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TO : R. G. Humphries, D i r e c t o r  DATE: FEB 1 1 1963 
Cont rac t  D i v i s i o n  

305iTpW‘ 
FROM : Herman M. Roth,  D i r e c t o r  - r  

Research and Development Divislen 3 Y  
i !.d? 

1. Nature  o f  A c t i o n  Requested:  
- 

f-1 S e l e c t i o n  o f  New C O Z ~ T ~ C ~ - X  q n ~ l  07 

N e g o t i a t i o n  o f  Contract. 

- 
/X/  - M o d i f i c a t i o n  o f  Cont rac t  

Number : AT- ( 40- 1 ) - 26 8 1 
C o n t r a c t o r :  Urivessity rf A ~ 1 . ~ n n ~ - r  

L i t t l e  Rock, Arkansas  

See Attachment  
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S t e e l  Roon: 
R C L i a c  128 Chacncl A m I y z : r  
Power Supply 
D e t e c t o r  C r y s t a l  Asscrcbl;- 
V i s u a l  and Audi tory  C c r . t r c 1  
Cont ro l  Pane! 
Crystal  Assembly S u p p c r t  
A i r  Condi t ioc in ;  Vnlt 
O s c i l l o s c o p e  
Pulse Genera tor  
Chai r  
S p e c i a l i z e d  Replacerr,czt !'zr:z -.:.! T.J';,- 
Small L i q u i d  Scir i t i l1: tsr  
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UNIVERSITY OF ARKANSAS 
MEDICAL+ CENTER 

APPENDIX 

For t h e  Contract P e r i o d  February  I r  I s h ?  

-11 

NO, AT- (40-  1 ) -268 l  

7 ' .  ! 9 6 4 .  

A - I  RESEARCH TO BE PERFOWEC EY CO????'A?n~ 

The C o n t r a c t o r  w i l l  c o n t i n u e  t o  C Q ~ ~ U P ~  r e s e a r c h  or whole body 
d e t e r m i n a t i o n s  o f  r a d i o i s o t o p e  burdens !r. hl7aap-s a n d  a n i m a l s .  
T h i s  work w i l l  i n c l u d e  u t i l i z a t i o n  ef W ~ Q I P - ~ O A ~  c c u n t i n p  
t echn iques  t o  ( 1 )  s u r v e y  the  i s o t o p e  b w d e ~  nf ~-rormal c h i l d r e n  
and a d u l t s  and of pregnaEt  women befo re  and ~ f t e r  d e l i v e r v ,  
( 2 )  s t u d y  t u r n o v e r  of Iodine-131 ic  hTman p t i e n t s  under  v a r i o u s  
c o n d i t i o n s ,  ( 3 )  s t u d y  of  t h e  Iodine-131 level  i n  the t h y r o i d  
t issue of t h e  g e n e r a l  population, ( 4 )  dPtemi.ne e r v t h r o c y t e  
s u r v i v a l  o f  Chromium-51 l a b e l e d  r e d  blooc! ~ ~ 1 1 5 ,  ( 5 )  s t u d y  
calcium t u r n o v e r  i n  norma1 humans and I n  p a t i e n t s  w i t h  osseous 
d i s e a s e  u s i n g  Calcium-47, ( 6 )  s t u d y  of  t h e  e f f e c t  of various 
hormones on t h e  Ca-47 t u r n o v e r  in mice, and ( 7 )  s tudy  of  manganese 
homeos tas i s  i n  p a r a k e e t s  u s i n g  Manganese-54, 

A- I1 APPROXIMATE LEVEL OF ES!ZARCR EFF0P.T 

C o n t r a c t o r  Pe r sonne l :  
Approx. 

% of  t i m e  

Dr. H. N. Marvin - Go-Pr inc ipa l  I n v e s t i g a t o r  259, 
D r ,  T. H. Oddie - Co-Pr inc ipa l  I n v e s t i g a t o r  25% 

S e c r e t a r y - T e c h n i c i a n  100% 
Research  Techn ic i an  509. 

