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1. Project Title: 717668 2. Date:
Medical Research APRRIL, 1956

3. Budget Activity | 4. Budget Item | 5. Contractor's | 6, Mothod and Time of Reporting
No: 6120 - 6220 = Nos: Progress: Quarterly & Special

No:
6310 - 6320 Surmery Reports

7. Contractor: Associated Universities, Inc. | 8. Working Locations | 9. Contract No:
Brookhaven National laboratory Upton, New York AT=30-2-GEN-16

10. Persons in Charge: 11. Starting Date:
L. E, Farr Continuing

SUMMARY

The integrated program of basic science and applied sclence of the Medical De-
partment is given below in outline schema., This is & considered long range plan of
effort, In any given year the emphasis will be in those portions of the program for
which unusual capability exists in the staff at that time or for which mosi prom-
ising leods have bcen doveloped. Minor testing and cxploratory studies not specifi-
cally mentioned are planned for all years to validate thooretiocel hypotheses or ex~
ploit instrumentation developments. Significant acoomplishments will be shoun in
listed publications, Total manpower requiremsnts will be those budgeted and plonned
for in the orderly expansion of the Medieal Department to lts final size now ex-
pected to be reached about fiscel 1959.

Goneral Progrem

The application of short-lived radioactive isotopes to diagnosis, therapy end tho
study of biological effects of radiation of cellular and microsonel dimensionse

I. (6120) Basic Science - The biological effects of radiation of cellular and micro-l
somal dimensions. .

Ao églzo - 1; The production of radiation of dcsired character (Pago
00 - 5).

1. Negt.ro cap mge roaction to produce hoavy particle radiation, i.c.
135, BTO, 35,

2. Neutron capturo reaction to produce bota particle radiation.
3., Selection and production of other sultable radiocactlve isotopos.

B. (6120 - 2) Control of radiation distribution in mermalien organisms
{Page 6000 - 7).

1. Trensport rnechanismns, specific.

a. Chemical ~ protoln, fat, carbohydrate, mineral, hormone.

b. Enzynological.

cs Physical -~ colloid: size and charge.

d. Imnmunological.

9, Other as regional application with local physiological
contrel, 1,0, ascites.

2. Transport mochenisms, non-specific.,

REPOSITOR
aes Body compartment water.

b. Differential solubility - as ddpidwgy

3. Rodlological control, Dosimetry. goxne P
) ,;:
as Half-life, FOLDER e Y
bs Decoy scheme, C s
ce Energy of raodiation and oomponentse sy 4

{Ses continuation shcet)

I
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Project Title: Modicel Resecrch = Summary

17. Operating Costs Estimated Estimated Estimated
1956 1957 1958
Total Cost $1,535,000 $1,825,000 $2,210,000

18. Cost of Plant & Equipment D:Lrectly Required
‘ (Shown here for information only)

Estimated Estimated Estimated
1956 1957 1958
(A) Construction . — — . e
(B) Equipment 35,000 85,000 220,000
19. Direct Man Power Estimated Estimated Estimated
1956 1957 _ 1958
No. of Man Years ;
Scientists & Engineers 3045 405 . 51.5
Technicel 85.5 100.0 115.0
Administration & Service 15,0 17.0 20,0
Total o 131.0 (2.0) 1575 (240) 18645 (2.0)

(Figures in parentheses represent additional scientific man-years centributed
by unpaid guests) .

20, Comments

BOX No

FOLDER
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_Project Title: Medical Resoarch {(Continued)

Surmary: (continued)

Ce (6120 - 3) Effocts of radiation (Pago 6000 -13),.
l. Effects on viabllity.
2. Effects on specific chomical and conzyme systems.
3« Effocts compared with regional penotrating rediation.
II. Applied Science -~ Use in diagnosis and therapy.
A. (6310) Therapousis of cancor (Pago 6000 - 16).
1. Glioblostonn multiforme.
2+ Hopatoma and hepatic nmetastasos.
3. Other netastatic cancers,
B. (6320) Diagnostic implications (Pago 6000 ~ 18).
l. Cardiovascular syston.
2. Renal systcn.
3. Nourologicaol systens, REPOSITORY|

4. Muscular and skeletal systens. COLLECTION

5« Gastro-intestinal systens. BOX NQ. e

6. Intcgunment. FOLDER

7. Endocrine systen.

In 1952 the definitive plan for tho ultimate staffing of tho Medical Departrment]
was presented ond approved in principlc. Since that time additions to the staff
have been mode in fulfillment of that plon. In 1952 there woro only four scionte
ists on the Senior Staff. In 1955 by Junc 30 the Scnior Steff had increased to 10
renbers. In 1956 this had incroased further to 13. FPlamned additions during 1957
will raise the total Sonior Staff to 17 and in 1958 1t will reach the naxirmun
nunber of 24, In 1952 the total staff was 19 men, in 1956 it was 30 men, in 1957
it will be 36 men increasing to tho final number of 48 in 1958, The marked ine
crease in the Senior Staff has resulted in development of the scientific progran ot
a rapid rate. Unless additional facilities, equipment ond technical assistanco can
now be provided the momentun achiovod in tho rosearch progran cannot be mainteined.
The new building oxpected to become aveilable in 1958 will provide spece adequate
for the program but acquisition of instrumentation, dovices and tochnical assistance
cannot be delayed to that time without rosulting in s scrious loss of productivo
offorte The modicol progrom as o whole has now stabllized to a degree thot pernits
roalistic estimatos for capital equiprent, Items previously delayed in purchase are
now obviously and urgently required. Serious and careful consideration of each
iten and its usefulncss in the progran is required bofore requosts cre initiated.

One of the rost promising aspects of the Brookhavon progran in nedicine is the
participation in work gt the Laboratory by scientists from universities and toaching
hospitals. In 1952 eleven such medical scientists were in owr collaborative pro-
gran. In 1956 this figure hod tripled to 31 and further rapid oxpansion of this
progran is anticipated. The increasing requests for appointment to this madical
departnont both es rogular staff norbors and as rosoarch collaborators indicatos
strongly that our program is £illing a need of universities and teaching hospitals
both for fully qualified individunls and for opportunities for research experience
in the field of atomic medicine.

