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I. Serv ice  

The use of rad ionucl ides  and t h e  se rv ice  o f f e red  by t h e  Radio- 
a c t i v i t y  Research Center cont inues t o ' i n c r e a s e  on t h i s  campus; 1,230 
i so tope  shipments were rece ived  during t h e  r epor t ing  per iod represen- 
t i n g  a two-fold inc rease  over  t h e  previous e l  h teen  months. This i n -  
volved t h e  handling of 18,005 Curies of l a b e l f e d  compounds and i so -  
topes  and 268.5 Curies of T r i t i u m .  
amount i n  c u r i e s  rece ived  i n  t h e  previous per iod and r ep resen t s  a t rend  
toward more expensive and e x o t i c  radiochemicals ordered i n  smaller  quan- 
t i t y ,  b e t t e r  de l ive ry  by manufacturers and l e s s  decay p r i o r  t o  use. 

This is a reduct ion  from t h e  t o t a l  

The i s o t o  os mentioned above were used i n  research  i n  236 pro- 
j e c t s  desc r ib rd  P n t h i s  report and as rou t ine  d i agnos t i c  tests and 
therapy.  Such p r o j e c t s  p lace  a heavy demand upon t h e  consul ta t ive  time 
of  t h e  academic s t a f f  and upon t h e  a v a i l a b l e  equipment and technica l  
s t a f f .  The work load  upon t h e  l i q u i d  s c i n t i l l a t i o n  and gamma ray spec- 
t rometers  has been e s p e c i a l l y  heavy and 101,305 samples were assayed 
f o r  one or more rad ionucl ides  during t h e  past e ighteen  months. 
t i o n a l  space and personnel are necessary if we are t o  continue t o  
s e r v q  t h i s  campus adequately.  

Addi- 

I1 I n s t r u c t i o n  i n  B io rad io lom and Related Subjec ts  

The t each ing  of medical s t u d e n t s ,  r e s i d e n t s  ind o the r s ,  employs 

rtment of Emergency Medicine. F i f -  

t h e  combined f a c i l i t i e s  of the Radioac t iv i ty  Research Center and Ra- 
diology and i n  some insqances,  also r ece ives  f i n a n c i a l  suppor t l rom 
t h e  School of Pharmacy and t h e  De 
t y  freshmen medical s tudent8  e n r o E e d  i n  Emergency Medicine 121-B and 
t h i r t y  s i x  continued t h e  course i n  t h e  sophomore year  t o  complete the  
l abora to ry  exe rc i se s  and q u a l i f y  f o r  c e r t i f i c a t i o n .  Twelve s tudents ,  
mostly a t  t h e  graduate  l e v e l  i n  t h e  bas i c  sc iences  en ro l l ed  i n  Biora- 
diology 125.  
Education i n  o rde r  t o  o f f e r  t o  those  ip ou t ly ing  areas, the opportu- 
n i t y  t o  l e a r n  i so tope  t echn ic s .  
l e c t u r e s  had an enrol lment  of over  on& hundred and f i f t y .  
followed by a f a l l  and spr ing  l abora to ry  work shop comprised of t h i r -  
t e e n  2-hour se s s ions  l ead ing  t o  Atomic Energy Commission o r  Cal i fornia  
S t a t e  c e r t i f i c a t i o n  fol lowing a compra&mmive examinattbn.. Thb.course 

and Modesto. 

A one month fu l l  time course i r b i s o t o p e  fundamentals i s  a l s o  
o f f e red  and is pr imar i ly  taken  by t h e  $esident .  s t a f f  but a l s o  by re- 
search  f e l lows ,  v i s i t i n g  f a c u l t y  and &hers e n r o l l i n g  i n  Continuing 
Education. A l a r g e  number of  t h e s e  from fore ign  coun t r i e s  r e t u r n  t o  
e s t a b l i s h  i so tope  research  programs i n  t h e i r  home land.  F i f t y  six M . D . ' S  
or Ph.X).ts and s ix t een  t echn ic i ans  took t h i s  course. 

Three evening courses  were of fe red  through Continuing 

This was 
The Mrst,a s e r i e s  of f i v e  2-hour 

was over  subscr ibed (40) w i t h  s tuden t  coming from as far  as Redding 



I11 Radiochemistry (C. T. Peng, Ph.D.1 
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The following radiochemicals were synthesized and pu r i f i ed :  
(1) Vitami 
Dicumarol f3!2 l a b e l l e d ,  approximately 10 PC-  ( 3 )  Warfarin,  i3f;' 
l a b e l l e d ,  approximately 10 PC (4 )  Myleran-2-jH, a p  roximatelp 1.6 gm. 
s p e c i f i c  a c t i v i t y  450 Pc/mg 
a c t i v i t y ;  ( 6 )  S t e a r i c  a c i d  3H, high s p e c i f i c  a c t i v i t y .  

t r i t i a t e d ;  11 mc, s p e c i f i c  a c t i v i t y  150 w/mg 

( 5  1 Myrist ic  ac id -h - f - lkC ,  high s p e c i f i c  

I V  Euture Expansion 

A .  Neutron a c t i v a t i o n  a n a a s i g :  A neutron generator  has re-  
c e n t l y  been-o6tZizea gnz  Ts-bXig i f i s t a l l e d  i n  o rde r  
gram of a c t i v a t i o n  a n a l y s i s .  With a f a s t  flux of 1018n/cmh/sec, t h i s  
method w i l l  make poss ib l e  a s e n s i t i v e  method f o r  t h e  de t ec t ion  of a 
number o f  elements without exposing t h e  sub jec t  t o  unwarranted radia-  
t i o n  or sample degradation inc lud ing  i so topes  of  i o d i n e ,  ni t rogen,  
f l u o r i n e ,  oxygen and many of t h e  t r a c e  elements which a r e  b io log ica l ly  
important.  The measurement of such a c t i v a t e d  nuc l ides  will involve the  
use of a programmer ( r a b b i t )  and a multichannel (400 o r  512) spectrome- 
t e r  plus  p r i n t  ou t  and o t h e r  a n c i l l a r y  equipment. The t o t a l  cos t  of 
t h i s  complex will be about $18,000. 
i n  ob ta in ing  t h e  complete unit. 

E. Whole Bo& Counter: The a c q u i s i t i o n  
s u f f i c i e n t l y  hTeIded-t-d a r m i n a t e  t h e  major co 
by cosmic r a y  r a d i a t i o n  i s  most d e s i r a b l e ,  cos 
f inanc ing  are being bxplored. The a c q u i s i t i o n  
ana lyze r  mentioned above p l u s  t h e  d e t e c t o r  now 
b l e  t o  measure whole body f l u e s  of r a d i o a c t i v i  
same approximate p r e c i s i o n  of t h a t  a t  Donner La 
o r  t h e  p ro jec t ed  f a c i l i t y  a t  San Francisco General Hospi ta l .  

Over t h e  yea . it has become apparent t h a t  t h e  teaching of 
isotolpe t e c h n i c s  and r e x k e d  biophysical  p r i n c i p l e s  w i l l  occupy a 
l a r g e  p a r t  of t h e  time of t h e  acaden4c and t e c h n i c a l  s t a f f .  I n  order 
t o  enhance t h e  Centercs t each ing  p o t e n t i a l ,  w e  are applying f o r  g 
National  I n s t i t u t e s  of Health t each ing  g ran t  t o  o b t a i n  badly needed . 
equipment such as dua l  channel probes, s c i n t i s c a n n e r s ,  a model hosp i t a l  
c l i n i c a l  i so tope  l a b o r a t o r y  f o r  i n s t r u c t i o n  of new s tuden t s  and other  
items r e l a t e d  t o  s p e c i a l i z e d  t r a i n i n g  ' in t h i s  f i e l d .  

o i n  t i a t e  a pro- 

We are approximately $7,000 short  

C .  
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column I n  o rde r  t o  determine t h e  recovery of 
h i s t i d i n e  o r i g i n a l l y  present  i n  t h e  plasma. 

T r i t i u m  ( c h o l e s t e r o l  7-3H; pa1mitic-9-1O3H a c i d )  
The aim of t h i s  p r o j e c t  is t o  determine whether 
or not c h o l e s t e r o l  and palmitic '  a c id  accumu- 
l a t e  i n  t h e  a r t e r i e s  of r a b b i t s  who have det 
veloped var ious types  of a r t e r i a l  l e s ions .  
Approximately ten  r a b b i t s  with known a r t e r i a l  
l e s i o n s  w i l l  be used. Five r a b b i t s  ni 1 receive 

p e r i t o n e a l l y .  Five o t h e r  r a b b i t s  wil  receive 

i n t r a p e r i  t o n e a l l y .  $he animals will be s a c r i -  
f i c e d  from one t o  seven days a f t e r  t he  i n t r a -  
per i t t toneal  i n j e c t i o n  and autoradiographs of 
t h e  a r t e r i e s  will be made. 

T r i t i u m :  3H Nucleosides and nucleot ides  t o  be 
used t o  s tudy 'conversion of r ibonucleot ides  t o  
deoxyribonucleotides i n  v i v o  and i n  v i t r o .  May 
a l s o  be used i n  experiments with l i p i d s  and . 
p i n o  a c i d s .  These a r e  not y e t  projected.  

Osage would be a t  small l e v e l  a s  i n  t h e  above. 

1 4 C  : Metabolism' of various compounds of biochemi- 
c a l  i n t e r e s t .  d f f e r e n t  membersltf t h e  group 
are  s tudying t h e  metabolism o f  
amino a c i d s  and carboxyl ic  ac ids  and o the r  com- 
pounds of impo 

one dose of 1-4 mc of cholesterol-7a- 3 H i n t r a -  

one dose of  1-5 mc of palmitic-9-10- 3 H acid 

I 

C labeled 

anco f o r  t h e  metabolism of t he  

G1endenin.g , M. E. ,Ph. D .  
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IfGonzales , I. E ,  
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1311: Labeling mouse serum pro te ins  
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14C; 3H: An i s o t o p i c a l l y  l abe led  co r t i cos t e ro id  
and a potent a n t i b i o t i c  will be appl ied t o  l o -  
c a l i z e d  a r e a s  of  s k i n  of o l d e r  p a t i e n t s  with 
malignancies and sk in  d i seases .  Af t e r  2 t o  1 2  
h r s . ,  t h e  surface m a t e r i a l  will be removed and 
sk in  b io  s i e s  performed. Local izat ion of t he  
drugs wi f l  be detected by radioautographs of 
t h e  f rozen  s e c t i o n s .  

’ 4 ~  (g lycopyr ra lg t e )  ; 1% b fluorotriamcino- 
lone ace ton ide )  H ( tr iamcinolone acetonide) :  
I s o t o p i c a l l y  l a b e l e d  c o r t i c o s t e r o i d s  (2 ,3 )  and 
a potent a n t i c h o l i n e r g i c  drug (1) will be 
app l i ed  t o  l o c a l i z e d  areas of s k i n  of o l d e r  
p a t i e n t s  with p s o r i a s i s  or malignancies. After 
6-12 h r s . ,  t h e  su r face  ma te r i a l  w i l l  be remov- 
ed and s k i n  b io  s i e s  performed. Local izat ion o f  
t h e  drugs w i l l  {e detected by autoradiographs 
of f rozen  s e c t i o n s .  

