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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 xange or of very short duration, The researches thus must inherently be con-
cerned with studiesof precise isotope localization, kinetics of distribution and
redistribution, metabolism of orxganic 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 researcilers 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 orran systems, tissue cells in
culture, or identical ot analogous body chemical reactions observed in tne test
tube, cell preparations, or isolated organ systems, Advantace 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 that prorression through a metabolic complex
can more satisfactorily be followed and that radiation dose may be feld 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 effects are observed
in single cells, multicelled and highly organized species, Diagnostic studies in
the widest sense are carried out on suitable disease states undex study in the
hospital, Such studies are concerned primarily with elucidation of the 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
general 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 be summarized by stating that it is directed
at the application of short-lived radiocactive isotopes to diagnosis, to therapy,
and to the”Study of medically significant effects of radiation of whole~body,
regional, cellular, and microsomal dimensions.

1

The over-all scope of the medical program will not change through any budget
year; however, in any given year the 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 promising leads have been developed. Since the work is nort of the Depart-
ment's continuing program, break-throughs will be exploited when warranted with
imagination and detcrmination. In other instances, the knowledge will be brought
to the attention of collaborators or others for further development clsewhere,

Specifically, the program contains several componcnt parts which relatc the
ceneral statement as given above to the several ficlds of mecdicine., The continuing
intensive exploration of particle radiation of short range has brought out the
neccessity 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 o sinsle fission event on a single cell so that the probability
of biolozical effcct con be estimated by a summation of knowledre of the probability
of the capture reaction occurring together with the probable atomic distribution of
the boron in the tissue of interest, Tius, it becomes important to know dose

closely intermingled, and for the larger part of their 3!
identical biochemical reactions. Hence, fromygbimerckd ggu‘_»l{' |

T
be placed upon differing particle bombardments ranging
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Froject Title: Medical Research ~ Summary (continued)

! :
To clucidate effects, an intimate knowledge must be obtained of cell, orgen, !
or tissue, and of entire mammalian metabolism so that not only is the specific
reaction knowvn and identifiable, but its relation and interreletionship to a whole |
host of other reactions is clearly known, Uhile this is nccessary to asscss effects]
other knowledge, togcether with a precise statement of the laws governing passage !
across cell membrancs, must be sought out and established that specific isotopes .
mzy be placed in specific situations that specific effects may be observed. To the |
general area of knowledge concerned with such tarpet placement, we have applied the
tern "selective kinetics," !
]
i
It is clear that cajacity to place and fix an atom on a specific cellular
target without diversion, wandering, or delay implics a concise knowledge which in
the rcverse could be employed to remove an atom from a cell, organ or tissue
cffectively and expeditiously and without engendering harm to the body as a whole
or its constituent parts., VWhile much work will be concerned with specific body
constituents added under experimental conditions, it is clear that additional use-
ful, extremely accurate, and rapid annlytical methods are necessary. 'In part they
will be pioneered through the further adaptation of machines, devices, and productsl
of nuclear physics to the solution of specific b1olocxcn1, analytical problenms, !
The cxploration and development of activation analysis is an example of this cffortd

When explorations deriving from this program of substantive investigations
give clcar promise of useful application to therapy or disgnosis of a specific
discase state under conditions vhich with some development could be met in an
advanced medical center, the specific adaptive mancuvers or practical results
obtained with a given 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 charping research endeavor to specific budget allotments,
the various projects included in this prosram arc divided into two large groups and
onc smcller group designated as I. Substantive Investipation, that is, those
researches undertoken to prove or disprove specific scientific hypotheses or to
add systematically to tac sun of mcdical knowledge; IX. Applicd Reseatch and
Development, wherein specific products, compounds, devices, procedures, or maneuverj

are utilized to improve present procedures releating specifically to disgnosis or
treatnent of a recosnized discasc entity; ond III, Special Projects, wiich are
enterprises cpproved by the Department and operated as part of its program though
not necessarily integrated in its cndeavor to the samc degree, Substantive
Investigation is within budget activity 6120; Applied Rescarch and Development, in
6310 or 6320, Special projects arc covered by specinl funds and are so indicated
or are a part of general operatins expense in which case funds derive from the
research projects, '

For convenicnce in presentation, the various endeavors included in this pro-
gran are divided into five rroups., A. Radiation Bffects, that is, studies con-
cerned witih the mechanisnm, extent or prediction of rediation cffects in man; B,
Selective Yinetics, that is, studies on mectabolic pathways which may most advan-
tagcously be used to permit placcment of isotopes on specific ccll tarpets or
target structures within cells, or converscly, specifically and cffectively to
renove 1sotopes already fixed in specific cellsy C, Instrumentation Development,
that 1s, inprovement of devices and machines for specitic medicol uses such as
develosnent of a nedical reactor or spccific conponents of a medical unit in a
genercl rescarch reactor, colncident circuitry for patient use, cte.; D, Mcthod
olomy, that is, the establishuent of methods or standard preparations to be used
in netiods or procedures for ultimate application in a study of radiation cffects
or sclective kinetics and the nccessary studies of o discasc condition to permit
of its useful classification in such a program.

REPOSITORY
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Project Title: Mecdical Rescarch - Summary (continued)

Distribution of effort in the department ownd its con
ABC letivities is provided in the following tabIﬁ?OSWORY

% Distribution of Depurtndiwtt3ciq¥s
by Arens of Bffort ond by ABC Activities

BOX Na. -

% BML

—-% to THEERcttvity== Dept o

6120 6310 6320 Total

A, Rodintion Bffects 25 10° 7 42
B. Sclective Kinetics 22 9 7 38
Ce Instrumcntation Development 3 1 1 5
D. Methodology _9 _4 2 _1s
Totonl 59 24 17 100

The fifth rroup, under thc heeding of "Snecial Projects," gives details of
certrin sclf-contcined rojects carried out by the Department, such as the operaw-
tion of nn occupational medicine clinic, cducational confcorences, and tic con-
tinudngmedical sttdy of tie Mershell Islnnders, While very imjortent and
significant in their own right, titey derive from staff competence gained by
Brooixhaven experience rother taan basicelly providing that cexperience for the
scicntists concerned, Costs for operatiny the occupdational medical clinic zre
included in the general and adminisirative costs of the Laboratory and arc dis-
tributed s Indirect Bxpensc. On the other hand, costs for such Snecisl Projects
as tie Marshallese studics are included in the costs of Radiation Bffects with the
major cipensc being borne by AEC Activity 6120,

In 1952 the definitive plan for tie ultimete stzffing of the Medical Depart-
ment vas yresented and anyroved in zrinciple. Since that time additions to the
staff have been mode to fulfillnent of that Hlan,” In 1952 there were four
scicntists on the Senior Steff. By Junc 30, 1957, the Senior Staff hied increesed
to 15 and during Fiscal 1958, to 16, "In 1952 the total sclentific stzff was 19,
ot cnd of fisccl year 1957, it wes 24, end by the end of fiscal year 1958, it is
exnected to be 39, The increesc in staff to final size should be cs rapid as
nossible that the potentirlitics of t.ac new mediccl center may be promptly
rcalized. The additionel facilitics provided by the new building lené¢ significant
encrgy to the provisions of technical assistrnce and equipment required to maine
tein the momentum achicved in tie research program, Realistic estimates of capital
ccuipment nre constagtly revicwed so thot items considered most useful in the pro-
gram ere available os tihe researcin requires.

Tae varticipation in work at Brookhaven by scientists from universities ond
teaching hospitals continucs as ¢ most pronising esvect of the Brookhaven progran
in nedicine, In 1952 cleven medical scientists participated for varying lengths
of timc in the collsborative progrem, By March of fiscal 1958 this Drozxem
included 50 rescarch collaborntors and guests, Tilsg srogram will be nore effective
with tiie new building since more scientists can be accounodated for longer periods
of time, The increasing requests for zppointment to this medicel department both
as recular staff members and as researci: collaborntors indicotes strongly that the
Brookincven prozram is filling a necd of universitics and teaching ospitals both
for fully qu*lifxed individuzls and for ocoortunities for rescarch cxperience in
tiic field of atomic medicinc,

The Medical Deportnent ias now developed its program in outline, During
1959 tiere should logicelly be on increese in intensity of work on most of the
besic civisdons of investirction particularly the followdng: 1) leutron copture
theranpy ond BB studies of .acavy pnrticlcgé 2) the study of linctics of distribu-
tion of netcls as nioncercd by work in Mn”%§ 3) the application of mathemetics to
descrinstion of kinctics of cistrivution for further development of tracer thcory
witi its mcnifold imnediste aszlications such as canacity to zlter fixation or to
remove fixed isotonses; 4) tic uacfulness of siort-lived isotozes in cancer therapy;
5) +the cffects of rrdiction as a carcinorzenic and nutagenic arent with development
of better nethods of determining whole-body burdens and their relation to fallout;
6) tic cffects of radiation on ematopoictic tissue snd methods for provention or
smecliorationg 7) intcnsive study of spmecific mctzbolic rcactions both for plecement
of rodioactive isotopes cnd for understending and control of mecihanisms involved
therein; 8) tihe effects of rediation on production of cntibodies and allergies,

(Sec Continuation Siheet)
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Project Title: Medical Research ~ Summary (continued)

Tais 1ist could be extended usefully, but it may be more desirable to |
sumearize the effort to two pein arcast 1) the blolopgical effects and medical i
implication of radistion exposure; 2) the effect of development of reactors on
mediczl concents of their use end hazards. The plenned increase in staff year by
year to a total of 48 scientists is to augment and intensify the effort in these
arecs ond to fill in the injortcont sezments of the stated program, Tae importence
of tie first is currently excaplificd by the prescnt controversy on the effects of
failout, One or two suitable whole-body ccunters, a multiple-focl cirono~
intensity detector, and additional animal facilities will emable the increased
staff productively to work on tiese problems. The importance of tlhe problen
regzrding reactors is pointed up by the number of reactors built, building or
planned for tiie United Stotes and the world, Some edditional instrumentation
oné operating personnel sgain could profitobly build on the present solid founda-
tion, The cost increment wiile significont in terms of Hresent budget is very
small in terms of expenditures malking thesc studics of importance,

Medical Department

— Bffort Sub-Divisions

Page No.