During the interim period from now wntll the new medical reactor is placed in
operation, intensive resesrches nre planmed both on a clinical end experimental
level using present reactor facilities. Since at least six months of intensive
testing of the new reactor will be required when it comes into operation in 1958,

__(see_continuation sheet)
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Project Title: Medical Research  (continued)

Summary:  (continued) 1

it is necessary that all presently planned work be pushed at maximum spesd that full
edvantage can be taken of the new device,

Likewise in 1958 during and immediately after the move of the Department from
present quarters to the new building there will be a loss of productive research
effort. It is our estimate that about January 1959 the ultimate stable program
should be taking final form insofar as numbers of participants are concerned. It
should be pointed out that no new program ventures are antioipated. A1l expansion
is the result of growth of programs begun at the time the Medical Department come
menced operations in 1949. ’

! Jak

REPOSITOR /G601

COLLECTION

a0X No _—_—__________——/
FOLDER _______/

@ (
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH CR DEVELOPMENT

NYO-149

1, Project Title: Rajiation Effocts on Biological

Systems - Medical Research

2+ Date:
APRIL, 1956

3. Budget Activity
No: 6120

4+ Budget Item
No: Summary No:

5. Contractor!s

6. Mathod and Time of Reporting
Progress; Quarterly & Special
Reports

7. Contractor: Associated Universities, Inc.
Brookhaven National Laboratory

8, Working Location:| 9. Contract No:
Upton, New York -| AT-30-2-GEN-16

10. Persons in Charge:
L. E. Farr

11. Starting Date:
Continuing

SUMMARY
Sub-Activity
No. Projoct Title Page No.
6120 - 1 Production of Radiation of Dosired Character 6000~ 5
6120 - 2 Control of Radiation Distribution in €000~ 7
Mammalian Qrganism
6120 - 3 Effects of Radiation 6000~ 13

REPQOSITORY ‘1 A "

BOX No.

FCLOER

4001131
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Project Title: Madical nesearch 6120

17. Operating Costs Estimated Estimated Estimated

1956___ 1957 1958
Total Cost $ 175,000 $1,070,000 (1) $1,305,000

(1) New distribution of Mpdical Research costs. It is believed that this
more realistically reflects the current effort.

18. Cost of Plant & Equipment Directly Required
(Shown here for information only)

Estimated Estimated Estimated
1956 1957 1958
(A) construction — e —
(B) Equipment (See Medical Research Summary Sheet)
19. Direct Man Power Estimated Estimated Eatimated
1956 _ 1957 1958
No. of Man Years
Scientlsts & Engineers 2.5 26.5 3440
Technical 14.0 5045 5845
Administration & Service 2.5 8.5 10.5
Total 19.0 (2.0) 85.5 (2.0) 103.0(2.0)

(Figures in parentheses represent additional sclentific man-years contributed
by unpeid guests)

20. Comments

BOX No

FOLDER
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

NYC-149
1. Project Title: produotion of Radiation of Desired 2. Date:
Character ARIL, 1956

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

No: @190 - 1 No: No: Progress: Quarterly & Special

Reports
7. Contractor: Associated Universities, Inc. | 8. Working Location: | 9. Contract No:
Brookhaven National Laboratory Upton, New York AT-30-2-GEN-16
10. Persons in Chearge: 11. Starting Date:
L. E. Parr Continuing

12. Purpose and Need:

1, Neutron captmée risctzgg to produce heavy particle radiation, i.e.
utilization of Li

Studies will be continuously ongaged in to determine the range of
particle distribution from soursc atom within mammalien tissue. Thase
atudies will include attenuation of thermal neutron flux with depth, utili-~
zation of epithermal noutrons to provide tissue thermalization and deter-
mination of rolative biological effoctiveness of particle radiation produced
in comparison with & stendard gamma ray exposure.

2 Neutron capture reaction to produce beta particle radiation.

Studies will be begun to detormine effectiveness of neutron capture pro-
cedure for localized bota irradiation when sultable target elements are used.
Selection will encompass tho production of beta particlos of varying ener-
gles to detormine accuracy of ranga prediction in memmelien tissue. Criti-
cality of cross section capture properties in reletion to biological

—specificity will be investigated. Relatlve blological affectiveness of
radiation produced will be compared with a standard gamma ray exposurc.

3. Seleoction and production in usable state of other sultable radicactive
isotopes.

Production of short livod radloactive lsotopes preforably with alpha or
beta emissions sultably purificd for biological use wL'Ll bo carriod oute
Effects of radiation in localizod sitos will by/ -
transport mechanisms aro usode Resulting rad
with situ heavy perticle and botaamgm
compared with standard gamma ray oxposure
effectivencss. COLLECTION {

Oty

13, Related Projects:

FOLDER
See general statoment of integrated Medical Department program.

14+ Accomplishments ~ FY 19553

Evidenco for relationship between sodium (chloride) intake and human os-
sential hypertension. Dehl, L. K. and Love, R. A., A,MA, Arch. Int. Med. 94,
525-531 (Octs 1954)«

Motabolic effects of marked sodium restriction in hypertensive patients:
changes in totel exchengeable sodium and potassium. Dahl, L, K., Stall, B. G.
and Cotzlas, G. C. J. Clin. Invest. 33, 1397-1406 (Oct. 1954).

Renal tubular failuro of shock and nephritis. Ven Slyke, D. D., John
Phillips Memoriel Lecture, Amer. Coll. Physiciens, Chicago, Apr. 7, 1954« Amn.
Int. Med. 41, 709-738 (Oct. 1954).

Accuracy of a radiopotassium dilution (Stewart principle) method for the

xiwasv;rament of cardiac output. Conn, H. L., J. Appl. Physiol. 7, 542-548 (Mar.
955) . ‘

(Seo continugtion sheoet)
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Projoct Titlo: Production of Radiation of Desired Charsotor _ (Continued)

14.

Accomplishmonts - FY 1955:  (continucd)

Mstabolic offects of marked sodium restriction in hyportonsivo pationts.
Skin eloctrolyto losses. Dehl, L. K., Stall, B, G. and Cotzlas, G. C., J. Clin.
Invest. 34, 462-47C (Mar. 1955).

15.

Expected Results - FY 1956:

See Quarterly Progress Report — BNL 367 (S-27).

Dynemics of Production and Dostrugtion of Formed Elements of thoe Blood Uhder
Normal and Abnormal Conditions. (E. P. Cronkite and V, P, Bond with G. J.
Jacobs, Naval Modleal Rescarch Institute, Bethesda, Mi.) (Page 41).

THE USE OF RADICACTIVELY IABEIED COMPOUNDS IN STUDY OF METABOLIC INTER-
%ELATIONSHIPS OF HOST AND PARASITIC HELMINTHS. R. D. Stoner and L. V. Hankes.
Page 43).