3H Methionine; 3H Leucine: The use of radio- 
i s o t o p e s  will be given intravenously t o  s m a l l  
l abo ra to ry  animals.  A t  s e l e c t e d  i n t e r v a l s  a f t e r  
t h e i r  i n j e c t i o n ,  t h e  animals will be sac r i f i ced  
and t h e  t i s s u e s  (p r imar i ly  p i t u i t a r y  glands) 
will be f i x e d  and embedded f o r  e l ec t ron  micro- 
scopy. The rea f t e r  s e c t i o n s  will be prepared 
f o r  autoradiogra hy a t  both t h e  l i g h t  and e l ec -  
t r o n  microscope !eve1 u t i l i z i n g  t h i n  films 
of I l form emulsions according t o  t h e  technique 
of  Caro. 

1311: The clearance of i n t r ade rma l ly  in j ec t ed  
4 3 l I  will be determined fol lowing p r i o r  - t reat-  
lhent of t h e  s k i n  with a number of physiologi- 
c a l  drugs including his tamine,  histamine- 
l i b e r a t o r s ,  noradrenal in ,  s e ro ton in ,  acety- 
l o c h o l i n e ,  i l o c a r p i n e ,  e t c .  The i n i t i a l  ex- 
periment nip1 be c a r r i e d  ou t  i n  guinea pigs i n  
o r d e r  t o  f a m i l i a r i z e  ourselves  with t h e  tech- 
nique and safet f a c t o r s .  T h e m s u l t s  of these 
experiments w d  be compared t o  similar s tud ie s  
i n  humans. 4 

adermally in j ec t ed  
ermined fol lowing p r i o r  t r e a t  - 
wlth a number of physiological 

drugs inc lud in  his tamine,  h i s t amine - l ibe ra to r s ,  
ro ton in ,  ace ty l cho l ine ,  pi locar-  

s will be s i m i l a r  t o  

I 
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1 4 C  : ( c h o l e s t e r o l  , palmitate  , s t e r o i d  hormone , 
androsterone , progesterone) e t c .  1 I n  v i t r o  
s t u d i e s  involving metabolism of l abe led  i n t e r -  
mediaries by t i s s u e  s l i c e s  and homogenates. 
Tracer use f o r  chromatographic l o c a l i z a t i o n .  

1 4 C  Alanine and l 4 C  Leucine: We a r e  present ly  
s tudying t h e  e f f e c t  of  carbohydrates on insu- 
l i n  s e c r e t i o n  i n  t h e  i s o l a t e d  perfused pancreas 
of t h e  ra t .  DeNovo p ro te in  syn thes i s  will be 
simultaneously followed by measuring t h e  i n -  
corporat ion of l a b e l e d  amino ac ids  i n t o  the  
panc rea t i c  p ro te in .  

13'1 : 
and oxytocin f o r  use i n  development of immuno- 
assay .  

of high s p e c i f i c  a c t i v i t y  I growth hormone 
and poss ib ly  ACTH (lOO&c/ygm). 
mgm. of hormone will be used f o r  each prepara- 
t i o n ,  t h e  f i n a l  product w i l l  contain approxi- 
mately 4-5OCbc a f t e r  removal of excess iodide 
1311. This product will be used f o r  t h e  immu- 
no log ica l  a s say  of growth hormone a t  t he  Meta- 
b o l i c  Unit by techniques c u r r e n t l y  es tabl ished 
f o r  i n s u l i n .  

'4C-4 

nique i n  v i t r o .  ' h e  i so tope  w i l l  be used t o  de- 
termine 
t o  raphy of dehydrepiandrosterone sec re t idn  r a t e  

t r i t i a t e d  D H I A  has been approved under applica- 
t i o n  with D r .  B i g l i e r i .  

l4C T e s t o s t e r o n e i ;  3H Testosterone 1 - 2 ;  The Fso- 
tope will be used; t o  l o c a t e  chromatographically 
hydrol ized u r ina ry  t e s t o s t e r o n e  glucuronide. This 
exp lo ra to ry  work wlll be aimed a t  measuring re-  
covery and secretidon of t e s t o s t e r o n e .  

l4C; 3H: These i so topes  w i l l  be used i n  a double 
d e r i v a t i v e  i s o t o  chnique f o r  t h e  measure- 
ment of progeate 

9%: The i s o t o p  
i o n i z a t i o n  d e t e c t b r  of a gas  chromatograph and 
w i l l  not be used +n any o t h e r  manner. 

1 4 C :  A s tudy in to :  t h e  causes of gout. 

Will be employed t o  l a b e l  Lys-9-vasopressin 

The iod ide  will be y j f d  f o r  t h e  synthesis  

Since only 5 

Dehydrepian rosterone:  Use of a t r a c e r  

l o s e s  during p u r i f i c a t i o n  by chroma- 

dose (approx. 5x10 4 cpm) for double isotope tech- 

an d h a l f  time disappearance.  The l a t t e r  use of 

an i n t e g r a l  p a r t  of t h e  
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Wissig, S.L., Ph.D. contd. f a t e  i n  normal and hyperthyroid r a t s .  'his ~ 3 1 1  
be co r re l a t ed  w i t h  electronmicroscopic observations 
on t h e  same thy ro id  glands.  

Anatomy 

W i t t ,  J . A .  ,M.D. 32P: 
which is sea led  t o  t h e  end of a wire 5 inches long, 
t h e  wire being equivalent  i n  size t o  a No. 22 needle. 
The e n t i r e  needle and wire  a r e  then  sea led  i n  an 
aluminum i e l d  4 mils t h i c k  so t h a t  no chance e x i s t s  
t h a t  t h e  % resin-exchange bead can esca e. Guide 
needles ,  18 guage, Will be s t e r e o t a c t i c a l f y  inser ted  
i n t o  t he  basal angl ion of dogs and f i x e d  i n  l a  
f o r  chronic  s tu sy .  A t  t h e  a p ropr i a t e  time, tRe 5 9 ~  
sea l ed  i n  t h e  aluminum s h i e f d  Will be introduced 
through t h e  guide needles ,  t h e  bead protruding 5 am. 
beyond t h e  end of t h e  gu id  needle.  This rill be l e f t  
i n  p lace  f o r  per iods  ranging from 5 minutes t o  2 1/2 
hours ,  determined on t h e  dose r a t e  s c a l e  and t h e  bead 
and i t s  s h i e l d  then  removed. The animals will be 
allowed t o  surv ive  varying per iods  of time, then 
s a c r i f i c e d  and se r ia l  s e c t i o n s  done on the  lOSiOn8 
thus  produced i n  t h e  basa l  gangllpn t o  determine t h e  
c h a r a c t e r i s t i c 8  a s  t o  s i z e ,  configurat ion,  e t c .  of 
t h e  l e s i o n  thus  p duce by e be ta  art icles 
emit ted from t h e  5%. 
i t s  aluminum con ta ine r  and Will be 'housed i n  a poly- 
e thylene s h i e l d  of s u f f i c i e n t  th ickness  t o  prevent 
any  r a d i a t i o n  hazard and t h e  polyethylene sh ie ld  is 
machined i n  such a na t h a t  i n s e r t i o n  of t h e  bead 
and i t s  aluminum s h l e I d  I n t o  t h e  guide nerdlo can 
be accom l i s h e d  without removing t h e  needle from i t s  
polyethpEene s h i e l d .  The app l i ca t ion  will bo once 
only i n  each animal,  
r e s i n  ex'change bead is 100 ma* and t h e  one @ingle  
b e a d \ w l l l  be obtained.  

l4C; 32P; 3H: Year t ,  N. c r m ,  and igeon l i v e r  
a r e  incorpora ted  i n  a x i u m  containfng the  labe led  
compound, The nucledc a c i d  f r o m  t hese  organisms 
a r e  examined t o  s tudy  t h e  b iosyn the t i c  ProC08ses of 
a s p e c i f i c  nuc leo t ide  from t h e s e  rad io iso topes .  

The 32P is taken up on a resin-exchange bead 
Neurological Surg. 

~ 

, - 

$his  jgP bead !a sealed I n  

The est imated a c t i v i t y  of t h e  

it 
p b ,  YU-Chi, Ph.D. 
flOChem18Wy 
:i 
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determinations of t h e  samples will be ca r r i ed  out a t  
t h e  Radioisotope Laboratory of t h e  USPHS Hospital ,  
San Francisco. 
riment . A s p e c i f i c  s u r g i c a l  preparat ion i s  invoEved 
and will be c a r r i e d  out  i n  t h e  animal l a b  of the 
USPHS Hospital .  

Dogs will be u t i l i z e d  f o r  t he  ex e- 

35S: Inorganic sulfate will be given pa ren te ra l ly  
i n  o rde r  t o  l a b e l  c a r t i l a g e  growth cen te r s  s u f f i c i e n t -  
l y  t o  ob ta in  radioautographs.  Doses are based on 
schedule r epor t ed  i n  J. Lab. Inv. 8:149, ‘ 5 9 .  It 
has  been est imated t h a t  i n  t h e  o rde r  of  1% of the  
labe l  gets i n t o  chondroi t in  s u l f a t e .  The monkeys 
t o  be used have a l r eady  been operated u n i l a t e r a l l y  
t o  t r a n s p l a n t  costo-chondralgrowth cen te r s  t o  the  
mandibular condyles. (These animals will be housed 
i n  t h e  RRC i n  o r d e r  t o  c o l l e c t  exc re t a  for waste 
d i s p o s a l ) .  

14C: Labeled with heroin f o r  drug metabolism studies .  

3H Morphine: To s tudy t h e  metabolism of morphine, 

14C: To syn thes i ze  r a d i o a c t i v e  heroin i n  order t o  
f o l l o w  i t s  metabolic pathway. La 
hydride w i l l  be prepared from B a C  
a c e t y l a t e  both hydroxyl groups of 
s u l t i n g  diacetylmorphine (he ro in )  

and be used t o  

t a r e d  t o  mice and rats and i t s  t i s s u e  d i s t r i b u t i o n  
and urinary and f e c a l  exc re t ion  w i l l  be studied. 
Attempts w i l l  be made t o  s e p a r a t e ,  i s o l a t e  and 
c h a r a c t e r i z e  any r a d i o a c t i v e  products which might be 
formed. 

3 H t  To a c t i v a t e $  ncpnorphine and compare i t s  phpsio- 
l o g i c  d i s p o s i t i o n  with morphine because normorbhtae 
has been pos tu l a t ed  t o  be a metabolic product of  
morphine responsfble  f o r  i t s  a n a l g e t i c  and addict ive 
p r o p e r t i e s .  