Radiation Bffects 6000 « 5
- Seleqtive Kinetics 6000 - 14
Instrumentation Development 6000 - 20

Me thodology ' 6000 - 25
Special Projects 6000 -~ 30

L Nod! ot
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PROTOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOEPMENT

NYO-149

1, Project Title: 2y Dates

The Determination of Radiation Bffects May, 1958
of Medical Significence

3, Budget Activity|d4, Budget Item 5, Contractor's 6, Method and Time of Reporting

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

Hughes, Dehl

12, Background:

The medical significence of rediation particulate in nature and of very short
range in tissue requires much more elucidation, In meny 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 importence, Por con-
venience in reporting, this category of radiation effects is broken down into the
following subgroupings determined by the main pertinence of observation:

1, Radiastion effects, generdl; 2, Radiation effects, therapeutic use of;

3. Rediation effects, therapeutic contrxol of; 4, Rediation effects, validation
of tolerance dose; 5, Radiation effects, carcinogenic; 6, Radiation effects on
longevity and on immune and genetic mechenisms,

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 several AEC Activities, end a more
detailed distribution within the groupt

% Distribution of Department Activity
by Areas of Bffort end by ABC Activities

% BNL

~~=% to ABC Activity-- Depte

6120 6310 6320 Total
A, Rodiation Effects 25 10 7 42
B, Seclective Kinetics 22 9 7 38
C, Instrumentation Development 3 1 1 5
D, Methodology _9 4 2 _1s
Total 59 24 17 100

% Distribution of Radiation Bffects
by Specific Pields of Bffort and by AEC Activities

% BNL

~—=% to AEC Activity-- Dept,

6120 6310 6320 Total

A. Rodiotion Bffects 25,0 10.0 7.0 42,0

50,0% General (Incl, Marshall) 11.6 2.4 7.0 21,0

37.5 Therapeutic use of 10.1 6,0 — T 16.1
+5 Therupeutic control of 0

1,0 Veolidcation of tolerence

dose —— 0.4 —— °.4
5.0 Carcinogenic 1,3 0.7 -— 2.0
6,0 Longevity, immunc and
genetic mechaonisms 2,0
100.0%
REPOSITORY /? Z g(
COLLECTION {J 1
BOX No
FOLOER
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Project Title: Radiation Bffects, General

13, 14, 15, Status as of April 1958 and future progrems:

8. General Radiation Bffects and RBB of Capture Perticie Bombardment of
Cellular Structures (6120, 6310, 6320)

To determine radiation effects, the similarities and differences between
particulate and electromagnctic redietion must be established, This is of
particular importance in the cevaluation of neutron capture therapy. Consequently,
studies are being tarried out over a long period of time to explore the relation
of particle energy, change snd size of celluler effects. In gecneral whole-body
studies are preferred but specielized leboratory situations will be utilized
when they give promise of more umierstandable results,

The general effectiveness of particle radiation related to electromegnetic
radiation will be given by an RBB (relative biologicael effectiveness ratio),
However, because of the discrete nature of particle and cell, when the effects
are limited to cellular dimensions, comperisons ere difficult, A variety of
approaches must be used with a realization that one maey give quite a different
response than another without conflict,

As pert of this problem, studies were mede of RBB in several experiments
separately done using splcen 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 mortelity &s & common measure,

The RBE for recoil particles from B10, Lithium-6, and Uranium-235 were estimated
on one or more of the nbove bases, Under the conditions of observation the RBB

of the nlpha and lithlum-7 perticles from boron-10 capture reaction approach o
value of 2,0, The carcinogenesis studies were terminated because of o severe

mite infestation after eight months but o second experiment is plaonned, Consideco~
tions-brought to the fore by these studies are given careful attention, particulerxe
1y in relation to neutron capture therapy.

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

be General Redintion Bffects of Accelerator Generated Particles

(See also under Instrumentation Development) (6120)

Becouse the cyclotron mokes possible the generation of particles having a
pure spectrum of energy by suiteble selection, it is o device of great usefulness
in determining poarticle rodiation effects in tissue, These studies oxe now in

paort getting under way ond in port have been under way by collaboratoxs during the
past yecor,

It has been demonstxoted that cleon lemincr lesiond
cerebral cortex of the robbit which is o shorx lg 1im
absorbers of suitcble thickness, it is possiﬁgg 308y
level of thc cortex, Studies on dosc effects ore now.

COLLECTION

L. I. Malis, L. Krug - B, R
alis, L‘ Kruger, cnd J ose BOX No.

During the coming year it is planned to 5Q%¥i&e—thc—smuii—cye%oeten—and——

Von de Graaff generator to produce fast ncutrons to expose mice ond compare effects
with a stondard gomma or X-ray sousce. A gos target will permit optimal flux,
Device development is necessary.

V. P, Bond, B, B, Stickley, H, H, Rossi, G. N, Glasoe (Thysics) oand additionol
stoff members

cs Studies on the Toxicity of Irrndiated Intestine (6120)

The intestinal syndrome produced by supralethal doses of ionizing rodiation is
associated with 3- to 5-day deaths in most onimals, The syndrome is charancterized
by extreme toxicity which seems greater than would be accounted for on the basis
of fluid and electrolyte imbalance alone., Thc present studies were undertoken
to determine whether ony toxic ogent (or ogents) which might contribute to the
syndrome is present in the irrodiated intestine,

Many experimentnl approaches have been tried with, for tiie most pert, negative
results, Borly toxicity of mucosal scrapings from unirradiated mice when injected

(See continuation sheet)
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Project Title: Rediction Bffects, General (Continued)

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

intraperitoneally was found to be due largely to sepsis, Lethality from intro-
venous injections (very smoll amounts) is thought to be due to potassium toxicity,

Attempts are being maede to determine toxicity by a more normnl route of
injection such as directly into the intestines of irrediated mice, Studies are
under wuy on the influence of an increose in body levels of potassium wund sodium
(by addition of the elements to the drinking water) on the survivol time in the
acute intestinanl syndrome, An ottempt is clso being mode to protect irrandicted
mice from the intestinal syndrome by introlumen injections of normal mucosal
cells into the small intestine in the hope of producing seeding,

R, A, Conaxrd ond H, Quastler

8OX No.

FCLDER
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_Project Titlet Rediation Bffects, Theropeutic Use of

13, 14, 15, Stotus os of April 1958 ond future progrems:

a, Particle Rodiation Generated by Neutron Copture

(1) MNeutron Capture Therapy of Glioblastomo Multiforme  (6310)

(See nlso Methodology, Selective Kinetics, and Instrumentation
Development)

The epplication of thermal neutron copture reactions to therapy of molignant
tumors remains very ottrective, Boron-10 os a capture element oppears sotisfactory
for trials, The procedurc is still complicated, and various olternative maneuvers
must be tried to determine which is most efficacious,

During the past year, intro~arteriol injection through the ipse laterol
internal corotid ortery wos tried. Ten patients were treated by this alternative
method, Sodium pentcborate, o new Brookhuven-developed borote compound, wos used
ns the vehicle for the first time in poatients, Sxposure time wos ten minutes,
oand infusion of pentaborote was continuous during nine of the ten minutes, A&
remotely controlled infusion pump waos used to introduce the pentoborate solution,
This moneuver successfully eliminoted the skin lesions previously so troublesome,
Tentative results on survivel suggest the procedure is ot least as effective as
the prompt injection procedure, Complete pothological studies will be done, ond
until these are completed, definitive conclusions camnot be mode, This procedure
will continue during the coming yeor to obtain o comparative test of the Medical
Resecrch Reactor.

L. B, Farr, H, J. Bognall, O, D, Bosterday, B, B. Stickley, J. S. Robertson,
S. YW, Lippincott, H, J. Webster, P, I, Yokoviev, W, Hoymoker,,

(2) Meutron Copture Theropy Bffectiveness ond Tissuer@®
Thermal Neutron Bxposures

(See clso Methodology and Selective Kinetics)
BOX No.