THE ACCIRACY OF A RADIOPOTASSIUM (STEWART PRINCIPLE) METHOD FOR THE MEASIRE-
MENT OF CARDIAC OUTPUT. H. L. Corn, Jr. (Page 49).

See Quarterly Progress Report - BNL 375 (S-28).

'In_Vitro" Incorporation of C-4-labeled Amino Acids by "Trichinella
Spiralis" larvae. (R. D. Stoner and L. V. Hankes) (Page 47-48).

CHARACTERIZATION OF A GLYCOPROTEIN IN THE URINE OF PATIENTS WITH FROTEIN-
RIA, E, A, Popenoce. (Page 51).

THE EFFECTS OF SICKLING ON ION TRANSP(RT. I. EFFECT (F SICKLING ON POTAS~
SIUM TRANSPCRT. D, C. Tostoson, E. Carlsen, and E, T, Dunham, (Page 55-56).

THE EFFECTS (F SICKLING ON ION TRANSP(RT, II. THE EFFECT OF SICKLING ON
SODIUM AND CESIUM TRANSP(RT. D. C. Tosteson. (Pago 56).

Seo Quarterly Progress Report — (In Press).

Calibration of the Slow Neutron Beam b§ Biologlical Means. (V. P. Bond, O. D./

Fastorday, E. E. Stickley, J. S. Robertson).

N Prb?gi.ic)il Research Reactor Mock-ups (H. 1. G Kanfsyls

* Reactor Physics Group, Nuclear Mgmeoringﬂ%o"ffarw—/

FOLOER
Isotopic Sources as X-ray Substitute. (J. S. Robertson).
THE EFFECTS OF TOTAL-BODY FAST NEUTRON IRRADIATION IN DOGS. V. P. Bond,
R. E. Carter¥*, J, S. Robertson, P, H, Seymour*, and H, H. Hechter#,
Preliminary Urenium Toxicity in Mice. (0. D. Easterday and V. P. Bond)

)Toxicological Investigation of Several Orgenomotallic Dyes. (0. D, Eastor-
day).

# U, 5. Naval Radiological Defense laboratory, San Francisco, Calif.

16. Anticipated Problems - FY 1957 and FY 1958:

Goneral activities in these fields will continue.

For discussion of ovorell trends, sce Summary Statement for Mvdical Resoarch
Program.
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

NYO-149

1. Project Title: gontrol of Radistion Distribution in | 2. Date:

Mommalian Organism APRIL, 1956

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

No: 6320 - 2 No: No: Progress: Quarterly & Special
Reports
7. Contractor: Associated Universities, Ine. | 8. Working Location: | 9. Contract No:
Brookhaven National Laboratory Upton, New York AT-30-2~GEN-16
10. Persons in Charge: 11, Starting Date:
L. E., Farr Continuing

12. Purpose and Need:

l.

— studied and results suggest throe main factors aj

Transport mechanisms, apocific

a, Chemical

To utilize specific chemical roactions or serlos of rcactions to place
radioactive 1sotopos in body systoms such as malignancics it is nocessary to
Jmow the various metabolic pathways, the primary sourcos and finel end pro-
ducts of motabolism., This involves studies of chemical structure of pro-
teins, lipids, and carbohydratcs as well as all reactions in which theso
substances or thoir products participate end thoir relation to minoral
metebolism., Further hormonal influences must be spocifically understood.
The offocts or non—offocts of radioactive materials entering thoso metabollc
pathways must clearly be demonstrated.

Work is presently underway on protein structure, lipo-protein comploxdng,
fat metabolism and carbohydrate motabolism using clessical methods as well
as suitablo tracer procedures. Distribution of mineral oclements is being

# thip time-—those olopents
whose distribution is doterminod solely by the ¢lemo
elements whose distribution follows body,satend ¢

:ﬂm

distribution may be conditioned by accomp
manganose. COLLECTIO

be Enzymological BOX No.

Control of rates of cnergy releasegimpgmemmali ¥
controlled by a complex system of enzymes. Disturbance in their function
leads to verying degrees of disability. The full oxtent of enzyme control
must be elucidated, the effects of radintion upon enzymos themselves as well
as utilization of enzyme substrates for specific placing of radiocactive
materials within specific physiological systemse

Monoamine oxidasos, acetylcholinesterase, lipases, and proteasos are
enzyme systems which have received especial attentlon.

¢, Physical

The utilization of colloidal sizo and change for physioclogicel placemont
is recelving only secondary attontion at thls timo in our program though
fundamental thoorotical considorations now being dovelopod may lead to ex-
porimental testing of hypotheses in the futwre at an appropriate time.

d. Immmological

The effects of radiation on immme mechanisms have becen intensivoly
studied since 1949. Tho capacity of radiation to alter the immuno rosponso
is of great physiological significance. Tho ultimato utillzation of imgﬂo
processes to locallize radiation is a goal and work partioculerly with At
is underway with this in mind.

e. Reglonal applicetion with local physiologlical control

The rates of distribution out of a local region vary with different
tissues. With suitable short lived redioactivo olements of different half
1lives the ovents can accuratcly bo assessed and in some instances mako

{Sce continuation shoet)
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Project Title: Control of Radiation Distributioc an QOrgoni ontd +
12. Purpose and Nced: (continued)

possible therapeutic applications as control of hydrothorax from nalignancy
with chlorine 38 wherein the radiological half 1ife is less than tho ele-
monts physiological half time in the local area. Various pilot studics aro
cngaged in from time to time and any of promisc ere givon more extensive
studye

2. Transport mcchanisms, non~specific
6. Body compartment water

Factors which govern distribution of body water botween cellular end
extracollular spaces are under study. Tho attompts mede are to charactor-
izo the system so that for oach organ the predominant phenomenon can bo
ascertained. In some instances wator changos are accompaniod by actual
shift of water across cell membranes, in others compensation is effected by
solute transfer. Spocific transfer mechenisms are wnder study for both
organic and inorganic substancos. Hormonal factors must also be givon
attention. Radiation in large amcunts disturbs normal water distribution.

b, Differential solubllity

Localization of rediation by differential solubility has potential
diagnostic end troatment significance. Best examplo to date 1s owr study
of labeled anesthotic agents as xenon and chloroform which sro 1liposolublo.
Rates of accumulation and difforontial distribution may give insight 3nto
mechanisns of actione.

