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The use of radionuclides and the service offered by the Radio-
activity Research Center continues to increase on this campus; 1,230
isotope shipments were received during the reporting period represen-
ting a two-fold increase over the previous eighteen months. This in-
volved the handling of 18,005 Curies of labelled compounds and iso-
topes and 268.5 Curies of Tritium. This is a reduction from the total
amount in curies received in the previous period and represents a tren
toward more expensive and exotic radiochemicals ordered in smaller qua
tity, better delivery by manufacturers and less decay prior to use.
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The isotopes mentioned above were used in research in 236 pro-
jects described in this report and as routine diagnostic tests and
therapy. Such projects place a heavy demand upon the consultative time
of the academic staff and upon the available equipment and technical
staff. The work load upon the liquid scintillation and gamma ray spec
. trometers has been especially heavy and 101,305 samples were assayed
for one or more radionuclides during the past eighteen months. Addi-
tional space and personnel are necessary if we are to continue to
serve this campus adequately.

IT Instruction in Bioradiology and Related Subjects

The teaching of medical students, residents and others, employs
the combined facilities of the Radiocactivity Research Center and Ra-
diology and in some instances, also receives financial support from
the School of Pharmacy and the Defartment of Emergency Medicine. Fif-
-ty freshmen medical students enrolled in Emergency Medicine 121-B and
thirty six continued the course in the sophomore year to complete the
laboratory exercises and qualify for certification. Twelve students,
mostly at the graduate level in the basic sciences enrolled in Biora- g
diology 125. Three evening courses were offered through Continuing ¥
Education in order to offer to those in outlying areas, the opportu-~ %
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nity to learn isotope technics. The first,a series of five 2-hour
lectures had an enrollment of over one hundred and fifty. This was
followed by a& fall and spring laboratory work shop comprised of thir- E
teen 2-hour sessions leading to Atomic Energy Commission or California
State certification following a comprehensive examinatién:. The:.course

was over subscribed (40) with students coming from as far as Redding
and Modesto.

A one month full time course in isotope fundamentals is also
offered and is primarily taken by the resident staff but also by re-~
search fellows, visiting faculty and others enrolling in Continuing
Education. A large number of these from foreign countries return to
establish isotope research programs in their home land. Fifty six M.D.'s
or Ph.D.'s and sixteen technicians took this course.
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IIT Radiochemistry (C. T. Peng, Ph.D.)

The following radiochemicals were synthesized and purified:
(1) Vitamiﬁ ? tritiated; 11 mc, specific activity 150 pc/mg, {2)
Dicumarol 13 % labelled, approximately 10 unc; (3) Warfarin, 1311
labelled, approximately 10 nc (4) Myleran-2-3H, approximately 1.6 gm.
specific activity 450 nc/mg, (5) Myristic acid-3H-1-14C, high specific
activity; (6) Stearic acid 3H, high specific activity.

IV Future Expansion / £

A. Neutron activation_analysis: A neutron generator has re- %
cently been obtained and Is being installed in order 80 in%tiate a pro<l
gram of activation analysis. With a fast flux of 1010n/cm</sec, this
method will make possible a sensitive method for the detection of a
number of elements without exposing the subject to unwarranted radia-
tion or sample degradation including isotopes of iodine, nitrogen,
fluorine, oxygen and many of the trace elements which are biologicallyg;
important. The measurement of such activated nuclides will involve thd&:
use of a programmer (rabbit) and a multichannel (400 or 512) spectromes i
ter plus print out and other ancillary equipment. The total cost of &,
this complex will be about $18,000. We are approximately $7,000 short
in obtaining the complete unit. '
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. B. Whole Body_ Counter: The acquisition
sufficiently shielded to elIminate the major cory
by cosmic ray radiation is most desirable, cos
financing are being &xplored. The acquisition g1 channel
analyzer mentioned above plus the detector now Iw will make it po
ble to measure whole body fluxes of radiocactivity In subjects with the
same approximate precision of that at Donner Laboratory in Berkeley

or the projected facility at San Francisco General Hospital.
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C. Over the year, it has become apparent that the teaching of
isotope technics and related biophysical principles will occupy a
large part of the time of the academic and technical staff. In order
to enhance the Center's téaching potential, we are applying for a
National Institutes of Health teaching grant to obtain badly needed
equipment such as dual channel probes, scintiscanners, a model hospita
clinical isotope laboratory for instruction of new students and other
items related to specialized training in this field.
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INVESTIGATCR AND
DEPARTMENT

Adams, Gail, Ph.D.
Radiological Lab.

Adams, J.E., M.D.
Neurological Surg.

Aggeler,P.M., M.D.
Medicine

Anderson, C.E., M.D.
Orthopedic Surg.

Awad, 0., Ph.D.
Pharmacology

Bennett, L.L., M.D.
Physiology
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ISOTOPE AND PROJECT

13705 (200mc) sealed sources for Victoreen chambe
calibration

P03 + 99 (1001c) Portable Radiation Monitor,
sealed source in Victoreen Model ASB3-10DH,-0OR

Jranium, Pu-239; Nv-237, Threshold cetectors for
measuring neutron spectra, using photofission to
induce activities to be measured.

1317. The isotope will be used as a tracer to
study cerebral circulation times. Equipment is
available in the neurosurgical research unit
of CVRI on 13th floor. Circulation iiTes will
be measured by injection of 50nc of 131I into
the carotid artery and recording the activity
over the torcular Herophili by a suitable re-
cording device. The circulation times will
then be correlated with the measurement of a
total cerebral blood flow by the techniques
already in use in our cerebral metabolic labo-
ratory. These studies will first be carried
out in normal patients and subsequently in
patients with various cerebral vascular and
other cerebral diseagses. Prior to the study,
the uptake of thg 131I by the thyroid gland
will be blocked/ﬂgreliminary'medication with
Lugol's solution.
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131:. Attempt to put an 1311 label on Dicu-
merol and Warfarin and trace its metabolic
fate in rabbits. Labeling work to be done at
Radiocactivity Research Center and tagged material
then transferred to Children's Hospital for ex-
perimental work.
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355 Tritiated thymidine,; tritiated cytidine:
7
Study of uptake in rat cartilage under
various conditions

1“0: Study of the mechanism of spermatogenic
arrest by nitrofurans.

l“c: 2pc of l-valine will be added to an iso-
lated organ perfusion system (a preparation
consisting of rat spleen, pancreas and stomach)
and the rates of the incorporation into proteins
by the organs being perfused will be investigated.
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14c. Dogs will be kept on a diet of known com-
position containing known amounts of choleste-
rol. To this wlil be added approximately 45nc

per day of 4-C+%- cholesterol. This ration will

be continued approximately 20 days at the end of
which time blood and tissues will be removed for
isolation of cholesterol and other steroids having
specific activity will be determined.



BIGLIERI, E.G., M.D.

Medicine
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7-2H Dehydroepiandrosterone acetate in ethanol:
This steroid will be incubated with acetylchol-
mesterase tdo form the free compound and then
chromatographed to purity and sterilized by fil-
tration. After intravenous injection, a 48 hr.
urine will be collected and the specific activi-
ty of urinary dehydrospinandrosterone, andros-
terone, and etrocholanolone will be determined
in order to calculate secretion rate of dehydro-
epiandrosterone. Over 95% of radioactivity is
excreted in 48 hours.

Cortisol-b-lhc; Corticosterone-h-lhc; 1-23H:

These steroids are to be administered intravenou

ly and simultaneously to determine the secre-
tion rates of aldosterone, corticosterone

and cortisol. Eighty to ninety percent of the
radioactivity of each steroid appears in its
metabolites in 24 hours. Twenty four hour
urines are to be analyzed for the steroid
metabolites by the double isotope labeling tech-
nique.

th: To be used for the determination of urina-~
ry aldosterong by the double isotope method.
Ring labeled °H aldosterone is zdded to sample
which is then acetylated with 1hc acetic an-
hydride and purified by paper chromatography.
The steroid is counted in a liquid scintilla-
tion_counter and aldosterone determined from
the lhc radigactivity and change in specific
activity of “H aldosterone.

Corticosterone 4-14c; Cortisol a-lhc; 7 34 Al-
dosterone: These steroids are to be adminis~
tered intravenously to determine the simul-
taneous secretion rates of aldosterone, corti-
costerone, and cortisol. Eighty to ninety
per cent of the radicactivity of each steroid
appears in its metabolites in 24 hrs; 24 hr.
urines are to be analyzed for the specific
activity of the steroid metabolites.

Tritium, 2500mec: Material to be used for de-~
termination of urinary aldosterone by double
isotope derivative assay. Dried extracts of
plasma are acetylated with Tritium labeled
acetic anhydride to convert aldosterone
quantitatively to aldosterone diacitate. The
samples are purified by two paper chromax
tographies and then oxidized before a final
chromatography. The purified steroid is then
counted in a liquid scintillation counter.
The amount of aldosizrone can be determined
from the amount of +*C indicator lost during
purification, the yield of Tritium radio-
activity, and the specific activity of the
tritium labeled acetic anhydride.
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INVESTIGATOR AND
DEPARTMENT

Biglieri,E.G.,M.D.
Medicine
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ISOTOPE AND PROJECT

th: This material is being used for the deter-
mination of p%asma and later urinary aldosterone.
Ring labeled °H aldosteIone is added to sample whi
is then acetylated withl4C acetic anhydride and pu
fied by paper chromatography. The steroid is count
ed in a liquid scintillation counter and aldoste-
rone determined from the 14C radioactivity and char
in specific activity of 3H aldosterone. r4

B
AZK; 3H: To quantitate total body water and exch
able K in abnormal adrenal states and correlation

with metabolic balance data. 2

]
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Tritium: Material to be used for determination ofg
urinary aldosterone by double isotope derivative g
assay. Dried extracts of plasma are acetylated wigh
Tritium labeled acetic anhydride to convert aldosy |
terone quantitatively to aldosterone diacitate.'Tgé
samples are purified by two paper chromatographieg :
and then oxidized before a final chromatography. &4
The purified steroid is then counted in a liquid $ &
scintillation counter. The amount of dosterone
can be determined from the amount of +4C indicato® i
lost during purification, the yield of Tritium radi
activity, and the specific activity of the Tritiu ®
labeled acetic anhydride.
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7-3H Aldosterone: These sterads are to be adminis
tered intravenously to determine the simultaneousgg.
secretion rates of aldosterone corticosterone andyg g
cortisol 80-90% of the radiocactivity of each stergi
appears in its metabolites in 24 hrs. Twenty fourf 2
hour urines are to be analyzed for specific activi

of thesteroid metabolites. ]

3

Corticosterone-a-lhc; Cortisol-h-lhc;f\lﬁ,
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h-lhc Desoxycorticosterone acetate: The acetate
be hydIolyzed off the molecule and the ring label
DOC-4~14C will be used to monitor %osses in the 2§
chromatographic separation of 1-2-3H which will hi
been injected intravenously. It will also be usedfor
the double isotope dilution assay of DOC. i

1-23H Testosterone in ethanol: Will be chromatogr
phed to purity and sterilized. After intravenous -
Jection, a 24 and 48 hour urine will be collected®an(
the specific activity of testosterone and testoste-
rone glucuronide will be determined in order to cal-
culate the secretion rate. Over 95% of the radio-

- activity is excreted in 48 hrs. This measurement
- will be used in conjunction with the secretion rate

of dehydroepiandrosterone.