Bxtensive histological studies ore required in the exploration of this new
therapeutic modulity for mot only must the efficocyr@Pefontrol-of-the—tumor—be———
estoblished, but the harmlessness of the procedure in relption to cll other
central nervous system structures must be unequivocally demonstrated, Thysio-
logical ond clinicol studies will ultimately find their support in careful
histologiccl docunentation, Bxtensive methodology development is simultaneously
required, For full evaluation it is necesstry to know both the nlterations which
may be encountcred in centrol nervous system structures of so colled normal man
cnd the effects of o tumor on all other structures of the brain as well as for
comparison of the effects of other theropeutic procedures which are used,

During the past year there have been scctioned 19 broins cfter first fixing
in celloidin, Thesc are being exomined independently ond then conjointly by
neurocnotomists, pothologists, und experimenters to determine what effects, if
any, con be onttributed to the neutron copture procedura, Approximatcly one year
is required for full preparation of a sericlly cut specimen., Only preliminary
dato are now available which are encouroging in suggesting o high specificity
for the procedure and on effective one when neutron exposure was high, Purther
studies on the nctural history of the diseose and the effects of procedurc modi-
ficotions will be continued,

Sl w. Lippincott. '.'1. Kﬂhle. Lc B. Pﬂrr. H- Jc Bﬂgnnll, P. Io YOI{OV’.GV.
H, de F, Webster, W, Haymclker

(3) DMeutron Cgpture Theropy Frocedurcs in Control of Tumor (6120)

(Sce clso Selective Kinetics, Methodology, Instrumentation
Developnent)

A tumor induced by us through the use of methyl cholonthrene in the brain
of the mouse is transplontable cnd is highly invasive, Por seven yecers it has
been used as a test tumor in the study of maneuvers for ncutron capturc therapy
~~1 the evealuation of certain concepts in this therapeutic procedure,

During the past year this transplantable tumor has been used both as an )
racerebral transplant and es an intre-muscular transplant., Bffectiveness of

(See continuation sheet)
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Project Title: Rediation Bffects, Therapeutic Use of {Continued)

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

neutron exposure has been explored with veriations in 1) time of exposure after
boren injection, 2) total neutron exposure, 3) total dose of boron, This is in
en attempt to determine the perameters which mey be expected to be required for
successful conclusion of patient therepy,

During the past year for the first Eime extreordinery success has begun to
eppear, With e neutron exposure of 101 neutrons and o boron dose of 100 mg.
per kilogram, effective eliminetion of the tumor cen be achieved in over half of
the animals, Sodium pentaborate oppears more effective than previously used
sodium tetroborate (borax), Lotest time evaluation studies suggest that possi-
bility of achieving control with o smaller boron dose end of the same order os

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

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

be Particle Radiation from Redioactive Isotopes

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

Two findings have dictated tie utilization of radiomangeneses in two
different diseases,

1, Radiomanganese con be injected introportnlly into animals, cnd this results
in o prolonged location of theisotope in the liver, This mancuver permits the
avoidonce of injury to other tissues which hitherto hos constituted o limiting
foctor in the treotment of liver malignoncy with rodiomongaonese, It is proposed
to investigate further the portition of rediomanganese between concers ond normal
liver in order to see whether more selective injection of tumor cen be ochieved,
During these experiments, it was found thct the isotopes of zinc might be as
useful as those of manganese in the polliation of liver tumor,

2, It hos been observed that drugs which benefit patients with Porkinson's
disease are potent chelating ogents for monganese. This chelation occurs both in
the test tube cnd in the living onimol, In the latter, o morked redistributi on
of mongonese togs is seen following odministration of anti-Parkinsonion compounds,
These findings lead to o study of mangonese metabolism in treated ond untrented
Parkinsonian patients, It is proposed to investigate whether o primary dis-
turbance of munognese metobolism does indeed exist in the Poarkinson stote and to

correlote this with the finding of the chonge selective kinetics encountered in
the treatment of the disease,

G, C, Cotzians, D. C. Borg

BOX Na.

FOLCER
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Project Title: Rediation Bffects, Carcinogenic

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

oe Cancerogenic Action of Groded Doses of Whole-Body Irradiction (6120)

The major tumor thaot hos been induced by whole-body irradiation in the
lethol cnd sublethol renge is & mommeory tumor that varies in appeorcnce from o
fibroadenomo to an cdenocarcinoma with a few fibrosarcomctae, The one-year
incidence of mommory tumors is dose dependent and extropolates back to approxi-
mctely zero dose, The mechanism of induction appears to be indirect gnd requires
the presence of o functioning ovary, but the latter need not be irredicted,

The tumors are in part trensplantable, Both autonomous and hormone-
dependent tumors existe The rapidly growing autonomous tumor is clearly a
carcinoma, Some tumors are metastasizing upon transplentation,

It may be possible in the near future to provide both autonomous and homone-
dependent mammary tumors for cancer chemotherapy testing progrems,

V. P. Bond, R, A, Conard, B, P, Cronkite, J. Furth, S, W, Lippincott

b, Combined Bffects of Beta Irrediation of the Skin end Whole-Body
X~-Irradiation on Carcinogenesis in the Skin (6120, 6310)

The possible edditive effects of whole~body rediation and localized beta
radiation of the skin in regaxrd to cexcinogenesis of the skin have not been
- - determined, The problem is of both theoretical and practical interest, since
the Marshanllese people who were accidentally irradieted with fellout developed
beta lesionsg of the skin end received a substantial dose of whole-body irradiantion,

Groups of 50 female mice have been given 20,000 rep of beta rodiation from &
5290 source (750 rep/min) to a flap of skin on the back (ares = 0,9 cm2), Other

groups of 50 mice have been given the seme beta doses to the skin plus 400 r of
whole-body x-irrodiation, Still other groups of 50 mice were given 6,000 rep of
beta rodiation to the skin, ond corresponding groups received the same betn doses
to the skin plus 400 r of whole-body irrodiation, Another group of mice have
received only a whole-body dose of 400-r x-irrediotion, Preliminary results
indicate thet in the 6,000~-rep group which received in eddition 400 r of whole~
body x~irrodiation, there was more skin domoge at the site of the betan irrndiation
than in the group receiving the 6,000 rep nlone 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

{
REPOSITO 2
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LOO0ZIOW

Project Titlet Rodiction Bffects, Theropeutic Control of

13, 14, 15, Stotus as of April 1958 and future progroms:

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

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

The therapeutic efficecy of local daily application of en Aloe vera plent
extract to ecute beta buxns of the skin of mice and rats is being tested. .
Results are inconclusive ot this time, The extroct (furnished by Porkas Chemical |
Corporation) is sald to be of benefit in the healing of thermal burns,

R, A, Conard

5/@/&.4..‘ NAT 0
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4002190-

Project Title: Rodintion Bffects, Validation of Tolerance Dose

13, 14, 15, Status as of April 1958 and future progroms:

In using rodioactive isotopes as trocer moteriols or diagnostic ogents, it is
mondetory that the resulting rodiotion exposure be within the capacity of the
molecules, physiological system, orgen or mammal to oaccept without distumcbance,
Thus, in o manner each trocer study becomes a test of assumptions of radiution
exposures which will not alter metabolic events, Specific genetic effects are
scparately catalogued,

Bone Marrow Function of Irredioted Dogs (6310)

Dogs given nonuniform irradiotion have been studied at various intervals
following exposure to determinc the degree of bone marrow function in the
heavily and lightly irradiated regions, Pothology and rodioonctive iron uptaoke
were used as criteria of function, This work is o joint project with Boston
College.

Ve P, Bond, Js Flovin, B, P Cronkite

AEPOSITORY W
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Project Title: Redintion Bffects on Longevity &nd on Immune and Gepetic Mechanisms

13, 14, 15, Status as of April 1958 and future programs:

&, Radiosutograph Studies of Cell Froliferation in Animals Utilizing
Tritium-Lebeled Thymidine (6210, 6310)

Tritium-lsbeled 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 are being made in collaboration
with the BNL Biology Depertment end the National Institutes of Health (G, Brecher),
To date the eppearance and disappearance of labeled blood cells in the peripheral
blood following single injections of labeled thymidine have been followed, &s has
their appearance in all tissues throughout the body as a function of time, In
eddition, transfusion of labeled leukocytes hes been accomplished end promises
to be useful in studying the life spon end fate of leukocytes, To date it oppears
that this ogent will be most helpful in unraveling various time fentures of the
generative cycle (intermitosis and mitosis),

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

b, Recovery of Pish from Irrodiation (6120)

Preliminary work has indicoted that an initial sublethel exposure increases
the survivaol time ond probaobly the ID50 of goldfish, BExperiments are under
way to vorify and extend these observations, This work is a joint project with
Columbia University.

A, Gorbmean, V, P, Bond

Mcum Mol dod

BOX No.

FOLCER

COLLECYION%]&? Mpd &rd_lm’a

N

OFFICIAL USE ONLY Poge 6000-~13

/



4002107

PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DBEVELOPMENT

_NY0-149 7
1. Project Title: . 2. Date:
Selective Kinetics May, 1958
3., Budget Activity|4. Budget Item {5, Contractor's { 6, Method and Time of Reporting
No: 6120, 6310, No: No: Progress: Quarterly & Special
N 6320 Reports
7. Contractor: hssociated Universities, Inc. | 8. Working Location: |9, Contract No:
Brookhaven National Leboratory Upton, New York AT-30-2-GEN-16

10. Persons in Charge: Drs, Parr, Robertson; 11, Starting Date:
Cotzias, Cronkite, Lippincott, Bond,
Hughes, Van Slyke, Dahl Continuing

12, Background: .

The ability to control placement of radioactive isotopes open, within, or
surrounding a specific structure of the body and to do so without signigicant
exposure of other body structures is necessary for therapeutic usefulness of
redioactive isotopesy Utilization of radioactive isotopes to signal use of
normal metabolic pathways in nommal quantities is the basis of diegnostic
application. Specific knowledge of the manner in which a substance enters a
reoction or & structure may also be pertinent in bringing aebout its elimination
from the body.