51Cr: Tagging of .chicken e ry th rocy te s  f o r  t h e  deter-  
mination of surv V a l  time i n  auto and homo t r a n s -  

I 

f u s i o n s .  4 
1311; 3s Leucine ,5:The i so topes  will be used t o  
s tudy  t h e  s i t e  o p ro te in  s n h e s i s  ( l euc ine )  and 
t h y r o i d  hormone 

‘3 l I  ; 3 H  Leucine. a t s  w i l l  be i n j e c t e d  With e i t h e r  
i so tope  and sacrPficed a t  var ious i n t e r v a l s  a f t e r  
i so tope  admin i s t t a t ion .  Radioautographs of thyroid 
glands will be prepared i n  o r d e r  t o  determine t h e  
s i t e  of formation of p r o t e i n  ( t o  be compared with t h e  
s i t e  of thyroglobul in  formation) and i t s  subsequent 

m t i o n  ( 11 3 I )  In t h e  ra t .  
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I3lI iod ide ;  l4 benzoic a c i d  & gl cine;  353 labeled 
p ro te in :  The ljfI w i l l  be used a& ind ica t  
s t u d i e s  on thyrbi-a metabolism i n  r a t s .  The C will 
be used i n  s t u d i e s  on t h e  formation of h i p p u r 5  acid 
i n  rats.  
turnover  s t u d i e s  on plasma p ro te ins  i n  r a t s .  

3H various amino a c i d s  & nucleot ides;  14C nucleo- 
t i d e s  and Ba CO : The Ba CO Will be used a f t e r  
conversion t o  N i H C O  i n  medii t o  grow organisms i n  
o rde r  t o  produce l a k e d  amino a c i d s  and nucleotides.  
Other amino a c i d s  and nucleot ides  w i l l  be purchased 
f r o  commercial source8 l a b e l e d  wi th  e i t h e r  tritium 
o r  fk. These m a t e r i a l s  w i l l  be used on s tud ie s  i n  
p r o t e i n  and n u c l e i c  a c i d  syn thes i s  ca r r i ed  out f o r  
t h e  most p a r t  i n  rats.  On occa&n, r a b b i t s  will' be 
used. 

1311: T h i s  i so tope  nil1 be i n j e c t e d  i n t o  r a t s ,  nor- 
mal, hyperthyroid and hypothyroid, and t h e  d i s t r ibu -  
t i o n  of the  i so tope  will be inves t iga t ed  a f t e r  an 
hour,  

PE in 

The 35s labeled p ro te in  will be used i n  

1 4 C  auiino a c i d s ;  3H amino a c i d s :  Study of protein me- 
tabol ism with p a r t i c u l a r  r e fe rence  t o  ,ethionine 
t o x i c i t y  using labeled amino a c i d s .  

1 4 C ;  3H: Study p r o t e i n  metabolism with p a r t i c u l a r  
r e fe rence  t o  e th ion ine  t o x i c i t y  using labeled 
amino a c i d s .  This work is a cont inuat ion of a pro- 
j e c t  of Dr. Tarver 's .  

l4C: 1Omc. of pa lmi t i c  a c i d  d 4 C  complexed t o  a l -  
bumin will be adminis tered intravenously t o  a preg- 
n n t  p a t i e n t  w d e r g o i n  t h e r a p e u t i c  abortlon and 

t o  assess t r a n s f e r  of a free f a t t y  a c i d  across the 
human placenta .  

14C: The l a b e l e d  pa lmi t i c  a c i d  w i l l  be in j ec t ed  in to  
pregnant sheep aad t h e  time and r a t e  of t r a n s f e r  
a c r o s s  t h e  p l acen ta  t o  t h e  f e t u s  will be determined. 

hh te rec tomy.  The fe ta  f t i s s u e s  will be analyzed 

w i l l  be made t o  s tudy  f e t a l  u t i l i z a t i o n  
ping umbil ical  a r t e r y  and vein 
w i l l  be accomplished i n  collabo- 

r a t i o n  with Drs. Holm h Parker  a t  t h e  UC Davis Cam- 
pus,  Veter inary M d i c i n e .  

1311 i n s u i f f i  n su l in :  I n s u l i n  labeled with tri- 
t i u m  and be u t i l i z e d  t o  s tudy renal c lea r -  
ance f o r  i n s u l  nd t h e  r o l e  o f  t h e  kidney i n  i n -  
s u l i n  metabolism $nd degradation. The preparation 
of  t h e  i s o t o p i c  Lebel i n  usable  form will be carr ied 
out a t  t h e  RadioaEtivi ty  Research Center or purchased 
from Abbott. The animal experimentation and a c t i v i t y  

0; 
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and ( 2 )  i t s  a c t i o n  on t h e  reabsorpt ion of phosphorus 
by t h e  kidney tubule .  These measurements ar  9 t o  be 
made a f t e r  t h e  o r a l  i nges t ion  o Vitamin D- H by ob- 

counting it and i t s  exc re t ion  i n  t h e  u r ine  and feces .  
Concurrently,  t h e  behavior of calcium and phosphorus 
will be measured chemically. This information will 
be of value i n  evaluat ing t h e  c l i n i c a l  s t a t u s  of t h e  
p a t i e n t  and i n  determining h i s  f u t u r e  therapy. A do- 
sage of 3 microcuries p e r  Kg of body weight w i l l  be 
employed which will r e s u l t  i n  a minimal whole body 
r a d i a t i o n  exposure of  1.22 mr/day p r i o r  t o  t h e  elirn-.. 
i n a t i o n  of t h e  Vitamin D or i t s  metabol i tes .  

% r ;  1311:  To be used i n  t h e  measurement of t h e  pul-  
monary c a p i l l a r y  hematocrit  of t h e  Chloralose anes- 
t h e t i z e d  c a t  a t  r e s t  and during exe rc i se  induced by 
e l e c t r i c a l  s t imu la t ion  of t h e  s c i a t i c  nerves. 

l33Xe: This is an e s t a b l i s h e d  t o o l  f o r  t h e  study of 
r eg iona l  v e n t i l a t i o n  and perfusion i n  t h e  lung. Its 
use has been mostly i n  m a n ,  but we plan t o  use it 
i n  dogs before  and during t h e  development of acute  
pulmonary edema. It will be given via a closed c i r -  
c u i t  airway system for v e n t i l a t i o n  s tud ie s .  Almost 
a l l  of it i s  expired s i n c e  it is not very soluble.  
Some will be given i n  s o l u t i o n  intravenously t o  
measure r eg iona l  blood flow i n  t h e  lung. It is a l -  
most all expired v ia  t h e  airways. The half  l i f e  i s  
5.27 days. We plan t o  give about 0.5mc per t e s t  and 
t o  record over  t h e  lungs using t h e  dual  recording 
ra e meter s e t  up i n  S-372. We have alreatfy used t h i s  
de 3 i c e  i n  p r a c t i c e  tes ts  and a r e  familiar with it. 

lj1I: 
fo l low i t a  ra te  of absorpt ion and t i s s u e  l o c a l i z a t i o n  
i n  mice and r a b b i t s .  Electrophoret ic  s t u d i e s  W i l l  
a l s o  be made with t h e  tagged venom. 

1311 cor t a lo tox in :  Snake venom i s  t o  be l a b e l l e d .  
'$he change i n  t o q c i t y  i s  t o  be evaluated i n  mice. 

hen, t h e  disappearance time from an i n j e c t e d  spot  
i n  a r a b b i t  i s  t o  be measured. 

serving t h e  disappearance of D- E H f r o m  t he  blood by 

13'1 tagged r a t t l e s n a k e  venom i n  order  t o  

J5S: Yeast will b grown on media containing t h e  
r a d i o a c t i v e  sulfa e ;  t h e  yeas t  will be used e i t h e r  
d i r e c t l y  t o  l a b e l  t ' the p ro te ins  of experimental an i -  
rnals f o r  turnover"studies  o r  else t h e  yeas t  nlll 
be hydrolyzed, i nd iv idua l  amino a c i d s  i s o l a t e d ,  and 
used a s  such t o  l a b e l  p ro t e ins .  Methionine will be 
used t o  l a b e l  pladma p r o t e i n s  i n  v i t r o  using s u i t -  
a b l e  chemical methods. 
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203Hg: Radioactive '03Hg Neohydrin has been shown 
t o  be t h e  best  substance a v a i l a b l e  f o r  s e l e c t i v e  - 
l o c a t i o n  i n  b r a i n  c y s t s  and tumors f o r  ex te rna l  
preoperat ive s c i n t i l l a t i o n  scanning l o c a l i z a t i o n  
techniques.  P r i o r  loading of kidneys with mercuhydrin 
reduces r a d i a t i o n  dose t o  kidneys,  with t h e  l a r g e r  
doses needed f o r  b ra in  scanning techniques.  

hydrin loading w i l l  remain i n  t h e  kidneys long 
enough t o  a l low e x t e r n a l  s c in t i s cann ing  techniques 
i n  p a t i e n t s  suspected of r ena l  abnormali t ies .  

Smaller q u a n t i t i e s  given without p r i o r  mercu:- 

51Cr: An occasional  p a t i e n t  is encountered with r e -  
peated hemolytic episodes i n  whom no cause,  such a s  
sphereocytosis  or t h e  o t h e r  usual  hemolytic e t i o l o -  
g i e s .  can be determined. These p a t i e n t s  Is0 exh ib i t  

red c e l l s  as we l l  a s  t hose  of compatible donor red 
c e l l s .  To h e l p  determine whether t h e  hemolytic ep i -  
sodes a r e  a manifestat ion of abnormali t ies  i n  t h e  
red blood c e l l s  o r  i n  one of t h e  o t h e r  blood r vas- 
c u l a r  components, request  i s  made t o  i n j e c t  S P C r  
tagged red c e l l s  from such p a t i e n t s  i n t o  normal adu l t  
compatible r e c i p i e n t s  t o  detennine su rv iva l  time of 
t h e  red c e l l s  i n  a normal enviroment. In  each i n -  
s t a n c e ,  t h e  normal a d u l t  r e c i p i e n t  w i l l  be a parent 
o r  iibling of t h e  p a t i e n t .  

very s h o r t  s u r v i v a l  times of t h e i r  own 5 a Cr tagged 

1311: It h a s  been shown t h a t  Telopaque becomes a t t ach -  
ed t o  pigrnen g a l l  s tones .  Telopaque has been 
tagged with I and t h e  present  experiraabt i s  a con- 
t i n u a t i o n  of t h e  work. It i s  apparent t h a t  b i l e  be- 
comes f r e e  of t h e  tagged substance within 48 hours 
and t h a t  one i s  then a b l e  t o  d e t e c t  t h e  radioact ive 
mat r i a l  on t h e  s u r f a c e  of s tones  with a cqunter a t  

value t o  avoid over ooked s tones.  Attempts w i l l  be 
made t o  a s c e r t a i n  t h e  q u a n t i t i e s  of r a d i o a c t i v i t y  i n  
g a l l  b l adde r  as wel l  as comm n duct b i l e  i n  addi t ion 
t o  t h e  s tones .  Telopaque l 3 f I  will not need t o  be 
ordered and will @e a v a i l a b l e  t o  us through t h e  group 
a t  t h e  Universi ty  of Xentucky. 