INVESTIGATOR AND
DEPARTMENT

Biglieri, E.G., M.D.
"Medicine

Bostick,W.L,, M.D.
Pathology

Brown, Ellen, M.D.
Medicine
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ISOTOPE & PROJECT

3g 1-2 Desoxycorticosterone: (1) There is no
information about the secretion of desoxycorti-
costerone (DOC). We have observed patients with
edema and hypokalemia who have incgeased secre-
tion of DOC and its metabolites. H 12 DOC
will be chromatographed to purity and sterili-
zed. After an intravenous injection, a 24 to
48 hr. urine will be collected. The adrenal
secretory rate of DOC will then be measured

by determining the specific activity.of a
metabolite. %2)' A portion of this JH 1-2 DoC
will be used to quantitate the urinary excre-
tion of DOC by a double labeling method simi-
lar to aldosterone.

198Au; 32?; 51Cr; 9OY; 3H; Lanthanim rare earths
Colloidal sclutions injected into mice intra-
venously are selectively phagocytosed by the
cells of the reticuloendothelial system. This
property will be utilized to subject the cells
of the RES to small doses of radiation in an
effort to modify the response of these cells
to injection by the m"Friend Virus®. Mice will
be given a single dose of 1 to 50pc, IV and
later inoculated with the virus. They will be
sacrificed at intervals and the relevant organ
analyvzed histologicallv. LS T A S
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Tritium: Tritiated water will be given to dogs
and human subjects and blood samples analyzed
for determination of total body water. Body
water content will be used to estimate the
severity of edema in patients with cardiac and
renal diseases. Dogs will be used to gain ex-
perience with the technique. Each human deter-
mination of "tritium space" will be done si-
multaneously with a determination og circula-
ting red cell volume, using 5nc of lor per
determination. Qur purpose is to study relations
between blood volume ,venemotorr activity and
edema formation in cardiac and renal patients.
Bedsid determinations of body water may be done
on rare occasions at the San Francisco General
Hospital but all laboratory work will be done
at the U. C. Medical Center.

59Fe: 5%Fe uptake in dog's red cells will be
measured in experiments designed to test the
acute effects of certain circulatory distur-
bances (dilutional anemia; experimental arterio-
venous fistula; inferior vena caval constriction)
on erythropoiesis.
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~ INVESTIGATOR AND
DEPARTMENT

Burbridge, T.N., Ph.D.
Pharmacology

Buschke, Franz, M.D.
Radiology

Carbone, J.V., M.D.
Medicine

Coleman, R., DDS
Dentistry
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ISOTOPE AND PROJECT:

Tritium; th: To be used in studies of the in-
teraction of various chemical agents with the
metabolism of the total organism as well as
with tissues from various species of laboratory

animals. This work is a continuation previously

cutlined in which the effects of ethanol, tran-
quiligers and hypnotic sedatives on the incor-
poration of essential metabolic intermediates
in various cellular processes during acute
and/or chronic administration of the agents are
determined. In addition, the metabolic con-
version of ethanol to various cell metabolic
constitutents is also studied.

Radium; Radon: This application is for the
clinical use of radium for treatment of ma-
lignancies as indicated by consultation between
members of the section of Radiation Therapy,
Dept. of Radiology and other departments.
Platinum or gold filted radon seeds to be used
in treatment of malignant disorders and
occasionally in other tumors as used in stan-
dard recognized procedures authorized by the
section of Radiation Therapy, Dept. of Radio-

logy.

60Cobalt: For clinical use in a teletherapy
unit in radiation therapy.

60Cobalt: For use in performing standardized
therapeutic clinical methods under the super-
vision of or as directed by the Section of
Radiation Therapy. he use is primarily in
the treatment of cartcinomas of the bladder and
nasqpharynx.

Tritium: Tritium will be used in an attempt to
label bilirubin. If this proves feasible, the
labeled bilirubin will be employed to study
the bilirubin metabolism in the normal rat and
the rat with congenital non-hemolytic icterus.

3s. - Serialhistologic studies on the mechanism

of palatal closure in normal fetal rats suggeste
that the lateral palatine process attained their

definitive palatal position by means of an "in-
ternal force” rather than by cell proliferation.
Se:veral investigators have suspected an accu-
mulation of sulpho-mucopolysaccharides in the
lateral palatine processes to be responsible
for the turgid force necessary for the eleva-
tion of the palatal processes. By contrast,
cleft palate animals have indicated a reduc-
tion in sulpho-mucopolysaccharides in the
lateral palatine processes. There is Sgnsider-
able evidence in the literature that Z’S is in-
corporated into sulpho-mucopolysaccharides and
%g%trégugs transferred across the placenta into

;
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Coleman, R.,AD.D.S.
Dentistry

Contopoulis, A.N.,M.D,
Anatomy

Corbascioc, Aldo, M.D.
Ped. & Pharm.

Coulson, W., M.D.
Radiology (SFGH)

Craig, J.C., Ph.D.
Pharmacy
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continued:

On the basis of these findings, the purpose of
this investigation is to determine the sites

ot uptake ot 355 in the palatal shelves of the
rat fetus during various stages of normal pala-
tal closure by means of autoradiography. Sub-
sequentlg a similar study emplging the same
dose of 35s is planned for cleft palate fetuses
obtained from mothers given various teratogenic
agents for comparisom with the normal series.

32?; 1311; 59Fe; 5lCr; 1311 will be used for
uptake by the thyroids of rats after the injec-
tions of different ggrmones. The turnover and
excretion rate of 1311 will be also studied
in the igTe rats. In pregnant rats, the trans-
fer of I through the placenta barrier to the
fgius will be examined. The incorporation of

I in the different thyroid hormones will be
studied and paper chromatography will be used
in order to esisglish the form of circulating
and thyroidal . Increase is due to accumu-
lation °§ decay because of shipments once a
month. -7Fe: will be used in the determination
of Fe turnover in the rats after the adminis-
tration of dif ferent hormones and for the de-
termination of blood volumes in different ex-
perimental conditions with the use of radio-
active red cells obtaigsd frogldonors %gjec-
ted previously in the “Z7Fe. Cr and °<P will

be used for determination of blood volumes.

3H Thymidine: 3H Cytidine: Intra-peritoneal in-
jection in mice and rats whose kidneys, intes-
tines, bladder and tongue are removed serially
1, 2,3 hrs. after the injection.

Tritiated Thymidine: Intra-peritoneal injection
of 10 nc in CAF and BALB mice which are sacri-
ficed 1,3,6, hrs. later and whose duodenum,
bladder, testes and skin are removed and fixed
for autoradiography.

6000; 226Ra: For clinical use in treatment of
carcinoma and other diseases requiring radiation
therapy.

20990% WPAdO> 21 wal) porsINEISd BoM IR BOIYSE) Aur Ul paonposdas 10 ‘pardod ‘parnb aq Arw Jeudiv NIy JO uoiod oN

226Ra: The Barber Colman instrument contains
radiocactive foil in the detector chamber. The
Eggd and silver aluminum foil contains 56 ng of
Ra heated to 300°C, safe body burden 0.1 ng.
Source will be checked at appropriate intervals
for radon leakage and machine visibly labeled
as to source amount and that it constitutes
a radioactive hazard.
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INVESTIGATOR AND ISOTOPE AND PROJECT
DEPARTMENT

Crocker, T.T., M.D. 3H solutions uridine, gytidine, thymidine; 358
C.R.I. sulfate in solution; 353-amino acids, solution
amino acids; 4C solutions acetate, glucose:

Animal and tissue culture experiments are being
done on distribution of labeled compounds in cells
and fluids.

14c.  Aminoacids

3u; 32p; lhg; 35s: Determine incorporation,
synthesis, and turnover of specific labeled
compounds intoc amoebae and tissue culture cells,
to be followed by determination of localization
and amount of label by means of autoradiography.

35S:Typica1 experiments on incorporation of 353
by mucous glands in rats during 48 hr. after
giving label have been completed with radia-
tion-safety advice and clearance after monitor-
ing the experimental area.

Dewey, Marjorie 1ho. A radioactive tag, 2-nitronapthalene will
Preven. Med. be administered.to a dog and the urine collect-
ed over a 72 hr. period. The urine will be ana-
lyzed for metabolic products, using solvent
extraction and paper chromatography.

Duggég, R.,Ph.D. 35s k 3%scn: Radiocautography of frog stomach.
th; 3H; 3601; 22Na; th: Frog gastric mucosa
the first 2 isotopes are to be used in label-
ing parts of the cell associatéd with secréetion
(b) Guinea pig smooth muscle. The last three
isotopes are to be used in the study of the
ionic composition of this muscle.
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Eberle,Chas.M.D. 32P; l98Au: Material is to be injected into the
Orthop. “urg. brachial artery of each operative limb. Sub-
sequently, in varying intervals, radioautographs
will be obtained in fixed g ecimens to deline-
ate or demonstrate distribution of the radio-
active material.

Edelman, I.S.,M.D. 22Na; 36c1; 86y, 28Mg: The studies to be under
Medicine taken will consist of in vitro measurements of
the flux of radioactive substances across the
frog gastric mucosa and the toad urinary bladder
and the tissue uptake of these substances.

13403; 13703; 14c. The studies to be undertaken
will consist of in vitro measurements of the flux
and tissue uptake of radiocactive subsmnces using
frog gastric mucosa and toad urinary bladder.
Utilization of metabolic intermediaries by the
rabbit diaphragm.
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INVESTIGATUR AND
DEPARTMENT

Edelman, I.S., M.D.
Medicine

Edelman, I.S., M.D.
CVRI & Gen. Med.

Eiler, J.J.,Ph.D.
Pharm. Chem.
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ISOTOPE AND PROJECT

24Na: The study to be undertaken consists of:
(a) the measurement of sodium exchange in vi-
tro in rabbit skeletal muscle; and (b) corre-
Tations of total exchangeable sodium with
changes in blood pressure in patients with
essential hypertension before and after thera-
PY-

b2g. The study to be undertaken consists of
correlating total body composition (Kg) with

alterations in serum electrolyte concéntrations

in patients with congestive heart failure, re-
nal diseases and hepatic diseases.

3H: A comparative study of 3H,0 and H30 will
be carried out. The usefulness of these iso-
topes as tracers for body water metabolism
studies will be explored.