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 several ABC Activities, and a more
detailed distribution within the group:

% Distribution of Department Activity
by Arens of Effort end by ABC Activities

% BNL
~% to AEC Activityee Dept.,
6120 6310 6320 Total

A, Roadiction BEffects 25 10 7 42
B, Selective Kinetics 22 9 7 38
C, Instrumcntation Development 3 1 1 5
D. Methodology _9 _4 _2 _15

Totcl 9 24 17 100

% Distribution of Selective Kinetics
by Specific Fields of Effort and by ABC Activities

% BNL

~% to AEC Activity-- Depte

6120 6310 0320 Totul

B. Selective Kinetics 22.0 9.0 7.0 38.0
60.0% Chearting Metabolic

Pathways 13,0 4.2 6,0 23,2

30,0 Target Placement 5.2 4.8 1,0 11,0

100 Trocer Theory 3.8 — —— 3.8

100.0%

BOX No.

FOLOER
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4002108

Selective Kipetics
_Project Title: Charting of Metcbolic Pathways

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

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

and therefore physiological pathweys within the body., In most instences these
remein to be charted before an applicotion can be developed,

&, Neutron Copture Theropy of Glioblastome (6310)

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

The relative rute of movement of boron salts frxom blood to tissues under
varying conditions of odministration remcins to be explored, Under the essumption
that o lcrger totol transfer will occur ot high concentration, a continuous
infusion procedure was initiated in paticnts, Because of the totcl lack of
similor circulctory pathways in mommals, the full effects of the procedure could
be tested only under exceedingly cerefully controlled conditions., Initiel trials
were at infusion rates maintcining concentration of boron within previously
experienced levels from known blood concentretions, Reate of addition of boron
was then very groduaelly increased from o dose of 25 milligroms per kilo to 67
milligroms per kilo with a toteol infusion time of 10 minutes, No clinical or
physiological results suggest that quclitotive distribution of boron was signifi-
contly altered by the constent infusion techmiques, Additional studies are planned
to compaore original prompt infusion technique with present delayed infusion
technique when Medical Research Reactor becomes operctional,

L. B, Poxr, H, J. Bognall, J, S. Robertson, O, D, Basterday

O_jabeled Vitamin Bys in Animals ond Petients

(6120, 6320)

be Metobolism of Co6

Studies on the distribution and excretion of Co®C-1cbeled B 2 in dogs and
other animcls have becn completed und reports ore being prepcteé. Purther work
on plasme clenrance ond excretion of labeled By in various blood dyscrusies

und “normal" controls has becen completed, Plosma concentration curves of Cob0

af ter the intravenous injection of the lcbeled By, sihow o periodic ond ecn
cperiodic component, waich indicetes thet clearonce is progressing simultaneously
with mixing. The aperiodic portion consists of a fost cnd o slow component,
Curve unclyses cre under wey, Urinory ond fecal excretion show two clecr come
ponents, one with u half-time of 2% days tnd the other with o hcif-time of more
than 300 dcyse. The earlier suggestion of fast and slow plasmo clecrcnces in
vexious blood dyscrasics must be reconsidered in view of the difficulty of curve
enolysis in the presence of simultcneous mixing ond clearonce.

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

ce The Sites of Cctebolism of Plasma Albumin (6120)

In on extension of the study reported ¢ year ogo (W, L. Hughes, Proc. Bth
Ann, Conf,, Naotional Nephrosis Foundotion, 1956, pe 22) on the effect of
nephrectomy on the catecbolic rote of lobeled plasma clbumin, the effect of
removing the intestines or large portions of the 1liver hcs been investigeted,

decrecsed the rute of catubolism in proportion to the cmgh
This effect can be much greater than that seen FoI9BWARY
that the liver must be the major site of catabolism fo

COLLECTION
D. Gitlin, J, R, Klinenberg, G, Terres, W, L, Hﬁghes
80X No.
d. Bssential Fatty Acid Deficiencies in SWiHEER £6120)

Fatty acid deficiency induced in swine results in dermatosis resembling
psoriesis in humen beings. These lesions are beinﬁ studied for pathology, fatty
acid cholesterol metabolism, end distribution of Cl4-1abeled unsaturated fatty
acids,

De K. Sorenson, L, I_ Gidez

(See continuation sheet)
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40021049

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

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

ee. Catabolism of Serum Albumins in Mice (6120)

The comparison of date obtained in this laboratory for the half-1ife of
crystalline bovine serum albumin (BSA) with the deta for human serum elbumin
(HSA) reported by Melcher et sl. (J, Immunol,, 71, 275, 1953) shows nearly o
twofold difference., These investigators, using lodinated HSA and following the
catebolic rate by serum sempling, have found a half-life of 1.5 days, At BNL,
by using wiole-mouse counting, the biological half-life for iodinated BSA has been
found to be between 0,6 ond 0.7 days, Although it would be surprising if mice
could distinguish betwecn HSA end BSA to the extent noted (short of en immune
response), verious prepurations of HSA (crystalline, Praction V, and commercially
prepared RISA) were tested in BNL mice with whole-body counting, The results
indicated no significount difference in half-lives between the different HSA
preparations; they had half-lives of 0,75 days, slightly longer then those for
BSA., Further studies in which the catabolic rete was determined both by
whole-mouse counting and by serum sampling ruled out the possibility of differences
besed on methods of determineation, Since it is felt that Melcher's group has
reported en uccurate volue, ond that the results obtained at BNL also merit
confidence, the present line of investigation is being continued in oun attempt
to resolve this discrepuncy, The upprooch now being followed is one of testing
voarious streins of mice,

G+ Terres, W, Wolins

fo Tryptophan Metobolism in Neoplastic Diseases (6310)

A study is plonnedof the influence of neoplustic diseases on the quontities
of tryptophen metobolites oppearing in the urine of offlicted potients, Come -
pounds related to the tryptophon-niccin metabolism scheme are being synthesized
with tritium or C14 1obels, It is clso proposed to measure the tryptophon
metabolite fluctuctions in the urines of putients before wnd after exposure to
lorge doses of rodiation used in the treatment of neoplastic diseases.

L. V, Honkes

g. Metabolic Pormation of Niacin from Tryptophan (6120)

The present work was undertoken to determinc whether Ikynurenine can serve os

a source of nioccin (nicotinic ocid) or onc of its derivatives in the metcbolism
of the rat,

Kynurenine, O-NH,~CgH4-~COCHCH(MH,)COOH, was labeled in the ring with tritium,
The lubcled compound in omounts of 1 to 12 mg. was injected introperitoneally
into ruts, und the urine wus collected for 24 hours, Both quinolinic ccid cnd
Ni_methylnicotinamide lobcled with tritium were isolated from the urire, Their
purity was demonstrcuted by the constuncy of specific octivity on recrystullizotion,
Since the rat excrctes niucin us Nlemethylnicotinamide, the results show that

kynurenine is ¢ step in the formition of niocin, with quinolinic ¢cid «s aon
internediate,

Of the kynurcnine administered, only 5% cppeared in
apparently, the grecter purt wus either cutobolized or
studies on tryptophun metubolism ore plenned, REPOSITORY [

L, V. Henkes, I, H, Segel COLLECTION { J ! /79
BOX No.
h. Metabolism of C1%1abeled Amino Acids by Trichinellae spiralis
Larvee, See under Methodology, FOLDER £6120)

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

The importance of the nature of the substrate in regard to the inhibiting
ection of the antihistemine drugs on the respiration of rat brain cortex slices
is being investigated by Werburg respirometry. Preliminary trials huve not

(See continuation sheet)

o(
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Selective Kinetics
Project Title: Charting of Metabolic Pathways (Continued)

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

P, G. Lefevre and G, F, McGinniss

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

Fifteen pC of cl4.1abeled sodium acetate were incubated with 50 ml, of whole
blood containing acid-citrate-dextrose anticoagulant, Verscne, penicillin, and
streptomycin for 17 hours at 37°C, Lipids were extrocted from the plasma and

the washed red cells and were fractionated into major 1lipid frections on o
silicic acid column by means of grodient elution, In plasma the free cholesterol
wos lebeled, wherees the esterified sterol had no radicectivity, which suggests
that cholesterol cun be synthesized but not esterified in plasma, Pree fatty
acids in plasmo were highly lubeled, but triglycerides exhibited negligible
incorporution, In the red cells the octivity of the triglycerides was quite high,
being scven times that of the free fatty ncids, which were only one-ninth as
rudiooctive us the plasme fatty ocids. Also unexpected wos the reletively high
specific cctivity of red cell esterified cholesterol, which was about eight times
thut of the free cholesterol., The phosphatide fotty acids of both red cells

ond plosma hed nearly equel activities, which might indicate free exchonge

in vitro, The incorporntion of other lipid precursors will clso be studied in

——

this systen,

L, I. Gidez, H, A, Eder

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

The mechanism by which fotty ond sterol compounds are produted in the body

may be of grent significonce since nge-ossociated diseases notobly crterio~
sclerosis show locclized deposits of 1lipid moterinls, Eatients were studied

using mevolonic acid-2-C14 for cholesterol synthesis ond glycerol 1, 3-C14,
ucetute-2-014, and pulmitate 1-c14 for incorporation into cholesterol und fatty
ocids of vurious serum lipoprotein froctions, Peak cctivities of lubel incorporo~
tion occurred ct different times for the various froctions., Additioncl work is
planncd more closely to define the specific pcthways by which the 1laobel enters

the compounds of interest,

L, I. Gidez, W, W. Shreeve, H, A, Bder

1, HMetabolic Pcthwrys of Formction of Hexoses cnd Pentoses by
Mcmmclion Species (612C, 6320)

