadenoma to on adenocarcinoma with a few fibrosarcomete, The one-yeor
incidence of mommory tumors is dose dependent ond extropolates bock to opproxi-
nmctely zero dose, The mechanism of induction oppears to be indirect gnd requires
the presence of a functioning ovary, but the latter need not be irredicted,

The tumors are in part transplantable, Both autonomous and hormone-
dependent tumors exist, The rapidly growing autonomous tumor is cleerly &
carcinoma, Some tumors are metastasizing upon transplentation,

It may be possible in the near future to provide both sutonomous end homone-
dependent mammary tumors for cancer chemotherapy testing progreams,

V. P, Bond, R, A, Conard, B, P, Cronkite, J. Purth, S, W, Lippincoit

b, Combined Bffects of Bete Irradistion of the Skin and Whole-Body
X-Irradiation on Carcinogenesis in the Skin (6120, 6310)

The possible sdditive effects of whole~body radiation end localized beta
radiation of the skin in regard to carcinogenesis of the skin have not been
determined, The problem is of both theoretical end prectical interest, since
the Marshallese people who were accidentally irradiated with fallout developed
beta lesions of the skin and received a substantial dose of whole~body irrediation,

Groups of 50 female mice have been given 20,000 rep of bete rediation from &
5r90 source (750 rep/min) to e flap of skin on the back (area & 0,9 cm2), 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 6,000 rep of
beto rodiotion to the skin, and correspondinggroups received the same bete doses
to the skin plus 400 r of whole~body irradiation, Another group of mice have
received only a whole~body dose of 400~r x-irrediation, Preliminary results
indicate that in the 6,000~-rep group which received in eddition 400 r of whole-
body x-irrodietion, there was more skin demoge at the site of the beta irrodiation
than in the group receiving the 6,000 rep alone to the skin, A few malignont
skin tumors ore appeoring which have been verified by histologicol study, The

incidence of such tumors in the various groups will be determined in the near
future,

R, A, Conard, B, P, Cronkite, V, P, Bond
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. Project Titlet Rodiption Bffects, Theropeutic Control of
13, 14, 15, Status os of April 1958 und future progroms:

Prequently, following rodiation exposure, o lesion develops which requires
treatment, The type of lesion encountered end treated will in part depend on
other reseaxches though from time to time general efforts will be mede thera~
peutically to control effects of specific radiation such as beta,

Bffectiveness of Aloe vere Extract in Beta Lesions of the Skin (6310)

The therapeutic efficacy of local daily epplication of =n Aloe vera plant
extract to acute bete burns of the skin of mice end rets is being tested. .
Results are inconclusive ot this time, The extract (furnished by Porkas Chemical !
Corporation) is soid to be of benefit in the healins of thermal burns,

R, A, Conard
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Project Title: Rediantion Bffects, Validation of Tolerance Dose

13, 14, 15, Status es of April 1958 and future programss

In using rodioactive isotopes as trocer moaterianls or diegnostic cgents, it is
mondatory that the resulting rodiation exposure be within the capacity of the
molecules, physiological system, organ or mammal to accept without distorbonce,
Thus, in a manner each trocer study becomes o test of nssumptions of rodiution

exposures which will not elter metabolic events, Specific genetic effects are
scporately catalogued,

Bone Maryrow Punction of Irredinted Dogs (6310)

Dogs given nonuniform irradintion have been studied at various intervals
following exposure to determine the degree of bone marrow function in the
heavily and lightly irradiated regions, Pathology ond radionctive iron uptoke

were uscd os criterio of function, This work is o joint project with Boston
College.

V. P, Bond, J, Flovin, B, P Cronkite

REPOSITORY d
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Project Title: Rediation Bffects on Longevity cnd on Immune and Genetic Mechanisms

13, 14, 15, Status as of April 1958 and future programss

s. Radiosutograph Studies of Cell Froliferation in Animals Utilizing
Tritium-Labeled Thymidine (6210, 6310)

Tritium-labeled thymidine, developed by W, L., Hughes of this Depertment, has
proved to be most effective in labeling the desoxyribonucleic acid (DNA) of
proliferating tissues of the mouse, These studies ere being made in colleboration
with the BNL Biology Department and the National Institutes of Health (G, Brecher).
To date the eppearance end disappearence of labeled blood cells in the peripheral
blood following single injections of lebeled thymidine heve been followed, es has
their appearonce in all tissues throughout the body as o function of time, In
eddition, transfusion of labeled leukocytes has been accomplished end promises
to be useful in studying the life spon end fate of leukocytes, To date it appears
that this ogent will be most helpful in unreveling various time fentures of the
generotive cycle (intermitosis and mitosis),

V. P, Bond, R, A, Conred, B, P Cronkite, W. L, Hughes, R, Painter, and H, Quastler,

b. Recovery of Fish from Irraodiation (6120)

Preliminary work has indicoted that on initial sublethal exposure increcses
the survival time ond probobly the ID50 of goldfish, BExperiments ere under
way to vorify ond extend these observations, This work is o joint project with
Columbie University,

A, Gorbmen, V, P, Bond

COLLECTION
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Selective Kinetics
_Project Title:  Chorting of Metebolic Pathways

13, 14, 15, Status os of April 1958 end future progrums:

1, Charting of Metabolic Pathways
To determine how en isotope may be used, it is necessury to know its metabolic

and therefore physiologicol pathweys within the body, In most instances these
remain to be charted before an application can be developed,

a, Neutron Cepture Therupy of Glioblaostome (6310)

(Sce also Rudiation Bffects, Methodology, and Instrumentation
Development)

The relotive rute of movement of boron salts from blood to tissues under
varying conditions of cadministration remcins to be explored, Under the assumption
that o lorger total trunsfer will occur ct high concentration, o continuous
infusion procedure was initicted in paticents, Becouse of the totcl lock of
similar circulctory pathways in mammals, the full effects of the procedure could
be tested only under exceedingly cerefully controlled conditions. Initiel trials
were at infusion rates meintoining concentration of boron within previously
experienced levels from known blood concentrations, Reate of addition of boron
wes then very grodually incrensed from o dose of 25 milligrams per kilo to 67
milligroms per kilo with a totel infusion time of 10 minutes, No clinical or
physiologicel results suggest that quclitotive distribution of boron was signifi-
cantly nltered by the constocnt infusion techniques. Additional studies ore planned
to compare original prompt infusion technique with present delayed infusion
technique when Medicnl Research Reactor becomes operctional,

L. B, Farr, H, J. Bognall, j. S. Robertson, O, D, Bosterday

be Metobolism of Co®®-labeled Vitemin By, in Animnls ond Pctients
(6120, 6320)

Studies on the distribution and excretion of Co%0.1cbeled B 2 in dogs &nd
other onimcls have been completed und reports are being prepate&. Further work
on plosme clearance ond excretion of lobeled By, in verious blood dyscrusias
and "normal" controls has been completed. Plasma concentration curves of Co60
after the intravenous injection of the lobeled Byp saow a periodic and en
cperiodic component, winich indicates thet cleorance is progressing simultoneously
with mixing, The operiodic portion consists of a fost cnd o slow component,
Curve unclyses cre under woy, Urinary cnd fecol excretion show two clecr come
ponents, one with u half-time of 24 days tnd the other with ¢ hclf-time of more
than 300 dcys. The earlier suggestion of fost and slow plasma clecrcnces in
verious blood dyscrasics must be reconsidered in view of the difficulty of curve
cnolysis in the presence of simultcneous mixing and clearonces