3. Rodiological control, Dosimetry
as Half-life

The exploration of radioactive isotopes of tho seme element but with
—  differing half lives provides a means of single systom study not now
gonorally omployed. This appears to have frultful possibilities and co~
operation of Hot Laboratory Opcration end Roactor Oporations will be sought
together with Accelerator Dopartment in obtaining suitable elements for
study. One of the primary tests will be substantiation of dosimetric
calculations in bilologlcal systecms.

bs Decay Scheme

The exploration of usefulnoss of complex decay schemes for utilizing
specialized physiological placemcnt is under caroful study. Proper experi-
mentel models have not yet bocn evolved but as those are developed experi-
mental activity will increaso.

¢. Energy of rediation and its components

necessary for proper dosimetry. Instrumcntg
and supplant blologicel dosimetry wATEPBE™
appropriate collaeborators as well asc ﬁaéﬂb

80X No.

1 13+ Related Projects:

FOLDER
See general statement of integrated )béical Dopartment progrem.

14. Accomplishments - FY 1955:

Effects of cortisono on thyroid function in whito leghorn cockorels.
Shellabarger, C. J. Endocrinol. 55, 100-104 (July 1954).

Marmalian conversion of CL4 carboxy~labeled 3-hydroxyanthranilic acid into
M-nmethylnicotinemide. Hankes, L. V. and Urivetsky, M. Arch, Biochem. and
Biophys. 52, 484-485 (Oct. 1954).

Effect of ionizing radiation on immunity. Hale, W. M. and Stoner, R. D.
Rad. Resch. 1, 459-469 (Oct. 1954).
(Ses continuation sheet)
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Project Title: Control of Radistion Distribution in Mammalian Orgenism (Continucd)

f
1 14,

Accomplishmonts - FY 1955:  (continued)

Pulmonary vascular effects of moderate and sevorc hypoxia in the dog.
Stroud, R. C. and Conn, H, L. An. J. Physiol. 179, 119-122 (Oct. 1954).

Studies on the thyroidal uptake of cstatine in tho rate Shellabarger, C. J.
and Godwin, J, T. J. Clin. Endo. and Metab. 14, 1149-1160 (Oct. 1954).

The offccts of adrenocorticotrophic hormone and cortisono upon acquired im-
munity to trichinosis in mice. Stoner, R, D. and Godwin, J. T. Am. J. Path,
30, 913-918 (Sept.-Oct. 1954).

Physics and physiology of noutron oapture thorspy. Farr, L, E., Robortson,
J. S. cnd Stickley, E. Proc. Nat. Acad. Sci. 40, 1087-1093 (Nov. 1954).

The wet carbon combustion and some of its applications. Van Slyke, D. D.,

Fishor Award lecture, Am. Chem. Socs, Los Angolos, Calif,, Mar. 18, 1953, Anal,
Chom. 26, 1706-1712 (Nov. 1954).

Effects of thyroxino and KSCN on capacity of rat thyroid gland to accumulato
astetine~211., Shellabarger, C. J., Durbin, P. W,, Parrott, M, W, and Hamilton,
J. G. Proc. Soc., Exp. Biol, Mod. 87, 626-629 (Dec. 1954).

Chemistry of tho protoins, peptides, and amino acids. Hughes, W. L. and
Sinex, F. M. Anmn. Rev. Biochem. 23, 177-214 (1954).

An electric hoater for the Van Slyke~Folch carbon combustion apparatus.
Hankes, L. V. Anal, Chem. 27, 166-167 (Jan. 1955)

Determination of total carbon and its radicactivity. II. Reduction of ro=-
quired voltage and other modifications. Sinex, F. M., Flazin, J., Clarcus, D.,
Bernstein, W., Van Slyke, D. D. and Chase, R. J. Biol. Chem. 213, 673-680

— The kinetics of potessium transfer in the loft ventricle of the intact dog.
Conn, H. L. and Robertson, J. S. Am, J. Physiol. 181, 319-324 (Moy 1955).

The pertition of manganese among organs and intracelluler organclles of the
rat. Maynard, L. S. and Cotzias, G. C. J. Biole Chem. 214, 489-495 (May 1955).

Influence of chelates on the metabolism of radloytyrium
H. C. J. Lab. Clin. Md. 45, 792-799 (May 1955). N ellic/ s S
REPOSITORYLL LA ~

15.

Expected Rosults - FY 1956: COLLECTION

Seo Quarterly Progress Report — BNL 367 (5327} ——

The effects of 2-amino, 5-nitrothiazole ofiC¥froid—tmNETIon in the rat.
C. J. Shellabarger and F. C. Schatzloin. (Page 42).

The biological ectivity of triiodothyronine, triiodothyroacetic acid, and
thyroxino. C. J. Shellabarger. (Pago 42). .

"In vitro" incorporation of ¢l4-labeled amino acids by "Trichinolla
spiralis" larvae. R. D. Stonor end L. V. Hankes. {Page 43).

A machanism for the fixation of carbon dioxide into the number-6 carbon
atom of uric acid. D. Shemin, guost from tho College of Physiclans and Sur-
geons, Columbia University, Now York, N. Y. (Pago 44).

The metabolism of Clé-labeled tryptophan. L. M. Hendorson, guest from the
Uhiversity of Nlinois, Urbana, Il. and L. V. Hankes. (Page 45).

A study of motabolic pathways of carbohydrate formation in diabetos by
mecans of carbon-l4. W, W. Shrocve and M. Conovitz, student from Harvord Modi-
cal School, Boston, Mass. (Page 45).

Obscrvations on nephrotic hyperlipemia in children. J. Jamos, G. A. Smith,
sztudent from Mount Holyoke College, South Hadley, Mass. and L. I. Gidez.
Page 45).

R\

(Soe continuation shoct)
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15. Expected Results - FY 1956t (continued)

Obscrvations on nephrotic hyperlipemia in rats., L, I, Gidez, G. A. Smith
and J. James. (Page 45-46).

The source and state of the hydroxylysine of collagen. F. M. Sinex and
D. D. Van Slyke. J. Biol. Chem. 216, 245 (1955) (Page 46).

#In Vitro" Degradation of iodoalbumin. H. Sandberg and C. G. Lewallens
(Page 47).

Synthesis of sevoral morpholinium derivatives. O. D. Easterday and D, H.
Ives, student from Cornell Collcgo, Mt. Vornon, Iowa. (Page 47-48).

Cation trensport by human red cells "in vitro". E. T. Dunham (Pago 48).