Premises, F a c i l i t i e s ,  and M a t e r i a l s  t c  be F u n i s h e d  
by the  C o n t r a c t o r :  

Adequate  l a b o r a t o r y  space  and f a c i l i t i e s  n e c e s s a r y  t o  conduct  
r e s e a r c h  on  whole body d e t e m i n a t i o n s  of r a d i o i s o t o p e  bu rdens  
i n  humans and i n  an ima l s  w i l l  be a v a i l a b l e  t o  t h e  p r o j e c t .  
Equipment a v a i l a b l e  i n c l u d e s  s c i n t i l l a t i o n  c o u n t e r s  t o  accomodate 
( 1 )  t h e  e n t i r e  huxnar. b e i n g  a p d  ( 2 )  small  a n i m a l s .  The s c i n t i l -  
l a t i o n  f a c i l i t y  c o n s i s t s  of a s t e e l  room, 128 channe l  a n a l y z e r ,  
power supp ly ,  d e t e c t o r  c r y s t a l  assembly ,  v i s u a l  and  a u d i t o r y  
c o n t r o l ,  o s c i l l o s c o p e ,  p u l s e  gene ra toy ,  s m a l l  l i q u i d  s c i n t i l l a t o r  
and  o t h e r  i tems i n c l u d i n g  t h e  ones l f q t e d  i n  A - 1 1 1  below. 

Es t ima ted  
A-111 E Q U I m ' T  TO BE P L Q m S E T  QF FAwFTp>Tpn nV pn~m!rTn* Cost - II- 

1. Typewr i t e r ,  Power Supply a n d  Gocversioi $2,200 .OO 
2, S c i n t i l l a t i o n  C r y s t a l ,  S h i P l d , ,  

C o l l i m a t o r  and COwersior 4,000.00 
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3. Lsvele of 1-121 in thyroids of gener&l pordtrt ion 

(Lr. { ~ d t e  and fir. h r v i n )  

Gf particular note is t h e  use of t h i s  srd.3.w crystal for d e t e r a i a l g  the 

1-131 content of the thyroicis of c h i l d r e n  an? adkl t s  on a conthuj.ng basis. 

Thin application, which has beer, di.8CUSSed with Intorested pcrrties, will 

serve 88 a constant check ord accunulatior. of this isotope arising from 

fall-out after nuclear t e s t h g .  

check p o h t  in a aystm mr&terb,& t h i s  partict;ltir aspect of radiological 

health. 

This would r,&o t h i a  medical center one 

L. E q t k m c y t o  s w d v a l  detcminations with t h e  whole body countcer 

(1;r. ttarvfrr) 

Efforts rill be mde to cont inue anci extend the 3tud5' of red cell aunrival 

bs. the whole body counter. The prelbznary results summarized in t h e  pro- 

greso report &re encouraging and merit extending the procedure t o  autolc+ 

goua Cr-51 targing of infants arid adults. InJectlng taxed c e l l a  back I n t o  

the individual fron whoa theg are obtained avoids the danger of transfusion 

reactions whjch are not predictable by serological crosrs-mtching techniques. 

There is -$le, arperiment;hl ctvidence to support the roalitz of t h i s  factor 





! 

The biologic decay of the oafcim W i l l  be followed br whole body counting 

wtil turtmvar is costplate, or physical decay tenabates the  experhat .  

By selecting appropriate timing of estrogen administration and discont in-  

uance, the sffacts  of bone formation and resorbtion, reepsctivaly, on t h e  

calcfun decay c y v e  a m  b. doteminad. 

Doctor Susukl is well known for his work i n  t h i s  area, and haa devolopd 

a method of t i b i a l  transplantation. 

sible t o  remove the transplanted t i b l a  and detcrrnine ite Ca-47 contmt 

a f t e r  It has been rubjectd t o  selected hormonal treatment h the preeencs 

of Ca-47. 

have been shown to affect muse bone growth. 

Using t h i s  technique it will be pos- 

Hormones such as thyroldna, sndrogm, and of course estrogen 
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This report  covers t h e  period frcn Ilovernber 1, 1961 t G  Cctober 31, 1962 ar:c is dfv lded  

h t o  two parts: 

A. Hc,rk or; human he inrs  w i t h  larqe crystal 

1 .  Potaes~uxs-ki) hncl ceaiun-137 contnnte of preriatal wonen and of mother and 

child b e d i a t c l ;  p o s t - r ~ t a l l y  

(h, Karviri and Lr. ~ a n o a )  

Gome data have been co l l ec ted  f o r  t h i s  y - o j e c t ,  but too l i t t l e  for 

analysis t a d  summary. 

established and the study w i l l  be cor:tinued. 