353: To determine the effect of antidiuretic

-and other hormones on the Eermeability of

tissues in vitro to SO, . he particular sys-
tems to be employed ar@: frog skin, urinary
bladder of the toad, rabbit amnion and rabbit
mesentery.

36Cl; 28M’g: Studies on the role of electroly-
tes in bioelectric phenomena by measurement of
isotopic fluxes (frogs, toads, rats, rabbits
& dogs).

14 22

Cs 3H; Na; 2l"Na: Studies in localization o

f
labeled hormones and intermediates in frog skin,
s

toad bladder and other anuran tissues. Studie

on the role of electrolytes in bioelectric phe-

nomena by measurement of isotope fluxes.

Tritium: The tritium is to be used to triti-
ate argininé vasopressin and it will then be
used to study the kinetics of the hormone in
the toad urinary bladder. In addition, radio-
autographs will be prepared to localize the
site of action of the hormone.

th; 32p. As a continuation of previous work
from this laboratory, it is proposed to study
the effect of hynotic depressants (phenobar-
bital, Doriden & phenylurethane) on the ATP
turn-over and its utilization in Tetrahymena
g{riformis and in selected liver preparations.

e kinetic equations perg%tting a study of the

rate of turn-over, using <P, have been for-
mulated. The effect of the drugs on t.hel TP
promoted carboxylation of proprionate-2--*C-
COH will be studied in liver preparations
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Eiler, J. J. Ph.D.
contd.

Eisenberg, E., M.D.
Medicine

Elliott, H.W., M.D.
Pharmacology

Elliot, Jas.S., M.D.
Urology
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using 32? COzlh, to study phases of the

total reaction. "Finally the ATP promoted syn-
thesis of fatty acids in "Wakil" avian liver

fractions and iE Tetrahymena will be studied
using acetic-1- 4C acid and the spectrophoto-
metric assay method of Wakil et al.

3H; tritiated phenyl, Doriden, Phenobarbital:
Phenobarbital, phenyl ethyl glutarimide (Dori-
den) and aniline will be tritiated (Radio-
activity Center) by the Wilzbach method and the
tritiated aniline converted in a one-step syn-
thesis to phenylurethane. Exchangeable tri-
tium will be removed (ethanol) and the com-
pounds purified (Celite columns). The intra-
cellular distribution of the three tritiated
narcotics in Tetrahymena pyriformis will be
followed using autoradiography. Our studies
on the biological action of the narcotics in
Tetrahymena suggest that the endoplasmic re-
ticulum,as well as the mitochondrial membrane
may be a locus of distribution.

lhc. The incorporation of palmitic acid, pal-
mital aldehyde and plamityl CoA into phospho-
lipids will be daudied using rat brain homoge-
nates. Attention will be directed to the syn-
thesis of esters and vinyl ether linkages from
each of the three intermediates.

hsCa: Will be infused intravenously into dogs,
100uc over a two to four hour interval at a con
stant rate. Effecs of hormones on renal hand-
ling of calcium will be evaluated by infusing
one kidney simultaneously with the hormone in
question and using the other kidney as a con-
trol. Renal function will be monitored with
ingulin and pAH clearances.

th: mall animal and isolated tissue studies
with lic labe}gd analgetics. Human studies on
excretion of C labeled analgetics. These to
be done in the office of Prof. H. Rapaport,
0l1d Chemistry Bldg., Berkeley Campus.
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lig, Synthesis of N-IACH labeled morphine by
means of Wallai reactiod. Methylation of nor-
morphine by HC**HO in presence of formic acid
and an atmosphere of nitrogen. Reaction mix-
ture to be roflufad about 4 hours and result-
ing morphine-N-C H3 to be purified by recrys-
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tallization.

l4g. Laboratory studies of calcium oxalate solu-
bility in salt solutions and in urine utilizing ios-
tope dilution techniques. Studies of method for de-
termining oxalic acid in urine. No human use is con-
templated. Work being done in Oakland VA Hospital.
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Biochemistry

Finkle, A.L.,M.D.
Biochemistry

Ganong, W.F., M.D.
Physiology &
Preven. Med.

1090213

59Fe: to study the uptake of iron by iron-
storage proteins incubated with radioactive
iron is to be used for the gquantitative esti-
mation of the incorporation of micrograms of
iron. This assay method will be employed, for
example, to guide the isolation of an unknown
active principle in liver extracts that mediates
the uptake of ferric ion by apoferritin, and
which may be a physiological regulasor of iron
storage. The assay will also be used for ki-
netic studies of the mechanism of the reaction.

85Krypton: Inert gas diffusion measuremegg of
renal blood flow. Arterial-renal venous “-Kr
differences will be measured in instances
where the electromagnetic flowmeter indicates
a rate lesg than 400 ml/min/Kg body weight.
One tc of °2Kr dissolved in saline will be ad-
ministered intravenously with the PAH infusion
solution during a period of 10 minutes. During
this time, renal venous and femoral arterial
blood will be collected continuously through the!
indwelling radiopaque polyethylene catheter
(of equal length to insure accurate sampling),
into siliconized tubes. The radioactivity of
the specimens will be determined by means of
a multi-channel gamma-ray spectrometer.

lb’C (hydrocortisone-b—lhc): The hydrocortisone
will be injected into dogs, their urine collect-
ed and the specificity of a urinary metabolite
of hydrocortisone determined. From this infor-
mation, the rate at which hydrocortisone is
secreted can be calculated. '
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Tritium (aldosterone 1,2,3H) The tritium-label-
ed aldosterone will be injected into dogs, their
urine collected, the specificity of a urinary
metabolite of aldosterone determined. From this
information, the rate at which aldosterone is
secreted can be calculated. This is the same
technique used by others in humans for deter-
minations of aldosterone secretion rate.

1317, i, 131 ¢ (labeled Diodrast): (1) Renew-
al for continued study of efffgi of brain lesion
on in vivo thyroid uptake of I, 2 & 3) Renew-
al, for continued study of adrenal secretion of
aldosterone. Plasma extracts are acetylated with
tritium-labeled acetic anhydride, purified by
two paper chromatographies, and then oxidized
before final chromatography. The purified ste-
roid is counted in a liquid scintillation
counter and the amount of aldesterone in the
original sample calculated from the amount of
lhc indicated lost during purification. The

14c 1abeled sterfifs as indicators to calculate
losses. (4) The 131 Diodrast will be used to
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Anatomy
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continued:

measure renal blood flow in dogs during stimu-
lation of the medulla oblongata. It will be
infused intravenously at a constant rate and
the amount present in sequentially collected
universal blood samples determined by counting
in a well-type scintillation counter.

51

tural damage to the red blood cell and/or the
reticulo-endothelial system of the dog while
the animal is undergoing extra-corporeal cir-
culation.

lig (as cholesterol): It is known that on car-
diopulmonary bypass, a certain amount of dam-
age is done to the lungs which is reflexed in

the study of surface tensions. Chemical work by

Dr. Jno. Clement's laboratory reveals that
fatty acids and cholesterol seem to inhibit

the surface acting substances of the lung. In
the past three years we have developed the
method of repeatedly producing injury to the
lung by cardiopulmonary bypass and have demon-
strated various methods of improving this con-
dition. In order to further elucidate the in-
hibition possibilities of cholesterol, it is
planned to tag these animals with '5 ng of
carbon tagged cholesterol, check its distribu-
tion through the lungs following which we will
use cardiopulmonary bypass and determine if
there is significant increase found in the
lungs of cholesterol. It is-hoped that by this
method we will be able to further study the
methods of reducing this hazard in the clinical
patient. Dogs will be used in this experiment.

1311 (as NaI). Post operative cancer patients
primarily thosf Yho have carcinoma of the lung
wil} Ee given 31T in order to measure plas-
ma 1311 Tevels during therapy with histamine
and serotonin blocking agents in order to
evaluate efficacy of drug action. Unwanted ra-
diation to the thyfg%d will be avoided by the
administration of I prior to test.

3H (trit. adenine, trit. acil); 3H (trit. thy-~
midine, trit methionine) ““S (DL-methionine);

I (carrier free NaI): 1In vivo and in vitro
labeling mouse eggs and serum proteins.

1311 (albumin); Tritium (albumin 3H): In vivo
and in vitro labeling mouse eggs and serum pro-
teins.

Cr: To determine if there is inherent struc-
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3H; 35S: Intravenous injection into mice; in vi-

tro labeling oocytes obtained from oviduct.
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INVESTIGATOR AND ISOTOPE AND PROJECT
DEPARTMENT

Gregnbergz D.M., Ph.D. 3H: Nucleosides and Nucleotides to be used to
Biochemistry study conversion of ribonucleotides to deoxyri-
bonucleotides in vivo and in vitro.

May also be used in experiments with lipids and
amino acids. These are not yet projected. Do-
sage would be at same level as in the above.

Greenberg, L.D., Ph.D. 1%, Riboflavin: Investigation of intermediate
Pathology metabolism of riboflavin in the monkey.

3H: Preparation and investigation of the inter-
mediate metabolism of tritiated pyridoxine in
the rat and monkey.

Greenspan, F., M.D. 1311: Anterior pituitary hormones (growth hor-
Medicine mone, ACTH, TSH) will be labeled with 131I and
used for study of in vitro distribution of the
labeled hormone in normal and hyperthyroid
patient's serum. The labeled hormone will also
be used to study its in vivo distribution in
rats.

1311, we are attempting to develop a quantita-
tive immunochemical assay for human growth
hormone. Gamma globulin, prepared from rabbits
immunized with human 35 bovine growth hormone,
will be labeled with +31I. The labeled gamma
globulin which contains growth hormone anti-
bodies will react with purified growth hormone
in a precipitin test. If a constant amount of
growth hormone antibody is used, the distri-
bution of radiocactivity between supernatant and ¥
precipitate in the precipitin test should be
proportional to the amount of growth hormone an-
tigen present. ‘

I 131: Anterior pituitary hormones £§I°"th hor-
méne, ACTH) will be labeled with I by Dr.
Peng and then used for an in vitro“assay in-
volving binding of the labeled hormones to
tissue slices obtained from hypophysectomized
rats.
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Slcr, 3H, 111Ag: Anterior pituitary hormones

- (growth hormone, TSH) will be labeled and then
used for an in vitro assay involving binding
of the labeled hormones to tissues from hypophy-
sectomized rats. Dr. Peng _will tritiate the
pituitary hormones with H32.

1090215
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70 Kg.

