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Treblome 0 Lot iods

1. Cootdmation of Ulo =.ouvont olindedd studios with adio=-sodium in the
Srcatuent of lculxiidne

2 Dotoruiiation of Ll 12i06 0. abrorptiom and exordtian, and concertras~
Won in tho vuriiwg Lody f1.02 o2 W following olomects, or thedr corpounds,
in di.ch rodloactdvity co. Lo seilslactorily induwoed, wuch ass &, X, Cu, Ag,
A, Gs Ca, ar, in, 1p, i, U, A3, e, :‘120 2, is, 3L, Dio 02, s, % mgl Ih
el 7o vhen adadiigterod oially, [ podormically, intravencusly, aad roctally
%o somal huaon subjeots ol 0 1ddviduals sufloring from pathological states
for which cortain of theso sulgtaces arc to be piven for thorapevtio purposco.

“he ratcu of absorption will be ueasurcd with the add of & Gedcer
Costor vhich porcits accumto cotormimation of oxooodincly mimite @antitics
of rodicactive mmterial and tio dotootion of such subginnees in the blood
chroan nAthin a fow soconds aitor thoy lave boen administercde The activity ‘
of Lody fluids such oas Llood, urino, splal fluld, sweat, seliva, gastris
Juice, wxi locos, may be moasired Atk an aloctroscopes

2y ¥da oothod it 4s posslible to follow moro closely the mptabolige
ol mory of tho doeccribod suletances than hos bLoen provi.usly reasibles The
{total godiur coutent of a living lnzwn subject Las bomm caloulated by g
the patiact rudio-sodium axd t.am taddng sauples of urine, spinal £fludd,
vlood and deterudning tho mdicastivity and the total sddium contont of the
lattors At tho timo the saplos were takem tho radicactivity of the patient
w08 weagured ard fran those values the total body sodium wes cotimated in

ww followiiz anmors

X sodiim por oo in sarpleo s total body sodium.
o0

Tho ovorn:o of eight dovormimations wos (65 @ (0 for & 5E lLge mane
Simdler studios arc o 20 dane using othor olomwmts w.ich aro prosent in the
“ody lu iomic form, such w8 K and the baloron roupe It 1s slarmed to observe
v0 rote aad dogroo of concantraticon of Zy” and I™ 4in tlo spimal fluid in
ol nmmng and indi-dduals sufioring Iros .5 lucse

Se Iuvostigation of tho dogrvos of toxicity of tho niovo Jescribed
redicactl o eloncuta in acimals with partioular attontion to tho eftfoct upem
vho lmeopootic systoms In additicranirels in vhon varicus mli-nant states
nave voon inducod will Lo tronted with those sulstancose Tho concatration
of tho artificial rudio=cloments will Lo mossurod 4in the orpxss such ase
tho Ca, P, Pb, and 1g in tho Lxnos, To, ', and ‘A in the or throgytes, etc.

4e Tho ume of tho radio-olorwnts ¢thor tlan rodiow-sodium in the troatment !
of tleo lyphomatn, and othor all;mant statos wiilch tond to Lecow i
Cssedmted through tho bodye lor cxample, tle use of radio=plicsphorus
:yoloponous leutaria and mltinlo -yolam g boom plaminode At prosount it is
di_ficult %0 prodict whot su.steircs 1isted alove w11 Lo usod since the data
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Report on rosearch work for tiio yoar 103837 —- Dr.Josceph G, Jamilton,

Anount grantods {100.00.
Problen.a Studies om tlc use of ndic=Sodium.

Work done on problen »rovious to roquest for support fram Droon Fundi

from the copyright bolder.

Radio=sodium became availablo for ¢lirical study at the University
of California Zospitnl in the Spring of 1956 It wus folt that many of the
dicadvarta-es of intcrmal redium tlorapy could be avoided by the use of
radio=sodium, since this lattor substmce docs not tend to booome fixod in

the body tiscues and the duration of its effect is limited Ly its short balfe
14fe of only 14.8 hours.