Microdiffusion of acetic acid os an assay for acoctylcholinestorase.
I. Serlin and G. C., Cotzias., J. Biol. Chem. 215, 263-268 (1955) (Pago 48).

Mpdical Research Roactor. L, E., Farr, J. S. Robertson, V. P. Bond, E. E.
Stickley. (Page 50).

Calibration of the slow neutron beam by biological mecans. V. P. Bond, O. D.
Easterday, E. E. Stickley and J. S. Robertson. (Page 50-5L).

Gut pormeability studies. J. S. Robertson, V. P. Bond end E. P. Cronkite.
(Pago 51).

Borate ohemistry. R. F. Straub. (Page 52).

Tissue oquivalent ionization chamber. R. I. Weller and E. E. Stickloy.
(Page 52).

Isotope standards comparator. R, I. Weller and E. E. Stickloey. (Page 52).

See Quarterly Report — BNL 375 (S-28).

Dynamics of production and destruotion of formed elcments of the blood and
relation to blood coagulation and homostasis under normal and abnormal con-
ditions. E. P. Cronkite, G. J. Jacobs#*, and D, E. Paglia. (Page 46).

The biologlcal offects of astatine on tho rat thyroid gland. J. K.
Bassen¥*, C. J. Shellabargor end S. W. Lippincott. (Pagf 46

’//l;‘

’ ’ [s /6'7:»-‘- ! F
17 Wé’?ﬂ{: {

Tho thyroidal metabolism of astatino in 86 SALe.
(Page 47).

SN

COLLECTION

* Navel Medical Research Institute, BOtheSda¢oH*h

*#% Cuest of the Mpdical Departmont from tho Natlonak Physicael Laboratory,
Pretoria, South Africa.

Antithyroid properties of 2-amino, 5-nitrothiszole in rats. C. J. Sheclla-
barger and F. C. Shatzlein., Proc. Soc. Exptl, Biols Med. 90, 470 (1955).
(Page 47) .

Incorporation of ClA-Iabeled anino acids by "Trichinella spiralis" larvae.
R. D. Stoner and L. V. Hankes, Explt.Parasitols. 4, 435 (1955) (Page 48).

Antibody production by thymus end Poyer's Patches intraocular transplants.
R. D. Stoner ond W. M. Hale*, J, Immnol. 75, 203 (1955) (Page 48).

Obsorvations on nephrotic hyperlipemia in rats. L. I, Gidoz. (Page 48-49).

The reaction of the @j-acid glycoprotein with nitrous acid. E. A. Popenoe.
(Page 49-50).

The reaction of the ay-acid glycoprotein with carboxypeptidase. E. A,
Poponos, ({Page 50).

{Seq continuation sheet)
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_Project. Title: Control of Radiation Distribution in Mammelian Organism (Continued)

15, Expocted Rosults - FY 1956 (continued)
The state of hydroxylysine in collagen. F. M. Sinex. (Page 50-51).

Assay of noradrenaline deamination by monoamine oxidaso. G. C. Cotzias and
I. Serlin., (Page 51).

Physiology of raediomsnganosos G. C, Cotzias ond D, C. Borge (Pago 51).

Extracerebral factors in the uptake of sugars by the cercbral cortex.
P, G. LeFevre. (Page 52).

# Present addrcss: Institute of Pathology, University of Tenncssee, Momphis,
Tenne.

I. Active tremnsfer of metabolites through ccll membranes. II. Evoluation
of the glucose transport systcm in the red cell as an homatopatholgic index.
P. G. IeFovre. (Page 52).

Use of P22 to moasuro the severity of beta-ray skin lecsions. C. M. Neil.
(Page 54-55).

Acute toxicity of p-mercaptoothylomine hydrochloride. O. D. Easterday and
V. P. Bond. (Page 55).

low energy beta counting. J. S. Robertson, F, M, Sinex and W. Bernstein,
Instrumentation and Health Fhysics Department. (Page 57).

Total body water. J. James and J. S. Robertson. {(Page 57).

Calibration of the slow neutron beam by biological means. V. P. Bond,
0+ D. Easterday, E. E. Stickley and J. S. Robertson. (Page 57-58).

Tissuc equivalent triple chamber for thermal neutron depth dose measure-
monts. R. I. Weller and E. BE. Sticldey. (Pago 58).

Lithium-6. R. F. Straub. (Page 58).
Boron uptake in mouse brain neoplasm. P. G, Kruger, (Reactor Department).

Radiation Research 3, 1 (1955) (Page 58).

Stick.';ey, V. P. Bond, and L. E. Farr. Nuclgontos
58'59 ]

See Quarterly Progress Report (In PreaSggwe.

In vitro redicactivity survey equipmentes obr S, Roberison, F. E. Stisldsy
and W. Higginbotham (Electronics Dept, BNL).

Medical reactor facility gamma component. E. Sticklaey.

Msdical research reactor. E. Stickley, J. S. Robortson, and R. Powell
(Reactor Operations Group).

Triple neutron chamber. R. I. Weller.

Production of skin lesions in swine by the 0 {n,a) 1’ reaction. J. S.

%ober?son, V. P. Bond, E, P. Cronkite and 0. D. Enosterday. Fed. Proc. 16, 154
1956).

Efficacy of hematopoietic protective procedurcs in rats x~irradiated with
intestine shielded., M. N, Swift, S. T, Teketa of U, S. Naval Radiological Do~
fense Laboratory, San Francisco, Calif., and V. P. Bonds Radiatiom Research 4,
186-192 (1956). .

(Ses continuation sheet)
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Project Title: Control of Radiation Distribution in Mommelian Organism {Continued)

15. Expectod Results - FY 1956:  (continued)

Neutron capture therapy - slow neutron
tissue, E, E. Stickley.
75, 609-618 (Mar. 1956).

The state of hydroxylysine in collagen.

Immunochenistry of the ®y-acid glycoprotein.

Glucogonesis from 1—014
Shreeve, Fed. Proc. 13, 354-355 (1956).

The metabolism of ClA—carboxyl-labeled

L. V. Hankes and L. M. Henderson, University of Illinois, Ubana, Ill., Fed.

Proc. 15, 267-268 (1956).

The metaholism of le—tryptophan in the rat.

Ilinois, UWrbanae, I11., and L. V. Hankes.

Studics on the physiology of mangeanese.

Study of submolecular acetylcholinesterase organization using ionizing
I. Serlin end D, J. Fluke, Dept. of Biology, BNL.

radiation.
Trace metal metabollsm.
Rheumatoid arthritis progran.