ISOTOPE AND PROJECT

1251, Will be given orally to patients with
various types of thyroid disease. Blood will
be drawn at 24 and 48 hours and subjected to
column and paper chromatography to separate
iodinated °°mp°uf§i' TE%? is currently being
done with 150nc I. I will provide high-
er blood counting rates, with a longer (60
day) half life, and at the same time deliver
less radiation to the patients because of no
beta emission. Chromatography of iodinated
compounds in blood will provide valuable
information in regard to the nature of the
defect in thyroid hormone biosynthesis in
nontoxic goiter thyroiditis, thyrotoxicosis
and thyroid carcinoma. Patients afgd 10-12 in-
clusive, will be limited to 350nc 1<5I which
corresponds approximately to fhf same radia-
tion dose obtained from 25uc +31I. Other pa-
tients may receive up to llmc. or weight in
Kg x 1 me. which'.ever is less.

1311. anterior pituitary hormones {growth hor-
mone, ACTH, TSH) will be labeled with 131I and
used for study of in vitro distribution of the
labeled hormone in normal and hyperthyroid
patient's serum. The labeled hormone will also
be used to study its in vivo distribution in
rats.

125, Pituitary hormones {3§H, growth hormone,
etc) will be labeled with I, 100mc will be
used for each labeling. The labeled hormones
will be studied for chemical and immunochemi-
cal properties and for its ability to bind to
its ti§§et QKgan. This is currently being done
with I,

less destructive to the hormone--no beta emiss-
ion, and has a longer half-life.

111pg. Anterior pituitary hormones (growth hor-
mone, TSH) will be labeled and then used for
an in vitro assay involving binding of the la-
beled hormones to tissues from hypophysectomi-
zed rats.

203Hg: Anterior pituitary hormones (growth hor-
mone, TSH) will be labeled and then used for an
in vitro assay involving binding of the labeled

hormones to tissues from hypophysectomized rats.

3H: Tritiated bilirubin will be infused into
small animals and used to study clearance, dis-
tribution and metabolism of this pigment.
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I provides a better label as it is
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INVESTIGATCR &
DEPARTMENT
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Grodsky, G.,Ph.D.

|qﬂ02|1

ISOTOPE & PROJECT

1311. The labeled growth hormone will be in-
corporated into an immunologigil assay for . -
growth hormone. The insulin I from Abbott ..
Labs.is :used in an immunological assay for
insulin in biological fluids. All work is in-
vitro.

1317, gurrent studies on distribution of bili-
rubin-’H in rats require accurate estimatigg
of residual blood in the tissues. Albumin -J1I
purchased from Abbott will be used for this es-
timation while simultaneously counting the tri-
tium labeled bilirubin.

14C: In vitro studies involving metabolism of
labeled intermedia:ries by tissue slices and
homogenates. Tracer use for chromatographic lo-
calization. .

1hg. Incubation of tissue slices with l4C ace-
tate or mevalonate with subsequent isolation
and counting of chdtesterol activity.

1311. The synthesis of insulin (in vitro) in in-
cubating pancreas slices from the mouse wi}% be
studied by measuring the incorporation of 1311
tyrosine into the insulin produced. The insulin
will be isolated and assayed using immunoclogi-
cal and counting procedures previously described § i
in earlier isotope applications. Insulin levels
indhuman serum will be assayed by this same pro-
cedure.

131T: An in vitro assay of growth hormone will
be developed, utilizing the principle of pro-
portional displacement of iodinated growth hor-
mone (G.H.) from a G.H.-antibody complex by un-
labeled G.H.
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lac: Glycine lbc and Glutamic Acid 1hg will be
perfused through an isolated rat liver in vitro
Bromsilfalein %BSP) will be added to perfusate
shortly after and the bile collected. The BSP
metabolite after isolation and puIification
will be investigated for glycine 4¢ and gluta-
mic 14C contents.

2eppoq wiuidoo s

3§: Synthesis of tritiated glutathrone (GSH)

by the Wiltgbach procedure. Use of the GSH

in studies of BSP metabolism in isolated per-
fug?d rat liver (a BSP-GSH conjugate is suspec-
ted).
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ISOTOPE & PROJECT

th: Yeast is grown in a medium containing the
labeled compound. The nucleic acid from this
yeast is examined to determine whether a specific
nucleotide is formed from orotic acid.

59Fe: The effect of portacaval shunt on absorp-
tion of iron from gastrointestinal tract into
blood will be studied on patients with liver
disease.

59Fe: The effect of portacaval shunt on absorp-
tion of iron from gastrointestinalltract into
blood will be studied on four animals.

1984u: This isotope will be injected into a peri
pheral vein and multiple rapid samples will be
taken from a peripheral artery to measure its
rate of disappearance from the blood. his rate
of disappearance will also be compared with the
rate of disappearance of radiocactivity from the
hind limbs as measured by scintillation counter.

To measure the liver's efficiency in re-
moving the isotope, it will be injected along
with T-1824 in a known ratio into a mesenteric
vein and the ratio of isotope to T-1824 will
be measured for the first sixty seconds after
injection in the blood of the inferior vena cava
above the diaphragm.
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This study will be done in normal dogs th
have been fed carbon tetrachloride. It will als
be done pre and post operatively in animals havi
various operations for portal vein decompression

s
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INVESTIGATOR &
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Havel, R.J., M.D.
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ISOTOPE & PROJECT

lkc palmitic acid: This palmitic acid will be con-
verted to the sodium salt by addition of an aqueou
solution of sodium bicarbonate and the solution
heat sterilized. The soap solution will be added
to a quantity of sterile human serum albumin so-
lution to yield a concentration of 1 to 2 moles
fatty acid per mol of albumin. The resulting
physiologic fatty acid-albumin complex will be

ingected intravenously in Koung labile diabetic
subjects hospitalized on the metabolism ward of

Moffitt Hospital on three occasions: during ade-
quate chemical diabetic control; at the onset of
ketosis after withdrawal of insulin; and during
the presence of moderate ketosis prior to rein-
stitution of insulin therapy. From appropriate
analyses of serial blood samples, the turnover
rate and miscible pool of unresterified fatty
acids will be calculated during these periods.
The data obtained will be correlated with quan-
titative analysis of plasma glucaése, ketone, and
lipo-protein concentrations during the periods
of study. The blood samples will be processed
at the Hooper Foundation and the radioactive
assays will be performed at the Radioactivity
Research Center. On the basis of a 24 hour half
life of the palmitic acid in the body, Dr. Kenneth
Scott has calculated that total bbdy radiation
for the entire study would be 5-6 mr. per subjec
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903r. The isotope is contained in an ionization
detector which forms a part of a gas-liquid
chromatograph apparatus to be purchased from
Research Specialties, Inc. The source for this
detector has been shielded in accordance with
AEC requirements. The 90Sr is alloyed with gold
and covered with gold foil and should represent
no radiation hazard since it is a B emitter and
is shielded by this equipment.
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lbg, 1317, 3y, 32p: (1) Metabolic studies in rab
dogs, and possibly other animals. (2) Metabolic
studies in tissue slices and homogenates. (3)
Membrane transport studies.
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anhimals :in:orderctoclabel. chylomictonsior lipo-
proteinscwhich :will then be isolated and injected
into recipient animals.

l4g, Preliminary studies in subjects over 40 re-
ceiving ﬁonstant intravenous infusions of palmitic
acid-1-14C during exercise have shown that both in-
flux and efflux of free fatty acids in the blood
plasma are accelerated during exercise. The total
flux of free fatty acids during exercise is totally
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Medicine & CVRI
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ISOTOPE & PROJECT

14 contd. insufficient to account for the energy
needs of these subjects as measured by oxygen con-
sumption. It is considered that free fatty acid
flux may limit the magnitude of exercise during
non-steady state conditions. It is felt to be im-
portant to carry out similar studies during steady
state exercise and in highly trained subjects

who can carry out high work; such subjects are
necessarily young. These studies require the use §
of 25 microcuries of 1l4C because of the high turnd
over rate of free fatty acids. 2

3
l4c: The palmitic acid will be converted to the £
sodium salt by addition of an aqueous solution g3
of sodium bicarbonate and the solution sterili- gi
zed by heat. The soap solution will be added to'<§
a quantity of sterile human serum albumin solu- _f_
tion to give a concentration of 1 to 2 moles £
fatty acid per mol albumin. The resulting com- 2
plex will be injected intravenously in subjects ,gg
hospitalized at Moffitt or San Francisco General:'é
The conversion of the fatty acid to other cir- gg
culating lipids, especially triglycerides, will 3%
be studied to derive information regarding pool Qg
sizes and turnover rates under varying conditionsi?
of diet and in certain hyperlipidemic states. 55
Available evidence indicates that the biologic g3
half-life of palmitic administered in this manners s
to humans is about 24 hours. For each study, the EC

1INl

minimum quantity necessary to provide the requir
information will be used. '3
Titaniumtritide coated on 0.00X thick stainless
steel foil: a sealed source--total activity not
to exceed 250mc.

5‘]'Cx': We use our own modification of Sterling &
Gray's method for measurement of blood volume
(Scand J. Clin. & Lab. Invest. 14:355,'62)51Ten
ml. of the patient!'s blood is tagged with “~Cr
using sterile preca utions. A carefully measurmdi
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volume of tagged cell suspension is given intra-
venously and a portion of suspension is reserved
for use as a standard. Blood is taken from the E
patient at suitable intervals for determination
of hematocrit and radicactivity. The latter is
compared with the radioactivity of suitable di-
lutions of the tagged cell suspension. Patients
are only those selected for special study because
of advanced conditions assqgciated with edema or
abnormalities of serum protein. Plasma volumes

are measured with T 1824. Volunteers will be limit-
ed to a few individuals with extreme abnormalities
of bodv build.



INVESTIGATOR & ISOTOPE & PROJECT
DEPARTMENT
Hopper, J., Jr., M.D. 51Cr: contd. Tagged cells intravenously, l-5x
Medicine & CVRI in patients, 1-2x in volunteers, intervals of 1
week or more in patients, no less than 4 weeks in
volunteers.

5% e: Studies contemplated in anima%g involve the
measurement of bloog volume by the ““Fe red cell
tag method, and of 9Fe incorporation into the
circulating RBC. These techniques are being used
%B connection with assay of erythropoietin. The
Fe red cell volume method being used is that
of Contopolous et g%Fdescribed in Endocrinology
55: 808, t54. The e uptake method is that of
Jacobson et al, described in the Jr. of Lab. &
Clin. Med. 46:671,155,
5lcr: Technique to be used is that of Sterling & g§
Gray for the measurement of blood volume. Using
sterile precautions, 10 to 1l5cc of blood removed
from the patient whose blood vo%Eme is to be
measured, is equilibrated with Cr after washingi &
three times with 0.9% saline solution,an appropri
aliquot will be injected into the patient, and
another used to determine radicactivity of stock
blood. Samples of blood will thereafter be taken
from the patient at suitable intervals for the es
timation of radioactivity and calculation of cir-
culating blood volume.