P

Initial investi ations wore made of the olinical effect and the
rate of exbrotion of the radic-sodium following its intrevonous admizistra=
tion to 2 humn leukermioc subjocts. An approximately isotormioc solution of
sodiun chloride wns uscd in oach oxperinmomt, Ench samplo wes moasured with
an electroscope just prior to administration and periodic determinations :
of the dogwes of activity of ths patient's Lody was carried oftte At the same
tico 41 tho stool and urine sanplos wore collooted and their activities
moasureds Tho aotivity of 100 co. of blood froz the seoond patient was
detorminods The firet pationt roceived 1S mo.0.{milli-Curie equivalents)
of radio-sodium and the measurod and thooretiocal decay ourves were shomn
on a chart. The theorotioal valuos wero computed from the first msasurement

of the patientts activity, To tho socond patient were administercd 18 moee.
of radio-sodiume
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The difforcnce betwoen the aotivity of tho sample of randio-sodium
Just beforo adninistrution and the initial activity moosurememt of the
patient is lolt to be dus to the absorption of the parxa rays by the patiemt's
bodys A rolatively larpe proportiom of tho rodio-sodium was eliminated in the
svoat, Thilo in the socond ocase the activity of the swoat waas too smll to be
dotorminods Tho interval betweon the actual and thoorotical decay curves
in ooch experimomt is fels to ropresont the quantity of rudio=sodium lost
through the warious channels of elimination. This view is borme out by the
fact that the quantities exsrotod by ench subject correspoend approxirately

. to the difforunce betwoen tho two curves shown in Figs. 1 and 2 of the
1 attachdd roprint.
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Tlork done with furds :ade available in tho Spring of 1087.

One pationt wns given 126 moee. of radio=-sedium by mouth and the same
routine studios carriod out as bofore. In addition 3 samplos oach of blood
and urine, and 2 of spimal fluid were taken during the experimeut, thoir radio-
activitiog moasurod and then they were sent to Dr. David Greenberg,
of Bicchemistry, for sodiun amnlysise
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arch request for the year 1938-39 «- Jos. G+ Hamilton
Amount requested: $250.00.
Problems to be studied:

1. Measurement of circulation time in normal human subjects

and patients with circulatory disturbances. This will be
done by administering a small quantlty of Radio-Sodlium as
l1sotonic NaCl in sterile solution intravenously, while in
the opposite hand is held, within a large lead case, the
counter tube of a Gelger Counter. The interval of time
from the injection of the Radio-Sodium to the time when
the hand within the lead case becomes radloactive will re-
present the interval required for the blood to travel back
to the heart and ocut to the opposite extremity.

2. The rates of absorptlon of Calecium, Magneslum, Phosphorus,

and carbon, (as NaHCOz) following oral administration; and

Nitrogen and Carvon(as COs) following inhaltion.

A study of the deposition of Iodine in the thyroid gland
which will soon be possible since a new Radlo-l1odine has
been discovered which has & long "Half-life". This new
Radio-Isotope can be measured for a perlod of several weeks
and therefore could be given to patients a week or more
prior to a thyroidectomy and the proportion deposited mea-
sured after the gland has been removed.

d in any

4, Rates of diffusion of various of the Radlo-Elements follow-
: ing parenteral administration.

3 5. Continuation of the present work with particular reference
T_ to the application of the rates of absorptlion and excretion

1

1 as a dlagnostic tool.

§ The funds are to be expended in the following manner:

1. Chemicals and Materials for preparation of the Radio
Elements used $150.00,

2. Procurement and Maintenance of Laboratory Animals $75.00.

3. Expenses incident to publication; such as, photographs,
slides, graph paper, etc. $25.00.
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work for the year 1937-38 -- Jos. G. Hamilton
5r‘5ged; $150.,00

problem: Investigatlion of the rates of absorptioﬁ and excretion

of certain of the artificlally prepared Radlio-Elements
in health and disease. A study of the lmmedliate physio-

logical effect of these substances when introduced dir-
ectly into the blood stream.

l. The rates of sbsorptlon of Sodium, Potassium, Chlorine,
Bromine, and Iodlne have been studlied. Radlo-Sodium was
first used and in the enclosed reprint a description of
the technique emploved and the results observed may be
found. The same methods werse applied to observe the rates
af absorption of the other four Radlo-Elements. In this
second group of experiments 8 normal human subjects were
used for each Radio-Element and the equirvalent quantities
of each substance administered to the subjects in the
fasting atate. At the present time composite curves are
being prepeared for the purpose of comparison. In addition
the rates of absorption of Sodium and Potassium were stud-
ied in five cases of Cushing's Disease and one case of

Addlson's Disease, similar curves are now also being made
for this group.

weed in any fashion wilhout writien permission {rom the copyright hoider.
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2. The rates of excretion of the Sodlum and Potassium given
to the patients were measured. This was also done for
the normal subjects in the case of Sodium, Potassium, and
Bromine. This could not be done ln the case of Chlorine
and Iodine due to their short "Half-life" periods.