A l i m s n t a v  absorption of iron-59 by aneniia Infants 

(Lr. Hughes a d  Dr. Porter) 

Tno f e a s i b i l i t y  of the project, however, has been 

2. 

The patients selectod were: 

s i c k l e 4  disease, e:;d one with acute acqcirec! homolytic anemia. 

t fmt s  were s t u d i e d  first b: the f'ollowir>;g procmjures: rou t ine  blood work, 

8erun iron determinations, l a t e n t  serw iron binding capacities, bone mar- 

r o w  a s p b i t l o n e ,  and liver biopsies. 

'j yc Pe-59 and 1 ne carrier i r o n  per kilogram body weigh t  o r a l l x  h orange 

Juice on an  empty atomch. 

counta f o r  8 days, and aeniweekly counto for 3 weeks. 

rected for htrinslc pret,reabent counts in the selected channels. 

pobt-treatment count was calcrilated a8 per cent of in i t ia l  count, the 1st 

tar corrected for p h p i c e l  decay. 

seven w i t h  sickle cell disease, one witb 

A l l .  pa- 

The pittienta were given a total of 

An k e d i a t s  whole  body aOWt m8 made, d a w  

All counts were cor- 

h c h  

The Fe-59 decl ined rapidly fo r  the f irat  2-4 dags and then t h e  body counts 

stabiliec?d. The l eve l  at which s tabi l leat ion occurred was considered t o  
. I  4 1- 2 

i j " a d . l ? . +  
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h o p e a s  Report -'Page 2 

be due to the iron absorbec'. 

conld not be correlated w i t h :  hemoglobin concentration, reticulocyte per- 

centaye, Eer'utl  i ron  concentration, latent 5erm biridinK capacltj. ,  or stain- 

able liver i ron .  

Tbi:i v ~ l l i e  ra.r.ped from 1 . G '  tc lA.tY', and 

Two conclusions can be drawn from t h e  data, although the d a b  are pet too 

meager for publication. 

for such absorpt ion  tes ts .  

lo86 c8n Le detezminad t f f a c t i v e v .  

Cne is that 0.5 yc or less of Po-59 can be used 

The other  i s  that t h e  post-absorption iron 

3. iiholo body counting of patient8 receiving 1-13? 

(Cr. (;ddie) 

Prelimhaw trials have been run to test the  f e a s i b i l i t p  of counting pa- 

t i e n t s  who have received 1-137 in the whole-body counter. 

su l ts  should be obtained with repeated count8 to find t h e  relseae rats from 

t h e  thyroid gland. 

medication w i t h  thyroid-affecting drugs. 

Interesting re- 

This rate may change following I-131 therapy or during 

Experiments -de to date have been done w i t h  t h e  paticnta s i t t i n g  in t h e  

Argonne chair using the large 8" unahielded crystal with the thyroid un- 

shielded, and then covered by (L lead plate 3/r(" thick. 

C i f f h u l t i 0 8  have been encountered w i t h  this method of msatrurement for the 

following reaeotm: 

( 1 )  Counting rates arc too high wi th  the large crystal when studying 

patients soon after relatively hrge doses of 1-131. 

(2) It is difficult to be awe that all of the thyroid gland i s  shield- 

ed under the lead plate, becauee the chair geometry varies with 

patient a i r s  in an irregular mer. 

(33 Xith t h e  present arrm-igtsnent, radiation f r o m  the thymid gland 

enters t h e  cryatal Bore or less diagonally. 
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on alternate days for twenty days. 

received 2.2 mg of the s t e r o i d  three t h e e  a day for s h  conrjecutiya d q 8 .  

On t h e  geventh day, f i v e  of the  subj.cts 

Each count was corrected for t h e  pretrestmect counts of t h e  eubject, and 

then calculated a e  per cent of the i n i t i a l  count. 

turn corrected for p h p i c a l  decar. 

The i n i t i a l  count VBS in 

Ceginning on the third day of steroid treatment, the  treated group lost cal- 

cium at a al ight ly  greater rate than the COntrOl6. The d i f f erenc~  in calchu 

content established during the period of treatment na8 Eiaintained after the 

cessation of treatment. Qn day twentl., the treated group had 3 4 . 8  and the 

contsols  37.35 of t h e  i n i t i a l  calcium. 