B, ¥, Cronkite, B, Henley, L, M, Meyer, J. R, Rubini, D, A. Willigen, W, Wolins

ce The Sites of Cctobolism of Plasma Albumin (6120)

In on extension of the study reported © year ogo (W, L. Hughes, Proc. 8th
Ann, Conf,, National Nephrosis Foundantion, 1956, p, 22) on the effect of
nephrectony on the catebolic rcate of lobeled plasma clbumin, the effect of
removing the intestines or lorge portions of the liver hcs been investigoted,

decrecsed the rote of catubolism in proportion to the cmg
This effect cen be much greater than thet seen F5IIWNARY

thet the liver must be the maejor site of catebolism for 'y
COLLECTION

D, Gitlin, J, R, Kiinenberg, G, Terres, W, L, Hﬁghes
80X No.
d. Bssential Fatty Acid Deficiencies in Switheth €6320)

Fatty acid deficiency induced in swine results in dermatosis resembling
psoriesis in humen beings, These lesions are bein§4studied for pathology, fetty

acid cholesterol metabolism, and distribution of C*%*-labeled unsaturated fatty
acids,

De K. Sorenson, L, I_ Gidez
Lanlleg (See continuation sheet)
&b
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Selective Kinetics
Project Title: Charting of Metobolic Pathways (Continued)

13, 14, 15, Status as of April 1958 end future progrems: (continued)

e, Catabolism of Serum Albumins in Mice (6120)

The comparison of data obtained in this laboratory for the helf-life of
crystalline bovine serum albumin (BSA) with the date for humen serum albumin
(HSA) reported by Melcher et al. (J. Immunol,, 71, 275, 1953) shows nearly a
twofold difference, These investigators, using lodinated HSA end following the
cotabolic rote by serum sampling, have found a hatf-life of 145 days, &t BNL,
by using whole-mouse counting, the biological half-life for iodinated BSA hos been
found to be between 0,6 ond 0,7 days, Although it would be surprising if mice
could distinguish betwecn HSA and BSA to the extent noted (short of an immune
response), verious prepuretions of HSA (crystalline, Praction V, and commercially
prepared RISA) were tested in BNL mice with whole-body counting, The results
indicated no significunt difference in holf-lives between the different HSA
prepurations; they hod half-lives of 0,75 doys, slightly longer then those for
BSA., Further studies in which the catabolic rete was determined both by
whole-mouse counting and by serum sempling ruled out the possibility of differences
besed on methods of determinetion, Since it is felt that Melchex's group hos
reported an uccurote value, ond that the results obteined ot BNL also merit
confidence, the present line of investigotion is being continued in an attempt

to resolve this discrepuncy, The upproach now being followed is one of testing
vorious strodns of mice,

G. Terres, W, Wolins

fo Tryptophan Metobolism in Neoplastic Diseases (6310)

A study is plonnedof the influence of neoplustic disenses on the quontities
of tryptophen metobolites appeoring in the urine of afflicted potients, Com-
pounds related to the tryptophen-niacin metobolism scheme are being synthesized
with tritium or C14 1obels, It is also proposed to meusure the tryptophan
metobolite fluctuations in the urines of potients before cnd after exposure to
large doses of radiotion used in the treatment of neoplastic diseases.

L. V., Honkes

g8« Metobolic Formation of Nimcin from Tryptophan (6120)

The present work was undertaken to determine whether kynurenine con serve as

a source of niocin (nicotinic ocid) or one of its derivatives in the metcbolism
of the rct,

Kynurenine, O-NHy-CgH4~COCH,CH(MH5)COOH, was labeled in the ring with tritium,
The lebe)ed compound in amounts of 1 to 12 mg, wos injected intrcperitoneanlly
into ruts, und the urine wus collected for 24 hours., Both quinolinic ccid cnd
Nl-methylnicotinumidc lobeled with tritium were isolated from the urire. Their
puxity was demonstruted by the constancy of specific activity on recrystullizotion,
Since the rat excretes niucin us Nl-methylnicotinumide, the results show thut

kynurenine is ¢ step in the formition of niacin, with quinolinic ccid «s an
intermediante,

Of the kynurcnine ndministered, only 5% cppeared in
ocpparently, the grecter purt wus either cotobolized or A
studies on tryptophun metubolism ore planned, REPOSITORY gl

L, V. Henkes, I, H, Segel COLLECTION {
80X No.
he Metabolism of Cl4%1abeled Amino Acids by Trichinellsa spiralis
Larvee, See under Methodology, FOLCER (6120}

i, The Role of Carbohydrate and Mineral Metsbolism in Control of
the Cerebral Bxcitatory State (6120)

The importence of the nature of the substrate in regard to the inhibiting
action of the entihistemine drugs on the respiration of rat brain cortex slices

is being investigated by Wearburg respirometry, Preliminary trials have not
4001189

(See continuation sheet)

!

OFFICIAL USE ONLY Poge 6000-16



Selective Kinetics
Project Title: Charting of Metebolic Pathways (Continued)

13, 14, 15, Status as of April 1958 and future programs: (continued)
verified certein specific distinctions reported by others,

P, G, Lefevre and G, F, McGinniss

je In Vitro Synthesis of Lipids by Humen Red Cells (6120)

Fifteen pC of cl4.1ebeled sodium acetate were incubated with SO ml. of whole
blood containing acid-citrate-dextrose anticoegulant, Versene, penicillin, and
streptomycin for 17 hours at 37°C, Lipids were extracted from the plasma and

the washed red cells and were fractionated into major 1lipid fractions on a
silicic acid column by means of grodient elution, 1In plasma the free cholesterol
was labeled, whetreas the esterified sterol haed no radioactivity, which suggests
thet cholesterol cun be synthesized but not esterified in plasma, Pree fatty
ocids in plusmo were highly lubeled, but triglycerides exhibited negligible
incerporution, In the red cells the cctivity of the triglycerides wos quite high,
being seven times that of the free fatty ncids, which were only one-ninth eas
rudioactive us the plesme fotty ocids. Also unexpected was the relatively high
specific cctivity of red cell esterified cholesterol, which was about eight times
that of the free cholesterol, The phosphatide fetty acids of both red cells

ond plosmo had neorly equal activities, which might indicate free exchenge

in vitro, The incorporction of other 1lipid precursors will clso be studied in
this systenm,

L. XI. Gidez, H, A, Eder

k, Fotty Acid ond Sterol Synthesis Using Carbon-14 (6120, 6320)