3.

prod

With the assistance of Drs. Chauncey Leake and Gordon Alles
of the Dept. of Pharmacology the immedlate physicloglcal
effect of several of the Radio-Elements was studied. The
method employed was the observation of the change of blood
pressure in dogs following the intrs-arterial injection of
1sotonic solutions of these aubstances as compared with their
non-radiocactive isotopes. A definite effect was noted with
Radio~Potassium and to a less definite degree with Radio-
Rubldium. No effect was noted with Radio-Sodium and Radio-
Emanation, although these substances were fer more strongly
radioactive then the Potassium end Rubidium. It has been
planned to repeat these experiments within the next two

4, copied, of I

Keproduchion 11om dpeciat Louect
ial may be g

3 weeks with more intense samples of Radio-Rubidium and Radlo-
s Potassium before making a report.

4, Chemical determinations of the Sodlium and Potassium in the
§ urine collected from the normal subjects and patients is

being done for the purpose of calculating the total body
Sodium and Potassium in these individuals. Expense 1s
being defrayed by the Federal Government as a WPA project.
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Ancunt requested: $76.00.
P.omrt on work during 1537381

Nith the help of the money granted lass year ($26,00), several
patients with Simconds® Disease have been follewed earefully. A% presest
one paper is in press in California and Western MNedloime on this subjeed,
reporting several cases of Sim-onds' Disesse with ewrly impressions om

the sffeets of treatment. At least three others are sontemplated.

Pridlem to be um-ugum

1, Wy work on the elinioal inves

tigation of pituitary disease,

Simmonds' Disesse, 1s %o be oont

{meede TFerther studies oa

partioularly

alse be included as the oppertmity sr

ises, particularly vith

i
'§
-'E
i
]

myxedems will
regard %o interoal manifestations.

2. ipoun® requesteds §78.00«

S, Thls money would de used whem nscessary te pay fer the
expensive endoerine preparstions whieh are needed for treatment in sentime~

ing these studies.

Ty, Umm'ydc.hfofu.‘ San Pranci

d ia any feshi
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Sutmitsed Yy Dr. Roderte Esosmilla,
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Annual Report for 1988~1938: M. H. Soley.

The final group of reports are in-preparation. Eome of the manusoripts are
already {inlshed;
1.

Reliability of measurement of bassl respiratory functioms in adolescent

cshildren compared with adults. N. W. Shock and M. H. Boley.

2. Absorption of radio-mctive iodine by the thyroid gland after oral and
intravsnoous administration.

M. H. Boley snd Js» Ge Hamilton.
3. Decremsnt of respiratory vyolums with varylng periods of rest and position.
M. H. Soley and N, W, 8hock,
4.

A new method of enhancing sortic and mitral diastolioc murmurs, conflirmed
by phonooardiography. Ms He. 80ley, Co A. Noble and
He Goldman.

Uost of the work outlined sbove already published, in press, or in
proparation is self-explanatory.

iodine ia ss yet in its infancy.

It should be mentioned, however, that the
study of thyroid phyziology snd iodine metabolism by the use of radio-active
Alao, while we have completsd some of the
studies on osrbon dioxide rssponse in normal individumls we still have
further wark to do on this subject,

Finally, the work on the phyriologiocal
manifestations of anxiety is still in progress, slthough it has been

teuporarily suspended until the Tisaot metabolism macline which has just been
dnlivered iz set up end in use,

I would like to sxpress Dr, Shook's and my appreoiation for the
additional funds of $200,00 granted this year from the Breon Fund, &ince

these funds have enabled us to osrry on the work thet would have otherwise
been incomplete.

Respeotfully submitted,

Mayo H. Soley, L.l.
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T evncrs ou research work for the year 1958+3% = Jos. G. Hamilton.
Amount granted; $250.00

Prodblomy .

b W

1lb.