043 wononpoadoy

[P

‘p1-nb 3q Lew jsuaimw By Jo worod oN

mg woadg v

meonposdax
‘SO,

‘Areqry g

udysej Au
magun

Horton, R., M.D. 3H .. Testosterone: The secretion rate of testoste
Medicine-Metabolic will be determined in selected cases illustrating
various abnormalities in sexual development and
adrenal disorders.

17
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A tracer dose of 1l-2nc of tris
tiated testosterone will be injected and urine
collected for 24 hours. Testosterone will be en-
zymatically hydrolyzed from its glucuronide. The
freed steroid will then be repeatedly chromato-
graphed for separation, oxidized and specific ac-
tivity determined.
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injected intravenously. Urine is collected and t
metabolites of cortisol are separated chromato-
graphically. Secretion rate can then be calculatei.

L-C 14 cortisol: One nc of C 14 labeled cortisolhis

Jergesen, F., M.D. 32P: 32P and 510r have been used to evaluate the
Orthop. Surg. adequacy of circulation of the head of the f'emur

(ct'. Tucker, F.R., J. Bone & Jr. Surg. 32B: 100,
'50). Results obtained in that manner have been
questioned. It is not known whether the uptake of
radioactivity results from diffusion from the
tissue tluids or from the vascular circulation.
Radiochromium-tagged blood cells suggest a method
of" turther study.

1090221
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ISOTOPE & PROJECT

It is the ngpose o§ this study to compare the
uptake of 2*“Cr and 2P in osteocarthritic femoral
heads that have been removed incidental to arthro-
plasty. The results will be correlated with micro-
scopic examination of the removed bone.

353 . Two hundred microcuries per 100 grams body &
weight of Long-Evans' strain rats to be injected
interperitoneally. Rats to be used will be males §
of 100, 300 and 400 gram weights, and females of g
100, 200 and 300 gram weights. Two animals of g
each category will be utilized. Half of the group;
are to be sacrificed 24 hours after injection ands ¥
the other half 72 hours after injection. Sectiohsk’
of mid and lower thoracic spine and upper and 1o
lumbar spine are to be prepared for radioautograpg$
in order to assess the deposition of radioactive ¢ 3
sulphur within the nuclecus pulposus. - 1

g
hsCa; 140: The effect of several manuevers (effecig
ing cardiac contractility in vitig) on calcium £§@
fluxes will be determined using *2Caias the tracelg
maerial. Rat, guinea pig, and rabbit myocardium ’
will be mounted in isclated tissue baths and ex- g
zosed to physiologic saline solution containing 5?

5Ca ind then analyzed for uptake of calcium. Suc
rose 14C will be utilized in a similar fashion
to determine the extracellular space of the isola
ted tissue.

-
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1311: To measure efficiency of fat absorption in
rats subjected to various g}itary situations by
measuring the excretion of Ilﬁf the feces afte
intragastric administration of *“~I triolein.
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3H: To study deposition of Vitamin A4 in the live
ind to study mobilization of Vitamin A from the
iver.

wodj

lhg. To determine rate of synthesis of liver fat ¥
after various experimental treatments of the ani-i
mals.

lic (acetate 1-1“0): To measure lipogenesis in cag
lorie restricted rats.

1311; To be used to measure fat absorption in ad
1ibitum and caloric-restritted rats.

lhg (Acetate l-l“C): The incorporation of acetate-
1-14C into liver lipids‘will be measured in normal
and starved rats.
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ISOTOPE & PROJECT

60¢co : This experiment is designed to evaluate pa-
tients suffering from anemia in order to diagnose
garnicious anemia and other macrocytic anemias.

Co labeled By, will be administered orally. The
subsequent test will be essentially that of
Schilling; ur%ne and plasma samples will be
measured for ©0Co, | z

L7Ca: All preparations of serum are done in Kala-3
magzoo, Michigan by the Upjohn Co. Our part in
the project is to separate serum proeins ultra-
centrifugally and determine ratio of bound to
free 47Ca.
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ll*"C"’glucose; l"C cholesterol: lkc glucose will be

used in vitro insulin assay utilizing rat adi- <
pize tissue_and collection and measurement of f
C1%0,. 4-Cl4 cholesterol will be used in vitro £
studges of cholesterol esterification by homo- 2
genates of adrenal tissue. %
3y Thymidine: Injection of single dose of 1l.5uc/ g
Gm. intraperitoneally into rats and animals sacriz 3

ficed after various intervals, intestine remov-
ed and tissues prepared for autoradiography. Ani-
mals to be used will be parabiotic pairs consis-
ting of one control animal and one having had an
intestinal resection.

1 pOnpal

3H: Administration of tritiated thymidine intra-
peritoneally in rats to be sacrificed at regu-

lar intervals to measure the turnover rate of the
intestinal mucosa in normal rats and rats subjec-
ted to partial resection of the small intestine.
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3H: Tritium incorporation into pyridine nucleo-
tides. The reaction will be carried out in wate
solution, in "in vitro™ experiments. Work will b
done in a hood.
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l4c: Radioactive isotope incorporation into chemi
cal compound. Experiments are to be performed
with engymatic systems "in vitror~.

3H; Sulphgtes35: S-35 sulfate will be used to E
measure the rate of biosynthesis of sulfated com-
pounds in embryonic cartilage extracts. -

Tritium gas will be handled in the
Radioactivity Research Center under the supervision
of Dr. C. T. Peng. The purpose of this experiment
is to tritiate uridine compounds in order to measure
their incorporation in chondroitin sulfate present
in embryonic cartilage.
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ISOTOPE & PROJECT:

All the experiments concerning the incorporation
of radioactive materials that will be handled in
room MS 104 will have doses no greater than 0.1 mc.

lhc: Radioactive incorporation in isolated in
vitro systems (biochemical) which synthesize
mucopolysaccharide intermediates.

3H; l’*C; 35s: Above listed isotopes will be used
during the period of one year in experiments in-
volving the preparation on chemical compounds.
The biological work will restrict the use of
these compounds on cell-free systems with radio-
active doses no larger than 0.1 mc. per mg. will
be prepared in Dr. Peng's laboratory. The use and
handling of these compounds will be in 104 of th
old medical school.
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Slep: Ordinary and triple parabionts of male
Sprague-Dawley rats. It is planned to inject in-
travenously in one of the parabionts one single
time labeled erythrocytes and to determine when
equilibrium between both partners is reached.

3H: For absorption study; external use only.

1311; This will be used to label plasma protein
and antibodies. The labeled proteins will be use
primarily for in vitro immunochemical studies in
the area of immunohématology.

Patients with the following disorders will
be studied: 1) acute and chronic leukemias; 2)
acquired hemolytic anemias, 3) multiple myelomas
and other dysproteinemias. Practically all in
category 3 and most in category 1 will be over 40
years of age. The acute leukemias and some of
the patents in category 2 will be in the 25-40
yr. range because of the age incidence of these
disorders.
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1251: This will be used to label plasma proteins
and antibodies. The labeled proteins will be used§
primarily for in vitro immunochemical studies in
the area of immunohematology. Patients with the
following disorders will be studied: 1) acute and
chronic leukemias, 2) acquired hemolytic anemias
and 3) multiple myelomas and other dysproteinemias.
Practically all in category 3 and most in category
1 will be over 4O years of age. The acute leuke-
mias and some of the patients in category 2 will
be in the 25-40 year range because of the age in-
cidence of these disorders.
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ISOTOPE & PROJECT

3H: 3H labeled red cell isoantibodies will be pre-
pared by polymerizing the corresponding labeled
methionine to the antibody containing gamma
globulin. The labeled antibodies will be reacted
with red cells in vitro and radioautographic tech-
niques will be used to study the binding of anti-
body to individual red cells.

vonaod oN

5%e: This will be used to study iron incorpora-
tion into red cell hemoglobin in patients with
hematological disorders.

SlCr; 131I: Serial blood volume determinations are
to be made on five dogs by simultaneous use of
5lcr-tagged red blood cells. I-tagged serum
gamma globulins, and T 1824-tagged albumin. The
ma jor purpose is to check the plasma volume space
as determined by the globulin volume as compared
to the albumin volume and that obtained from the
red cell volume and venous hematocrit.

10 W) JO

3H: Digitoxin, a representative cardiac glyco-
side, has a long duration of effect biologically
but is chemically very short lived. This fact is
established by izveral types of studies includ-
ing the use of “*C labeled digitoxin. The urinary s
excretion products have been shown by embryo duck
heart assay to be cardiocactive. Characterization
of these active metabolites is the problem that
we propose to study by using tritiated digitoxin.
We propose to work with dogs with rabbit liver
homogenate in which preparation we have already
demonstrated the presence of enzyme that causes th
disappearance of digitoxin.
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34 Thymidine: 3H Cytidine: Tissue cultures will be
grown in medium 199 to which the tritiated sub-
stances are added. The uptake of the radiochemi-
cals would be determined by autoradiology (Pele-
"The Stripping-film Technique of Autoradiography" &
Intern. J. Applied Rad. & Isotopes; 1956-57; 1-2: %

)

172 (1) and determinations of specific activity

by the method of Kahan (Purification & Measure-
ment of Microgram Amounts of Radioactive Nucleic E
Acids & Proteins from Animal Cells in Tissue Cul-
ture; Analyt. Biochem. Sept. '60; 1(2):107-126).

45ca: Treatment of hydroxypatite or powdered tooth
enamel with fluoride solutions varying from 300-
30,000 ppm of fluoride and pH varying from 5-10
has revealed that calcium F, microcrystals are
deposited on the surface of the apatite. It is
postulated that the calcium F, is formed not by
simple ajsorption of the F- iSns into Ga++ ions of
crystal surface but by dissolution of the Ca++
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Myers, H.M., DDS from the surface into the solution followed by pre-
contd. cipitation of calcium Fp. If the latter mechani-

sm is true, labeled L5ca from the bulk solution
should find its way into the microcrystals of cal-
cium F». Carrier free L5Ca is needed to avoid ex-
ceeding the solubility product of calcium Fp (3.67x
10-7 at 22°C and pH 7.05’ by inert carrier calﬁj).um 7
which would be present in the less expensive *-Ca
over that of normal exchange reactions of the apati-
te will be a measure of the amount of calcium Fj
formation produced by the mechanism outlined.

Y3 Jo woyd

353: Labeled cysteine to be administered to normal
and Vitamin A deficient rats. Taurine and Soh to
be recovered from urine.