The mechanism by which foatty ond sterol compounds are produced in the body

moy be of great significance since oge~associated disenses notably crterio-
sclerosis show locclized deposits of lipid materinls, Fatients were studied

using mevalonic acid-2-Cl4 for cholesterol synthesis ond glycerol 1, 3-Cl4,
ucetate-2-C14, ond palmitote 1-C14 for incorporation into cholesterol wnd fatty
ocids of vurious serum lipoprotein froctions, Feak octivities of lubel incorpore~
tion occurred ct different times for the various froctions, Additioncl work is
plonned more closely to define the specific pothways by which the lobel enters

tie compounds of interest.
L. I, Gidez, W, W. Shreeve, H. A, Bder

1, Metobolic Puthweys of Formction of Hexoses end Pentoses by
Mcmmclian Species (612C, 6320)

The exact mechanism is not known of synthesis of ccrbohydrate from fat or
cmino acid compounds in tiie body or from other metabolites, An extended, com-

rrehensive study has bogun using lurgely carbon-14-lobeled compounds to clucidute
these pathways in patients,

During the post yecr tne effects of edrencl steroid hormones wes studied on
pcthwoys of formution of corbohydrute from 1-cl4ccetute, The results indictte
there wes no deviaotion from usunl pethweys induced by cdrenal steroid hormones,
Hen C14 pyruvate wos used, the rcsults indiccte extensive conversion of pyruvate
to intermediates of the Krebs cycle prior to formation of glucose, The effect

bf cdrencl hormones on utilization of 2-Cl4 ccetate wes nlso observed. Results
were in genceral in ogrecment with predictions. A pctient with lipotrophic diobetes
wos clso studied with 2-c14 ccetcte, There was clso observed the glucogenic,
lipogenic, cnd ketogenic propertics of ethanol 1-Cl4 in compcrison with ccetctes
Differences were observed, Pentose sugars are nlso bedng studied becuuse of
their importance es ¢ constituent of nuclecar mctericl os desoxyribose. Further

studies cre plonned in this genercl ficld cs dota from completed experiments
con be fully onalyzed,

W. W, Shreeve, A. R, Hennes, R, Schwartz, FRROBIRY

COLLECTION
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Selective Kinetics
Project Title: Target Plocement or Specific Removal

13, 14, 15, Status os of April 1958 ond future progroms:

When it is known in o measure of detoil how o substtnce is distributed within
the body cnd how it enters metobolic recctions, advontcge can be tcken of this
knowledge to modify its behavior to secure target placement, or conversely, its
removel and excretion from the body.

o, Neutron Copture Theropy Bffectiveness cnd Tissue Effects of
Thermnl Neutron Exposures (6120, 6310)

(See also Rodiation Bffects ond Methodology)

Celluler exominotion of tissues cxposed for o known time to thermcl neutrons
ot o known intervel in relation to boron-10 udministrotion is cepuble of yielding
informaotion of value when borxon concentrotion ond neutron concentratioh ore high,
This in turn permits some testing of hypotheses of movement of boron-10 under
theropeutic conditions, Ixomination of tissues for necrosis, fibrous ond giont
cell formation thct con be reloted to known intensity exposures will give
information regrxding rates of boron occumulution in structures undeg study.

This dota will be obtoined during the coming yeur when the specimens are recdy
for exomination,

S. W, Lippincott, L, B, Forr, W, Kohle, W, Hoymaker, P, I, Yckoviev

be Humon Mcngenese Metobolism (6120, 6320)

Metobolis studies with radiomaonganese trocers in humans have progressed to
the first study of long-lived rocdioisotope (Mn34) metobolism in patients, Data
currently being gathered cnd evoluated indicete thet employment of this isotope
will be profitoble ond may cllow correlotion of humon studies with animal experi-
ments previously reported,

D, C, Borg and G, C., Cotzics

cs Uptake of Tritium-lobeled Thymidine by Embryonic Tissues (6120)

CF~1 mice ot vaerious stcges of pregnoncy have been injected with tritium-
lcbeled thymidine, cnd the embryos haove been sectioned and prepcred for cuto-
rodiogrophy. This work is a joint project with Yeshiva University,

V. P, Bond, M, Atlcs, ond B, P, Cronkite

de Copper Metobolism (6120, 6320)

Copper metabolism has been studied in mice by use of Cub4, These studies
include the distribution of inorgonic copper, its conversion to ceruloplasmin,
cnd its elimination both at trocer levels wnd ot much higher levels up to those
cousing ocute toxicity, The rcsults show o striking resemblance to the abnormal-
ities of copper metobolism seen in Wilson's disease nnd strongly suggest thet the
primary defect in Wilson's disense lics in the mechanism of copper excretion,

D, Gitlin

e. Thymidine Metobolisn (6120)

Thymidine uptcke wund distribution in the mouse following intruvenous odminis-

; tration have been studied., Thymidine leaves the blood stream repidly (within

o few minutes) ond then cppeors within cells in o phosphorylated form. It seems
to be ubsorbed by ull cells of the bcdy, but somewhat higher thon avercge volues
cre found in the liver and kidney, Immediately following its entry into cells,
catabolism to wonter begins, rcesulting in about 57- destruction of the thymidine
within the first hour, The cctivity remaining ofpe i i
DNA. Chemicol procedures for better quialESERRN

LRI L O E :
developed, 4
COLLECTION 7 [W(
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Selccted Kinetics

Project Title: Trocer Theory

13, 14, 15, Stotus as of April 1958 ond future progrcms:

The general principles governinc the movement of substances across cell meme
brones cnd throughout body comportments can be expressed mathematicolly, Thus,

"on the one hand, dota moy be tested to develop theory, ond on the other, to

! determine whether behavior is in accordonce with theorye

ne Neutron Copture Therapy Procedure in Control of Transpiuntable

Mouse Tumors (6120)

(Sec clso Rodiation Bffects, Methodology, Instrumentation
Development)

L tumor induced hy us through the use of methyl cholonthrene in the broin of
the mouse is tronsplontuble ond is highly invasive, FPor seven years it has been
used s o test tumor in the study of maneuvers for neutron capture theropy and
the evaluation of certein concepts on this thercpeutic procedure.

The movement of the boron into the severel body compartments of interest cen
be mpproximeted by chemicel analysis and by neutron exposure following boron
edministration, Comporison of time interval effects gives informetion relative
to the movement of boron from blood to tissue and backe

During the past year, what were thought initiaelly to be ovservations in con-
centration chonpes have been verified s bona fide reflections of o movement,
These huve significonce in the choice of on optimal time for exposure., Purther
dato are being obtained to meet reliability tests for mathemotical analysis,

L. B, Forr, J. S, Robertson

b, Water and Blectrolyte Bxchonge: Holide Metcbolism (6120)

During the quarter, onolysis of daoto from experiments clready completed was
the principal octivity in this field, Design of further experiments will be
postponed until this phase hcs been completed,

J. S. Robertson

Ce

Trecer Theory (6120)

An cnologue computer is being constructed for
Instrumentotion Division, The existing analogue
Physiology Division (B, C, Borg) in the cnalysic

the Medicol Department by the
computer is being used by the
of data on mangunese metabolism,

Je S. Robertson

d, Active Trunsfer of Metobolites Through Cell Membrunes (6120)

(See clso Methodology)

Interest continues to center on the steric specificity of the monosaccharide
corrier system in the human red ccll membrone, Although the widely differing
carrier affinites of the various sugors do not scem to follow u consistent
pattern in relntion to molecular configuration, a distinct correloticn has been
estoblished between these offinitics tnd the pyrunose conformctional stobilities
of oll available tldohexoses cnd nldopentoses, This correlotion is such aos to
imply that the C1 form may be essential in the substrcte if it is to moke use of
the corrier, The extent of the genernlity of the conformntionnl correlcotion
is being investigated with some of the rorer sugars obtnined from private

621 s being
DA

The study is continuing os the new compounds become
tested with inhibitory compounds such cs phloyg

REPOSITORYY) /l” DL (A

T Mad. Dg?