The exact mechanism is not known of synthesis of ccrbohydrate from fat or
amino ocid compounds in tihe body or from other mctabolites, An extended, com~

rrehensive study has begun using lurgely ccorbon-l14-lobeled compounds to clucidate
these pathways in potients,

During the post yecr the effects of cdrencl steroid hormones wes studied on
pothweys of formution of ccrbohydrute from 1-cl_ccetcte, The results indictte
there wes no deviation from usual pothweys induced by cdrenal steroid hormones,
lhen c14 pyruvate wus used, the rcsults indiccte extensive conversion of pyruvute
to intermediates of the Krebs cycle prior to formation of glucose, The effect

pf cdrencl hormones on utilization of 2-Cl4 ccctate wes clso observed., Results
were in general in ogrecment with predictions, A puticnt with lipotrophic diaobetes
wos clso studied with 2-C14 ccetcte, There wos clso observed the ziucogenic,
lipogenic, cnd ketogenic propertics of ethonol 1-C14 in compcrison with ccetctee
Differences were observed, Pentose sugars orc also belng studied becuuse of
their importance es c constituent of nuclear mcteriol cs desoxyribose, Further

studies ore plannced in this genercl ficld c¢s dota from completed experiments
con be fully anolyzed.

W. W. Shrecve, A, R, Hennes, R, Sciwartz,RROBINY g 55 r."W/ ) @,a
gl -Dad . (8Dl

COLLECTION

80X No.
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Selective Kinetics
Project Title: Torget Plecement or Specific Removal

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

When it is known in c measure of detnil how o substcnce is distributed within
the body cnd how it enters metcbolic recctions, advantcge can be tcken of this
knowtedge to modify its behavior to secure torget placement, or converscly, its
removel and excretion from the body.

ae Neutron Capture Theropy Bffectiveness cnd Tissue Effects of
Thermal Neutron Exposures (6120, 6310)

(Sec also Rodiation Bffects ond Mcthodology)

Cellulor exomination of tissues cxposed for o known time to themmtl neutrons
ot o known intervaol in relation to boron-10 cdministration is copuble of yielding
information of valuc when boron concentrotion and neutron concentratioh ore high.
This in turn permits some testing of hypotheses of movement of boron-1Q under
therapeutic conditions, Bxomination of tissues for necrosis, fibrous ond giont
cell formation that con be related to known intensity exposures will give
information regerding rates of boron accumulution in structures under study.
This doto will be obtained during the coming yeur when the specimens are recdy
for exomination,

S, We izppincott;—ii B, PForr, W. Kohle, W, Hoymaker, P, I, Yckovlev

be Humon Mcngenese Metobolism (6120, 6320)

Metabolis studies with radiomongonese treocers in humons have progressed to
the first study of long-lived rcdioisotope (Mn34) metabolism in patients, Data
currently being gathered cnd evaluated indicete theot employment of this isotope
will be profitoble and may allow correlation of humon studies with onimal experi-~
ments previously reported,

D, C. Borg ond G, C, Cotziaus

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

CF~1 mice at various stcoges of pregnancy have been injected with tritium-
lebeled thymidine, cnd the embryos have 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 Mctobolism : (6120, 6320)

Copper metobolism has been studied in mice by use of Cub4, These studies
include the distribution of inorganic copper, its conversion to ceruloplosmin,
cnd its elimination both at trocer levels ond at much higher levels up to those
cousing ocute toxicity, The results show o striking resemblance to the abnomol-
ities of copper mctobolism seen in Wilson's disease and strongly suggest thet the
primory defect in Wilson's disease lics in the mechanism of copper excretion,

D, Gitlin

e. Thymidine Metobolism (6120)

Thymidine uptcke ond distribution in the mouse following intravenous odminis-
; tration have been studied, Thymidine leaves the blood streom rapidly (within

e few minutes) and then cppears within cells in u phosphoryloted form, 1t seems
to be ubsorbcd by ull cells of thé bedy, but somewhat higher thon avercge volues
: uwre found in the liver ond kidney. Immediately following its centry into cells,

. catabolism to water begins, resulting in about 5QF pidine

within the first hour, The cctivity remaining ofpe i

DNA. Chemicol procedures for better quitalfEStt¥¥da f
developed,

COLLECTION

e Lo Hughes
80X No.

FOLDER
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Selccted Kinctics
Project Title: Tracer Theory

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

‘ The general principles governing the movement of substances ncross cell mem-

{ brones cnd throughout body comportments con be expressed mothematicolly. Thus,

‘on the one hand, dota may be tested to develop theory, and on the other, to

! determine whether behavior is in accordonce with theory,

: ce Neutron Copture Theropy Procedure in Control of Transpluntable
Mouse Tumors (6120)

(Sec clso Rodiation Bffects, Methodology, Instrumentation
Development)

L tumor induced hy us through theuse of methyl cholanthrene in the brain of
the mouse is tronsplontuble ond is highly invasive. Por seven years it hos been
used as a test tumor in the study of moneuvers for neutron capture theropy and
the evnluation of certein concepts on this therapeutic procedure,

The movement of the boron into the several body compartments of interest cean
be epproximeted by chemicel analysis ond by neutron exposure following boron
edministration, Comporison of time interval effects gives informaetion relative
to the movement of boron from blood to tissue end backe

During the past year, what were thought initially to be ovservations in con-
centration changes have been verified as bona fide reflections of o movement,
These huve significence in the choice of on optimal time for exposure. Purther
dato are being obtained to meet reliability tests for mothematicol enalysis,

L. B, Farr, J. S, Robertson

be Water ond Blectrolyte Exchonpe: Holide Metcbolism (6120)

During the quarter, onolysis of data from experiments clready completed was
the principal activity in this field, Design of further experiments w111 be
postponed until this phase hcs been completed,

Je S. Robertson

¢, Trccer Theory (6120)
An cnalogue computer is being constructed for the Medical Department by the
Instrumentation Division, The existing cnalogue computer is being used by the

J. S, Robertson

de. Active Trunsfer of Mectabolites Through Cell Mcmbrones (6120)

(See clso Methodology)

Interest continues to center on the steric specificity of the monosaccharide
corrier system in the human red cecll membraone, Although the widely differing
corrier affinites of the various sugars do not scem to follow o consistent
pattern in relation to molecular configuration, a distinct correlaticn has been
c¢stoblished between these affinitics tnd the pyrunose conformctional stohilities
of oll cvailoble wldohexoses cnd aldopentoses, This correlation is such as to
imply that the C1 form may be essential in the substrote If it is to moake use of
the corrier, The extent of the generclity of the conformationnl correletion

is being investigated with some of the rarer sugars obtaxned from private
sources,

P, G, LePFevre

BOX No.

FOLOER
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Thysiology Division (D, C, Borg) in the cnalysic of dato on mongariese metabolism,
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PROPOSLL AND AUTHORIZATION
POR RESEALRCH OR DEVELOFMENT

NYO-149
1. Project Title: 2. Date:
Instrumentation Development Mey, 1958
3. Budget hctivity|4. Budget Item | 5. Contractor's | 6, Method and Time of Reporting
No: 6120, 6310, No: No: Progress: Quarterly & Speciul
6320 Reports
7. Controctor: Associated Universities, Inc, |8, Working Location: | 9. Contract No:
Brookhaven Nationol Laborantory Upton, New York AT-30-2~GEN-16
10, Persons in Cherge: prs, Parr, 11, Sterting Date:
Robertson, Stickley, Bond, Cotzics Continuing

12, Boackground:

The completion of mony substantive investigations as well as the applicntions

lof the rcsearches to diognosis cnd thercpy depend in many instonces upon the

dcvelopment of instrumentation not heretofore cvoilcble. Continued improvement
cnd development of Existing devices cnd machines is necessoary thet the exciting
results of cny given investigetion mcy be fully exploited. The totnl xesources
of the Loboratory as well os those avuilable to resecrch colleborators and sub-
contractors cre drawn upon when necesscry to enable cdvancement 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, tnd c more
detoiled distribution within the group:

% Distribution of Depcrtment Activity
by Arecs of 2ffort und by AEC Activities

% BNL
~% to ABC Activity~- Dept.
6120 6310 6320 Totol

A. Rcdiotion Bffects 25 10 7 42
B. Selective Kinetics 22 9 7 38
C, Instrumentation Development 3 1 1 5
D, Methodology _9 _4 _2 13

Total 59 24 17 100

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

% BNL
~% to ABC Activity-- Dept.

