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It is requested that you take the nrrneeovy efene o nryaress the
following described contract actinn:

1. Nature of Action Requested:

/_/ Selection of New Contractnr and/ or
Negotiation of Contract.

/X/ Modification of Contrarct
Number: AT-(40-1)-2681

Contractor: University of Arkansa-
Little Rock, Arkansas

2. Nature of Services tc be Covered by Crntract: Reesarrh

Title: "Rescarch with Scintillation Covmtern o Accrmmodore
(1) The Entire Human Boing, {2) Smal! Animale

3. Type of Contract /z/ Lump-Som /—/ Crat-Type /7] Other

4, Amount to be Obligated by thic feontro-t Actinn:
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F—
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5. Description of cther Changoe to bo fnvered b Contract Artdone

See Attachment

6. Authority:
Form AEC-481 (Contract Autherication from [0 T ™Mipham +n
5. R. Sapirie dated Januagf, 16, 3963, ~ [/’ 4N
¢ 23595

Herman M. Roth
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Oﬁice Memomndum « UNITED STATES GOVERNMFNT

TO

FROM

SUBJECT:

L. Dunizt., Lirector DATE: rycecber 12, 1562
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Livaglon 00 Bavlogy i Bedicite, Heasdquerters

Herman M. Roth, Director
Research and Development Divigicn, NRN

RENEWAL OF CONTRACT NC. 4AT-(4C-1). & Y PSR
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Che 8dan

We are submitting for your rovicw znd approprints zoedinn the
following informaticn concorning the ~ontract whish i1 hiachibae

on Jo:w.gy 31, ivads

1. Renewal Proposal C .
2. Progress Report ¢ .
(

At

/

3 B A TR N2 ST
3. Financial Statement J

-
We shall appreciate your advising v ~f wnvr dondrian mn ehas
we may proceed with the nccorcsary romtrart sctinn v #ha
earliest possible date.

Herman M. Roth

Enclosure:
As Listed Above
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ATTACHMENT "AM

v . Modify contract to provide for the
s research tc be compleotcd during the
e through January 21, 1964, Thc AEC
in the amount cf $12,853 in ncw £on
Oddie as Co-Senicr Investigater., 7
Government-owncd whele body cointillarien
sociated equipment under Contract

Contracter. The ¢g
is presently in the

Steel Room
RCLiac 128 Channel Analyzer
Power Supply
Detector Crystal Asscmbly
Visual and Auditory Centrol
Control Pane!l

. Crystal Assembly Suppcrt
Air Conditioning Unit
Oscilloscope
Pulse Generator
Chair
Specialized Replacement Parts and Tuboo
Small Liquid Scintillater
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UNIVERSITY OF ARKANSAS CONTRACT NO, AT-(40-1)-2681
MEDICAL, CENTER

- APPENDIX mAM

For the Gontract Period February 1, 1963 through January 37, 1964,

e R

A-1 RESEARCH TO BE PERFORMED RY CONTPACTOR

The Contractor will continue to conduct research on whole body
determinations of radioisotope burders in hvmans and animals.
This work will include utilization of whole-body counting
techniques to (1) survey the isotope burder of normal children
and adults and of pregnant women before and after delivery,
(2) study turnover of Jodine-131 ir human patients under various
conditions, (3) study of the Iodine-131 level in the thyroid
tissue of the general population, (4) determine ervthrocvte
survival of Chromium-51 labeled red bload cells, (5) study
calcium turnover in normal humans and in patients with osseous
. disease using Calcium-47, (6) study of the effect of various
hormones on the Ca-47 turnover in mice, and (7) study of manganese
homeostasis in parakeets using Manganese-54,

]
st

5’3‘” i g

A-11 APPROXIMATE LEVEL OF RESEARCH EFFORT

Approx.
(a) Contractor Personnel: % of time
Dr. H. N+ Marvin - Co-Principal Investigator 25%
Dr. T. H. 0ddie - Co-Principal Investigator 25%
Research Technician 50%
Secretary-Technician 100%
R (b) Premises, Facilities, and Materials tc be Furnished
by the Contractor:
' Adequate laboratory space and facilities necessary to conduct

research on whole body determinations of radioisaotope burdens

in humans and in animals will be available to the project.
Equipment available includes scint{illation counters to accomodate
(1) the entire human being ard (2) small animals. The scintil-
lation facility consists of a steel room, 128 channel analyzer,
power supply, detector crystal assembly, visual and auditory
control, oscilloscope, pulse generator, small liquid scintillator
and other items iIncluding the ones listed in A-TIT below.

