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Problemal 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 quantity of Radio-Sodium as 
isotonic NaCl in sterile solution intravenously, vhile in 
the opposite hand is held, within a large lead case, the 
counter tube of a Geiger Counter. The interval of time 
from the injection of the Radio-Sodium to the time when 
the hand within the lead case becomes radioactive w l l l  re-  
present the interval required f o r  the blood to travel back 
to the heart and out to the opposite extremity. 

I 
Y 

2. The rates of absorptlon of Calcium, Magnesium, Phosphorus, 
and carbon, (as NaHC03) following oral administration; and 
Nitrogen and Carbon( as C02) following inhaltion. 

3. A study of the deposition of Iodine in the thyroid gland 
which will soon be possible since a new Radio-iodine has 
been discovered which has a l o n g  "Half-life". This new 
Radio-Isotope can be measured f o r  a period of several weeks 
and therefore could be given to patients a week or more 
prior t o  a thyroidectomy and the proportion deposited mea- 
sured after the gland has been removed. 

4. Rates of diffusion of various of the Radio-Elements follow- 

5 .  

ing parenteral administration. 

Continuation of the present work with particular reference 
to the application of the rates of absorption and excretion 
as a diagnostic tool. 

81 

EIThe funds are to be expended in the following manner: 

1. Chemicals and Materials f o r  preparation of the Radio 

2. 

Elements used $150.00. 

Procurement and Maintenance of Laboratory Animals $75.00. 

--- 

3. Expenses incident to publication; such as, photographs, 4 
'0 
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slides, graph paper, etc. $25.00. 4 
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rates of absorption and excretion 
of certain of the artificially prepared Radio-Elements 
in health and disease. 
logical effect of these substances when introduced dir- 
ectlg into the blood stream. 

A study- of- the immediate physlo- 

1. The r a t e s  of absorption of Sodium, Potassium, Chlorine, 
Bromine, and Iodine have Seen studied. Radio-Sodium was 
first used and in t:?e enclosed reprint a description of 
the technique elnplovect and the results observed may be 
.found. The same methods were applied to observe the rates 
of absorption of the other four Radio-Elements. In this 
second group of eqeriments 8 normal human subjects were 
u s e 3  for each Radio-Element and the equivalent quantities 
of each substance administered to the subjects in the 
fast in^: state. At the present time composite curves are 
heing prepared for the purpose of comparison. In addition 
the rates of absorption of Sodium and Potassium were stud- 
ied in five cases of Gushing's Disease end one case of 
Addison's Disease, similar curves are now also being made 
for this group. 

2 .  The rates of excretion of the Sodium and Potassium given 
to the patients were measured. This was also done for 
the normal subjects In the case of Sodium, Potassium, and 
aromine. This could not be done in the case of Chlorine 
arid Iodine due to their short "Half-life" periods. 

3. With the assistance of Drs. Chauncey Leake and Gordon Alles  
of the Dept. of Pharovscology the immediate physiological 
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 intra-arterial injection of 
isotonic solutions of these substances as compared with their 
non-radioactive isotopes. A definite effect was noted with 
Radio-Potassium and to a l e s s  definite degrse with Radio- 
Rubidium. No effect was noted with Radio-Sodium and Radio- 
Emanation, although these substances were far more strongly 
radioactive than the Potassium and Rubidium. It has been 
planned to repeat these experiments within the next two 
weeks with more intense samples of Radio-Rubidium and Radio- 
Potassium before making a report. 

4. Chemical determinations of the Sodium 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 is 
being defrayed by the Federal Government as a WPA project. 
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Annurl Report f o r  1958-lSSQt Y. E, 8010y. 

? roportr v. in--preparation. 8 ~ 1 p .  of tho manuroripts VI 

1~ Rel i ab i l i t y  of mouuroment of burl rosplratory hmotlonr in adolesoent 

2. Abrorption of rldlo-aotit, iodine by the thyroid gland mr 0r.l and 

ahi ldrsn ooqpued rith adults. BI 1. Shook md Y. E. lo l ry ,  

Intramnoua edminirtration. Y. 11. Soley and J. 0. Emtllton, 

5. Daomprmnt of re rpf ra ta rg  mlums nith varytag p e r l o b  o f  r o r t  md poritfon. 
Y. H. Soley urd If. I. Shoak,  

Yoat of t h r  work outllned ab- already published, in press, or in 
preparation i s  relf.axplaaatory. It rhould be mntioned, h m r ,  that t h r  
r tudy O S  thyroid phyclology urd iodlrm metabolirm by the  use of radio-eetim 

8tudles cm oarban dlorcide rmrponre kr no& i nd l t i du r l r  w r  still ham 
twther rcrl t o  do on this subjoot. Haally, the  nork on the  physiologioal 
mifectlitiolrr of r m i r t y  i s  s t i l l  in progreaa, although it hu been 
temporarily awpmded untll t h o  Tirrot motabolim i y o U n e  ai& hrrr f w t  been 
dellrrrmd l r  r o t  up rpd in  use. 

iodfn. i 8  U pt b i t s  iafmoy. A h O ,  -10 hob  OorPplOtad O f  t h r  

I would lfh t o  axpmrs Dr. Shookcr and nty appreoiation for t h r  
addi t ional  hmdr of )1100~00 granted t h i s  par f'rm the Bnon Amc, sinoe 
there Amdr hwe ambled US t o  a r r y  on the work that would ham othar r l se  

lnoomp1.t.. 