Extracerebtral factors in the uptoke of
P. G. LeFovre.

Studies on the metabolism of plasma proteins in the nephrotic syndromo.
I. Albumin, y-globulin and iron-binding globulin.

School, Children's Medical Ccnter, Boston,
School, Boston, Mass. and L. E. Farr.

The effect of N-mcthyl-phenyl-ethyl barbituric acid on thyroid function in

the rat. C. J. Shellabarger. Endocrinol.

A comparison of triiodothyronine and thyroxine in thc chick golter pre—
Poultry Sci. 34, 1437~1440 (1955).

vention test. C, J. Shellabarger.

Anti-inflommatory activity of thyroid hormone compounds.

and V. P. Bond.

Studles on the thyroidal accumilation of rhonium in tho rat.

barger. Endocrin, 58, 13-22 (1956).

The effects of various agonts on rat thyrold function.

Am. J. Roentgenology, Redium Therapy and Nuclear Med.

~acetate in ncn-diabetic and diabetic man.

D. C. Borg and G. C. Cotzias.

W. Wolins.

Je. Clin. Invest. 25, 44-56 (1956).

depth distribution measurements in

F. M. Sinex and D. D, Van Slyke.
E. A, Popcnoe and R, D. Stoners

We W,

3-hydroxyanthranilic acid in the rat.

L. M. Honderson, University of
Focde Procs !._i, 271 (1956)c

G. C. Cotzias and D. C. Borge

sugars by the cerecbral cortex.

D Gitlin, Harverd Medical
Mass., C. A. Janeway, Harvard Mcdical

58, 347-351 (1956).

C. J. Shellabarger

C. J, Shollae-

C. J. Shellabarger.

16. Anticipated Problems - FY 1957 and FY 1958:

General activities 1n these flelds will continue.

For discussion of overell trends, see Summary Statement for Msdical Re-

search Progran.

REPOSITORAY,

COLLECTION

B0OX No.
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FROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

NYO-149
« Project Title: .
1. Project Title:  prtects of Radlation 2 Tater | R11, 1956
3. Budget Activity | 4. Budget Item |5. Contractor's | 6. Method and Time of Reporting
No: 6120 - 3 No: Not Progress: Quarterly & Special
Reports
7. Contractor: Associated Universities, Inc. |8. Working Location: |9. Contract No:
Brookhaven National Laboratory Upton, New York- AT-30-2-GEN-16
10. Persons in Charge: 11. Starting Date:
L. E, Farr Continuing

12. Purpose and Need:

1. Effects on viability

The effects of radiction of varying dosage on the viability of intact
organisms ranging from viruses, bacteriol end unicellular organisms to mam-
mals of the size of goats and pigs will be systematically investigated. In
particular, there will be sought the reletionship betwoen lethal dose and
organizational complexity. Raodiation both external and internal will be
used. Particle radiation, gamma radiation and x~radiation will be investi-
gated. Studies will be correlated with other parts of the medical department
programs

2. Effects on specific chamical and enzyme systems

Radiation effects on specific enzyme systems such as acetylcholinesterase
will be continuously studied with efforts made to observe the effects on the
enzyme systom within the intact animal. The usefulness of rediation as a

— tool to explore distribution and state of aggrogation of enzymes will be ex~
plored. Specific chemical systems such as coenzyme B under different types
of radiation will be studied as well as components of specialized celle such
as those found in the hematopoietlc system.

3. Effects compared with regional penetrating radiation

Equivalent dosage of localized radiation wlll be compered in blologlcol
effeots to reglonal penetrating radiation from garma sourcos and Xerays.
Effocts of dose rates will bo observed. Regional penetrating radiation
studies will be used to dtridge differences in experimental procedures bet-
ween nany used in this laboratory and others more generally available in
university coenters.

13. Related Projectsts

Seo general statement of integrated Medical Department program.

14+ Accomplishments - FY 1955
REPOSITOR
Date acourmloted, see item 15 for progress reportss

{
COLLECTION . _lﬁ

15. Expected Results - FY 19561 B80OX No.

See Quarterly Progress Report - BNL 367 (sS51yER

Cancerogenic action of local and graded doses of whole-body irradiation.
E. P. Cronkite, V., P, Bond and C. J. Shellabarger in collaboration with R. A.
Conard, Naval Medical Research Institute. (Page 41).

Rediosensitivity of Tissues. R. D, Stoner (Page 43).
State of Tissue Acetylcholinesterese as studled by 6060
Cotzias and I. Serlin. (Page 46-47).

(See_contipuastion sheet)
4ot 14l OFFICIAL USE ONLY ' Page 6000 - 13
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Project Title: Effects of Rediation (Continued)

15. Expocted Results ~ FY 1956: (continued)

Use of P32 to measure the severity of y-ray skin losions. C. M. Neil.
(Page 47).

The offects on skin or radiation from the reactor., J. S. Robertson, E. P.
Cronkite, V. P. Bond, E. E. Stickley. (Page 50).

See Quarterly Progress Report - BNL 375 (S-28).

Cancerogenic action of local beta and graded doses of whole-body irradi-
ation. E. P, Cronkite, V. P. Bond, C. J. Shellaberger, S. W, lippincott, and
R. A. Conard. (Poge 46).

Heavy Particle irradiation of ¥E., coli! Strain B, B. Seife#¥#, R. M. Drow,
and V. P, Bond. (Page 47).

Gammna irradiation of pneumococous desoxyribonucleio acide R. M. Drewe
Rediation Resoarch 3, 116 (1955) (Page 48).

Effect of temperoture on acetylcholinesterasoc inactivation by gemma irradi-
ation. T. Serlin and G. C. Cotzias. (Poge 51).

Prellminary studles of viability of mouse brain tumor following Blo-borax
neutron capture irrodietion. L. E, Farr, B, B. Antal, and O. D. Easterday.
(Page 54).

See Quarterly Progress Report (In Press).

Effect of heavy particles fron the plo (n,a) 117 renction on acute nortality|
in tho mouse. V. P. Bond and O. D. Easterday. Fed. Proc. 15, 21 (1956).

Tho effects of total-body fast neutron irradiation in dogs. V. P, Bond,

R. E, Carter*, J. S. Robertson, P. H., Seymour*, and H, H. Hochter*. Radiation
Research 4, 139-153 (1956). (ebstract).

¥ U, S, Naval Radlological Defense Laboratory, San Francisco, Calif.
#% Student guest of the Medlcal Department from the Uhiversity of Rochester
School of Medicine, Rochestor, N. Y.