P, G, LeFevre

.
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PROPOSLL AND AUTHORIZATION
POR RESEALRCH OR DEVELOFMENT

NYO~149
1. Project Title: 2. Date:
Instrumentotion Development Moy, 1958
'3, Budget hctivity[4. Budget Item |5, Contractor's | 6, Method and Time of Reporting
No: 6120, 6310, No: No: Progress: Quarterly & Special
6320 Reports
7. Controctor: Associated Universities, Inc. | 8, Working Location: | 9. Contract No:
Brookhaven National Laboratory Upton, New York £T~30~2~GEN-16
10, Persons in Charge: bprs, Porr, 11, Starting Date:
Robertson, Stickley, Bond, Cotzics Continuing

12, Bockground:

The completion of many substantive investigations as well as the opplicotions
of the reseorches to diognosis ond thercpy depend in mony instonces upon the
dcvelopment of instrumentation not heretofore cveilcble, Continued improvement
cnd development of existing devices tnd moachines is necessary thet the exciting
results of cny given investigetion mcy be fully exploited, The total resources
of the Loboratory as well os those avuileble to resecrch colleborators and sub-
contractors cre drown upon when necesscry to enable tdvaoncement in the instru-
mentation required by promising leads,

As noted in the summcry, the Depcrtment's endecvors cre divided into several
groups. The following tcbles reflect the distribution of the Department's efforts
within these groups, the contribution to the severcl A3C Activities, «nd c more
detoiled distribution within the group:

% Distribution of Deportment Activity
- — by Arecs of 2ffort cund by ABC Activities

% BNL
~% to ABC Activitye-- Depte.
6120 6310 6320 Total

A. Redintion Bffects 25 10 7 42
B. Selective Kinetics 22 9 7 38
Cs Instrumentation Development 3 1 1 ]
D. Methodology _9 _4 _2 _15

Total 59 24 17 100

% Distribution of Instrumentction Development
by Specific Pields of Effort cnd by AEC Activities

% BNL
-% to ABC Activity-- Dept,
6120 6310 6320 Total

C. Instrumentation Development 3.0 1.0 1.0 5.0
40,0% Reactor 1,5 0.5
10,0 : hccelerator 0.5 -
50,0 Ancillory 1.0 0.5R 1,0
100, 0% EPOSITORY,

li2, 14, 15, Stctus cs of Lpril 1958 cnd future progsoms;

—_—
o. Neutron Ccocpture Theropy of Glioblastoma FOLDER (6310)

(See clso Roediation Bffects, Methodology, tnd Selective Kinetics)

The applicction of neutron copture theropy to individucl potients requires
cxtensive instrumentotion development in all its phases, During thc past yeuar
cttention has centered upon design, construction, ond development of & remotely
controlled infusion pump which provides two solutions either to be used ot will

(See continuation sheet)

401 193
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_Froject Titlet Instrumentation Development (Continued)

13, 14, 15, Stoatus os of upril 1958 cnd future programs:  (continued) ‘

by proper monipulction remotely oand also provides for control of rcte of infusion |
from 0,25 ml, per minute to 50 ml, per minute, This pump would oppeor to huve !
mcny uses other then in this specific progrom,

Further instrumentol development will intensify when the Medical Reseurch
Reoctor becomes operative, since many new odaptive devices will be required.

L, B. Forr, J. S, Robertson, B. B, Stickley, O, D, Bastexday

be Neutron Capture Therupy Procedure in Control of Traonsplentable
Mouse Tumors (6120)

(Sce also under Rediotion ‘Bffects, Selective Kinetics,
Me thodology)

The utilizotion of o small test onimal like the mouse for purposes of
developing neutron ccpture therapy required design ond development of instru-
nentation that will permit procedures of meaning to be corried out on the mouse.
At present this requires o device pemmitting full exposure of the tumor-bearing
tissue to the thermcl neutron streom with full protection of other regions of
the mouse, The dimensions introduce severely difficult problems, but heoadway
is now being mode, These efforts will continue,

L. B, Foarr, B, B, Stickley

¢+ Reoctor Neutron Beam Bvoluation (6120, 6310)

(1) Tissue~equivalent jonizction chamber

A new series of neutron comporison mecsurements wos mode for standordization
purposes by using the tissue-equivclent ionization chamber in the mediccl facility
and in the biology fucility at the recctor, This instrument was clso used in
the middle energy neutron experiments on mice at the smull cyclotron, Standard-
ization under x-ray wes clso included in the series,

The probe ionizotion chomber, guord-ring. type, hos been modified for opplico-
tion in the present reactor medicol fcecility, X-ray testing ond calibration hove
becn carried out for both the grophite and tissue-equivalent elcctrode arronge=-
ments in the preparation for use of the chcmber os o cross-calibration instrument
between the present reoctor focilitics ond those in the new medicul research
reactor,

B, BE. StiCkleY

(2) 1Ionizotion chomber for goses (6320)

The triple ionization chomber designed by Rossi has been reassembled. The
new gos-handling appcrutus enables the ionization chcmber to be evocuated and
filled with the significont goseous clements occurring in tissue in the correct
proportions, The system provides for adequute pressure meusurement, gos storcge,
cnd mixing, At the prescnt stege of development, c voriety of the occessory
instruments cun be used to measurc the ionization current output, depending
ca the rodintion level of the field in which measurcnents cre being mcde, This
instrument is designed to provide differentiol meosurements of the severcl
components present in the mixcd rediction puttern churccteristic of rcuctor
exposures, It is provided with o remote monipulcting device for sconning within
liquid phontoms under exposure conditions,

Newly acquired electrometers were tested with the ionization chomber and
gommo. sources, Threc electrometers heve given evidence

relioble mecsugrements when used with the éonizat'-/‘yyyg&; L1A
of the tissue~-cquivaolent ionization cherBETP Wi AN 9, J;;%’
appaxratus will be recdy for usc in thetmgéuré%%)ﬂ i‘mﬂ ﬁd';

R, I, Weller and E, B, Stickley BOX No

FOLDER
- (See continuotion sheet)
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Pro;ect Title: Instrumentation Development (Continued)

13, 14, 15, Stctus s of #pril 1958 ond futurc procroms: (continued)
(3) Gold wire activution technique (6310)

in immedictely proctical study of neutron flux patterns for the brain tumor
neutron cepture cxperiment has been begun by using the gold wire cctivction
technique in & phiantom constructed within o humcn skull, Simuloticn of skin und
j brein tissues is being developed in order to provide the most accurate picture
i possible of the necutron flux density ot internal positions of preatest interest,
;in terms of both desired treatment rejions ond regions where protection is of
rcriticul importance,