14C: P u t t i n g  5 0 ~ g , ~ o f  l4C l abe led  Nicotine i n  per icar-  
d i a l  s a c  of dogs,  withdrawing and counting bitod 
samples t o  detennine speed of absorpt ion of C Nico- 
t i n e  from p e r i c a r  cu te  experiments--dogs 
s a c r i f i c e d  a f te r  

3H: Pure Vitamin e l e d  with 314 using t h e  
f a c i l i t i e s  of t h e  t y  Research Center which 
has  been c l ea red  for t h i s  study: Is i s  proposed t o  
s tudy metabolim o t  pure Vi.tamin D l abe led  with tri- 
t i u m  i n  p a t i e n t s  having D-resis tant  r i c k e t s  and pseu- 
do-hypoparathyroidism. Two a c t i o n s  of D a r e  t o  be 
measured: (1) i t s  a b s o m t i o n  from t h e  ~~ i n t e s t i n a l  _I 7 I t r a c t ,  . -  

isp 

E ope $ a t i o n .  This  i s  o t e n t i a l l y  of  g r e a t  p r a c t i c a l  
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i 24Na: To be used t o  study exchange r a t e s  of sodium 
from c i r c u l a t i n g  blood t o  cerebrospinal  f l u i d .  
This i s  pa r t  of an i n v e s t i g a t i o n  t o  e s t a b l i s h  d i f fu -  
s ion  rates of e l e c t r o l y t e s  ac ross  t h e  cerebrovascu- 
l a r  b a r r i e r  i n  cases  of malignant tumors involving 
t h e  b ra in  o r  meninges. 

i 

l3lI: To be used t o  study exchange r a t e s  of iodine 
from c i r c u l a t i n g  blood t o  cerebrospinal  f l u i d .  This 
is p a r t  of an i n v e s t i g a t i o n  t o  es tabl ish d i f fus ion  
rates of e l e c t r o l y t e s  ac ross  t he  cerebrovascular 
b a r r i e r  i n  cases  of  malignant tumors involving the 
b r a i n  or meninges. 

l4C: To be used t o  measure d i f fus ion  r a t e s  of labeled 
me tabo l i t e s  from blood t o  cerebrospinal  f l u i d .  
This is p a r t  o f  an i n v e s t i g a t i o n  t o  e s t a b l i s h  d i f fu -  
s i o n  r a t e s  of e l e c t r o l y t e s  ac ross  t h e  cerebrovas- 
c u l a r  barrier i n  cases  of malignant tumors involving 
t h e  b r a i n  or meninges. 

13*1: The T e l l u r  132 is  be used as a parent 
source f o r  t h e  f B I . . ' T h e  iy2Te is a f i s s i o n  pro- 
duct t o  which c a r r i e r  sodium T e l l u r i t e  Ls added 
a adsorbed on alumina. The u s e f u l  deca product 
(?g21) I s  obtained by e x t r a c t i o n  with 0.Of M 
ammonia as  
t i v i t y  of  If9, beQ5 e use will be conducted-by Dr. 
CailiAdams. The I has a very s h o r t  h a l f - l i f e  
and could be used, for s h o r t  ( l e s s  than 6 hr.) s tud ie s  
of t h y r o i d  func t ion .  
c u r i e  i nges t ed  o r  i n j e c t e d  would be a small f r a c -  
t i o f 3 f +  1s) of t h e  exposure from similar amounts 
of 
a t i n g  t h y r o i d  func t ion  i n  ch i ld ren  and adolescents.  
It could be used whenever longe r  s t u d i e s  were not 
f e l t  t o  be necessaqy. 

found i n  t h e  system. Assay of  the ac- 

The r a d i a t i o n  exposure/micro- 

I and would @herefore  be most u se fu l  i n  evalu- 
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203Hq. Neohydrin: This i nves t iga t ion  is designed t o  
l a b e l  t h e  patholopic l e s i o n  i n  experimental a l l e r g i c  
encenhalomyelit is  with r ad ioac t ive  ma te r i a l  and t o  
ob ta in  radioautographs of t h e s e  l e s i o n s  so as t o  de- 
l i n e a t e  some of t h e i r  c h a r a c t e r i s t i c s .  It i s  a n t i c i -  
pated t h a t  a means of diagnosing demyelinating l e -  
s i o n s  of t h e  CNS by r ad io i so top ic  techniques can be 
e s t a b l i s h e d .  S tud ie s  on blood b ra in  barrier iq 'aller-  
g i c  encephalmyelit is  w i l l  a l s o  be c a r r i e d  ou t .  

lJII (RISA) This i n v e s t i g a t i o n  i s  designed t o  l a b e l  
t h e  pathological  l e s i o n  i n  experimental a l l e r g i c  
encephalomyelit is  with r ad ioac t ive  ma te r i a l  and t o  
ob ta in  radioautogra h s  of t h e s e  l e s i o n s  as t o  deline- 
a t e  some of t h e i r  c p a r a c t e r i s t i c s .  It i s  an t i c ipa t ed  
t h a t  a means of diagnosing demyelinating l e s ions  of 
t h e  CNS by r a d i o i s o t o p i c  techniques can be e s t ab l i sh -  
ed .  S tud ie s  on blood b r a i n  b a r r i e r  i n  a l l e r g i c  en- 
cephalymyel i t is  will a l s o  be c a r r i e d  ou t .  

1311; 82Br; 22Na; % l ;  86Rb: Cancer research: Tumor 
Host r e l a t i o n s h i p  s t u d i e s  (continuous p ro jec t  s ince 
(48) t o  s tudy t h e  f a t e  of iod ina ted  compounds i n  
normal and tumor-bearing animals. 

75Se: The f a t e  of 75Se as H2SeO 
s u b s t i t u t e d  i n  t h e  molecule i n  ?he .sulphur contain- 
i n g  amino a c i d s  w i l l  be i n v e s t i g a t e d  i n  r a t s .  

36~1: To i n v e s t i g a t e  t h e  a c t i o n  of l y s e r g i c  acid de- 
r i v a t i v e s  on t h e  intra-and e x t r a - c e l l u l a r  f l u i d  space 
of ra ts .  

3H ater :  S tanda rd iza t ion  of instruments  at: Radio- 

j2P; '  ' j 7 C s :  To c a l i b r a t e  in*uments. 

86Rb: Ca 
t a k e  of 8gRb i n  red c e l l s  from normal and tumor- 
bear ing ra ts .  

as u e l l  a s  Selenium 

i 
1 

a c t  '= v i t y  Research Center.  

e r  Research: A study o f  t h e  b io log ica l  up- 

3H: 
as t a r g e t  f o r  neutron gene ra to r ,  3-5 c u r i e s  per 
t a r g e t .  
one t o  twenty t a r g o t s  pe r  yea r  es t imated use. Iso- 
t opes  produced wil be c l ea red  i n  sepa ra t e  applica- 
t i o n s .  

Any & a l l  i s o t o p e s ? '  For use i n  c l a s s  i n  which pr in-  
c i p l e s  and p r a c t i c d s  of  r a d i a t i o n  p ro tec t ion ,  radio- 
a c t i v i t y  measurement s t anda rd iza t ion  and monitoring 
techniques and instruments ,  mathematics and calcula- 
t i o n s  bas i c  t o  t h e  use and measurement of r ad ioac t i -  
v i t y  a r e  t augh t  and i n  which t r a c e r  s t u d i e s  a r e  taught.  

Sealed s o m e  qf t r i t i u m  as hydride t o  be used 

H a l f - l i f e  of  t a r g e t  approximately 12 hours, 

1 
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t h e s e  i so topes  on p a t i e n t s  f o r  determination of red 
c e l l  and plasma volumes, both t o t a l  blood volumes 
and r eg iona l  splanchnic  blood volumes. I n  c e r t a i n  
circumstances,  t h e y  will a l s o  be uqed for t h e  measure- 
ment of ca rd iac  output  and c e n t r a l  blood volume f o r  
t h e  measurement of ca rd iac  output  and c e n t r a l  blood 
volume measurements fol lowing i n j e c t i o n  through a 
ca rd iac  c a t h e t e r  and c o l l e c t i o n  from r o t a t i n g  tubes 
v i a  an Indwelling a r t e r i a l  needle.  

3 H :  \ Radiolabeling of ova from donor mice. Transplan- 
t a t i o n  of ova i n t o  u t e r i  of normal and X-irradiated 
mice, s tudy  of development of  ova. 

14C(mevalonic a c i d )  % ( a c e t i c  a c i d ) :  Isotopes will 
be used i n  experiqents  with b a c t e r i a l  e x t r a c t s .  
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3H: I n  v i t r o  s t u d i e s  only. 

1311: To evaluate  t h e  e f f e c t i v e  blood flow i n  the  
bone marrow of p a t i e n t s  with leukemia and neoplas- 
t i c  d i seases  and s e r i o u s  matological disorders .  

t o  t h e  marrow cav i ty  and i t s  rate of clearance 
will be detmnined under a v a r i e t y  of phamacolo- 
g i c  condi t ions.  Previous s t u d i e s  of t h i s  nature 
have been reported by t h e  p r i n c i p l e  app l i can t ,  

P e t r a k i s ,  Masouredis h Mll1er:The Local Blood 
Flow i n  Human Bone Marrow i n  Leukemia & Neoplas- 

s eases  As Determined By t h e  Clearance Rate :f.c15f I. J. C l in .  Inves t ig .  32:952,1953. These 
a r e  research t o o l s  Used i n  s tudying cancer pa t i en t s .  
T b r e  is no planned t e r n i n a t i o n  point  f o r  t h i s  study. 

%r: P a t i e n t s  with hematologic d i so rde r s  involving 
e ry th rocy te s ,  l eucocy tes ,  and p l a t e l e t s ,  such a s  
those  a s soc ia t ed  wlth homo1 IC anemias, purpuras, 

mas. i n f e c t i o n s ,  e t c . ,  w i l l  be s tud ied  as t o  ery- 
t h r o c y t i c  volume, r e d  blood c e l l  s u r v i v a l ,  and s i t e s  
of deposi t ion and d e s t r u c t i o n  of  tagged erythrocytes 
leucocytes  and p l a t e l e t s .  These a r e  research t o o l s  
used i n  s tudying cancer p a t i e n t s .  There is no planned 
terminat ion point  f o r  t h i s  study. 

59Fe: To s tudy t h e  i ron  metabolism of erythrocytes 
i n  p a t i e n t s  with s e r i o u s  hematological conditions 
and d i s e a s e s ,  and i n  p a t i e n t s  with leukemia, 1 pho- 
mata, and o t h e r  t ypes  of malignant neoplasms. %e 
bound t o  plasma beta-globulin i n  v i t r o  will be i n -  
j e c t e d  i n t o  p a t i e h t s  t o  i n v e s t i g a t e  t h e  in-vivo me- 
tabbl ism of i r o n  with r e s p e c t  t o  r a t e  and s i t e s  of 
e ry th rocy te  and hemoglobin formation and destruction. 
These are r e sea rch  t o o l s  used i n  studying cancer pa- 
t i e n t s .  Them is  no planned terminat ion point f o r  
t h i s  study. P a t i e n t s  are those  havhg cancer o r  leuke- 
mia i f  under age a f  40. 