Estimated
A-II1 EQUIPMENT TO BE PURCHASEDR QR FARRTCATER BV ~ONTRACTOR , Cost
1. Typewriter, Power Supply and Conversion $2,200.00
2. Scintillation Crystal, Shield,
Collimator and Conversion 4,000.,00
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Ae  wort on_human bednpms with larpge crystal

Jo & survey of the isctope burien of people
(Sturrs

This survey on rormal childrer and adults, pregnant women before and after

deliver;, and on their new-torn children will be continued and expanded,

This survey has been retarded because of & lack of proper facilities and

personnel. Hequest is being mucde herein for s new scaler-analyser and print-
. out mechanisw so that duts can be processed directly by an electrenic ecm-

puter. This computer center has been uncer developnent here for some time

anc is now comiry to fruition. Computer vervice is now available wler

¢irection of & professiorwl in thie field at the Kedioal Center. Frelimi-

nary tests of the utility of this service have shown that uith‘prbper data

fornat, this service will greatly expedite the caleulations whieh have beer.

prohibitively time consuping to dute.

2. Jtudlies on turn~over of I-131 in patients uncer variocus eonditions
. (r. ddde)

Tu eliminste some of the difficulties we have found, we propose to install
& snaller, say 3" diameter X 3" thick crystal, shielded at the sides witn
lead and collimated at the front with a short conical collimator. This
shield would eliminate much of the radiation from I-131 in other parts of
the patlent. A flat ficlc conieal collimator gives satisfuctory results
for 1-131 uptakes and 4s not subject tc the large positioning errors char-
acteristic of other crystal arrangoments. The Argonne chair would be abar-
doned for these particular studies in favor of a low couch with the patient
lying supine and the crystal pointing vertically downwards at the thyroid
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For Contraci ieriod 1 Tetruary

aprroninute Level of Heseurch tricrt

C ool Tine

Tersonnel (1. Frojieel

1. ur., H. b, Yarvino
rrineipul lnveatigalor 257

Lo LT- T- !". (Jddie

Coinvestipator 25
7, To Le named

Heuseurch sssocialce U6
L, Charles Rogers

Research Techniclan 50%
5. ¥re. Sylvia Holcer

Secretary-Techrnician 1008,

TCTAl = = = =

1. Consumable lupplies
Travel
Yaulpment
1. For continuation progras
1,00 Channel Analyszer
I Typewriter Frintout
Lriver-Coupling Power for above
2. For proposed 1-131% neck scanning

3 x 3" crystal,

1943 throurh 31 Janusry 1964

shield, and collimator

part of Research assoclite's (vide supra)

Lime

L., COther Items
Flectronie Haintenance

Irdirect Costs

TOTALS = = = =

Institutional Facilities Availatle
Tescribed in detail in previous proposals

36388

sverted to this purpose if approved

Le OF aolieCo AEC Funds
Centribution heguestec
$ k500
£ 3,786
$§ 8,000
& 2,400
$ 3,600
£ 8,286 ¢ 14,000
§ 1,000
& 700
§ G,650
1 G0
¢ 759
§ 4,000
£ 400
¢ 1,483 § 2,506
t 9,769 ¢ 33,906

/7$Cr{cfg¢ . Wecernasn
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kesearch iroposal -'Page 2

gland. =« focussirg; or distance measuring device would be needed to place

the crystal it an exact and reproducible distance frem the gkin.

It is propesed to investigate first the necessary corrections for precise
measuremerits in patlents of various sizes and then to carry out a pilot

series of I-131 uptakes to prove thut the nmethod a,rees with the standard
methods for I-131 uptakes, Ueriil counting will also be used for thyroid

dischurye experiments.

Levels of I-131 in thyrcids of genersl porulation

(Ir. Oddie and Dr. ¥arvin)

Cf particular note is the use of this smaller crystal for determining the
I-131 content of the thyroids of children and adults on a continuing basis.
Thiz application, which has been discussed with interested parties, will
serve as a constant check on accumulation of this isctope arising from
fall-out after nuclear testing. This would make this medical ccnter one
check point in & system monitering this particular aspect of radiological

health.

Frythrocyte survival determinations with the whole body counter

(Lr. ¥arvin)

Efforts will be made to continue and extend the study of red cell survival
by the whole body counter. The preliminary results summarized in the pro-
gress report are encouraging and merit extending the procedure teo autolo-
gous Cr-51 targing of infants and adults. Injecting tasged cells back into
the individual fron whom they are obtained avoids the danger of transfusion
reactions which are not predictable by serological cross-matching techniques.