B, B, Stickley

d, Mcdical Research Reuctor (6120, 6310, 6320)

\ Since the reactor itsclf is well on the way towexd ccmpletion, design cffort
1 is directed towoxd detoailing plens for cccessory oappuratus which wes presented
in conceptucl form only in thc ecrly phases of the plinning progrome

L., B, Stickley

e, Rodiation Dosinctry (6120)

(1) Isotoupe Compurctor

L precision isotope compcritor was completed for genercl use with routine
materiels, In this instrument un cir ioniration chamber is used with en
electrometer circuit for the rote-of-drift measurement procedure, A second
instrunent was completed for evnluation of flat beta-roy applicator sources in
which use is made of an extrepolation chomber of Pailla's design previously
— 1 built_by the Instrumentation Division,

B. B, Stickley

(2) 1In Vivo Rodionctivity Sccnner (6120)

Efforts are being continued to modify ond cdopt o commerciecl in vivo

i radioisotope sconning unit to provide the precision and dependobility necessary
i ot BNL, Purther électromic and mechanical improvements cre required before
satisfactory performonce cocn be achieved,

B, E, Stickley

(3) Beta Applicaotor Celibration (6120)

A report has been completed on this measurement, Of most intercst is o
description of o 125-mC Sr90-Y%0 beta applicctor, calibrated with on extropolo-~
tion ionization choamber ond by the use of nuclear fiilm, Surfcce ond depth doses
determined by the two methods were in good cgreement, By use of ¢ polystyrene
phcntom, the surfece dose was found to be 26,2 esu/cc-sec or 1430 rad/min with

en estimoted occuracy of * 3%, The holf-vilue thickness was determined to be
0.13 cm,

R, I, Weller

(4) Rediction Detection cnd Anulysis (6120)

Pulse height anclyzer techniques are being explored for use in wctivation
onclysis ond simultoneous multiple isotope trocer studies, Existing equipment
hos been studied for this work, as:tn wid in pre

suitcble circuitry,
REPOSITOR ! 178 s

e e fobexteom B B Suicier 185 Ned_ 20
' COLLECTION ”1 A Il ll l

BOX No.
! 0 0 | -‘ q 5 (See continuation sheet)
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_Froject Title: Instrumentction Development (Continued)

134 14, 15, Stotus os of April 1958 ond future progxoms:  (continued)

fi Chemiccl Dosimetry (6120)

This work wos initioted os ¢ contributing phase in the energetic heovy
particle (neutron copture) rodiction studies, os well os for its usefulness in
pomnc~rey ond other opplicotions, Development is concomitant with thosc bio-
+ logicol projects with which it is directly cssocinted,

'Ve P, Bond, B, B, Stickley
i
g+ RBE of low Bnerpgy Monoenergic Neutrons (6120)

Datn on the RBB of feost neutrons in the region of 100 to 1,000 kev are much
needed, Preliminery work has indicated the fecsibility of performing such
studies with the 18-in, cyclotron aut BNL, This work is o joint project with
Columbic¢. University,

V. P. Bond, E, B, Stickley, H. Rossi

h, Cobtlt~60 Source (6120)

The 800,000 r/hr CobQ source previously used in the Microbiology Division
is being reglcced by L new source, Whereas the old source consisted of multiple
slugs of Cob%0, the new one is o single tubc of Cob0 cled in stcinless steel,
Although the new source wcs designed to be interchangealble with the old one, it

proved impossible to extricate the old one from its lend shields therefore, a new
shield is being constructed.

J+ S, Robertson

i, Basic Fhysiology of Mcnponese (6120)

Development of neutron activation methods for the determinotion of manganese
in biological moterials in which its concentration is very low has been postponed
becouse of the temporary unavoilebility of certoin necessary equipment, Pre-

liminary evaluation of new analytical opperotus is anticipoted for the coming
aucrter, however,

Pilot studies have been completed on the application of electron mognetic
resoncnce techniques to the measurement of tissue manganese ond the determination
of its vclence stote in situ, At present the sensitivity of this method oppeurs
insufficicnt for opplication to most biologictl somples; however, certain

80X No.
je Development of the Use of Buropium-155 in Portoble Diagnostic
X~roy Devices FOLDER (6120}

A series of rcdiogrophs has been mode, the source being cbout 5 mC of Bulss
prepared by octivating 100 mg, of Sm154 in the BNL resenrch recctor. A second
source, activated ot the MIR, wcs broken during tronsfer for shipment, The 4-mC
source wos used by plocing it in o shutter designed for use with similor Tml70
sources which wus kindly lent to BNL by the Army Medical Bquipment Developnent
Leborctory, PFort Totten, New York, Becouse of the low activity of the source
relative to that required in cn operutionnl device, the exposure times hove
necessurily been very long (hours to days), ond it has not becn fecsible to use
hunon beings as subjects, Rodiographs of metcllic objects, isolated bones, and
¢ leg of lomb, however, indicate thct o sotisfectory degree of controst und good
resolution ccn be obtaine with Bul535, As has been the ccse with Tml70 sources,
the quclity of the rodiogrophs is inferior to that obtcincble with o good x-ray
machine, but is satisfocctory for projected field uses,

q U U ‘ 1 q K (See continuation sheet)
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project Title: Instrumenation Development (Continued)

13, 14, 15, Status os of April 1958 ond future progroms:  (continued)

Investigation of the seporation of Bul55 from Sm has continued, The use of
cution exchonge columns oppears to be unsctisfoctory, but other column metaods
ure being tried,

"Je S. Robertson

ke Isotopes Used in Trocer Studies {6120,6310,6320)

The use of severol isotopes is being developed by members of the stoff
requiring instrumentation for the special problems cs they crise, tnd by pro-
viding consultation service,

Projects in hemutology hcve been begun on the cpplicotion of Co38 as well cs
Co60, along with Pe59 cnd Cril-labeled compounds, separately ond in combination,
The isotopes Mn32, Mn54, cnd Mn36 continue to be used in research studies of
diognostic ond thernpcutic interest, Attempts ure still being made to develop
the Ca®’ isotope, becouse of its great potential volue in o wide veriety of
research ficlds; reoctor production from enriched ca46 cng cyclotron cctivotion
from Ca48 are possible cpprooches. Mg28 hod been used for many studies, but
the specific uctivity available, either from recctor or cyclotron production
methods, precludes vclid results in vivo, since the corrier burden of mognesium
is still so great thct interfering phormocologic effects ore produced,

B. B, Stickley cond J, S. Robertson

COLLECTION ! m {qa)q
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PROPOSAL AND AUYHORIZATION
FOR RESEARCH OR DEVELOPMENT

NYO-149
t--
1, Project Title:

2. Date: %
May, 1958

}

.1

Methodology

3. Budget Activity
No: 6120, 6310,
6320

7 Contractot' Associated Universities, Inc.
Brookhaven National Laboratory

4, Budget Item
No:

5, Contractor's
Nosz

1
|

Progress: Quarterly & Special
Reports

8, Working Location: 9. Contract No:

Upton, New York AT«30~2-GBN=-16

—--

\6. Method end Time of Reporting

10. Persons in Cherges Drs, Parr, Bond,
Cronkite, Cotzias, Hughes, Robertson,
Von Slyke, Lippincott

11, Storting Date:

Continuing

— .-

12, Bockground:

The development of methods of cnnlysis or synthesis of observations of experi-
mentol design or of procedure modificetions are included under the cotegory of
methodology. Bxploration of o new cpprooch is required before it con usefully be
incorporoted into c well tried uscge.