The metabolisn of iodine follewing oral adminigtration in a
group of normal human subjects end patients suffering from yarious types
of thyroid disesse has been.investigated by the use of a newly disoovered
‘racioactive isotope of iodine, This work has been conducted with the
collaboration of Dr. Mayo H. Soley of the Department of Medicins.

The rates of excretion of iodine in the urine and feces Lave been
qusntitatively measursd in both the normal subjects and the thyroid
patienta. Tuese axcretion studies were oondusted over a period of five
days with omoh individual. The thyroid glands wers obteined from the
patierts mho oans to surgery and both the total iodins sontent snd the
sxmount of redio~iodine present were quantitatively determined. In all

of these omses the glands wers removed from 48 to 53 howrs after sdminis-
tration of the radio-icdins,

d oN

Ll L

It has been found that the rates of excretion in normal subjects
and patients with toxic and non-toxio goiters werc without signifioant
variations. The rates oi exaretion in two patients with spomtaneous
myxodema were much glower than in any of the other group of patients »
and normal subjects., The uptake of the redio-lodins in the thyroid
gland at the end of the two day period following its administration
varied from one to nine per cent in a group of ten patiemts with toxie
goiters. XNo definite correlsilon to the gross pathology wea observed
and in two osses which received no Lugol's Solution the redioe-iodine
uptake fell within the above ranze. Two cases of non-toxic nodular
goiters who had received no Lugol's Solution were studied by this
method snd the gland of the first patient took up 17,5 per cent of the
radio-lodine at the end ol the #wo day period, whils in the second oase
the uptake was 12.5 per ocent under ithie sane experimental sonditioms.
Ons osse of a patient with a small non-toxisc diffuse hyperplasis and
who hed recsived Lugol's Solution prior to the aduministration of the
radlo-iodins waginvestigated by this method and the gland only took
up 07 per cent of the radio-iodine. The redio-iodine sontent wes

deternined in one oase of thyroid osrcinoms and the uptake in the two
day pericd was found to be .30 per eent,

b 3q Astw et

nyse} Auw w1 poomposdal 20 ‘pordod ‘p

frveraarun lrmenry ~ove

| iae L

This material is now Leing writ.en up for publiocation and will be

read at the meeting of the Federated Sooieties at Toromto, Canads,
April 26-28, 1939,

AOTWYOR? § Whe ‘erern = W

Thh rate of uptake or radio-fodine in the thyroic glazd is now
being investigated by the use of & Geiger counter. In these experiments
the radio~iodine is given to the patient or subjcet by mouth and then
the radioactivity of the gland is determined At frequent intervals there
after. By this method it 1s possible to memsurs directly the rapidity E

Puidoo 3 o)
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After the geocond day following the adminigtrn
it 1, discharpad quite slowly from the thyrosid,
: The oomparison of upteke of radio-iodins i
of rats follewing intragastric and intr,

made, In twp ETOUDS of five animale it

»

taken up by the gland and then the
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gland, Thig-
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studies of iodine metabolism with particuler

1. Sontinuaticn of zrucent 5
reference to the correlation of the sxperimental findings %o the cliniecel,
satholcgical, ani bicnhenmical changes otserved in diseazes of the thyroid.

Ze The 2a2u< C=s soh.z of absorptiecn, excretiocn and dezosition

in the v
beings arl patl

will te mecompliilnl

from redio~fcii:

i t-fclotyrosizne end thyroxine in normal human
Litn verious types of thyroid disturbances. This

v+l gruilesis of di-icdotyrosine and thyroxine
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3., Separation of the inorgenic end organic fractions of iodine from the
thyroid glend in patients who have previously been ziven radic-icdine.
The organic frectica will Ye separated into the acid soluble end acid
soluble ccnponents which enables cne to directly measure the amcuat
of di-icdotyrosize end thyroxine synthesized by the gland as well as
the irorganic fraction.

4. Iavestigeticn of the possibility of simthesis of bromize organie
cozpounds in ke *h:Toid in different types of goiter, by the use

of radio=bromire.

5., The use of redio-carbon as carton dioxide for the study ol the
metebolism of that substance.
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1. .Chemicels snd materisls for the —reparttion cf %2 ralio-elements
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