6120 €310 6320 Total

C. Instrumentation Development 3.0 1,0 1.0 5.0
40.0% Reoctor 1,5 0.5
10,0 :hccelerator 0.5 -
50,0 Ancillor 1.0 0e5 1.0
m y REPOSITORY ﬂ.’

i3, 14, 15, Stctus cs of Lpril 1958 cnd future progdomsy.

a. Neutron Ccpture Theropy of Glioblastomc FOLDER (6310)

(Sce clso Rcdiation Bffects, Methodology, tnd Selective Kinetics)

The opplicction of meutron ceopture theropy to individucl patients requires
cxtensive instrumentation development in all its phases, During the pust yeur
cttention hos centered upon design, construction, ond development of a remotely
controlled infusion pump which provides two solutions either to be used ot will

(See continuation shecet)
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Troject Titles Instrumentution Development  (Continued)

13, 14, 15, Status as of April 1958 cnd future progromss (continued)

by proper monipulction remotely cnd also provides for control of rcte of infusion
from 0,25 mil, per minute to 50 ml, per minute, This pump would oppear to have
meny uses other then in this specific progrom,

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

L. Bs Porr, Jeo S, Robertson, B, B, Stickley, O, D, Basterday

b, Neutron Capture Theropy Procedure in Control of Transplantoble
Mouse Tumors (6120)

(Sce also under Rediation Bffects, Selective Kxnetzcs,
Methodology)

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

L. B. Farr, B, B, Stickley

¢« Recctor Neutron Beom Bvoluation (6120, 6310)

(1) Tissue-equivalent ionizeation chombex

A new sexies of neutron comporison mecsurements wos mode for standordization
purposes by using the tissue-equivclent ionization chamber in the medical facility
and in the biology fucility at the recctor, This instrument wos clso used in
the middle energy neutron expcriments on mice ot the smcll cyclotron. Stoandard- |
ization under x~roy wes tlso included in the series, :

The probe ionization chomber, guard-ripg.type, has been modified for applico~
tion in the present reactor medical fccility, X-roy testing ond calibrotion have
becn corried out for both the grorhite and tissue-equivalent electrode oarrange-

ments in the preparntion for use of the chember as o cross-colibration instrument

between the present rcoctor fac;lxt:es ond those in the new mediccl research
reactor,

B, B, Stickley

(2) 1Ionization chcmber for goses (6320)

The triple ionizotion chamber designed by Rossi has been reassembled, The
new gos~hondling apperatus enables the ionization chember to be evacuated ond
filled with the significant gaseoos clements occurring in tissue in the correct
proportions. The system provides for asdequute pressure meusurement, gos storcge,
cnd mixinge At the prescnt stcge of development, o voriety of the accessory
instruments cun be used to measurc the ionization current output, depending
ca the rodiotion level of the field in which measurenents cre being mcde, This
instrument is designed to provide differentiol measurements of the severcl
components present in the mixed rediction puttern churccteristic of reuctor
exposures, It is provided with o rcmote monipuluting device for scanning within
liquid phontoms under exposure conditions,

Newly ocquired electrometers were tested with the lonization chcmbc: and
gommo. sources, Threc electrometers hcve given ;v/-cnce

relioble mecsurements when used with the ionizat'
of the tissue-cquivalent ionization chembEP WY

AIIH “I

cpporatus will be reody for usc in thermal neutro
OLLECTION

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

FOLOER
(See continuation sheet)

OFFICIAL USB ONLY Poge 6000-21



4002115

P:OJect Title: Instrumentation Development (Continued)

13, 14, 15, Stctus as of +pril 1958 ond future programs: (continued) i
(3) Gold wire activation technique (6310)

In immedictely practical study of neutron flux patterns for the bruin tumor
neutron cecpture experiment has been begun by using the gold wire cctivetion
technique in & phontom constructed within a humen skull, Simulation of skin und
brein tissues is being developed in order to provide the most uccurate picture
rossible of the neutron flux density at interncl positions of greatest interest,
in terus of both desired treatment regzions cnd regions where protection is of
criticul importance,

B, B. Stickley

d. Mcdicol Reseorch Renctor (6120, 6310, 6320)

Since the reactor itsclf is well on the woy toward ccempletion, desifn cffort
is directed toword detailing plens for nccessory opparatus which wos presented
in conceptucl form only in thc ecrly phases of the plinning profrems

B, B, Stickley D

e, Rodiation Dosimetry (6120)

(1) Isotope Coupurctor

A precision isotope compcrctor wos completed for genercl use with routine
moteriels., In thls instrument un cir ionirzation cheuber is used with en
electrometer circuit for the rate-of-drift measurement procedure, & second
instrunent was completed for evaluation of flat beto~ray applicator sources in
which use is made of on extrcpolation chamber of Pailla's design previously
built by the Instrumentation Division,

B. B, Stickley

(2) In Vivo Rodiooctivity Scenner (6120)

Bfforts are being continued to modify oand cdapt o commerciel in vivo
radicisotope sconning unit to provide the precision cnd dependability necessory
' ot BNL, Purther dlectronic and mechanical improvements cre required before
satisfactory performunce cocn be achieved,

B, B, Stickley

(3) Beta Applicator Celibration (6120)

A report hos been completed on this measurement, Of most interxcst is o
description of o 125-mC 5r90..¥90 beta oppliccator, calibrated with an extropola-
tion ionizntion chomber cnd by the use of nuclear film, Surfoce and depth doses
determined by the two methods were in good cgreement., By use of ¢ polystyrenc
phentom, the surfoce dose was found to be 26,2 esu/cc-sec or 1430 rod/min with

en estimated accuracy of * 3%, The hoalf-vclue thickness was determined to be
0,13 cm.

R, I, Weller
(4) Rcdiction Detection cnd Analysis (6120)

Pulsc height cnclyzer techniques are being explored for use in wctivation
anclysis ond simultcncous multiple isotope trccer studies. Bxisting cquipment

hos been studied for this work, os-tn vid in preg
7
mm_m:
BOX No.

suitcble circuitry.
(See continuation shcet)
EDIDER

REPQOSITOAY] e

Jo S. Kobertson, B. B, Stickley ’1
coutection

el
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iroject Titles Instrumentction Developrent (Continued)

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

fi Chemiccl Dosimetry (6120)

This work was initiated cs ¢ contributing phase in the energetic heovy
particle {neutron copture) radiction studies, as well as for its usefulness in
gammc~rey ond other opplications, Development is concomitont with thosc bio-
+ logicol projects with which it is directly cssocinted.

| v. P. Bond, B, B, Stickley

!
}
g« RBE of Low Bnergy Monoenergic Neutrons (6120)

Datn on the RBR of feost neutrons in the reglon of 100 to 1,000 kev are much
needed, TFreliminary work hans indicated the fecsibility of performing such
studies with the 18-in, cyclotron ut BNL, This work is c joint project with
Columbic. University.

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

h. Cobclt-60 Source (6120)

The 800,000 r/hr Co®Q source previously used in the Microbiology Division
is being reglnced by u new source, Whereas the old source consisted of multiple
siugs of CoPO, the new one is ¢ single tubc of Co60 cicd in stcinless steel,
Although the new source wcs designed to be interchungeoble with the old one, it
proved inmpossible to extricate the old one from its leod shield; thexefore, a new
shield is being constructed,.

Je S. Robertson

i, Basic Fhysiology of Mcnponese (6120)

Development of neutron activotion methods for the determination of mangonese
in biological materials in which its concentration is very low has been postponed
becouse of the temporary unavailebility of certain necessory equirpment, Pre-

liminaory evoluntion of new cnalyticol opperotus is onticipated for the coming
aucrter, however,

Pilot studies have been complected on the opplication of electron mognetic
resoncnce techniques to the measurement of tissue mongonese and the determination
of its vrlence stcte in situ, At present the sensitivity of this method oppeurs
insufficicnt for oprlication to most biologicel somples; however, certain
clterations in the mcgnetic spectrometer ond proposed chgnges in the scm

80X No.
je Development of the Use of Europium-155 in Portoble Diognostic
X-roy Devices FOLDER (£120)

A series of rcdiographs hos been made, the source being obout § mC of Bul33
prepored by activating 100 mg, of Sml34 in tho BNL research renctor. 4 second
source, octivated at the MIR, wcs broken during tronsfer for shipment, The 4-mC
source wes used by placing it in o shutter designed for use with similar Tnl70
sources which wus kindly lent to BNL by the Army Medicol Bquipment Development
Leboretory, Port Totten, New York, Beccuse of the low octivity of the source
relotive to that required in cn operutional device, the exposure times have
necessurily been very long (hours to days), ond it has not been fecsible to usc
humon beings as subjects, Radiogrophs of metcllic objects, isolcoted bones, and
¢ leg of lomb, however, indiccte thct o satisfcctory degree of contrest und good
resolution ccn be obtaine with Bul55, As hos been the ccse with Tml70 sources,
the quclity of the rodiogrephs is inferior to that obtuincble with a good x-roy
mochine, but is satisfcctory for projected field uses,

(See continuation sheet)

\
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Project Title: Instrumenation Deveiopment (Continued)

13, 14, 15, Status os of April 1958 and future programs: {(continued)

Investigation of  the separation of Bul55 from Sm has continued, The usc of

cution exchonge columns appecrs to be unsctisfoactory, but other column metuaods
arc being tried,

"Je S. Robertson

ko Isotopes Used in Tracer Studies (6120,6310,6320)

The use of severnl isotopes is being developed by members of the stoff
requiring instrumentotion for the specinl problems cs they crise, wnd by pro-
viding consultation service,

Projects in hemutology hcve been begun on the cpplication of Co%8 as well cs
Co60, along with Pe59 cnd Cr51-1abeled compounds, seporately and in combinotion,
The isotopes Mnsz, Mn54, tnd Mn3% continue to be used in research studies of
diognostic and theropcutic interest. Attempts ure still being mode to develop
the Co%7? isotope, because of its great potential volue in a wide veriety of
rescarch ficlds; renctor production from enriched ca46 cnd eyclotron cctivation
from Ca48 arc possible cpproaches., Mg28 hod been used for many studies, but
the specific wctivity available, either from reactor or cyclotron production
methods, preciudes velid results in vivo, since the cerrier burden of mognesium
is still so great thct interfering pharmacologic effects ore produced,

B, B, Stickley ond J. S. Robertson

BOX No.