As noted in the summary, the Depcrtment's endecvors are divided into several
groups, The following tobles reflect the distribution of the Department's efforts
within these groups, the contribution to the severcl ABC Activities, ond o more
detailed distribution within the group:

% Distribution of Department Activity
by Arecs of Effort and by AEC Activities

% BNL
~% to AEC Activity~- Dept.
o 6120 6310 6320 Total
A, Rediction Effects 25 10 42
B, Sclective Kinetics 22 9
C. Instrumentation Development 3 1
D. Methodology _9 PﬁPOStTOR 4
Totonl 59 24
COLLECTION
% Distribution of Method826g% by
Specific Fields of Bffort ond by AEC Activites
FOLDER
% BNL
~% to ABC Activity-~ Dept,
6120 6310 6320 Total
D, Methodology 9.0 4,0 2.0 15.0

13, 14, 15, Status os of April 1958 ond future programs:

a, Neutron Cepture Theropy of Glioblastoma (6310) (See also under Rediotion

Bffects, Selective Kinetics cnd Instrumentction Development,)

The clmost universal occurrence of o severe skin lesion in the petients com-
prising trectment Series 2 highlighted the necessity for o chenge in procedure to

overcome this problem,
the boron solution, 1t
scme side as the tumor,

The clternctive chosen wuos intro-artericl odministrction of
wis to be injected into the internal carotid ortery on the
It wos necesscry to estcblish o procedure with minimum

troume ond meximum certoainty of plecement,

Plocement of the infusion was determined

by the injection of fluorescein into the vessel followed by frcial excmination with
an ultra violet lomp, ihen the infusion wos limited to the internal carotid crtery,
the fluorescein could be detected only over the invert canthus of the eye cnd
superior to it in c spot ubout the size of onc half dollar. Vorious fixative pro-
cedures were tried. The finul procedure is con operctive approoch to expose the
urtery, insertion of @ plastic ccnnulo, fixotion by suture, test with fluorescein,

simple pull out removol and hemorrhoge control by pressure. The remotely controlled
dinfusion pump was used,

He Jo Bognall, A, J. Bertinchamps, R, W, Christie
(See continuation shecet)
4y goT 199
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Froject Title: Methodology (continued)

13, 14, 15, Status as of April 1958 znd future progranst (continued)

b. MNcutron Canture Therapy Procedure in Control of Tronsplantable Mousc Tumors
(6120) (Sce olso under Radiation Bffects, Selective Kinetics, Instrumente-
tion Develoiment)

Stendardization of procedure of transplantation of the invasive tumor used
experimentzlly is mandatory for statistical analysis, The procedure as now used
consistently yields tckes in 92-95 per cent of all hosts, Deviation fron this
narvest can be cttributed to effects of alterations in procedure or treatment.
Injection nrocedures for the mouse have also been standardized as well as exposure
proccdures, The analytical method for tissue boron determination has likewisc been
further wodificd until now it sppears to have reached a satisfactory stntus for tac
proceduxe uscd end tic results necessary. As a result it is now possible to under-
take eveluation studies with confidence, Scverrl years experience were renuired to
rcach this point, Other aspects of tiac study will be standardized in like manner,

L. B, Parr, T. Konikowski

€. Necutron Capture Therepy Effectiveness and Tissue Bffects of Thermal Neutron
Bxposures (6120, 6310) (Sce slso under Radiation Bffects and Sclective
Xinctics)

To pernit study of effects in breins of thernal ncutron exposure the specinens
to be studied nust be unchenged if ossible from their original state, The fluid
nature of brain tissue interposes problems of hondling and elinminates certain types
of study such 28 location of compounds of boron, Only a whole brzin technique
pernits studies enconpessing spatial relationships. This is a very unusual but
potenticlly rewording approach,

Procedures have been worked out for removal of whole brain specinents followed
by suitable fixation then inbedding in celloidin for sectioning., A vericty of
staining procedures is being developed, Specific stains are being sought. FPurther
continuing refinements in drocedure will be sought,

S. W. Lippincott, L, B, Farr, . Xahle, (P, I, ¥rkovlev, H¥. deF, tlebster)

de Orgenoeboron Toxicity in Mice (6310)

The determination of solubilities for a nuaber of organometnllic compounds,

including orponic boron, is in progress, These studics will be followed by toxicity

investigation in nice,
0, D, Basterday

c, Boron toxicity in Mice (6310)

Studics arc being continued in which the toxicity of various complexing agents
of the carbohydrate group is under investigation. Approxinmatcly onc iinlf of the
apgents chosen for exeminntion nave been screened, The data are being subjected
to probit anclyses and relative potency evaluction,

0, D, Basterday

f. Clinical Studies of Labcled Protein Fractions (6310)

Clinical studies of labeled jrotein fractions are being carried out on nommal
indivicuals, paticnts with miscellaneous discases, and paticents with various types
of carcinuna, 2s a possible cingnostic aid in dctecting early cancer.

S. ile Lippincott, l. L, Hughes, ¥, Wolins, 2nd C, T, O, PFong

ge Tissue Culture (6120)

Stucies on the dynecmics of cell proliferatio4 in the mouse, using
lzbcled taynidine, have been initicted, To zug ’ i

¢n £ : PSS . ure
of hcnatologpiccl cells has been initictgghgg A ‘ﬁqg. {7 p l’ "! i./\ )
o vzluable research tool but is of aid in clinifph/ i ; re
as well, COLLECTION e N
V. 2o 8ond and B, P, Cronkite BOX No.
FOLOER

(See Continuztion Sheet)
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Iroject Title: Methodology (Continucd)
13, 14, 15, Status as of April 1958 and future programs: (Continued) |

h, Preparation of H3-ijidinc and Deoxycytidine (6120)

Cytidinc ond deoxycytidinc have been lobeled with tritium by tie samc procedure
wiric: s proved successful for thymidine, and materials have been obtained with
shecific activitics of several Zwndred nC/mM, Studies on the utility of these
naterinls for labeling nuclcic acids are under way in the Broolkhcoven National
Leboratory Medical Depertnent and Biology Departnent and at Columbia University,

W. L. Zuches and J. H, Taylor

i, Preparation of DL-Arsinine Labeled with Tritium (6120)

Ar-inine has been labeled in the alpha position viz recenization of its acetyl
derivaiive in the presence of tritium oxide and excess acetic anhydride (procedure
of Berrmann), Specific activity of the order of 1 mC/ng was casily obtained, znd
considerably higher ectivity should be eesily attainable if nccesscry, The present
naterial opnears quite satisfactory for autorcdiographic study of protein formation
in living tissues.