Berpeotfu1ly submitted, 

i5 
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1 a0 Tho metabolism of iodine following oral admintatration in a 
pou;, of normil huprsn rubjeatr  and patient8 rufferky fram r v i o u a  typor 
of *aid d i r o u o  hu been.imsrti( ;ated by the uae of a a n l y  d i romrod  
m~%oaotivm i rotop.  of iodine. Zhir mrk h u  barn oonduoted w i t h  tho 
aollrborntion of Dr. N a p  E. Soley of the Depu-tment of W d l a b .  

The rater  of oxont ion  of i o d h  l n  the urine md fro08 kava beon 

i 

i 

q m t i t 8 t i t s l . y  m o u w d  Ln both the nom rubjoatr and the  thyroid 
patienta. Trlcee carontion rtudier -re oonduotrd m r  8 poriod of f ive  
d y 6  with oaoh indiridrul. Tho thyroid gland8 n r o  obtalmd kos tho 
patieizttr rrho 0- t o  rurgery and both tho t o t a l  io- sontent nnd tho 
anount of radio-iodine pteasot nzI m W t l m l y  betorminod. In  all 
of there oases the glands we?. W h.ca 48 t o  65 howr af'trr adainir- g 
t r a t i o n  cJf the radio-iodine. 

and patients rrlth toxio m d  Mn-tad0 goitorr were lrlthout signiflaant 
mtriationro ?ha r a t e r  or' oxamtion in tm pr t ion t r  with apontuuoua 
myxodrmr were muoh rl-r t l u n  in 
md no& rubjoutr. Tho u p w D  OS th. -io-iodine in the t k w o i d  
g h u l  at t h e  and o f  the  two day period f o l l o u i q  i t r  admiaiatr~t ion 
=io& RW OM t o  nfnr pot oant Sn a y o u p  of ten patirntr w i t h  t o r i a  
goiton.  loo dofinit. oorral&tion to tho g o a s  patl~ology IC) obsonrd 
ud in tro aw.8 r h i o h  roaeirod no krgol'r Solution t h o  radio-iodin, 
u p b b  -11 w i t h h  the & o w  r q a .  
g 0 i t . n  rho had mooived no Lugol'r Solution were rtudird by thir 
wthod .nC t h o  glmd of the first pat ient  took up 17.5 par oont of tho 

t h o  uptake m u  12.6 por a n t  d e r  &&e 1~91) o%jmrimentrl ooaditionr. 
Q. O U ~  of  a pationt w i t h  a mall non-toxio di fRuo  h.lp.rplui. md 
r h o  M noofrrd  Lugolh Solation pr ior  t o  t t r  a d i i a t r r t i o n  of  tho 
ndio-iodine ~ 1 1 T O 8 t i g a t e d  by t k d S  method md the  chad d y  took 
up .07 per oent of  tho radio4odine. The rrdioclodino content WOA 
doteminod in ono QUO of thyroid ouoinoma m d  the  uptake in tho t w o  
day period N found to be .39 per a n t .  

road at the  moetiry, o f  the Federated Sboietie8 at Toronto, Cmrhr, 
April 26-29, 1939. 

ThL rate of' uptakv o r  rdio-iodine i& the t k y r o i c  g l c d  i 8  now 
boing h v e r t i g a t e d  by the w e  of a Geiger aounter. In there  expsrh~extr 
t h o  radio-iodine i8 given t o  the pat ient  o r  subjcct by mouth and thon 
tho r r d i o a a t i r i t y  of the g l a d  h dotermined bt frrquent fnterral6 there 
after. 

It haa been found that the =%e8 of or&ion in normal rubjtctr 

of tho other p u p  of' pationt6, 1 

i i ;  h o  -see of non-toxic aodulw 

W o - i o d i n 0  at the ond 02 tho h a  day period, u h i l o  ln tho r o o d  o u o  

ma x u t o r i e l  ii PQI' Lei% writ .on up for pablfoation r;lb +-ll bo 

i 1 b o  

F By thin method it is poarible t o  msuurs direot ly  the rapidity 
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c C .  

3 .  

4 I. 

5. 

Separation of  the inorgenic ell(! organic f ract ions of  iodine f r o 3  the 
t h y r o i i  glen2 ir. ?atier.ts xho have gredous ly  beer  Given ra6ic-tcdim. 
The organic frocSlcn -,<111 3e separated in to  the acid soluble end acid 
soluble ccr.;jonc:.ts -;::,ich er&lea cae t o  d i rec t ly  measure the f a c u t  
OF Gi-iolot;ro;ir.e end ti.yroxine s;ntt,esized by t h e  glanl as w e l l  as 
t he  icorganlc frRctioz. 

In7esti;;aticn o f  t h e  2 o s t i h i l i t g  of s;-;ltkesis o f  hror2ze organio 
coqou.nds i n  5k.2 Y-,;-roiC i n  Ciffere9t QTes o f  goi ter ,  by the  use 
of radio-lroaite.  

Tb.e use o f  radio-carbon as carbon dioxide f o r  the stud;. of t h e  
ze t rbol i sa  of t h a t  substance. 

The rU:id.s are  t o  be ex?entsd i n  t h e  follcvrir.6 r.:anner. 

1.. ,Chemicals end r a t e r i a l s  for  t>.e yrc?arct:on cf  ?!is radio-elezents 
and conpounds t o  be  spt t .es izcd 3-03 tlc:.: for :?.e eSove studies. 3150.00 

2. Special  equlper- t  such as lead sk.:elds, etc.  i 7 5 . X  

:3. Exlecse i n c i l e z t  t o  p b l i c o t i o n ;  such RS, ? ~ o ~ ~ , : T P . ; > . s ,  sl ides ,  
greph peper, e t c .  :25.CO 