FOLOER
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

NYO-149
1. Project Titles 2, Date: :
Methodology Moy, 1958 i
3. Budget Activity[4. Budget Item |5, Contractor's|6, Method end Time of Reporting ?
No: 6120, 6310, No: No:z Progress: Quarterly & Special
6320 Reports —
7 Contractor. Associnted Universities, Inc. |8, Working Location: 9. Controact No:
Brookhaven National Laboratory Upton, New York AT«30=2-GBN=16
Ib. Persons in Cherge: Drs, Parr, Bond, 11, Starting Date:
Cronkite, Cotzias, Hughes, Robertson,
Von Slyke, Lippincott Continuing

12, Background:

The development of methods of cnanlysis or synthesis of observations of experi-
mental design or of procedure modificetions are included under the cotegory of
methodology. Bxplorntion of o new cpproach is required before it con usefully be
incorporated into c well tried uscge,

As noted in the summary, the Depcrtment's endecvors ore divided into severol
groups. The following tcbles reflect the distribution of the Department's efforts
within these groups, the contribution to the severcl ABC Activities, and o more
detoiled distribution within the groupt

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

% BNL
~% to AEC Activitye- Dept.
6120 6310 6320 Total

‘A, Rodiction Bffects 25 10

B. Sclective Kinetics 22 9

C. Instrumentation Development 3 1

D. Methodology _9 MPOS:TOR

‘ Total 59 24 1
' COLLECTION

% Distribution of Method8%%gy. by
Specific Fields of Bffort cnd 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 as of April 1958 and future programsg

te Neutron Ccpture Theropy of Glioblastoma (6310) (See olso under Rediation
Bffects, Selective Kinctics ond Instrumentction Development,)

The nlmost universal occurrence of o severe skin lesion in the petients com-
prising trectment Series 2 highlighted the necessity for o change in procedure to
overcome this problem, The clternctive chosen wus intro-ortericl administrction of
the boron solution., It wus to be injected into the internal carotid artery on the
some side as the tumor, It weas necesscry to estcblish o procedure with minimum
traume end maximum certointy of plocement, Plocement of the infusion was determined
by the injection of fluorescein into the vessel followed by faccial excmination with
on ultra violet lomp, ilhen 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 cn operctive approoch to expose the
urtery, insertion of o plastic ccnnula, fixation by suture, test with fluorescein,

simple pull out removal ond hemorrhoge control by pressure, The remotely controlled
linfusion pump was used,

, H. J. Bognoll, A. J. Bertinchomps, R, W, Christie -

H (See continuption shecet)
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Froject Title: Methodology (continued)

13, 14, 15. Status as of April 1958 and future prograns: (continued)

b. MNeutron Canture Therspy Procedure in Control of Transplcontable Mouse Tumors

(6120) (Sce nlso under Raodiation Bffects, Selective Kinetics, Instrumcnta-
tion Develoincent)

Stendardization of procedure of transplantztion of the invasive tumor used
experinmentally is mendatory for stotistical analysis, The procedure as now used
consistently yields takes in 92-95 per cent of nll hosts, Deviation from this
narvest can be cttributed to effects of alterations in procedure or treatment,
Injection procedures for the mouse have also been standardized as well as exposure
nrocedures, The annlytical method for tissue boron determination has likewise been
further nodificd until nou it sppears to have rcached a satisfactory stetus for tae
procedure uscd and tac xesults necessary, As a result it is now possible to under~
take evaluntion Studies with confidence. Scverrl years experience were required to
reach this point, Other aspects of tic study will be standardized in like manncr,

L. B. Parr, T. Konikowski
c. Necutron Capture Thercpy Effcctiveness and Tissue Effects of Thermal Neutzon

vaosurc§'16120, 6310) (Sce slso under Radiation Bffccts and Sclective
Kinetics)

To permit study of effects in breins of thernal ncutron exposure the specinens
to be studied nust be unchenzed if jossible from their original state. The fluid
nature of brain tissuc interposes broblems of handling and elininetes certain types
of study such as location of compounds of boron, Only a whole brzin technique
pernits studies enconessing spatinl relztionships. This is & very unusual but
sotenticlly rewarding 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. Further
continuing refincements in procedure will be sought,

S. ¥, Lippincott, 1, B, Farr, i/, Xahle, (P, I. ¥Yckovlev, 4. deB, tlebster)

d. Orgzno-boron Toxicity in Mice (6310)

The deternination of solubilitics for a nunber of organometallic compounds,

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

investigotion in nice,
0. D, Zasterday

c. Boron toxicity in Mice (6310) '

Studics erc being continued in which the toxicity of varlous complexing agents
of the carbohydrate group is under investigation, Approximatcly one iialf of the
spents chosen for examination hwmve been screencd, The data are being subjected
to wrobit anclyses and relative potency evaluztion,

0, D, Basterday

f. Clinical Studies of Labcled Protein Fractions (6310)

Clinical studies of labeled protein fractions are belng carried out on nomal
indivicuzls, patients with miscellconeous discases, and paticents with various types
of corcinvna, &s a possible dingnostic aid in dctecting early cancer.

S. ¥, Lipnincott, I, L, Hughes, W. Wolins, and C, T. O, Pong

ge Tissue Culture (6120)

Stucies on the dynsnmics of cell proliferati
1lzbcled tayuicdine, have been initicted., To aug
of icmatologictl cells has been initictgdags gt
o valuable rescarch tool but is of =z2id in clini
as well.

V., ?, Bond and B, P, Cronkite 8OX Na.

FOLDER
(See Continuation Shcet)
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Iroject Title: Methodology (Continucd)

12, 14, 1S, Stetus as of April 1958 end future programst (Continued) !

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

Cytidine and deoxycytidine have been labeled with tritium by the sanc procedure
wiricr hns proved successful for thymidine, and materials have been obtained with
shecific activities of several hwndred mC/mM, Studies on the utility of these
nceterinds for labeling nucleic ncids are under way in the Brookhoven National
Loboratory Medical Depestrient and Biology Departnent and at Columbia University,

V., L. Zughes and J, H, Toylor

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

Arzinine hzs been labeled in the aipha position via rocenization of its acetyl
derivetive 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, cnd
considerably hicher activity should be ensily attainable if nccessery, The present
naterial appears quite satisfactory for zutorcdiographic study of protein formation
in living tissues,

D. Shenin ond W, L. llughes

j. Bffcct of Incorporated Tritiun-Lzbeled Thynidine Upon Grouth of Culturcd
Hupzn Tissue Cells (6120)

Stucics on the effects of tritium incorporction into the nucleus of human
tissuc cells (HeLa) have becn continucd. Results show that inhibition of growth
by tritdum oxide can be duplicated by triticted thynidine in concentrations in
tiic nedium of the order of 1/1000th of T,0, The possibility that growth inhibie
tion is due to toxic contzoinant (or con%aninants) or to nonradioactive thynidine
has been eliminated. Attempts sre under wey to detect the effects of the incorp-
orated radiosctivity upon incividucl cells by cutoradiograpliic methods,

Rs Be Peointer and R, M, Drew

k. 2adiction Zffects on Antibodies (6120)

work is being cxtended on study of tire effects of continuous (chronic) exposure
to Co corne rodintion on entibody production and susceptibdlity to cnaphylactic
silock in nice, Preliuninary findings indicate that continuous exposures at dose
rates of 1 ond 4 rep per lLr, depress tiae secondery tetanus antitoxin response.
Continuous exposurc to gomnn raciction greotly cenhanced tiic susceptibility of
ectively ond passively scnsitized nice to cnaphylactic shock, Acute cnd fractional
rcute doscs of grome radiation are being compored to accunuleoted doses of clhironic
rodiction with respect to ticir depressant action on antibedy production, The time
of sccondary cntigenic stinulus in relation to the sbove racdiction concitions is
also being considered,

R. D. Stoncr

1. HNomogrenm for tie Calculation of Totzl Beta nnd Ganma Dosc Rete (6120)

A nonogren hrg been develosed by meens of tizich zlnost instontencous coclculg~
tizns con be nnde of the dose rate for zll the blologic
provided that an estimate is availeble of the weizht o
orgen for ulich this volue is sought, REPOSITORY

A, J. Bertinchonps

n, Hemorrhere Control-—~iodiction Bf fects WX WL rerets T6320)

Jdrh levels of o paysiolozically active sJﬁ%?Egcc, scrotonin, ore found in blood)
platclets ond parts of tuc pastrointestincl tract. Serotonin levels of tissucs and
aletelets will be nmecsured colorinctrically fren tissues of normal and irrodicted
aninals ond plotelet preparations to assess furtiier the role c¢f tiis substance in
radintion dnjury ond the effectiveness of platelet preparations in controlling
rediction hemorchrge,

Urinec levels of S-hydroxyincoleacetic acid, the excreted netcobolite of scrotonin|
will be measured in normnls, lcukenics, and other blood dyscrosics.