Studles of viabllity of mouse brain tumor following Blo-borax neutron cap-
ture irredistion. L. E. Farr, B. B, Antal and O. D. Easterdaye.

16. Anticipated Problems - FY 1957 and FY 1958:
General activities in these fields will continue,

For discussion of overall trends, see Summary Statoment for Medical Research
Progran.

REPOSITOR 0/6/ /
COLLECTION LJ - @

BOX No.

FOLDER
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FROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

NYO-149
1. Project Title: (goppating Rediation Detrimental 2. Date:
Effects - Modical Research AFRIL, 1956
3. Budget Activity | 4. Budget Item |5. Contractor's| 6. Method and Time of Reporting
No: goop Nos No: Progress: Quarterly & Special
Reports
7. Contractor: Associated Universities, Inc, |8. Working Location: |9. Contract No:
Brookhaven National Laboratory Upton, New York AT-30-2-GEN-16
10. Persons in Charge: 11. Starting Date:
L. E, Farr Continuing

It is now believed that the effort originally budgeted under this catc-
gory for F, Y, 1957 is moro appropriately reported under other activities of
the Msdical Reseearch Program.

REPOSITOR . M
COLLECTION . /?69 ’6/

BOX No.

FOLDER

ooty 3 OFFICIAL USE ONLY Page 6000 - 15



Project Title: Medical Heseorch 6220

17. Operating Costs Estimated Estimated Estimated
1956 1957 1958
Total Cost $ 120,000 $ — $ -
18, Cost of Plant & Equipment Directly Required
(Shown here for information only)
Eatimated Estimated Estimated
1956 1957 1958
(A} Gonstruction — — ——
(B) Equipment — — —
19. Direct Man Power Estimated Estimated Estimated
1956 1957 1958
No. of Man Years
Scientists & Engineers 3.5 - -
Technical LeB - -
Administration & Service 1.0 - -
Total 9.0 - -
/1
20, Comments
REPOSITOR
COLLECTION ?@ T
BOX No.
FOLDER

—

400114y
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PROPOSAL AND AUTHORIZATION -
FOR RESEARCH' OR DEVELOPMENT

NYO-149
1. Froject Title: Beneficisl Application of Atomic Energy{ 2. Date:
Modical Research - Applied Solence - Use of short April 1956
lived radiocactive 1sotopes in therapeusis of cancer.
3. Budget Activity |4. Budget Item |5. Contractor's |6. Method and Time of Reporting
No: 6310 No: Nots Progress: Quarterly & Special
Reports
7. Contractor: Associated Universities, Inc. |8. Working Location: |9. Contract No:
Brookhaven National Laboratory Upton, New York AT-30-2-GEN-16
10. Persons in Charge: - 11. Starting Date:
L. E. Farr Continuing

12. Purpose and Need:
1. Glioblastoma multiforme

Neutron capture therapy is contimuing. During fiscal 1956 the final clinical
studies were done on a second series of 9 patients., Pathological studies on
autopsy specimens will be greatly extended in coming year and new procedural
patterns aimed at lessening toxicity and complications will be instituted with
atart of treatment of third series of patients in fiscal 1957.

2. Hepatoma and hepatic metastases

The observation that radioactive manganese localizes in liver regions and
metastases is being further exploited. Various manganese salts of differing
characteristic distributions are being studied in patients with metastatic
malignancies to determine those compounds best suited for more intensive thera-
peutic assay.

3. Other metastatic cancers

Patients with widespread metastases will be studied with a variety of radio-
active isotopes internally administered in an endeavor to determine factors
favoring localization and therefore therapeutic effectiveness, limits of tolerance
for various isotopes and means of combatting radiation induced complications.
Studles will be largely dependent on specific patients becoming available from time
to time, Tt is planned to carry on much of this work through temporary addition
of collaborators from other institutions on a visiting basis.

13. Related Projects:

See general statement of integrated Medical Department program.

14. Accomplishments - FY 1955:

. Neutron capture therapy of gliomas using boronlO, Farr, L. E., Sweet, W. H,,
Locksley, H. B., and Robertson, J, S, Trans, Am, Neurol. Assn, 1954, 110-113.

Pathological study of eight patients with glioblastopa
neutron capture therapy using boron-10. Godwin, J. T., ¥
and Robertson, J. S. Cancer 8, 601-615 (May--JureechEREHIK

COLLECTION

15, Expected Results - FY 1956: BOX No

See Quarterly Progress Report - BNL 367 (%Ea;%

Some Pharmacological studies with boron., 0. D. Easterday and R. W. Carey.
(Pages 48-49)

The tolerance of large doses of sodium borate intravenously by patients
recelving neutron capture therapy. H. B. locksley and L. E. Farr (Page 49)

(8ee Continuation Sheet)
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p Beneficial Application of Atomic Energy - Medlcal
Pr tle:
oJect Title Research - Applied Science - Use of short lived

————_.Tadlonctive isotopes in_ ther i
15, Expected Results - FY 1956 {Contimied)

The effects on skin of radiations from the reactor, J. S. Robertson,
E. P, Cronkite, V., P. Bond, E, E, Stickley (Page 50)

Mouse Gliomas. N. Bauman, student from New York University College of
Medicine, New York, N, Y. and J. S. Robertson (Page 51)

See Quarterly Progress Report - BNL 375 (S-28)

M50 a5 a poasible palliative agent in liver cancer. G. C. Cotzias and
D. C. Borg. (Page 51-52)

The effect of large intravenous doses of sodium borate on the human
myocardium as reflected in the electrocardiogram. H, L, Conn, Jr., B, B. Antal,
and L. E, Farr, Circulation 12, 1043 (1955). (Page 56)

16, Anticipsted Problems - FY 1957 & FY 1958

General activities in these fields will continue.

For discussion of overall trends, see Summary Statement for Medical
Research Progrem,

80X No

FOLDER

REPOSITOR daf
COLLECTION /B? y ‘péﬂ o /%‘1

(o (
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH CR DEVELOPMENT

NYO-149

1. Project Title: Beneficial Application of Atomic Energy |2+ Date!

Medical Research - Applied Science AFRIL, 1956
Diagnostic Implications

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

No: 6320 No: No: Progress: Quarterly & Special
Reports
7. Contractor: Associated Universities, Inc. [8. Working Location: |9. Contract No:
Brookhaven National Laboratory Upton, New York AT-30-2-CGEN-16
10. Persons in Charge: 11. Starting Date:
L. E. Farr Continuing

1.