D, Sihenmin and VW, L, llughes

jeo Bffcct of Incorporated Tritiun~Lzbeled Thynidine Upon Grouth of Culturcd
Human Tissuec Cells (6120)

Stucics on the effects of tritium incorporction into tac nucleus of human
tissuc cells (HeLa) have been continued, Results show that inhibition of growth
by tritiun oxide can be Auplicated by tritiated thynidine in conccntrations in
tiic mediun of the order of 1/1000th of T,0., The possibility that growth inhibi-
tion is duc to toxic contznincnt (or con%uminants) or to nonradioactive thynidine
has been eliminated. Attenpts are under woy to detect the effects of the incorp-
orated radiosctivity upon incivicduzl cells by autoradiographic methods.

R:—b. Peinter and R, M. Drew

k., Dadiction Zffects on Antibodics (6120)

“lork is being cxtended on stucy of tie effects of continuous (chronic) exposure
to Co” rorma rodiction on entibody production and susceptibility to cnaphiylactic
silock in nmice, Prelininary findings indicate that continuous exposurcs at dose
rates of 1 ond 4 rep der ir. depress tae secondory tctanus aontitoxin response,
Continuous cxposurc to grmna rcociction greatly cnhanced tiie susceptibility of
ectively cnd passively scnsitized nice to onaphylactic shock, Acute znd fractionol
rcute doses of garms radiation nre being compared to accumuloted doses of chronic
rcdiction with respect to thweir depressont action on antibedy procuction, The tinme
of secondary cntisenic stinulus in relation to the above racdiction concitions is
also being considered,

R, D, Stoncr

1, HNomogrcn for tie Colculation of Totzl Betz and Ganma Dosc Rote (6120)

A nonogren hes been develosed by mecns of winich alnost instcntcncous celculg~
ticns con be nade of the dose rate for cll the biologic ortant ifotd

provided that an estimatce is nvailsble of the weight o [

orgen for wixMeh this velue is sousht, REPOSITORY

A, J. Bertinchonps COLLECTION

n, Henorrlicge Control--Cadiction ffects TR HloteTets (6320)

e lovels of o ophysiolosically active subégché* Scerotonin, ore found in blood
platclets aond parts of the pastrointestinel tract. Serotounin levels of tissucs and
slatelets will be nessured colorinctricnlly from tissues of nornel ond irradicted
aninals ond nlcotelet preporations to assess furtiier the role of tiis substance in
radiction injury cnd the effcctiveness of nlatelet nreporations in controlling

adiction henmorrhege,

Urinc levels of S~hydroxyincoleacetic acid, tie excreted mctobolite of scrotonin)
will be neasured in nornnls, lcukenics, and other blood dyscrosicas,

4001800

{Scc Continurtion Sheet)
OFRICIAL USE ONLY Poge 6000-27




Project Title: Methodology (Continucd)

13, 14, 15, Status as of April 1958 ond future programs: (continued)

me Hemorrhoge Control--Radintion Bffccts on Platelets (6320) (continued)

In oddition, the comporative effectiveness of fresh cnd lyophilized platelets
in the contrxol of rodiction bleeding will be evaluated,

V. P. Bond, R, A, Conard, B, P, Cronkite, J. R, Rubini cnd D. K, Sorensen
n, Determinction of Vasculor Volume in Normel and Neoplostic Tissue b¥ Use
of Suitoble Roadionctive Isotopes os Lobels of Vascular Components 6120)

Chromium, phosphorus, end tritium ere at present being used as labels, Pre-
liminary studies are necessary to establish conditions whereby either reproducible
blood volumes or en estimate of deviation from the meen cen be obteined; and to
determine the influence of the sacrificiel method and the handling of the specimen
on the results,

H, J. Bagnall

o, Frocedures for Study of Metobolism of cl4_1ebeled Amino Acids
by Trichinella Spiralis Larvaoe (6120)

Preliminary in vitro experiments have been conducted to determine optimum
procedures for studyxng protein, lipid and carbohydrate turnover by Trxichinella
spiralis lervee, Bncysted muscle lervee were lmbeled by intro~-abdominal injece
tion of infected mice with glycine-2-C 14 ang t:yptophnn—2—014 It wes previously
shown thot Trichinelle muscle lorvae incorporoted Cl4 when the host was fed a diet
containing these Cld3-lobeled omino ocids, In yitro turnover studies were done on
the loarvoe isolated from the infected host, "~ The Cl4-1lobeled lorvoc were incubated
in o Krebs-Ringer-mouse serum medium, the lcrval somples were obtained periodically
to determine turnover rates, Isoloted Trichinella larvae also incorporate cla
when cultured in vitro in the presence of Cl4-labeled amino acids., This procedure
is olso being used to lnobel isolated muscle lnrvoe and follow subsequent turnover
of protein lipids ond carbohydrote, Several froctionation procedures are being
studied for separating the various components of larvel moterial,

L, V. Hankes and R, D. Stoner

pe Development of Anclytical Methods for Glyco-proteins and Observations
on Their Occurrence (6120}

Mucoproteins are «n importont yet neglected biochemicol constituent of mony
mommolion tissues, Methods cre locking for onalysis of these compounds and their
behavior in health ctnd disense has been only very sketchily outlined, The present
study is in part an endecvor to characterize these compounds in a biochemical
mixture thct their identificaotion may be facilitated,

The structuze of orosomucoid, the anlpha-l acid glycoprotein of humon plosma
hcs been further investigcoted with the periodic acid reaction and an enzyme ob-
toined from clostridium perfringens which splits off siolic acid. The dato cnoble
one to restrict the number of possible carbohydrote structures ond point to speci-
fic linkoges. A bovine alpha glycoprotein has been investigoted with an exchonge
resin ocnd with the Tiselius apporotus, It cppears that the bovine glycoprotein
contains gulcctosomine cnd glucosomine while the humen nlpho-1 glycoprotein con
teins only glucosomine, Further studies are plonned wit)
on the protein,

B, A. Fopenoe and M, Newnan

de The Specificity of Collagen (6120) BOX No

Continuing studies on the mechanism of formation_o
acid which cen be used to characterize collagen, have been pointed to elucidation
of the mechanism by which lysine is hydroxylated in the fermation of collegen,
It hes now been shown that in rots the hydroxylysine is formed by the addition of
en oxygen atom to lysine in the body ond thaot there is no other quantitatively
significent source of hydroxylysine in collegen, BRven dietory hydroxylysine it-
self is not incorporcted into the collogen, Lysine labelled with Cl4 wus used.
Data suggest that present collogen nay be two or more protein species, This prob-

lem will be further studied with lebelled structures to determine this point more
specifically,

D. D, Van Slyke, F, M, Sinex

40818 0l (Sce_continuation sheet) '
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Project Title: Methodology (Continued)

13, 14, 15, Status as of April 1958 end future progrems: (continued)

r, Frotein Determination by Light Scattering Methods (6120)

The use 6f light scattering to cheracterize a protein is a method giving
promise of high sensitivity to small changes, It may prove to be of greet use-
fulness in observing radiation effects, Certain parts of the procedure need
development and various native proteins must be satisfactorily characterized
before the significance of differences can be determined, During the past period
two urinary mucoproteins were studied and hemocyanin from squid. The usefulness
of the procedure became evident in comparison studies with the ultracentrifuge.
Further development of the method is plenned.