6?; of the initial levels. 

C n  diip L3 both groups had less than 

5 .  Lae of whole body counter In deterraining erythrocyte survival t h e  

(Lr, hrvin, Er. Zapata, and D r .  Panos) 

For this study twelve infanta wore avai lable  as donors, and these donors 

ha2 been on a variety of home d i e t s  which were suspected of Inducing p n d o .  

Blood was drawn from each, tamed w i t h  Cr-51 Md given intravmowly to 

hematologicam cmptible, adult  recipients .  

mined both by whole body counts, and by w e l l  type scintillator with blood 

sample. 

weeks after the blood l e v ~ l 8  were sero. 

The Cr-51 levels were deter- 

Determinations with whole body counter werQ carried out for 3 

Levels I n  both methods YbPe referred 

I 0 3 9 3 9 5  



* 
1 

c 

_ .  
, 

I I .  , .  

Progrosa Report - Page 4 

, ' \  
I 

1 

It w o d d  seem t h a t  this technique miis be used f o r  red cell survivals, snb 

would be p r t i c u l c w l y  u s e f d  i r ?  ir'fants. Ir: auch indIviduuls I t  is d i f f i -  

cult to obta in  repeated blood wrnplec for the usual technique, and the low 

level8 of iaotor-e activity povslble with t h o  whole body counter would be 

desirable. 

B. Work on animals d t h  the  small l iqu id  ~ c h t i l l a t o r  

1. Erythrocyte, survival and sequestration in n o m 1  and splenectomized rata 

and in normal pigeons 

(Dr. Harvin) 

This project has beexi completed and the data l a  being processed for pub- 

l ication, 

the a n h a l e  mefitfoned in t h e  t i t l e .  

was nlrso used to determine the fate of unta[;$ed chrodum. 

d o t e m h o d  on 0.1 nl satlples of blood, arid whole body counts were made. 

k n h a l s  in pyoupa of 5 wero s e r i f i c e d  a t  intervals during the course of 

the experiment, and the activities of spleen, kidney, liver, thymus and 

bone marrow were dsterninad i n  a well type scintil lator.  'The data show 

t h e  time-related ahlft of h e e d  and untagged chromium f r o m  t h e  blood to 

t h e  various reticule-endothelial organs. 

briefly, Cr-51 tagged bloofi was rcifijcctsd sutologouely h t o  

Cr-51 reducer! p r i o r  to use for tagging 

Survival curves 

2. Effect of thyroidal function on erythrocyte suwiv8.l fn rats 

This study is complete and being prepared for publication. 

gical nor chemical thyroidectomy changed the aurvival t h e  of erythrocytes 

Kcither sur- 
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X I  i c temined  on blood 8 1 x ~ l ~ s ,  ncr  a l te red  whole body C O U t . 3 .  

&I the other hand, thyroi.Ine In jec t ions  inducing a hypermetabolic etste,  I 

s i p l f i c a n t l y  shortened the rraxk,al nurvivnl the, and increased the rate 

of loss  of Cr-5t froz t h e  body. It i e  i npor t an t  t o  note that  values at 

T (a criterion used c l i n i c a l b )  cippared to indicate  a lengthening of 
0-5  
survival t i n o  in t,hyroxj.pe-treated mirials. Yet when the CUrV88 ware f ~ l -  

loucd to oxtinction, the survival times of the thyroxine-treated rat8 were 

definitely ehortcncd. 

3.  B i 0 1 0 g l ~ ; ~ l  turnover of XI-++ In bird and mama1 

(T:r. Hushes) 
0 

The schfniatration of Kn-fJ+ to prakeeto results in bggfng of liver 

nicrosomca as well as r e t e rk ion  of the nuclide by other tfstpues. 

plaritntfon of pf tuf tam tumors into taggod parakeets results I n  an increased 

rate of whole body turnover of k-54, and loss of the isotope from liver 

Tranr- 

tdcrosomes . 
Sigllid 

Horace ?I. k r v i n ,  Ph.D. 
Principal Investigator 

Dute - November 15, 1962 



I O 3 9 3 9 6  