2l ]
daw

Najarian, J.S., M.D. 3H Thymidine: Project involves in vivo labeling -
Gen. Surgery. of guinea pigs and mice with tritiated thymidine

~ and passively transferring the labeled lymphdd ce
obtained from the donors to recipient mice and _
guinea pigs. The recipient tissues are removed af
appropriate intervals and labeled cells identifie
by autoradiography and/or quantitation of total ¢
tium in tissues determined in a liquid scintillati
counter.
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Nelson,Marjorie M.,Ph.D. 3H: tritiated thymidine, cytidine, adenine: In vi

e
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Anatomy labeling of embryonic and placental tissues (rats)&
Ofengand,d., ° lbg, 32p, 35g; 3H: In vivo labeling of compounds H
Biochemistry of interest for the study of protein synthesis; g
in vitro study of the purified enzyme systems in- E
volved with isotopic tracers.
Page,E.B., MD & Glen- 3H: Tritium labeled estrone, estradiol, and estri
dening, M.B., MD will be added to placental extracts and perfusate

OB-Gyn. for the purpose of monitoring recoveries of these
steroids from these preparations. Tritiated es-
trone and estradiol will be obtained commercially.i
Estriol will be tritiated by Dr. C.T. Peng of the &
Radioactivity Research Center. It is for this puri

pose that the 20 curies of tritium gas will be
purchased. This will be handled only by Dr. Peng

in the area of the RRC. i
Papac, Rose, M.D. 34: To determine DNA synthetic times, turnover times,
Cancer Research and resting phases of mitotic cycle in Hela strain

cells, and to determine alterations of these times in
HeLa cells exposed to nitrogen mustard (varying con-
centrations of nitrogen mustard in times to exposure).

Peng, C.T., Ph.D. lhc; MyriStic-l-Clk acid is to be given orally to nor-
Radioactivity Res.Ctr. mal and tumor-bearing mice to study the extent and
the rate of its conversion to other fatty acids in
tissue lipids in these animals.

1090220
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ISOTOPE & PROJECT

lLC: In our study of the lipid metabolism and the
metabolic ftate of biological alkylating agents in
normal and tumor-bearing rats and mice, labeled
compounds will be used. These include various fatty
acids, carcinostatic agents {(chlorambucil, TEM, etc..
and some amino acids1 These gompounds will be eiiher
doubly labeled with 14C and 3H or labeled with 14C%
at a given position in the molecule. At present,
tgese labeled compounds are not commercially availy
able.

35Su_: According to Robert & Warwick (Nature 183,
1509 -159) the in vivo mechanism of action of Myle-i ¥
ran {Busulfan) is due to the formation with cysteih
ot a S-P alanyl tetrahydrothiophenium salt. Howevqgg
the identity of the compound was not firmly establg$
shed except by analogy to in vitro reactions. We 23
wish to t'olliow up on this point by administering tge
alkylating agent labeled with tritium Eo normal ¢
and tumor bearing animals dosed with 35s labeled
cysteine or cystine. The urinary metabolites ftrom £ ¢
these aniggls wiil be scanned for. compounds contai§§
ing both S and tritium as labels in the molecul )
Experiments will be repeated using other alkylating
agents.

usew nyi Jo

. . 1 ""';
3K (gas); l4c (Bacl#0,) Preliminary study showed sbide
significant differencgs in fatty acid compositon of ¢
tissue lipids in normal and tumor bearing rats andg §
mice, especially upon force-feeding. Therefore it 14
of interest to use labeled fatty acid esters to st@

the kinetics involved in the utilization of acid e
ters such as laurate, Myristate, palmitate, steara

oleate, etc. in these animals.

nswwdhﬂg}

32p. 32p g5 phosphate will be administered intra-'§1
peritoneally to fasting normal and tumor-bearing ¥
mice. At varying time intervals following injectiogg
these animals will be sacrificed and the phospho- 2
lipides from their organs will be extracted, radioX
assayed and fractionated by the technique of thin
layer chromatography to determine their rate of fqg-
mation.

3K (T2 as): Tritium will be used to synthesize MyeE
leran %tetra methylene bismethane sulforate) with
tritium in the alkane moiety of the molecule. Approxi-
mately 8 to 10 g. of the tritiated material with

high specific activity will be prepared. The triti-
ated Myteran will be sent to Helen Vodopick, MD, of
the State Univ. of Jowa Hospital for use in clinical
investigations under the guidance of Dr. Titus C.
Evans. The project is undertaken as a joint effort

of research.
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3H: 1In vitro studies only.

13II: To evaluate the effective blood flow in the
bone marrow of patients with leukemia and neoplas-
tic diseases and serious hfmatological disorders.
A trace amount 1-5nc¢ of 131I will be inpicted in-

to the marrow cavity and its rate of clearance 3
will be detamined under a variety of pharmacolo- 3
gic conditions. Previous studies of this nature §
have been reported by the principle applicant. 2
Petrakis, Masouredis & Miller:The Local Blood &
Flow in Human Bone Marrow in Leukemia & Neoplas- 2
tic Diseases As Determined By the Clearance Rate §3Z
of 1311, J. clin. Investig. 32:952,1953. These  E}

are research tools used in studying cancer patien§§§

- There is no planned termination point for this stuydy

£ =
5lcr: Patients with hematologic disorders involviqgg
erythrocytes, leucocytes, and platelets, such as ;
those associated with hemolytic anemias, purpuragi X
hypersplenism, lymphomata, leukemias, and carcino
mas, infections, etc., will be studied as to ery-?%
throcytic volume, red blood cell survival, and si
of deposition and destruction of tagged erythroc
leucocytes and platelets. These are research tool
used in studying cancer patients. There is no plamn§«
termination point for this study. LN

c

5%Fe: To study the iron metabolism of erythrocyte% S
in patients with serious hematological conditions g &
and diseases, and in patients with leukemia, lymp E
mata, and other types of malignant neoplasms. F
bound to plasma beta-glgbulin in vitro will be injég
jected into patients to investigate the in vivo m ;
tabolism of iron with respect to rate and sites o
erythrocyte and hemoglobin formation and destruct k.
These are research tools used in studying cancer
tients. There is no planned termination point for
this study. Patients are those havig cancer or le -~
mia if under age of 4O.

131; 125y, 1313 Polydinylpyrroliddong is to be uged
for routine diagnostic brain scans. 251 compoun

to be used in performing standardised, generally
recognized diagnostic clinical methods. The list
procedures & dosages as submitted Oct. 1962.

14c. In order to study the effect of various patholo-
gic states on glucose metabolism of red blood cells.
Whole blood from patients with various clinizal states
will EE incubated in vitro with glucose-l C+% and
the C+40, produced will be measured. For in vitro in-
cubation with blood only, will not subsequently be
administered to animal or man, not .for human use.



INVESTIGATOR &
DEPARTMENT

Pollycove, M., M.D.

Radioisotope Unit
SFGH

Rapaport, E., M.D.
Medicine

Reinhardt, W.0., M.D.
Medicine

Rodwell,V.W.,Ph.D.
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lI*C: In order to study the effect of various patho-

- logic states on glucose metabolism of the red blood

cell., Whole blood from patients with various cli-
nical states wili be incubated in vitro with glucose
-1 Cl4 and the Ci40, produced will be measured. For
in vitro incubation“with blood only; will not sub-
sequently be administered to animal or man, not for
human use. F 4

Any & all isotopes: For use in performing standardg-
zed, generally recognized diagnostic and therapeutgc
clinical methods.

1
g
1311; 51Cr: This is a request for renewal of approygl

given last year for use of these isotopes in the j3-
Cardiopulmonary Unit, SFGH. Becausé the Unit begaqig
s
£
]

199 u: For diagnostic use in hepatic scintigrams.

198Au: For diagnostic use in hepatic scintigrams.

3q Avw (EUINW NY)

as a new laboratory about two years ago, the work
late in getting started and only a very few experi
ments were carried out. Therefore, it is requeste
that the same approval given last year for use of ]
these isotopes on patients for determination of r
cell and plasma volumes, both total blood volumes 7
and regional splanchnic blood volumes. In certain sk
circumstances, they will also be usged for the meashge-
ment of cardiac output and central blood volume fofe
the measurement of cardiac output and central blo
volume measurements following injection through a ¢
cardiac catheter and collection from rotating tube?
via an indwelling arterial needle.

g
L3
2
3H: Radiolabeling of ova from donor mice. Transpla%%
tation of ova into uteri of normal and x-irradiateg§.
mice, study of development of ova. E

1ic (mevalonic acid) l4C(acetic acid): Isotopes wil
be used in experiments with bacterial extracts. 2

: g
14g Progesteronez4; lic Testosterine-A;Delta 5;
Pregnenolone 7a SH 17-a-hydroxy; 14C Progesterone-3;
In vitro tissue incubates will be enriched with th
radiocactive material and derivatives prepared by
suitable chromatography. Only in vitro studies wil
be conducted with this material using excised testes
and adrenals.

l4c dehydroepiandrosterone; 38 andros-4-ene~3,17-
dione: To be used in vitro work, incubation of
rabbit's testes, whole homogenate.

lig progesterone, 3H pregnenolone: Progesterone-h-lhc
and pregnenolone 3H- 7a will be used as substrates
for incubation of rabbit testes in vitro.
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Rubinstein, M.,M.D. 203Hg. Neohydrin: This investigation is designed to

Neurology label the pathologic lesion in experimental allergi:
encenhalomyelitis with radiocactive material and to

obtain radiocautographs of these lesions so as to de-

lineate some of their characteristics. It is antici-
pated that a means of diagnosing demyelinating le-

sions of the CNS by radioisotopic techniques can be

established. Studies on blood brain barrier iphlleg-

gic encephalmyelitis will also be carried out. 3

1311 (RISA) This investigation is designed to labei
the pathological lesion in experimental allergic 3
encephalomyelitis with radiocactive material and toj
obtain radioautographs of these lesions as to deli;
ate some of their characteristics. It is anticipatéi
that a means of diagnosing demyelinating lesions of
the CNS by radioisotopic techniques can be establi§§
ed. Studies on blood brain barrier in allergic en=x
cephalymyelitis will also be carried out. :

g'—o
Scott, K.G.,Ph.D. 1311, 82pr, 22ya; 36c1; 86Rb: Cancer research: Twﬁg
Radioactivity Re- Host relationship studies (continuous project sin g
search Center 148) to study the fate of iodinated compounds in Rg
normal and tumor-bearing animals. -%g

75Se: The fate of 75Se as HpSeO, as well as Selenifu¥
substituted in the molecule in %he'sulphur containzg
ing amino acids will be investigated in rats.

36C1: To investigate the action of lysergic acid
rivatives on the intra-and extra-cellular fluid s
of rats.

Ig“&!lj Aue
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3H Water: Standardization of instruments at Radio-
activity Research Center.

32P; l37Cs: To calibrate indgruments.

oowbues] wes ‘SRLOJIED Jo HiMasn ‘Kiei

86Rb: Cagger Research: A study of the biological
take of °ORb in red cells from normal and tumor-
bearing rats.

3H: Sealed sowce of tritium as hydride to be use
as target for neutron generator, 3-5 curies per
target. Half-life of target approximately 12 hou
one to twenty targets per year estimated use. Is
topes produced will be cleared in separate applica-
tions.