2.

3

.Ao

5.

6.

7l

12. Purpose and Need:

—ment of proper Senior Staff member planned for 1957).

Cardiovascular system.

Radioactive isotopes are being used systematically to explore the pos-
sibility of abnormal patterns of distribution or body content of electro-
lytes in essential hypertension. In particular, studies are underway to
determine the significance of sodium 3n the pathogenesis of the condition.
Exploration of circulation times and local vascular competence is also
carried out. Blood volume studies using isotopes are correlated with dis-
ease states. The general program utilizing inorganic salts is a long range
OoNnee :

Renal system,

It is plenned to institute a long range series of studles of renal
physiology using multiple radioactive isotopes simultaneously to get a more
complete picture of complex tubular functions without exceeding normal
physiological concentrations of ions studied. (To be initiated with appoint

Neurological systems.

During the pest, isotopic study of the neurological system has been
limited largely to isotlopic studies on formation and circulation of the
cerebrospinal fluid with particuler reference to effects of neutron capture
therapy. Present interest in the physiological usefulness of manganese and
the production of a Perkinsonian syndrome by manganese has led to investi-
gation of the role of mangenese in patients with Parkinson's Disease.

Muscular and skeletal systems.

Studies are being carried out with inorganic radioactive tracers on
patients with arthritis. Regional studies of fluid formation and effects of
- present therapy are planned. ter, labeled orgenic compounds protein,
glyco~protein and muco-protein will be studied.

Gastro~intestinal system.

In patients developing radiation illness it
aspects of gastro-intestinal function withosubibd
will depend upon availability of proper subjec

COLLECTIO

bR A KT
1/ / /‘
A ¢a Med. Doy
80X No.

Effects of radiation on the skin particularly associated with neutron
capture therapy will continue to be studfe@&R ses
to all types of radiation will be made as opportunities ocour.

Integument.

Endocrine system.

Continuing but not necessarily continuous studies are made on the use of
radioactive 1sotopes to gein better information regarding normslly function=-
ing endocrine systems as well as apecific observationsg in disease states.

At this time particular attention is being given to G4+ studies in diabetes
mellitus patients to determine the rate of conversion of fats to carbohy-

(See continuing sheet)
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- Beneticial Application of Atomic Energy - Medical
Project Title: Research — Applied Science Diagnostic Implication  (Continued)

12, Purpose and MNeed: ({continued)

drates. Adrenal effects in this system are also observed. Radicaotive
jodine 1132 is being explored for diagnostic use in thyroid disorders and
is being compared with 131 for this purpogse. Treatment of hyperthyroidism
while not atrictly diagnostic is included under this category since studles.
carry radiation effect results to larger magnitudes than encountered in
purely diagnostic tests.

13. Related Projects:

See general statement of integrated Medical Department pfogrem.

14. Accomplishments - FY 1955:

Evidence for relationship between sodium {chloride) intake and human es-
sentisl hypertension. Dahl, L. K. and love, R. A., A.M.A. Arch. Int., Med. 24,
525-531 (Octe 1954).

Motabolio effects of marked sodium restriction in hypertensive patients:
changes in total exchangeable sodium and potessiume J. Clin. Invest. 33,
1397-1406 (Oct. 1954) Dahl, L. K., Stell, B. G., and Cotzias, G. C.

Renal tubular failure of shock and nephritis. Van Slyke, D. D., John
Phillips Memoriel lecture, Amer. Coll. Physiciens, Chicago, April 7, 1954.
Ann. Int. Meds 41, 709-738 (Oct. 1954).

Accuracy of & radiopotasgium dilution (Stewart principle) method for the
measurement of cardiac output. Conn, H. L., J. Appl. Physiol. 7, 542-548
(Mar. 1955)¢

Metabolic effects of marked sodium restriction in hypertensive patients.
Skin electrolyte losses. Dahl, L. Ke, Stall, B. Ge and Cotzies, G. C.
J. Clin, Invest. 34, 462-470 (Max+ 1955).

15. Expected Results - FY 1956:

See Quarterly Progress Report ~ BNL 367 (S-27).

Dynamios of production and dostruction of formed elements of the blood
under normal and ebnormal conditions. E. P, Cronkite and V. P, Bond with
G. J. Jacobs, Naval Medical Research Institute, Bethesda, M. (Page 41).

The use of radioactively labeled compounds in study of metabollc inter=
relationships of host and parasitic helminths. R. D, Stoner and L. V. Hankes.
International Conference an Peaceful Uses of Atomic Energy, Geneva, Switzer-
land, August 8-20, 1955. (Page 43).

The accuracy of a radiopotassium (Stewart
ment of cardiac output. H. L., Conn, Jr. J.
(Page 49).

See Quarterly Progress Report - BNL 375 (S&28)e

"In Vitro" incorporation of Clé-labveled amiRY Hbidw—by—uPriehinelia— —
Spiralis" lervee. R. D. Stoner and L. V. Hgnkes (Page 47-48).

Characterization of a glycoprotein in the urine of patients with protein~
uria. E. A. Popenoe. J. Biol. Chem. 217, 61 (1955) (Page 51).

The effects of alckling on ion transport. I. Effect of sickling on
potassium transport. D. C. Tosteson, E, Carlsen and E. T, Dunham. J. Gen.
Paysiol. 39, 31 (1955) (Page 55).

The effects of sickling on lon tramsport. II. The effect of sickling on

s(odium 21)1(1 cesium transport. D. C, Tosteson, J. Genl. Fhysiol. 39, 55 (1955)
Page 56).

_ 1 148 o (See_contipuation sheet)
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Benefic. 1 Application of Atomic Fnergy - .dical
Project Title: Research - Applied Scisence Diagnostic Implication (Continued)

15, Expectoed Results - FY 1956: (continued)

See Quarterly Progress Report (In Press).

In vitro incorporation of clé-labeled amino acids by "Trichinella spiralis®
larvee. R, D, Stoner and L., V. Hankes.

A study of metsbolic pathweys of pentose formation in mammalisn specles.
¥W. W, Shreeve,

Use of P32 to measure the geverity of p-ray skin lesions. C. M. Neil.

16, Anticipated Problems - FY 1957 and FY 19583
General activities in these filelds will continue.

For discussion of ovorall tronds, see Summary Statement for Medicel Re-
search Program.

BOX No

FOLDER
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