A t r a c e  amount 1 - 5 w  of 19 f I w i l l  be inp ic t ed  i n -  

hypersplenism, lymphomata, P eukemias, and carcino- 

I 

131; 12%: '3% Po lyuhy lpyr ro l iddon  s t o  be used 
f o r  r o u t i n e  d i agnds t i c  b ra in  scans.  f2fI compounds 
t o  be used i n  performing s tandardized,  general ly  
recognized d i agnos t i c  c l i n i c a l  methods. The l i s t  o f  
procedures & dosaqes as submitted Oct. 1962. 

1 4 C :  I n  o rde r  t o  
g i c  s t a t e s  on g l u  
Whole blood from t i e n t s  with var ious c l i n  a1 s t a t e s  
W i l l  fi incubated n v i t r o  with g l u c o s e 4  C f t  and 
t h e  C 02 produce4 w i l l  be.measured. For i n  v i t r o  in -  
cubation with b l o a  on ly ,  w i l l  not subsequently be 
administered t o  animal or man, not .for human use. 

L 
udy t h e  e f f e c t  of var ious patholo- 
s e  metabolism of red blood c e l l s .  
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1 4 C :  I n  our study of t he  l i p i d  metabolism and the  . 
metabolic f a t e  of b io log ica l  a l k y l a t i n g  agents  i n  
normal and tumor-bearing ra ts  and mice, l abe led  
compounds will be used. These include var ious f a t t y  
a c i d s ,  c a r c i n o s t a t i c  agents  (chlorambucil ,  TEM, a t c . )  
and some amino a c i d s  These Sompounds wi l l  be e 
doubly l abe led  with I4C and 
a t  a given pos i t i on  i n  t h e  molecule. A t  p r e sen t ,  
t h e s e  labeled compounds are not commercially a v a i l -  
ab l e .  

h e r  
H o r  l abe led  with 

35S .: According t o  Robert & Warwick (Nature 183, 
1509 ' 5 9 )  t he  i n  vivo mechanism of a c t i o n  of Myle- 
ran (Busulfan) is due t o  t h e  formation with cysteine 
of a S-f i  a l a n y l  tetrahydrothiophenium sa l t .  However 
t h e  i d e n t i t y  of  t h e  comDound was not firmly e s t a b l i -  
shed except by analogy t o  i n  v i t r o  r e a c t i o n s .  We 
wish t o  i o l low up on t h i s  po in t  by adminis ter ing the  
a l k y l a t i n g  apent l abe led  with tritium o normal 

c y s t e i n e  or cys t ine .  The u r i n a r y  metabol i tes  from 
t h e s e  a n i  
i n g  both % and tritium as l a b e l s  i n  t h e  molecule 
Experiments will be repeated using o t h e r  a l k y l a t i n i  
agents .  

and tumor bearing animals dosed with 3 4 S labeled 

1s w i l l  be scanned f o r  compounds contain- 

3H' ( g a s ) ;  l4C (BaC140 ) Prel iminary study showed some 
s i g n i f i c a n t  d i f f e r e n c 4 s  i n  f a t t y  a c i d  compositon of 
t i s s u e  l i p i d s  i n  normal and tumor bearing rats and 
mice,  e s p e c i a l l y  upon force-feeding. Therefore it i s  
of i n t e t e s t  t o  use l abe led  f a t t y  a c i d  e s t e r s  t o  study 
t h e  k i n e t i c s  involved i n  t h e  u t i l i z a t i o n  of ac id  es- 
t e r s  .such as l a u r a t e ,  Myr i s t a t e ,   palmitate , s t e a r a t e  
o l e a t e ,  e t c .  i n  t h e s e  animals. 

32P: b2P as phosphate Kill be administered i n t r a -  
p e r i t o n e a l l y  t o  f a s t i n g  normal and tumor-bearing 
n i c e .  A t  varying t i m e  i n t e r v a l s  fol lowing in j ec t ion  
t h e s e  animals will be s a c r i f i c e d  and t h e  phospho- 
l i p i d e s  from t h e i r  organs w i l l  be e x t r a c t e d ,  radlo- 
assayed and f r a c t i o n a t e d  by t h e  technique of t h i n  
l a y e r  chromatograph? t o  determine t h e i r  r a t e  of for- 
mation. 

38 (T a s ) :  T r i t i u m  will be used t o  synthesize We-- 
l e r a n 2 $ t e t r a  methylene bismethane s u l f o r a t e )  with 

II 

e moiety of t h e  molecule. A proxi- 
t h e  t r i t i a t e d  ma te r i a l  w i t  R 
s e n t  t o  He P en Vodopick, MD, of 

high s p e c i f i c  t y  w i l l  be repared. The triti- 
a t e d  Mybran 
t h e  S t a t e  Univ. of fowa Hospi ta l  f o r  use i n  c l i n i c a l  
i n v e s t i g a t i o n s  undw t h e  guidance of Dr. Ti tus  C.  
Evans. The p r o j e c t  F s  undertaken as a j o i n t  e f f o r t  
of  research.  
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ISOTOPE & PROCEDURE: 

from t h e  su r face  i n t o  t h e  s o l u t i o n  followed by pre- 
c i p i t a t i o n  of calcium F2. If t h e  l a t t e r  mechani- 
s m  i s  t r u e ,  l abe led  45Ca from t h e  bulk so lu t ion  
should f i n d  i t s  way I n t o  t h e  microcrystals  of ca l -  
cium F2. C a r r i e r  f r e e  45Ca l s  needed t o  avoid ex- 
cee ing  t h e  s o l u b i l i t y  roduct of calcium F2 ( 3 . 6 7 ~  
10-9 a t  22OC and pH 7.07 by i n e r t  c a r r i e r  c a l  um 
which would be present  i n  t h e  less expensive %a 
over  t h a t  of normal exchange r e a c t i o n s  of t h e  apa t i -  
t e  w i l l  be a measure of t h e  amount of calcium F2 
formation produced by t h e  mechanism out l ined.  

3%: Labeled cys t e ine  t o  be administered t o  normal 
and Vitamin A d e f i c i e n t  rats.  Taurine and SO4 t o  
be recovered from u r ine .  

3H Thymidine: P r o j e c t  involves  i n  vivo l abe l ing  
of guinea pigs  and mice with t r i t i a t e d  thymidine 
and pass ive ly  t r a n s f e r r i n g  t h e  l abe led  lymphdd c e l l s  
obtained from t h e  donors t o  r e c i p i e n t  mice and 
guinea p igs .  The r e c i p i e n t  t i s s u e s  are removed a f t e r  
appropr i a t e  i n t e r v a l s  and l a b e l e d  c e l l s  i d e n t i f i e d  
by autoradiography and/or q u a n t i t a t i o n  of t o t a l  tri- 
t i u m  i n  t i s s u e s  determined i n  a l i q u i d  s c i n t i l l a t i o n  
counter .  

lson,Elar jor ie  M. ,Ph.D. 3H: t r i t i a t e d  thymidine,  c y t i d i n e ,  adenine: I n  vivo 
Anatomy l a b e l i n g  of embryonic and p l acen ta l  t i s s u e s  ( ra t s ) .  

engand ,Jat , 1 4 C ;  32P; 35S; 3H: I n  vivo l a b e l i n g  of compounds 
Biochemi 8 t r y  of I n t e r e s t  f o r  t h e  s t u d y  of p r o t e i n  synthesis ;  

i n  v i t r o  s tudy  of t h e  p u r i f i e d  enzyme systems in -  
volved n i t h  i s o t o p i c  t r a c e r s .  

3H: \ T r i t i u m  l a b e l e d  e s t rone  , e s t r a d i o l ,  and e s t r i o l  
w i l l  be added t o  p l a c e n t a l  e x t r a c t s  and perfusates  
f o r  t h e  purpose of monitoring recoveries  of t hese  
s t e r o i d s  from t h e s e  pre  a r a t l o n s .  
t r o n e  and e s t r a d i a l  dl.! be obtained commercially. 

d E s t r i o l  w i l l  be t r i t i a t e d  by Dr. C.T. Peng of t h e  
% Radioac t iv i ty  Reserrch Center. It i s  f o r  t h i s  pur- 

pose t h a t  t h e  20 c u r i e s  of tritium 
purchased. This W l l l  be handled on& by D r .  Peng 
i n  t h e  a r e a  of t h d  RRC. 
3H: To determine DPA s y n t h e t i c  times, turnover t imes,  
and r e s t i n g  phase f m i t o t i c  cyc le  i n  H e h  s t r a i n  
c e l l s ,  and t o  d e t  i n e  a l t e r a t i o n s  of t hese  times i n  
HeLa c e l l s  expose o ni t rogen mustard (varying con- 
c e n t r a t i o n s  of n i  gen mustard i n  t imes t o  exposure). 

'4C: M y r i s t i c - 1 4 9  a c i d  is t o  be given o r a l l y  t o  nor- 
Rad ioac t iv i ty  Res.Ctr.  mal and tumor-beadng mice t o  s tudy  t h e  extent  and 

t h e  rate of i t s  conversion t o  o t h e r  f a t t y  ac ids  in 

page ,E.B., MD & Glen- 

T r i t i a t e d  es-  

as will be 

.i! 
Papac, Rose, M.D.  

Cancer Research 

Peng, C . T . ,  Ph.D. 

1 1 5 9 .I t i s s u e  l i p i d s  i n  t h e s e  animals. 
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3H: 3H l abe led  red c e l l  i soan t ibod ies  w i l l  be pre- 
pared by polymerizing the  corresponding labeled 
methionine t o  t h e  antibody containing gamma 
globul in .  The l abe led  an t ibod ie s  will be reacted ’ 
wlth red c e l l s  i n  v i t r o  and radioautographic tech- 
niques w i l l  be used t o  s tudy t h e  binding of a n t i -  
body t o  ind iv idua l  r ed  c e l l s .  

59Fe: This will be used t o  s tudy i r o n  incorpora- 
t i o n  i n t o  red c e l l  hemoglobin i n  p a t i e n t s  with 
hematological d i so rde r s .  

51Cr; 1311: S e r i a l  blood volume determinations a r e  
t 
& - - t a g g e d  red blood c e l l s .  e E I - t a g g e d  serum 
gamma g l o b u l i n s ,  and T 1824-tagged albumin. The 
major purpose i s  t o  check t h e  plasma volume space 
a s  determined by t h e  g lobu l in  volume as compared 
t o  t h e  albumin volume and t h a t  obtained from t h e  
red c e l l  volume and venous hematocrit .  