’

%%mwﬁmaﬂm

Any & all isotopes: For use in class in which prin-
ciples and practices of radiation protection, radio-
activity measurement standardization and monitoring
techniques and instruments, mathematics and calcula-
tions basic to the use and measurement of radiocacti-
vity are taught and in which tracer studies are taught

1090230
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Any & all isotopes: For use in performing standar-
dized, generally recognized diagnostic and therapeu-
tic clinical methods as directed by the Section of
Radiation Therapy.

2hNa: To be used to study exchange rates of sodium
from circulating blood to cerebrospinal fluid.

This is part of an investigation to establish difﬁg-
sion rates of electrolytes across the cerebrovascug
lar barrier in cases of malignant tumors involvingg
the brain or meninges. ;
1311. To be used to study exchange rates of iodinel
from circulating blood to cerebrospinal fluid. Thi 5
is part of an investigation to establish diffusion E
rates of electrolytes across the cerebrovascular 3 s
barrier in cases of malignant tumors involving thqu
brain or meninges. £ 3

P9y
¢

14G: To be used to meéasure diffusion rates of labg §?
metabolites from blood to cerebrospinal fluid.

This is part of an investigation to establish diffyg
sion rates of electrolytes across the cerebrovas- g
cular barrier in cases of malignant tumors involvfi
the brain or meninges.

Auw w1 paon,
Geiqry Wy
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132I: The Tellurigg 132 1is fg be used as a paren
source for the '+22I:" “The 27¢ is a fission pro-
duct t6 which carrier sodium Tellurite is added
agg adsorbed on alumina. The useful decay product
(1321) is obtained by extraction with 0.01 M
ammonia as %3 found in the system. Assay of the ac
tivity of 13<1 befgge use will be conducted by Dr.%

Gail Adams. The I has a very short half-life
gé

1M uotyse)
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and could be used for short (less than 6 hr.) stu
of thyroid function. The radiation exposure/micr
curie ingested or injected would be a small frac- 2§
tion {i 1) of the exposure from similar amounts §
of 131I and would therefore be most useful in evalg-
ating thyroid function in children and adolescents
It could be used whenever longer studies were not
felt to be necessary. ;
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203Hg: Radiocactive 203Hg Neohydrin has been shown
to be the best substance available for selective
location in brain cysts and tumors for external
preoperative scintillation scanning localization
techniques. Prior loading of kidneys with mercuhydri
reduces radiation dose to kidneys, with the larger
doses needed for brain scanning techniques.

Smaller quantities given without prior mercp-
hydrin loading will remain in the kidneys long
enough to allow external scintiscanning techniqueéi
in patients suspected of renal abnormalities. :
5lcr: An occasional patient is encountered with rer
peated hemolytic episodes in whom no cause, such a§
sphereocytosis or the other usual hemolytic etiol _S
gies., can be determined. These patients Tlso exhié?i
very short survival times of their own 2.Cr tagged® §
red cells as well as those of compatible donor redii
cells. To help determine whether the hemolytic e ?
sodes are a manifestation of abnormalities in the &g
red blood cells or in one of the other blood-ir v E
cular components, request is made to inject Sler
tagged red cells from such patients into normal adugt
compatible recipients to determine survival time .
the red cells in a normal enviroment. In each in §
stance, the normal adult recipient will be a pare 7
or "sibling of ".the patient. 5§

131I: It has been shown that Telopaque becomes att%éh
ed to pigmenigd gall stones. Telopaque has been J%g
tagged with 1311 and the present experiment is a g—
tinuation of the work. It is apparent that bile bed%
comes free of the tagged substance within 48 hoursER
and that one is then able to detect the radioacti
material on the surface of stones with a counter ;g'
operation. This is potentially of great practical 5 F
value to avoid overlooked stones. Attempts will b
made to ascertain the quantities of radiocactivity
gall bladder as well as common duct bile in additi

to the stones. Telopaque 131I will not need to b
ordered and will be available to us through the grpup
at the University of Kentucky.

14c. putting 50pg of L4C labeled Nicotine in peridir-
dial sac of dogs, withdrawing and counting bigod
samples to determine speed of absorption of *%C NﬂEo-
tine from pericardial sac. Acute experiments--dogs
sacrificed after experiments.

3H: Pure Vitamin D will be labeled with 3H using the
facilities of the Radioactivity Research Center which
has been cleared for this study: Is is proposed to
study metabolim of pure Vitamin D labeled with tri-
tium in patients having D-resistant rickets and pseu-
do-hypoparathyroidism. Two actions of D are to be
measured: (1) its absorption from the intestinal tract

V3
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Smyth,F.S5., M.D.

Pediatrics contd. and (2) its action on the reabsorption of phosphorus
by the kidney tubule. These measurements arg to be
made after the oral ingestion of Vitamin D-°H by ob-
serving the disappearance of D-JH from the blood by
counting it and its excretion in the urine and feces
Concurrently, the behavior of calcium and phosphorus
will be measured chemically. This information will
be of value in evaluating the clinical status of &he
patient and in determining his future therapy. A @o-
sage of 3 microcuries per Kg of body weight will ke
employed which will result in a minimal whole bodg§
radiation exposure of 1.22 mr/day prior to the elijm*

ination of the Vitamin D or its metabolites. gg
Staub, Norman, M.D. 51Cr; 1311. Ty be used in the measurement of the
CRI monary capillary hematocrit of the Chloralose anegx-§

" thetized cat at rest and during exercise induced &yg
electrical stimulation of the sciatic nerves.

ib
133Xe: This is an established tool for the study X
regional ventilation and perfusion in the lung. I
use has been mostly in man, but we plan to use it.8%
in dogs before and during the development of acut® §
pulmonary edema. It will be given via a closed ci j?
cuit airway system for ventilation studies. Almos

all of it is expired since it is not very soluble 3 ¥
Some will be given in solution intravenously to Eé
measure regional blood flow in the lung. It is alfg
most all expired via the airways. The half life i 3
5.27 days. We plan to give about O.5mc per test amds
to record over the lungs using the dual recordingg g
rate meter set up in S-372. We have already used s
device in practice tests and are familiar with itg ;

Strauss,W.G., M.D. 1317, 1317 tgpped rattlesnake venom in order to ¥
Medicine follow its rate of absorption and tissue localizaiﬂsn
in mice and rabbits. Electrophoretic studies will
also be made with the tagged venom. i

131y cortalotoxin: Snake venom is to be labelled. ¥
%he change in toxicity is to be evaluated in mice
hen, the disappearance time from an injected spo
in a rabbit is to be measured.

Tarver, H., Ph.D. 35s. Yeast will be grown on media containing the E
Biochemistry radioactive sulfate; the yeast will be used either

directly to label the proteins of experimental ani-
mals for turnover studies or else the yeast will
be hydrolyzed, individual amino acids isolated, and
used as guch to label proteins. Methionine will be
used to label plasma proteins in vitro using suit-
able chemical methods.

1090233
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131q, Plasma proteifs (generally albumin) will be
iodinated with the I containing additional carri
The iodinated proteins will be used to study the
breakdown of proteins in the intact animal in order
to try and determine the site or sites of breakdown
Activities of the order of 7 mc will be used only i:
the experiments with dogs, much less will be used 1:
the experiments with rabbits and rats.

[ ]
14c. The l4c will be converted into organli form ﬁy
growing R. rubrum on media containing the +4C in #he
form of bicarbonate {(10Omc. or less). The organzsm&
will be separated, and either individual amino ac#$ds
will be isolated and used to label the proteins of
animals or the whole bacteria will be fed to anlnqu
Measurements will be made on rates of incorporati
and release of the amino acids from proteins. ; _
1“0: These amino acids (leucine, valine, alanine Snn
lysine) will be used to study the incorporation ij
or the release of amino acids or their keto acid
analogs from the praeins of plasma tissues.

slices from rats to measure the incorporation int
lipid when the slices are incubated under differe

lig. Acetate-l-lhc and ~2-14C will be used in 11%25
conditions. i

wary

%

1311.7he isotope will be injected into rats, norm
hyperthyroid and hypothryoid, and the distributiom
of the isotope will be investlgated after an hour#®

e voride

Kysisauy

5

3H: The isotopes will be used first to label ami
acids and then proteins. The proteins so labeled
be used in metabolic studies in rats and rabbits.

e

proteins of yeast in which it will appear in the E
form of selenomethionine and selenocystine. These 3
amino acid analogs will then be_isolated from the
yeast by conventional methods. Then they will be’
used in studies on protein synthe31s in rats. é

75Se: The isotope is to be incorporated into the i

14& acetate; lic mikonate: Acetate-1-~ 142, acetate
4c, melonate-1-14C and malonate -2-1%C will be
used in studies on lipid synthesis in homogenatesg
of various kinds prepared from liver.

75Se selenite & amino acids; 1317 iodide; 32p; 75se
selenite will be used to label amino acids in micro
organisms forAsolation and use in higher animals
(rats). Selenated amino giid will be purchased as
they become available. will be used to label
various proteins for turnover studies in rats. 32P
will be used in studies on nucleic and metabolism in
micro organisms and rats.
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ISOTOPE & PROJECT

131y iodide; lhg benzoic acid & glycine; 35s 1labele
protein: The 1311 will be used asgn indicatii in
studies on thyroid metabolism in rats. The C wil
be used in studies on the formation of hippuric aci
in rats. The 355 labeled protein will be used in
turnover studies on plasma proteins in rats.

34 'various amino acids & nucleotides; g nucleog
tides and Ba CO43: The Ba CO, will be used after

conversion to N&HCO, in medig to grow organisms 1

order to produce labeled amino acids and nucleotife:
Other amino acids and nucleotides will be purchasgd
froT commercial sources labeled with either tritif

or +4C, These materials will be used on studies o
protein and nucleic acid synthesis carried out fogi
the most part in rats. On occadon, rabbits will Qg
used. ' T

1317. This isotope will be injected into rats, né%%
mal, hyperthyroid and hypothyrocid, and the distri
tion of the isotope will be investigated after ang
hour.

-3
8

-y

110D

g
l4¢ amino acids; 3H amino acids: Study of proteindme
tabolism with particular reference to :éthionine &
toxicity using labeled amino acids.

5F
l4g; 3H: study protein metabolism with particularg
reference to ethionine toxicity using labeled =
amino acids. This work is a continuation of a pro§

s

Ject of Dr. Tarver's. :
14c: 10mc. of palmitic acid 1-14C complexed to a
bumin will be administered intravenously to a pre
nant. patient undergoing therapeutic abortion and
hysterectomy. The fetal tissues will be analyzed R}

to assess transfer of a free fatty acid across th
human placenta.

g poon
‘sraopiey o Simanun ‘Awagr] sy,

£
li4Cc: The labeled palmitic acid will be injected iié;
pregnant sheep and the time and rate of transfer §
across the placenta to the fetus will be determingd.
An attempt will be made to study fetal utilizatigt
of the l4C by assaying umbilical artery and vein
samples. This work will be accomplished in collabj-
ration with Drs. Holm & Parker at the UC Davis Cak-

pus, Veterinary Medicine.