M. Maxfield

s, Mechanism of Trensfer across Body Membrones (6120)

The mechanism by which substences are tronsferred scross membranes is of the
greatest importance in eny study of kinetics wnd specificity. Various :
membranes must be used os test substences aend different opprooches tested for
productive results, The tronsfer of sugars from the vascular bed to the brain
involves o special mechunism not yct known, Specific mechnnisms ore being tested
by using sugors of vorious configurations, Once satisfactory hypotheses are
developed, it becomes of moment to study the octual mammalian system, Por this
an isolated braoin-lung preparation seems desircble, An effective perfusion pump
hod to be odopted cnd in particulor a procedure is necded for sepcrotion of
perfusate from mechanism to obviate clot formetion ond rodioactive contamination
of the pump, Purther development will include increoased speed of preparction,
synchronization of perfusion with tissue demands, development of suitcble per-
fusate, oadoptation of electroencephalogrephic recording selection of anesthetic
acid and sundry mechenical improvements,

P, G, LePevre and G, F, McGinniss

te Induction of o Stute of Beceptivity to Foreign Protein (6120)

The problem of tissue tronsplantation depends upon development of o meuns
whereby reuction to protein of tissue not hermologous con be suppressed or
minimized to linits computible with normol function of host ond foreign tissues,.
Mice were studied to determine the effect of neonatnl exposure to o foreign
protein on behavior at o loter oge. Crystalline bovine serum olbumin was used.
At six months of age these treoted mice when presumobly sensitized to the protein
by routine injection and then challenged showed 13 per cent fatalities os com-
pored with 75 per cent for the controls., Purther investigation is plcnned in
order to charccterize better this modified immunological response ond to
determine whether or not this phenomenon is identicol with that described for
ocquired tolerance to tissue tronsplantation,

G. Terres

REPQSITORY 1

COLLECTION
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PROFOSAL AND AUTHORIZATION
FOR RESBLRCH OR DBVBLOPMENT

NYO~149
i 1. Project Title: 2. Date: |
1
! Special Projects May, 1958 ‘
I
3. Budget Activity |4, Budget Item | 5. Contractor's| 6. Method end Time of Reporting
No: 6120 No: Noi Progresss Quarterly & Special
- Reports
7. Contractor: hssociated Universities, Inc, | 8. Working Location: | 9, Contract No:
Brookhaven National Laboratory Upton, New York AT-30-2~-GBN--16
10, Persons in Charge: 11, Sterting Dates »
Drs. L, B, Farr, R. A, Conard, Vv, P. Bond,
E.P. Cronkite, S.W. Lippincott, R.A. Love. Continuing.

12. Background:

BEnterprises approved by the Medical Department though not necessarily
integrated in its endeavor to the same degree as undertakings in substantive
investigations and applied rescarch and development are reported in this category.

13, 14, 15, Status as of April 1958 and Puture Progran.

a., Studles on the Marshallese Pecople Bxposed to Fallout Radiation

The annual expedition to the Marshall Islands for the medical examination of
the 82 Marshallese people exposed to significant fallout radiation in 1954 was
carried out in March , 1957, three years after exposure. The findings of this
survey will be published in a joint BlIL-Naval Medical Research Institute report.
Preparntions have been completed for a four-year survey in the Spring of 1958.
Hematological and other examinations are contemplated for this survey, which will
be made at Rongelap, where these people now live. In addition, a whole-body gamma
analyzer will be set up aboard a Navy LST for the purpose of carrying out gamma
spectrographic analyses on the exposed and unexposed people on Rongelep. These will
be correlated with urinary excretion rates of isotopes. As in the past, the United
States Navy is assisting the Atomic Bnergy Cormission, Brookhaven National Laboratory
and agencies of the Department of Defense in this survey. Costs are included in
adiation Effects, General, See table, Determination of Radiation Effects,

‘R. A. Conard, B. Cannon, Col. A, Lowrey, J. B, Rall, Lt. Col. S. Bach, L. Meyer
ana E, Carter,

b. Civil Bffects Testing Program (See Project Sheet for 6600)

Depth dose nmeasurements in human-sized phantoms were obtained at one nuclear
detonation at the Nevada proving ground. These garma and neutron measurcnents arxe
now being confirmed and extended. This work was a joint projb
Medical Research Institute, No activity is budgeted for fis

DIOLY TP dfri

reposiTony | ) ]
V. ?. Bond, E. P. Cronkite, B. B, Stickley, ‘rrt’
COLLECTION ‘

c. Bducational Conferences BOX No.

A stated educational effort of thc DepartmentFIs&h
one special conference cach year in conjunction with the Division of Biology and
Medicine of the Atomic BEnergy Commission, These conferences will in general be for
educators to cxaminc with active investigators specific responsibilities in the
field of atomic medicine. The exact format of the conference will be altered in
each case to neet the specific needs of the group concerncd.

In February, 1958, such a conference was held to which werc invited all of the
Chairmen of the University Departments of Pathology in all of the accredited
ncdical schools of the United States and Canada. Over 85% of the invitees attended.
i The conference was adjudged most successful. Its title was the Responsibility of
,the Hospital Practice in the Pield of Nuclear Bnergy.
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: (See continuation shect)
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Project Title: Special Projects (Continued)
13, 14, 15, Status as of April 19586 and Puture Progran,

c. Bducational Conferences (Continued)

It has been assumed that ABC will finance separately any future conferences.

Therefore, no cost estirn tes have been included in FY 1959 and 1960 budget
requests.

d. Occupational Medicine Clinic

The largest Laboratory-supported activity of the Medical Department is the
Occupational Medicine Clinic. This organization provides to the Laboratory as a
whole the necessary industrial medical services for proper operation. The work
of the clinic has risen steadily with each year of the laboratory's operation and
the ultimote size of tha operation cannot yet be determined. Within two years
additional professional and technical personnel will be required, The total
number of visits to the occupational medicine clinic during Fiscal 1956 was
9,711, and during Piscal 1957 was 10,693, Similarly, the total number of x~ray
examinations increased from 1,595 to 1,780, Costs are included in the General
and Administrative costs of the Laboratory and are distributed as Indirect Bxpense.

BOX No
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PROFOSAL AND AUTHORIZATION
FOR RESBARCH OR DEVELOFMENT

NYO-149

1. Project Title: 2. Date:

(Nevada Studies)

Civil Effects Test Program May, 1958

3, Budget Activity|4, Budget Item | 5, Contrector's | 6, Method and Time of Reporting
No: 6600 No: No: Progress: Quarterly & Special
Reports

7+ Contractor: Associated Universities, Inc. | 8, Working Location:
Brookhaven Netionael Leboratory Upton, New York

9, Contract No:
AT~30--2~GEN--16

10, Persons in Charget B, P, Cronkite, 11, Starting Date:
V. P. Bond, B. B. Stickley

REPOSITOR

COLLECTION

BOX No

Brookhaven has undertaken spot assignments for the Civil Effects
Test Program as appropriate. Work was carried out during the 1957 Nevada Test
Series by members of the Mediczl Department, Their work is reported as part
of the Medical Department program (see Special Projects, page no. 6000-30 ),

No continuing budget request has been submitted since the work is
of a spot assignment type and will develop in relationship to a test program.
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