3H : Dig i tox in ,  a r e p r e s e n t a t i v e  ca rd iac  glyco- 
s ide ,  has  a long du ra t ion  of  e f f e c t  b io log ica l ly  
but i s  chemically very s h o r t  l i v e d .  This f a c t  i s  
e s t a b l i s h e d  by 
ing  t h e  use of l a b e l e d  d i g i t o x i n .  The ur inary 
exc re t ion  products have been shown by embryo duck 
h e a r t  a s say  t o  be ca rd ioac t ive .  Character izat ion 
of t h e s e  a c t i v e  me tabo l i t e s  i s  t h e  problem t h a t  
we propose t o  s tudy  by using t r i t i a t e d  d ig i tox in .  
We propose t o  work with dogs with r a b b i t  l i v e r  
homogenate i n  which p repa ra t ion  we have already 

be made on f i v e  dogs by s i m  aneous use of 

ve ra1  types  of s t u d i e s  includ- 

de n s t r a t e d  t h e  presence of enzyme t h a t  causes the 1 
d i x p p e a r a n c e  of d i g i t o x i n .  I 

3H Thymidine: 3H Cytidine: Tissue c u l t u r e s  will be 
grown i n  medium 199 t o  which t h e  t r i t i a t e d  sub- 
s t a n c e s  are added. The uptake of t h e  radiochemi- 
c a l ~  would be determined by autoradiology (Pele- 
“The Str ipping-f i lm Technique of Autoradiography” : 
I n t e r n .  J. Applieg Rad. & Isotopes;  1956-57; 1 - 2 :  
172 (1) and do te  i n a t i o n s  of s p e c i f i c  a c t i v i t y  
by t h e  method of a ahan ( P u r t f i c a t i o n  dc Measure- 
ment of Microgram Amounts of Radioactive Nucleic 
Acids & P r o t e i n s  Srom Animal Cells i n  Tissue C u l -  
t u r e ;  Analyt. Bio em. Sept.  ‘60; 1(2):107-1261. 

45Ca: Treatment o 
enamel with f l u 0  e s o l u t i o n s  varying from 300- 
30,000 ppm of f l u q r i d e  and pH varying from 5-10 
has revealed thatT,calcium F2 mic roc rys t a l s  a r e  
deposi ted on t h e  su r face  of t h e  a p a t i t e .  It is 
pos tu l a t ed  t h a t  t h e  calcium F i s  formed not by 
simple adsorpt ion of t h e  F- i 8ns  i n t o  Ga++ ions  of 
c r y s t a l  su r f ace  but bv d i s s o l u t i o n  of t h e  Ca++ 

‘ 

hydroxypatite or powdered too th  
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A l l  t h e  experiments concerning t h e  incorporat ion 
of r ad ioac t ive  m a t e r i a l s  t h a t  w i l l  be handled i n  
room MS 104 w i l l  have doses no g r e a t e r  than 0.1 mc. 

l4C : Radioactive incorporat ion i n  i s o l a t e d  i n  
v i t r o  systems (biochemical)  which s y n t h e s i z e  
mucopolysaccharide intermediates .  

3H; l4C; 352,: Above l i s t e d  i so topes  w i l l  be used 
during t h e  period of one yea r  i n  experiments i n -  
volving t h e  preparat ion on chemical compounds. 
The b i o l o g i c a l  work w i l l  r e s t r i c t  t h e  use of 
t h e s e  compounds on c e l l - f r e e  systems with radio- 
a c t i v e  doses no l a r g e r  t han  0.’1 mc. per mg. w i l l  
be prepared i n  D r .  Pengfs  l abora to ry .  The use and 
handling of t h e s e  compounds w i l l  be i n  104 of t he  
o ld  medical school.  

5 k r :  Ordinary and t r i p l e  parabionts  o f  male 
Sprague-Dawley r a t s .  It i s  planned t o  i n j e c t  i n -  
t ravenously i n  one of t h e  parabionts  one s ing le  
time l abe led  e ry th rocy te s  and t o  determine when 
equi l ibr ium between both p a r t n e r s  i s  reached. 

3H: For absorpt ion s tudy;  e x t e r n a l  use only. 

13’I; This will be used t o  l a b e l  plasma proteins  
and an t ibod ie s .  The l abe led  p r o t e i n s  w i l l  be used 
p r imar i ly  f o r  i n  v i t r o  immunochemical s t u d i e s  i n  
t h e  area of immunohematology. 

P a t i e n t s  with t h e  fol lowing d i so rde r s  w i l l  
be s tud ied :  1) acu te  and chronic leukemias; 2 )  
a quired hemolytic anemias, 3 )  m u l t i  l e  myelomas 
a$ o t h e r  dyoproteinemias. P r a c t i c a  P ly a l l  i n  
category 3 and most i n  category 1 w i l l  be over 40 
y e a r s  of age.  The acu te  leukemias and some of 
t h e  pa tbn t s  i n  category 2 w i l l  be i n  t h e  25-40 
yr .  range because o f  t h e  age incidence of  these 
d i so rde r s .  

1251: This will be used t o  l a b e l  plasma proteins  
and an t ibod ie s .  ,The l abe led  p r o t e i n s  w i l l  be used 
p r imar i ly  f o r  in v i t r o  immunochemical s t u d i e s  i n  
t h e  a r e a  o f  immunohematology. P a t i e n t s  with t h e  
fol lowing d i so rde r s  nil1 be s tud ied :  1) acute  and 
chronic leukemia , 2 )  acquired hemolytic anemias 
and 3 )  mul t ip l e  yelomas and o t h e r  dysproteinemias. 
P r a c t i c a l l y  a l l  ‘n category 3 and most i n  category 

mias and some of , the p a t i e n t s  i n  category 2 w i l l  
be i n  t h e  25-40 p a r  range because of t h e  age i n -  
cidence of t h e s e - d i s o r d e r s .  

1 wi l l  be over 4, 6 yea r s  of age. The a c u t e  leuke- 
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6oCo: T h i s  experiment i s  designed t o  evaluate  pa- 
t i e n t s  s u f f e r i n g  from anemia i n  order  t o  diagnose 
ggrnicious anemia and o t h e r  macrocytic anemias. 

Co l abe led  B w i l l  be administered o r a l l y .  The 
subsequent tesk2will be e s s e n t i a l l y  t h a t  of 
S c h i l l i n g ;  ur ne and plasma samples will be 
measured for b o .  

oken, Hans F.,M.D. 47Ca: All preparat ions of  serum a r e  done i n  Kala- 

t h e  p r o j e c t  i s  t o  sepa ra t e  serum probins ultra- 
c e n t r i f u g a l l y  and‘ determine r a t i o  of bound t o  
free 4 7 ~ a .  

Medicine mazoo, Michigan by t h e  Upjohn Co. O u r  part I n  

Y 
t 

t g  
ongcope, C . ,  M.D.  
Metabolic Unit 

1 4 C  glucose; 1 4 C  c h o l e s t e r o l :  1 4 C  glucose will be 
used i n  v i t r o  i n s u l i n  assay u t i l i z i n g  ra t  ad i -  

e t i s s u e  and c o l l e c t i o n  and measurement of EPb . 
studges of c h o l e s t e r o l  e s t e r i f i c a t i o n  by homo- 
genates  of ad rena l  t i s s u e .  

Gm, inDraDeri toneal lv  i n t o  r a t s  and animals s a c r i -  

4-Cl4 c h o l e s t e r o l  will be used i n  v i t r o  

Muriel R . ,  Ph.D. 3H Thymidine: I n j e c t i o n  of s i n g l e  dose of 1.5pc/ 

I 1 5 . 1 ’ . : l ! I  

f i c e d  a f t e r  var ious i n t e r v a l s ,  i n t e s t i n e  remov- 
ed and t i s s u e s  p re  a red  f o r  autoradiography. Ani- 
mals t o  be used w i y l  be pa rab io t i c  p a i r s  consis- 
t i n g  of one c o n t r o l  animal and one having had an 
i n t e s t i n a l  r e sec t ion .  

3H : *dminis t ra t ion o f  t r i t i a t e d  thymidine i n t r a -  
e r i t o n e a l l  i n  rats t o  be s a c r i f i c e d  a t  regu- 

f a r  in t e rvaxs  t o  measure t h e  turnover  r a t e  of t he  
i n t e s t i n a l  mucosa i n  noma1  ra t s  and ra ts  subjec- 
t e d  t o  p a r t i a l  r e s e c t i o n  of  t h e  small i n t e s t i n e .  

3H! T r i t i u m  inco rpora t ion  i n t o  pyridine nucleo- 
t i d e s .  The r e a c t i o n  will be c a r r i e d  out  i n  water 
s o l u t i o n ,  i n  “ i n  v i t r o ”  experiments. Work w i l l  be 
done i n  a hood. 

l4C : Radioactive i so tope  inco rpora t ion  i n t o  chemi- 
c a l  compound. Experiments a r e  t o  be performed 
with enzymatic sfrstems “ i n  v i t r o * .  

:I’ 
3H; Sulphgte-35: S-35 s u l f a t e  w i l l  be used t o  
measure t h e  r a t e  of b iosyn thes i s  of s u l f a t e d  com- 
pounds i n  embryo IC c a r t i l a g e  e x t r a c t s .  

T r i t i u m  gas  all be handled i n  the 
Rad ioac t iv i ty  Re earch Center under t h e  supervision 
of D r .  C .  T. Pen . The purpose of  t h i s  experiment 
i s  t o  t r i t i a t e  u t i d i n e  compounds i n  o rde r  t o  measure 
t h e i r  i nco rpora t ion  i n  chondroi t in  s u l f a t e  present 
i n  embryonic c a e i l a g e .  
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It is  t h e  rpose o t h i a  s tudy t o  compare t h e  - 
uptake of s y C r  and s2P i n  o s t e o a r t h r i t i c  femoral 
heads t h a t  have been removed i n c i d e n t a l  t o  a r th ro -  
p l a s ty .  The r e s u l t s  w i l l  be c o r r e l a t e d  with micro- 
scopic examination of t h e  removed bone. 

35S : Two hundred microcuries  pe r  100 grams body 
weight of Long-Evans' s t r a i n  ra ts  t o  be i n j e c t e d  
i n t e r p e r i t o n e a l l y .  Rats t o  be used w i l l  be males 
of 100, 300 and 400 gram weights, and females of 
100, 200 and 300 gram we1 h t s ,  Two animals of 
each category w i l l  be u t i f i z e d .  Half of t h e  group 
a r e  t o  be s a c r i f i c e d  24 hours a f t e r  i n j e c t i o n  and 
t h e  o t h e r  h a l f  72 hours a f te r  i n j e c t i o n .  S e c t m i 8  , 
of mid and lower t h o r a c i c  spine and upper and lower 
lumbar spine a r e  t o  be prepared f o r  radioautographs 
i n  o r d e r  t o  a s s e s s  t h e  depos i t i on  of r ad ioac t ive  
sulphur  wi th in  t h e  nucleous pulposus. 

45Ca; 1 4 C :  The e f f e c t  of  s e v e r a l  manuevers ( e f f e c t -  
i ng  ca rd iac  c o n t r a c t i l i t y  i n  v i t  

matwlal. Ra t ,  guinea p ig ,  and r a b b i t  myocardium 
w i l l  be mounted i n  i s o l a t e d  t i s s u e  baths and ex- 

osed t o  physiologic s a l i n e  s o l u t i o n  containing 
e5Ca nd then  analyzed f o r  uptake of calcium, Suc- 
r o s e  f4C w i l l  be u t i l i z e d  i n  a s i m i l a r  fashion 
t o  determine t h e  e x t r a c e l l u l a r  space of t h e  i s o l a -  
t e d  t i s s u e .  