There is ample experimental evidence to support the reality of this factor
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60 Continunt.ion of .Lw on iron absor

Research Fropos:l - Page |

ptiorn in anermiec infants

(Dr. Hughes apd4 Dr. Porter)

The results obtained using & 5y dose have been sumuarized in the progress
8 ©

report. p offorts will be directed toward determining the minimal

amount of pedioactivity which caf be successfully used for a valid study

of sbsorptien. In addition, attemnts will be made to study the rate of

lo8s of absorbed iron, and relate this to the clinical status of the pa-
1

tient,

&

. B. Aniral work with ligu nt! Jating counter

1.

10393481

Studies of the Cfroct of various hormones on the Ca-47 turnover in mice

(br. Suzuki and Dr. Marvin)

4**:

Fice are unuanally ldaﬁied to studies of caleium metabolism of bone for-

mation bocaun. of their capgc*ty for medullary bone formation under estro-

gen influencc. uglg gnd female mice, both estrogen-pretreated and controls,

wiil be given Ca-47 intravenously and the estrogen treatmert continued.
The biologic decay of the calcium will be followed by whole body counting

until turnover is complete, or physical decay terminates the experiment.

By selecting appropriate timing of estrogen adninistration and discontin-
uance, the effects of bone formation and resorbtion, respectively, on the

calciun decay curve can be determined.

Toctor Susuki is well known for his work in this area, and has developed
a method of tibial transplantation. Using this technique it will be pos-
sible to remove the transplanted tibia and determine its Ca-L7 content
after it has been subjected to selected hormonal treatment in the presence
of Ca~47. Hormones such as thyroxine, androgen, and of course estrogen

have been shown to affect mouse bone growth.
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2. S5Studies on manganese hcmeoslasis in parakeets
(ur. Hughes)
In contrast to rats, p.rakeats seer to hive no hozeostatic mechanisn as
far as manganese is concerned. This uypusuel physiolegle mechaniss will be
studied by administering ¥n-5iL with carrier in the diet. {nce ar equili-
briurt is established, stable runganese will be given ab various levels to
determine il Mn-5i loss is accelerated anpd if there is o relation betwean

intake of manganesc and the rate of loss of Nn=5L4.

Signed

Klonenca M arcen

Horace L. Marvin, Ph.D.
FPrincipal Investigator

Date - November 15, 1962

1038392
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This report covers the period from lioverber 1, 1461 to Cctober 31, 1962 and is divided
into two parts:

A. Work or. human beings with larpe crystal

1. TPotassium-L0 and cesium-137 contente of prernatal women and of mother and
child irmmediately post-ratally
(Ur., ¥arvin and [r. Panos)
Some data have been collected for this project, but too little for
analysis and summary. The feasibility of the project, however, has been
established and the study will be continued.
2. Alimentary absorption of iron-59 by anemia infants
(Cr. Hughes and Dr. Forter)
The patients selected were: seven with sickle cell disease, one with
sickle-C disease, and one with acute acquired hemolytic anemia. All pa-
tients were studied first by the following procedures: routine blood work,
serun iron determinations, latent serunm iron binding capacities, bone mar-
‘ row aspirations, and liver biopsies. The patients were given a total of
5 ye Fe-59 and 1 mg carrier iron per kilogram body weight orally in orange
Juice on an empty stomach. An immediate whole body count was made, daily
counts for 8 days, and semiweekly counts for 3 weeks. All counts were cor-
rected for intrinsic pretreatment counts in the selected channels. Each
post-treatment count was calculated as per cent of initial count, the lat-

ter corrected for physical decay.

The Fe-59 declined rapidly for the first 2-i4 days and then the body counts

stabilized, The level at which stabilization occurred was considered to

1034323
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Progress Report - Page 2

be due to the iron absorbed. This value ranged from 1.8 tc 44.07, and
could not be correlated with: hemoglobin concentration, reticulocyte per-
centajye, serun iron concentraticn, latent serum binding capacity, or stain-

able liver iron.

Two conclusions can be drawn from the data, although the datu are yet too
meager for publication. Cne is that 0.5 yc or less of Fe-59 can be used
for such absorption tests. The other is that the post-absorption iron

loss can be determined effectively.

Whole body counting of patients receiving I-131

(Cr. Cddie)

Preliminary trials have been run to test the feasibility of counting pa-
tients who have received I-131 in the whole-body counter. Interesting re-
sults should be obtained with repeated counts to find the release rate from
the thyroid gland. This rate may change following I-131 therapy or during

medication with thyroid-affecting drugs.