1311 insu}yp; 3H insulin: Insulin labeled with tri-
tium and I will be utilized to study renal clear-
ance for insulin and the role of the kidney in in-
sulin metabolism and degradation. The preparation

of the isotopic label in usable form will be carried
out at the Radioactivity Research Center or purchased
from Abbott. The animal experimentation and activity
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determinations of the samples will be carried out at
the Radioisotope Laboratory of the USPHS Hospital,
San Francisco. Dogs will be utilized for the expe-
riment. A specific surgical preparation is involvec
and will be carried out in the animal lab of the
USPHS Hospital.

35s: Inorganic sulfate will be given parenterally¥
in order to label cartilage growth centers sufficRer
ly to obtain radiocautographs. Doses are based on §
schedule reported in J. Lab. Inv. 8:149, '59. It &
has been estimated that in the order of 1% of thef
label gets into chondroitin sulfate. The monkeysg
to be used have already been operated unilaterallg
to transplant costo-chondralgrowth centers to theZ®
mandibular condyles. (These animals will be housei
in the RRC in order to collect excreta for waste
disposal).

£
g

f
14 ; £

C: Labeled with heroin for drug metabolism stuq%
]

-

-
8
g
g
3 3
H Morphine: To study the metabolism of morphinengg
1“0: To synthesize radicactive heroin in order to g
follow its metabolic pathway. Labelled acetic an&
hydride will be prepared from BaCl40; and be usedi®
acetylate both hydroxyl groups of mo%phine. The r&sz
sulting diacetylmorphine (heroin) will be adminisk ¢
tered to mice and rats and its tissue distributiof §
and urinary and fecal excretion will be studied. ;g
Attempts will be made to separate, isolate and §g
characterize any radiocactive products which mightggF
formed. E‘ ?
3H: To activate ngmorphine and compare its physida
logic disposition with morphine because nomo:rphi§£
has been postulated to be a metabolic product of
morphine responsible for its analgetic and addict;
properties. §
51cr: Tagging of chicken erythrocytes for the detg§r-
mination of survival time in auto and homo trans
fusions. E
1311; 34 Leucine 4,5:The isotopes will be used to
study the site of protein sInihesis (leucine) and
thyroid hormone formation (131I) in the rat.

1311;3H Leucine. Rats will be injected with either
isotope and sacrificed at various intervals after
isptope administration. Radioautographs of thyroid
glands will be prepared in order to ‘determine the
site of formation of protein (to be compared with the
site of thyroglobulin formation) and its subsequent
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be correlated with electronmicroscopic observations
on the same thyroid glands.

32p. The 32p is taken up on a resin-exchange bead
which is sealed to the end of a wire 5 inches long,
the wire being equivalent in size to a No. 22 ne
The entire needle and wire are then sealed in an
aluminum SBield 4 mlls thick so that no chance ei;s
that the °<P resin-exchange bead can escage. Guide
needles, 18 guage, will be stereotactically insefte
into the basal ganglion of dogs and fixed in plats
for chronic study. At the a{propriate time, the PP
sealed in the aluminum shield will be introduced§?
through the guide needles, the bead protruding §
beyond the end of the guid needle. This will be
in place for periods ranging from 5 minutes to 2 &Yy
hours, determined on the dose rate scale and the®bhs:
and its shield then removed. The animals will bei
allowed to survive varying periods of time, then
sacrificed and serial sections done on the lesio
thus produced in the basal ganglon to determine
characteristics as to size, configuration, etc.
the lesion thus psgduceg by sge beta particles
emitted from the 7<P, +‘his J34P bead is sealed i
its aluminum container and will be ‘housed in a p
ethylene shield of sufficient thickness to preve
any - radiation hazard and the polyethylene shielgd de
machined in such a wa{ that insertion of the bead §
and its aluminum shield into the guide needle cam i
be accomflished without removing the needle from H%s
polyethylene shield. The application will be onc€ =
only in ea&ch animal. The estimated activity of
resin ex'change bead is 100 mc. and the one singl
bead will be obtained. 'gi
]

1#0; 32?; 3H: Yeast, N. crassa, and pigeon liver
are incorporated in a medium containing the labe
compound. The nucleic acid from these organisms

are examined to study the biosynthetic processes ©
a specific nucleotide from these radioisotopes. %
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lhg, (cholesterol, palmitate, steroid hormone,
androsterone, progesterone, etc.) In vitro
studies involving metabolism of labeled inter-
mediaries by tissue slices and homogenates.
Tracer use for chromatographic localization.

14c Alanine and 14C Leucine: We are presently

studying the effect of carbohydrates on insu- §
lin secretion in the isolated perfused pancreas}
of the rat. DeNovo protein synthesis will be §
simultaneously followed by measuring the in- 2
corporation of labeled amino acids into the T
pancreatic protein. gE
,1311: Will be employed to label Lys-9-vasopres§§b
and oxytocin for use in development of immuno- & §
assay. ' _fg
£ 3
1311: The iodide will be T?id for the synthesi§
of high specific activity I growth hormone :gi
and possibly ACTH (100nc/ugm). Since only 5 %%
mgm. of hormone will be used for each prepara- | &
tion, the final product will contain approxi- 5§
mately 4-500nc after removal of excess iodide EE
131T. This product will be used for the immu- ?
nological assay of growth hormone at the Meta- i
bolic Unit by techniques currently established f%
for insulin. <3
14 . ES
C-4 Dehydrepiandrosterone: Use of a tracer §3§
dose (approx. 5x10° cpm) for double isotope teckhE
nique in vitro. The isotope will be used to de-§
termine loses during purification by chroma- ¢
tography of dehydrepiandrosterone secretion raté J

and half time disappearance. The latter use of s
tritiated DHIA has been approved under applica-
tion with Dr. Biglieri.

oohours] wes ‘srIOHTED) JO K3

wi) vorssuaad

lic Testosterone-4; 3H Testosterone 1-2; The is§+¥
tope will be used to locate chromatographically.
hydrolized urinary testosterone glucuronide. This
exploratory work will be aimed at measuring re-
covery and secretion of testosterone.

1kc, 3H: These isotopes will be used in a doublE
derivative isotope technique for the measure-
ment of progesterone.

90sr: The isotope is an integral part of the
ionization detector of a gas chromatograph and
will not be used in any other manner.

l"’C: A study into the causes of gout.
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140; 3H: An isotopically labeled corticosteroid
and a potent antibiotic will be applied to lo-
calized areas of skin of older patients with
malignancies and skin diseases. After 2 to 12
hrs., the surface material will be removed and
skin biopsies performed. Localization of the
drugs will be detected by radiocautographs of
the frozen sections.

lbg (glchpyrralgte); lhe @ fluorotriamcino-
lone acetonide) °H (triamcinolone acetonide):
Isotopically labeled corticosteroids (2,3) and ¥
a potent anticholinergic drug (1) will be
applied to localized areas of skin of older
patients with psoriasis or malignancies. Afte
6-12 hrs., the surface material will be remov-
ed and skin biopsies performed. Localization o
the drugs will be detected by autoradiographs
of frozen sections.

3H Methionine; 3H Leucine: The use of radio-
isotopes will be given intravenously to small
laboratory animals. At selected intervals aftem8 &
their injection, the animals will be sacrificed !
and the tissues (primarily pituitary glands)
will be fixed and embedded for electron micro-
scopy. Thereafter sections will be prepared
for autoradiography at both the light and elec
tron microscope level utilizing thin films

o£ Ilform emulsions according to the technique
of Caro.

131I: The clearance of intradermally injected
1317 will be determined following prior treat-
ment of the skin with a number of physiologi-
cal drugs including histamine, histamine-
liberators, noradrenalin, serotonin, acety-
locholine, pilocarpine, etc. The initial ex- .
periment will be carried out in guinea pigs in i
ordey to familiarize ourselves with the tech- ¢
nique and safety factors. Theresults of these %

20 ‘peadod ‘m*ab"a] h;;mnuw 7141 Jo votod oN
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experiments will be compared to similar studie
in humans.

ggNa: The clearance of intradermally injected E
Na will be determined following prior treat-
ment of the skin with a number of physiological
drugs including histamine, histamine-liberators,
noradrenalin, serotonin, acetylcholine, pilocar-
£§Ee, etc. "hese experiments will be similar to

I used with guinea pigs.
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131I: Labeling mouse serum proteins

Tritium: Tritium gas will be used by Dr. Peng
in the Radioactivity Center to label approxi-
mately 500 mg. Estriol. The resulting product
with a desired activity of 10 to 20 millicuriesg
per milligram will then be purified and used
in MS 206 in microgram amounts per experiment
as a tracer during the extraction of tissue
being analyzed for Estriol.

lhc. Pracer amounts of radioactive histidine
are added to plasma previously obtained from
mothers and their babies, before deproteiniza-
tion and chromatography of an ion exchange
column in order to determine the recovery of
histidine originally present in the plasma.

poy-nb 2q Aew peuaiew ny) Jo votnod

Pritium (cholesterol 7->H; palmitic-9-10°H aci
The aim of this project is to determine whether}
or not cholesterol and palmitic'acid accumu- g
late in the arteries of rabbits who have de-
veloped various types of arterial lesions.

poadas
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Approximately ten rabbits with known arterial ig
lesions will be used. Five rabbits will receive;;
one dose of l-4 mc of cholesterol-7a-“H intra- g3
peritoneally. Five other rabbits will receive 54

one dose of 1-5 mc of palmitic-9-10-“H acid 3
intraperi toneally. the animals will be sacri- 5
ficed from one to seven days after the intra- -
peritioneal injection and autoradiographs of i
the arteries will be made. %
Tritium: -H Nucleosides and nucleotides to be 3 ¥
used to study conversion of ribonucleotides to
deoxyribonucleotides in vivo and in vitro. ayg
also be used in experiments with lipids and = . &
Bmino acids. These are not yet projected. i
osage would be at small level as in the above.g

0IBIRRI| WUS ‘WRIONIE]) Jo Kitsidatun)

1hc. Metabolism of various compounds of bioche@%-
cal interest. Different members 2f the group
are studying the metabolism of 14¢c 1labeled —E
amino acids and carboxylic acids and other com
pounds of importance for the metabolism of the
animal body. These problems are: %) Biosynthe-
sis of choline and thymine from 14¢ -formalde-
hyde.1 2) Biosynthesis of serine from glyceric
acid- hclh 3) Synthesis of cholesterol from
acetate-"*C in tumors. 4) Phospholiﬁid metabo-
lism of tumor studies with choline-+-*C. 5) Bio
synthesis of protein studied with C-amino
acids. 6) Tryptophan metabolism. 7) Histidine
metabolism.

A