{(Scc Confinurtion Sheet)
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Project Title: Methodology (Continucd)

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

me. Hemorrhoge Control--Rodintion Bffects on Platelets (6320) (comtinued)

In nddition, the comparctive effectiveness of fresh ond lyophilized platelets
in the control of rodiation bleeding will be evaluated.

V. P. Bond, R, A, Conord, B. P, Cronkite, J. R, Rubini und D. K, Sorensen

n. Determinction of Vasculor Volume in Normol and Neoplastic Tissue by Use
of Suitoble Rodiooctive 1sotopes os Labels of Vascular Components (6120)

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

H, J, Bagnall

o0, Frocedures for Study of Metobolism of cl4_1sbeled Amino Acids
by Trichinella Spiralis Larvae (6120)

Preliminary in vitro experiments have been conducted to determine optimum
procedures for studyxng protein 1ipid and carbohydrate turnover by Trichinella
spiralis lervee, Bncysted muscle lervoe were labeled by intro~ebdominal injec-
tion of infected mice with glycine-2—cl4 and tryptophan-2-01 It was previously
shown thet Trichinella muscle loarvae incorporated cl4 yhen the host was fed a diet
containing these Cl3-labeled cmino ocids, In vitro tumover studies were done on
the lorvae isolated from the infected host. The Cl4-lobeled larvae were incubated
in o Krebs-Ringer-mouse serum medium, the lorval somples wexe obtained periodicully
to detemine turnover rates, Isolated Trichinella lorvoe nlso incorporote Cl4
when cultured in vitro in the presence of Cld-1obeled omino ocids. This procedure
is also being used to label isoloted muscle larvae and follow subsequent turnover
of protein lipids ond carbohydrate, Secveral froctionation procedures are being
studied for separating the various components of lorval moterial,

L. V., Honkes and R. D, Stoner

p. Development of Anolytical Methods for Glyco-proteins and Observations
on Their Occurrence (6120)

Mucoproteins are cn important yet neglected biochemical constituent of many
mommalion tissues, Methods are locking for analysis of these compounds and their
behavior in health «nd disease has been only very sketchily outlined, The present
study is in part an endecvor to choracterize these compounds in a biochemical
mixture thct thelr identification may be focilitated.

The structure of orosomucoid, the alpha-l acid glycoprotein of humon plasma
hcs been further investigcted with the periodic ccid reoction and on enzyme ob-
tained from clostridium perfringens which splits off sialic ocid. The data cnoble
one to restrict the number of possible carbohydrate structures ond point to speci-
fic linkeges, A bovine alpha glycoprotein has been investigated with an exchange
resin and with the Tiselius apparatus, It cppears that the bovine glycop:otein
contaoins gulcctosamine cnd glucosomine while the humen nlpho-1 glycoprotein con
toins only glucosomine, Further studies are planped wit) 13
on the protein,

Al W,
e
B. A, Fopenoe cnd M, Newnan COLLECTION m"!m Hﬂ

qe The Specificity of Collagen (6120) BOX No

Continuing studies on the mechanism of formation_o
acid which cen be used to cheracterize collegen, have been pointed to elucidation
of the mechenism by which lysine is hydroxyleted in the fcrmation of collegen,
It has now been shown that in rots the hydroxylysine is formed by the addition of
an oxygen atom to lysine in the body and thot there is no other quantitatively
significent source of hydroxylysine in collegen, Even dietary hydroxylysine it-
self is not incorporoted into the collogen, Lysine lobclled with €14 wus used,
Dnta suggest thot present collagen noy be two or more protein species, This prob-
len will be further studied with labelled structures to determine this point more
specificelly,

Dl

D. D, Van Siyke, P, M, Sinex
(Sec continuation sheet) h
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Project Title: Methodology (Continued)

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

r, Frotein Determination by Light Scattering Methods (6120}

The use 6f 1light scattering to characterize a protein is a method giving
promise of high sensitivity to small changes, It may prove to be of greet use-
fulness in observing rediation effects, Certain parts of the procedure need
development and verious native proteins must be satisfactorily characterized
before the significance of differences can be determined, During the past period
two urinary mucoproteins were studied end hemocyenin from squid, The usefulness
of the procedure became evident in comparison studies with the ultracentrifuge,
Purther development of the method is plenned.

M. Maxfield

s, Mechanism of Transfer ecross Body Membranes (6120)

The mechenism by which substences are tronsferred ncross membrones is of the
greatest importance in any study of kinetics wnd specificity. Various
membrones must be used os test substances and different approoches tested for
productive results, The tronsfer of sugors from the vescular bed to the brain
involves o special mechunism not yct known, Specific mechanisms are being tested
by using sugars of various configurctions, Once satisfactory hypotheses are

_developed, it becomes of moment to study the actual mommalinn system. For this

an isolated brain-~lung preparation seems desircble, An effective perfusion pump
hod to be oadopted end in particuloar a procedure is needed for separation of
perfusate from mechanism to obviate clot formation and redicactive contamination
of the pump, PFurther development will include incrensed speed of preparction,
synchronization of perfusion with tissue demonds, development of suitcble per-
fusate, odoptation of electroencephalogrophic recording selection of onesthetic
ocid and sundry mechecnical improvements,

P, G, LePevre and G, F, McGinniss

t. Induction of a State of Receptivity to Foreign Protein (6120)

The problem of tissue tronsplantation depends upon development of o meuns
whereby reuction to protein of tissue not hemologous can be suppressed or
mininmized to 1imits computible with normal function of host ond foreign tissues,
Mice were studied to determine the effect of neconatal exposure to a foreign
protein on behavior at « leter ages Crystelline bovine serum nlbumin was used,
At six months of oge these treoted mice when presumably sensitized to the protein
by routine injection and then challenged showed 13 per cent fatalities as come
pcred with 75 per cent for the controls. Further investigation is plcnned in
order to charocterize better this modified immunologicol response ond to
determine whether or not this phenomenon is identical with that described for
ccquired tolerance to tissue transplantation,

G. Terres

REPOSITORY
-
COLLECTION {) V7978 /7' [

BOX No.

FOLDER

\‘
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PROFOSAL AND AUTHORIZATION
FOR RBSEALRCH OR DEVELOPMENT

NYO-149
1, Project Title: 2, Date: |
Special Projects May, 1958 l
I
3, Budget Activity |4, Budget Item |5, Contractor’'s| 6, Method and Time of Reporting
No: 6120 Nos Nos Progresss Quarterly & Special
. Reports
7. Contractor: Associated Universities, Inc, | 8, Working Location: | 9, Contract No:
Brookhaven National Laboratory Upton, New York AT=30~2-GAN-16
10, Persons in Charges 11, Starting Duates '
Drs. L. B, Parr, R. A. Conard, V, P. Bond, tinuin
E.P. Cronkite, S.W. Lippincott, R.A. Love. Continuing.

12, Background:

Enterprises 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 Future Progran,

a, Studies on the Marshallese People Bxposed to Pallout 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.
Preparations 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 gamna
analyzer will be set up aboard a Navy IST for the purpose of carrying out gamma
spectrographic analyses on the exposed and unexposed pecple on Rongelap, 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 Wational Lnbotato:y
and agencies of the Department of Defense in this survey. Costs are included in
Radiation Effects, General, See table, Determination of Radiation Bffects,

R. A. Conard, B. Cannon, Col, A, Lowrey, J. B. Rall, Lt, Col, S, Bach, L, Mcyer
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 gamma and neutron measurcments are
now being confirmed and extended. This work was a joint projf
Madical Research Institute, No activity 1s budgeted for fi.

REPOSITORY |
V. 2. Bond, B. P. Cronkite, B. B, Stickley.

COLLECTION

c. EBEducational Conferences BOX No.

A stated educational cffort of thc DepartmentFRPEh
one special conference cach year in conjunction with the Division of Biology and
Medicine of the Atomic Bnergy Commission. These conferences will in gencral be for
educators to cxaminc with active investipators specific responsibilities in the
field of atomic medicine. The exact format of the conferencc will be altered in
each case to meet 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

t
i
!
i

!The conference was adjudged most successful, Its title was the Responsibility of
ithe Hospital Practice in the Pield of Nuclear Bnergy.

nedical schools of the United States and Canada. Over 85% of the inviteces attended.

(See continuation shect)
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Project Title: Special Projects (Continued)

13, 14, 15, Status as of April 1958 and Puture Program,

c. Bducational Conferences (Continued)

It has been assumed that ABC will finance separately any future conferences.
Therefore, no cost estim 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 ultimate size of the 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 Piscal 1956 was
9,711, and during Fiscal 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.

B9 Mat..ley

COLLECTION £

B80OX No.

FOLDER
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PROFOSAL AND AUTHORIZATION
FOR RESBARCH OR DEVELOFMENT

NYO-149

1, Project Title: 2, Date:
Civil Bffects Test Progrom ‘ May, 1958
(Nevada Studies)

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

. Reports
7+ Contractor: Associated Universities, Inc, | 8. Working Location: | 9, Contzract No:
Brookhaven National Leboratory Upton, New York AT~30-2-GEN-16

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

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 Medical Department, Thedir work is reported as part
of the Medical Department program (see Special Projects, page no. 6000-30 Y.

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.

REPOSITOR I M[
COLLECTION q } M uDu . 19321

£0X No.

FOLDER
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