Experiments made to date have been done with the patients sitting in the
Argonne chair using the large 8" unshielded crystal with the thyroid un-

shielded, and then covered by a lead plate 3/4% thick.

Lifficulties have been encountered with this method of measurement for the
following reasons:

(1) Counting rates are too high with the large crystal when studying
patients soon after relatively large doses of I-131.

(2) It is difficult to be sure that all of the thyroid gland is shield-
ed under the lead plate, because the chair geometry variee with
patient sise in an irregular manner.

(3) With the present arrangement, radiation from the thyroid gland

enters the crystal more or less diagonally.
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In spite of these difficulties, it si considered tlat suitable methods can
be developed for low level counting of I-131 in pitierts of varying sizes.

L. Influence of prednisolone on release cf (a-i? from the body
Studies have been carried out on the effect of an acrenal steroid, prednisolon:
on calcium excretion. Ten adult volunteers each received 10 yc of Ca-L7 €1,
intravenously and & count was made immediately., Oubsequent counts were made
on alternate days for twenty cdays. On the seventh day, five of the subjects

received 20 mg of the steroid three times a day for six consecutive days.

. Each count was corrected for the pretreatment counts of the subject, and
then calculated &8 per cent of the initial count. The initial count was in

turn corrected for physical dscay.

Leginning on the third day of steroid tresatment, the trecated group iost cal-
cium at a slightly greater rate than the controls. The difference 1; calciur
content established during the perliod of treatment was maintained after the
cessation of treatment. On day twenty, the treated group had 34.8% and the
controls 37.3% of the initial calcium. C(n day L3 both groups had less than
L) €% of the initial levels.
5. Use of whole body counter in determining erythrocyte survival time
(Ur. Marvin, Lr. Zapata, and Dr. Panos)
For this study twelve infants were available as donors, and these donors
ha¢ been on a variety of home diets which were suspected of indueing anemis.
Blood was drawn from each, tapgged with Cr-51 and given intravenously to
hematologically compatible, adult recipients. The Cr-51 levels were deter-
mined both by whole body counts, and by well type scintillator with blood
sample. Determinations with whole body counter were carried out for 3

weeks after the blood levels were zero. Llevels in both methods were referred

1033343
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[ Vs

to the initia) value as 1007, when whole body counts were pleotted on semi-
log paper, a sharp change in the slope of the curve occurred at the sare

time the btlood sample counts reached zero levels,

It would seem that this technigue may be used for red cell survivals, and
would be particularly useful in irfants. In such individuals it is diffi-
cult to obtain repeated blood samples for the usual technique, and the low
levels of isotope activity possible with the whole body counter would be

desirable.

B. ¥Work on animals with the small ligquid scintillator

1. FErythrocyte survival and sequestration in normal and splenectomized rats
and in normal pigeons
(Dr. Harvin)
This project has been completed anc the data is being processed for pub-
lication, BPBriefly, Cr-51 tagged blood was reinjected autologously into
the animals mentioned in the title. Cr-51 reduced prior to use for tagging
' was also used to cdetermine the fate of untapged chromium. Survival curves
determined on 0.1 nl samples of blood, and whole body counts were made.
Animals in groups of 5 were sscrificed at intervals during the course of
the experiment, and the activities of spleen, kidney, liver, thymus and
bone marrow were determined in a well type scintillator, The data show
the time-related shift of tagged and untagged chromium from the blood to
the various reticulo-endothelial organs.
2. Effect of thyroidal function on erythrocyte survival in rats
This study is complete and being prepared for putlication. Neither sur-

gical nor chemical thyroidectomy changed the survival time of erythrocytes

1034396
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as celermined on blood simples, ner altered whole body counts.

Cn the other hand, thyroxine injectiors inducing a hypermetabolic state,
significantly shortened the maximal survival time, and increased the rate
of loss of Cr-51 frox the body. It 48 important to note that values at
T0-5 (a eriterion used clinically) appeared to indicate a lengthening of
survival time in thyroxine-treated animals. Yet when the curves were fol-
lowed to extinction, the survival times of the thyroxine-treated rats were
definitely shortened.
‘ 3. Biological turnover of ¥n-54 in bird and mammal
(vr. Hughes)
The administration of ¥Mn-5L to parakeets results in tagging of liver
microsomes as well as relerntion of the nuclide by other tissues., Trane-
plantation of pituitary tumors intc tagged parakeets results in an increased
rate of whole body turnover of Hn-54, and loss of the isotope from liver
nicrosomes,
Signed

® Nro e VI VM soradn

Horace M. Marvin, Ph.D.
Frincipal Investigator

Date - November 15, 1962
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