1311: To measure e f f i c i e n c y  of  f a t  absorpt ion i n  
r a t a  sub jec t ed  t o  var ious t a r y  s i t u a t i o n s  by 
measuring t h e  exc re t ion  of PffIi)s t h e  f e c e s  a f t e r  
i n t r a g a s t r i c  admin i s t r a t ion  of I t r i o l e i n .  

3H:' To s tudy deposi t ion of t i t a m i n  A i n  t h e  l i v e r  
and t o  s tudy mobil izat ion of"Vitam1n A from the  
l i v e r .  

14C: To determine ' r a t e  of s y n t h e s i s  of  l i v e r  fa t  
a f t e r  var ious experimental t r ea tmen t s  of t h e  ani-  
mals. 

14c ( a c e t a t e  1-144): TO measure l i pogenes i s  i n  ca- 
l o r i e  r e s t r i c t e d  rats. 

1311: To be used 
l i b i t u m  and c a l o r  -restrJcted ra ts .  

1 4  (Acetate  l - l 4  : The incorporat ion of ace t a t e -  

and s t a rved  ra ts .  

) on calcium 
fluxes w i l l  be determined using f 9 ICa:as t h e  t r a c e r  

measure f a t  absorpt ion I n  & 

1- E 4C i n t o  l i v e r  r ap ids  w i l l  be measured i n  normal 
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51Cr: contd. Tagged c e l l s  intravenously,  1-5% 
i n  p a t i e n t s ,  1-2x i n  vo lun tee r s ,  i n t e r v a l s  of 1 
week or more i n  p a t i e n t s ,  no less than 4 weeks i n  
volunteers .  

59Fe: S tud ie s  contemplated i n  anima 
measurement of bloo volume by t h e  %e red c e l l  

c i r c u l a t i n g  RBC. These techniques are being used 
connection with assay of e ry th ropo ie t in .  The 

% ? e  red c e l l  volume method being used is t h a t  
of  Contopolous e t  descr ibed i n  Endocrinology 
5 5 :  808, ' 5 4 .  The e uptake method i s  t h a t  of 
Jacobson e t  a l ,  descr ibed i n  t h e  Jr. of Lab. & 
Clin.  Med. 46:671,155. 

involve t h e  

t a g  method, and of 9 9Fe incorporat ion i n t o  t h e  

% 

5 k r :  Technique t o  be used is t h a t  of S t e r l i n g  & 
Gray for t h e  measurement of blood volume. Using 
s t e r i l e  p recau t ions ,  10 t o  15cc of blood removed 
from t h e  p a t i e n t  whose blood vo 
measured, is e q u i l i b r a t e d  with $% a f t e r  washing 
t h r e e  t imes with 0.pk s a l i n e  so lu t ion , an  appropriate 
a l i q u o t  will be i n j e c t e d  i n t o  t h e  p a t i e n t ,  and 
another  used t o  determine r a d i o a c t i v i t y  of stock 
blood. Samples of blood w i l l  t h e r e a f t e r  be taken 
from t h e  p a t i e n t  a t  s u i t a b l e  i n t e r v a l s  for t he  es- 
t ima t ion  of r a d i o a c t i v i t y  and c a l c u l a t i o n  of c i r -  
c u l a t i n g  blood volume. 

e i s  t o  be 

'H 
w i l l  be determined i n  s e l e c t e d  cases  I l l u s t r a t i n g  
va r ious  abnormali t ies  i n  sexual development and 
ad rena l  d i so rde r s .  

A t r a c e r  dose of 1-Wc o f  tri-' 
t i a t s h  t e s t o s t e r o n e  will be i n j e c t e d  and u r ine  
col le 'c ted for 24 hours.  Testosterone will be en- 
zymatical ly  hydrolyzed from i t s  glucuronide.  The 
f r eed  s t e r o i d  w i l l  t hen  be repeatedly chromato- 
graphed f o r  s e p a r a t i o n ,  oxidized and s p e c i f i c  ac- 
t i v i t y  determined. 

4 4  14 c o r t i s o l :  One PC of  C 14 l a b e l e d  c o r t i s o l  is 
i n j e c t e d  in t r avenou l ly .  Urine is c o l l e c t e d  and t h e  
me tabo l i t e s  of c o r t i s o l  are separated chromato- 
g raph ica l ly .  Sec re t ion  r a t e  can then  be calculated.  

32P: 32P and 51Cr h e been used t o  evaluate  the  
adequacy of c i r c u l a  on of t h e  head o f  t h e  femur 
(cu.  Tucker. F.R., Bone & Jr. Surg. 32B: 100, 
'50). Resu l t s  o b t a i d d  i n  t h a t  manner have been 
questioned. It is not  known whether t h e  uptake ot' 
r a d i o a c t i v i t y  r e s u l t )  from d i f f u s i o n  from t he  
tissue i l u i d s  or from t h e  vascular  c i r c u l a t i o n .  
Radiochrorniwn-tagged blood cells suggest a method 
or f u r t h e r  study. 

Testosterone:  The s e c r e t i o n  r a t e  of  tes tosterone 
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lLtC contd. i n s u f f i c i e n t  t o  account f o r  t h e  energy 
needs of t hese  s u b j e c t s  a s  measured by oxygen con-  
sumntion. It is considered t h a t  f r e e  f a t t y  ac id  
f l u x  may l i m i t  t h e  magnitude of exercise  during 
non-steady s t a t e  condi t ions.  It i s  f e l t  t o  be i m -  
por tant  t o  c a r r y  out similar s t u d i e s  during steady 
s t a t e  exe rc i se  and i n  highly t r a i n e d  sub jec t s  
who can ca r ry  out high work; such sub jec t s  a r e  
necessa r i ly  young. These s t u d i e s  r equ i r e  t h e  use 
of 2 5  microcuries of 14C because of  t he  high tu rn -  
over r a t e  of f r e e  f a t t y  a c i d s .  

14C: The a l m i t i c  a c i d  w i l l  be converted t o  the  
sodium s a r t  by a d d i t i o n  of an aqueous so lu t ion  
of sodium bicarbonate and t h e  s o l u t i o n  s te r i l i -  
zed by h e a t .  The soap s o l u t i o n  w i l l  be added t o  
a quan t i ty  of s t e r i l e  human serum albumin solu- 
t i o n  t o  give a concentrat ion of 1 t o  2 moles 
f a t t y  a c i d  per  mol albumin. The r e s u l t i n g  com- 
plex will b e  i n j e c t e d  intravenously i n  subjects  
h o s p i t a l i z e d  a t  Moff i t t  o r  San Francisco General. 
The conversion of t h e  f a t t y  a c i d  t o  o t h e r  c i r -  
c u l a t i n g  l i p i d s ,  e s p e c i a l l y  t r i g l y c e r i d e s ,  wi l l  
be s t u d i e d  t o  de r ive  information regarding pool 
s i z e s  and tu rnove r  r a t e s  under varying conditions 
of d i e t  and i n  c e r t a i n  hyperlipidemic s t a t e s .  
Available evidence i n d i c a t e s  t h a t  t he  biologic  
h a l f - l i f e  of pa lmi t i c  administered i n  t h i s  manner 
t o  humans i s  about 24 hours.  For  each s tudy,  t h e  
minimum quan t i ty  necessary t o  provide t h e  required 
information w i l l  be used. 

T i t a n i u m t r i t i d e  coated on 0 . 0 0 P t h i c k  s t a i n l e s s  
s tee l  foil: a s e a l e d  source - - to t a l  a c t i v i t y  not 
t q  exceed 250mc. 

51Cr: We use o m  own modif icat ion of S t e r l i n g  & 
Gray's method f o r  measurement of blood volume 
(Scand J .  C l in .  & Lab. Inves t .  14:355,'62) Ten 
ml. of t h e  p a t i e n t ' s  blood is tagged with %r 
using s t e r i l e  preca u t ions .  A c a r e f u l l y  measured 
volume of taggerj c e l l  suspension i s  given i n t r a -  
venously and a po r t ion  of suspension i s  reserved 
f o r  use as a s tandard.  Blood is taken from t h e  
p a t i e n t  a t  s u i t a b l e  i n t e r v a l s  f o r  determination 
of hematocri t  and r a d i o a c t i v i t y .  The l a t t e r  i s  
compared with tkje r a d i o a c t i v i t y  of s u i t a b l e  d i -  
l u t i o n s  of t h e  "agged c e l l  suspension. P a t i e n t s  
a r e  only those  e l e c t e d  f o r  s p e c i a l  s tudy because 
of advanced con k i t i o n s  a s sqc ia t ed  with edema o r  
abnormali t ies  oft serum p ro te in .  Plasma volumes 
are measured wiCh T 1824. vo lun tee r s  will be limit- 
ed t o  a few ind iv idua l s  k i t h  extreme abnormali t ies  
of bodv b u i l d .  
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1 4 C  Palmit ic  a c i d :  This palmit ic  a c i d  Will be con- 
ve r t ed  t o  t h e  sodium sa l t  by add i t ion  of an aqueous 
s o l u t i o n  of sodium bicarbonate and t h e  so lu t ion  
heat  s t e r i l i z e d .  The soap s o l u t i o n  w i l l  be added 
t o  a quan t i ty  of s t e r i l e  human serum albumin so- 
l u t i o n  t o  y i e l d  a concentrat ion of l t o  2 moles 
f a t t y  a c i d  pe r  mol of  albumin. The r e s u l t i n g  
physiologic f a t t y  acid-albumin complex w i l l  be 
i n ' e c t e d  intravenously i n  oung l a b i l e  d i abe t i c  
s d j e c t s  h o s p i t a l i z e d  on t g e  metabolism ward of 
Mof f i t t  Hospi ta l  on t h r e e  occasions: during ade- 
quate chemical d i a b e t i c  c o n t r o l ;  a t  t h e  onset of 
k e t o s i s  a f te r  withdrawal of  i n s u l i n ;  and during 
t h e  presence of moderate k e t o s i s  p r i o r  t o  r e in -  
s t i t u t i o n  of i n s u l i n  therapy.  From approprkate 
analyses  of s e r i a l  blood samples, t h e  turnover 
r a t e  and miscible  pool of u n r e s t e r i f i e d  f a t t y  
a c i d s  w i l l  be c a l c u l a t e d  during these  periods. 
The data obtained w i l l  be c o r r e l a t e d  with quan- 
t i t a t i v e  a n a l y s i s  o f  plasma glucibse, ketone, and 
l i po -p ro te in  concentrat ions during t h e  periods 
of s tudy.  The blood samples w i l l  be processed 
a t  t h e  Hooper Foundation and t h e  radioact ive 
assays w i l l  be performed a t  t h e  Radioact ivi ty  
Research Center. On t h e  b a s i s  of a 24 hour ha l f -  
l i f e  of  t h e  palmit ic  a c i d  i n  t h e  body, Dr. Kenneth 
S c o t t  has  ca l cu la t ed  t h a t  t o t a l  bbdy r ad ia t ion  
f o r  t h e  e n t i r e  s tudy would be 5-6 m r .  per subject .  

90Sr: The i so tope  i s  contained i n  an ion iza t ion  
d e t e c t o r  which forms a part of a gas- l iquid 
chromatograph apparatus  t o  be purchased from 
Rhsearch S p e c i a l t i e s ,  Inc.  The source for t h i s  
d e t e c t o r  has been sh ie lded  i n  accordance with 
AEC requirements.  The 90Sr i s  a l loyed  with gold 
and covered with gold foil and should represent 
no r a d i a t i o n  haa'ard s i n c e  it i s  a B e m i t t e r  and 
i s  sh ie lded  by ?h i s  equipment. 

l4C; lJII, 3H, j 2 P :  (1) Metabolic s t u d i e s  i n  r a b b i t s ,  
dogs, and possi  ' l y  o t h e r  animals. ( 2 )  Metabolic 
s t u d i e s  i n  t iss s '8 s l i c e s  and homogenates. ( 3 )  
Membrane t r a n s p o r t  s t u d i e s .  

labeLed *camnownd t o '  b e d e d  bo 
chylGmicFonsLQr l $ p o -  

be i s o l a t e d  and in j ec t ed  

14C: Preliminary, s t u d i e s  i n  s u b j e c t s  over 40 re-  
ceiving 
acid-1-1fC during exe rc i se  have shown t h a t  both in -  
f lux  and e f f l u x  of f r e e  f a t t y  a c i d s  i n  t h e  blood 
plasma a r e  acce le ra t ed  during exe rc i se .  The t o t a l  

ons t an t  intravenous in fus ions  of  palmitic 
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14C: Yeast i s  grown i n  a medium containing the  
l abe led  compound. The nuc le i c  a c i d  from t h i s  
yeas t  i s  examined t o  determine whether a s p e c i f i c  
nucleot ide i s  formed from o r o t i c  acid.  

59Fe: The e f f e c t  of portacaval  shunt on absorp- 
t i o n  of i r o n  from g a s t r o i n t e s t i n a l  t r a c t  i n t o  
blood w i l l  be s tud ied  on p a t i e n t s  with l i v e r  
disease.  

59Fe: The e f f e c t  of portacaval  shunt on absorp- 
t i o n  of i r o n  from g a s t r o i n t e s t i n a l l t r a c t  i n t o  
blood w i l l  be s tud ied  on f o u r  animals. 

198Au: This i s o t o p e  w i l l  be i n j e c t e d  i n t o  a per i -  
phe ra l  ve in  and mul t ip l e  r a p i d  samples w i l l  be 
taken f r o m  a pe r iphe ra l  artery t o  measu e i t s  
r a t e  of disappearance from t h e  blood. h i s  rate 
of disappearance w i l l  a l s o  be corn a red  with t h e  
r a t e  of disappearance o f  r ad ioac t  v i t y  from the 
hind l imbs as measured by s c i n t i l l a t i o n  counter. 

To measure the l i v e r ' s  e f f i c i e n c y  i n  r e -  
moving t h e  i s o t o p e ,  it w i l l  be i n j e c t e d  along 
with T-1824 i n  a known ratio i n t o  a mesenteric 
ve in  and t h e  r a t i o  of Isotope t o  T-1821, will 
be measured for t h e  first s i x t y  seconds a f t e r  
i n j e c t i o n  i n  t h e  blood of  t h e  i n f e r i o r  vena cava 
above t h e  diaphragm. 

This s tudy  w i l l  be done i n  noma1  do s t h a t  
have been f ed  carbon t e t r a c h l o r i d e .  It wilf a l s o  
be dona p re  and post  o p e r a t i v e l y  i n  animals-having 
va r ipus  ope ra t ions  for p o r t a l  ve in  decompression. 

P 
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1311: The l abe led  growth hmnone w i l l  be i n -  
corporated i n t o  an immunolog 1 assay f o r  
growth hormone. The i n s u l i n  I from Abbott 
Labs.ib used i n  an immunological assay for 
i n s u l i n  i n  b io log ica l  f l u i d s .  A l l  work i s  i n -  
v i t r o .  

f sa 

1311: p r r e n t  s t u d i e s  on d i s t r i b u t i o n  of b i l i -  
rubin- H i n  ra t s  r e q u i r e  accu ra t e  estimati 
of r e s i d u a l  blood i n  t h e  t i s s u e s .  Albumin 
purchased from Abbott w i l l  be used f o r  t h i s  es- 
t ima t ion  while simultaneously counting the  tri- 
t i u m  l abe led  b i l i r u b i n .  

14C: In  v i t r o  s t u d i e s  involving metabolism of  
l abe led  intermedia x i e s  by t i s s u e  s l i c e s  and 
homogenates. Tracer use f o r  chromatographic lo -  
c a l i z a t i o n .  

l4C: Incubat ion of t i s s u e  s l i c e s  with l4C ace- 
t a t e  or mevalonate with subsequent i s o l a t i o n  
and counting of c h b f e s t e r o l  a c t i v i t y .  

l 3 l I :  The s y n t h e s i s  of i n s u l i n  ( i n  v i t r o )  i n  in -  
cubat ing pancreas sl ices from t h e  mouse wii$l;e 
s t u d i e d  by measuring t h e  incorporat ion of 
t y r o s i n e  i n t o  t h e  i n s u l i n  produced. The i n s u l i n  
will be i s o l a t e d  and assayed using immunologi- 
c a l  and counting procedures previously described 
in e a r l i e r  i s o t o p e  a p p l i c a t i o n s .  I n s u l i n  l e v e l s  
i n  human serum w i l l  be assayed by t h i s  same pro- 
cedure. 

An i n  v i t r o  assay of growth hormone w i l l  

p o r t i o n a l  displacement of i od ina ted  growth hor-  
mone (G.H.) from a G.H.-antibody complex by un- 
l a b e l e d  G.H.  

1 4 C :  Glycine 14C and Glutamic Acid 1 4 C  will be 
perfused th rou  h ' a n  i s o l a t e d  r a t  l i v e r  i n  v i t r o  
Bromsulfalein (iB$P) w i l l  be added t o  perfusate  
s h o r t 1  
metabofi ts  a f t e r  i s o l a t i o n  and p i f i c a t i o n  
w i l l  be inves t ign ted  f o r  glycineuf4C and g lu t a -  
mic 1 4 ~  contents. 

by t h e  

fused r a t  l i v e r  l a  BSP-GSH conjugate i s  suspec- 
t e d ) .  

u t i l i z i n g  t h e  p r i n c i p l e  of pro- 

a f t e r  an$ t h e  b i l e  c o l l e c t e d .  The BSP 

3H: Synthesis  t r i t i a t e d  g lu t a th rone  (CSH) 
Use of t h e  GSH 

i n  i s o l a t e d  per- 
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1251: W i l l  be given o r a l l y  t o  p a t i e n t s  with 
var ious types of t hy ro id  d i sease .  Blood will 
be drawn a t  24 and 48 hours and subjected t o  
column and paper  chromatography t o  separate  
iod ina ted  compo i s  cu r ren t ly  being 
done with 15011~ '9s;. T2hS, w i l l  provide high- 
e r  blood counting rates,  with a longer  (60 
day) ha l f  l i f e ,  and a t  t h e  same time d e l i v e r  
l e s s  r a d i a t i o n  t o  the  p a t i e n t s  because of no 
be ta  emission. Chromatography of iodinated 
compounds i n  blood w i l l  provide valuable 
information i n  regard t o  t h e  nature  of t he  
de fec t  i n  thy ro id  hormone biosynthesis  i n  
nontoxic g o i t e r  t h y r o i d i t i s ,  t hy ro tox i  cos i s  
and thy ro id  carcinoma. P a t i e n t s  a d 10-12 i n -  
c l u s i v e ,  w i l l  be l i m i t e d  t o  3501s~ which 

same radia-  VZI . Other pa- 
corresponds approximately t o  
t i o n  dose obtained from 25pc 
t i e n t s  may r ece ive  up t o  1 mc. or weight i n  
K x 1 mc. which:.ever i s  l e s s .  
+KG7 
1311: Anter ior  p i t u i t a r y  hormones ( g r o 2 h  hor- 
mone, ACTH,  TSH) w i l l  be l a b e l e d  with 1 3  I and 
used f o r  s tudy  of i n  v i t r o  d i s t r i b u t i o n  of t h e  
l abe led  hormone i n  normal and hyperthyroid 
p a t i e n t ' s  serum. The l a b e l e d  hormone w i l l  also 
be used t o  s tudy  i t s  i n  vivo d i s t r i b u t i o n  i n  
ra ts .  

1251: Pituitary hormones H, growth hormone, 

u ed for each l a b e l i n g .  The l abe led  hormones 

c a l  p r o p e r t i e s , a n d  f o r  i t s  a b i l i t y  t o  bind t o  . This i s  c u r r e n t l y  being done 
with 
l e s s  d e s t r u c t i v e  t o  t h e  hormone--no be ta  emiss- 
i o n ,  and has  a lpnger  h a l f - l i f e .  

e t c )  w i l l  be l a b e l e d  with 18 I ,  lOOmc wi l l  be 

w i  G 1 be s tud ied  f o r  chemical and immunochemi- 

its ti54:t , nrrgan I provides a b e t t e r  l a b e l  as it i s  

I l lAg .  An te r io r  p i t u i t a r y  hormones (growth hor- 
mone, TSK) wi l l  e l abe led  and t h e n  used f o r  
an i n  v i t r o  asm$ involving binding of t h e  la- 
beled hormones t o  t i s s u e s  from hypophysectomi- 
zed rats.  

203Hg: Anter ior  hormones (growkh hor- 
mone , TSH) w i l l  and then used for an 
i n  v i t r o  assay i binding of t h e  labisled 
hormones t o  t i s s d e s  from hypophysectomized rats. 

jH: Tri t ia ted  b i b u b i n  wi l l  be  i n fused  i n t o  
small animals and used t o  s tudy c l ea rance ,  d i s -  
t r i b u t i o n  and metabolism of t h i s  pigment. 
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3 H :  
study conversion of  r ibonucleot ides  t o  deoxyri- 
bonucleotides i n  vivo and i n  v i t r o .  

May a l s o  be used i n  experiments with l i p i d s  and 
amino a c i d s .  These a r e  not y e t  projected.  Do- 
sage would be a t  same l e v e l  a s  i n  t h e  above. 

14C, Riboflavin: Inves t iga t ion  of intermediate 
metabolism of r i b o f l a v i n  i n  t h e  monkey. 

Nucleosides and Nucleotides t o  be used t o  

3H: Preparat ion and i n v e s t i g a t i o n  of t h e  i n t e r -  
mediate metabolism of t r i t i a t e d  pyridoxine i n  
t h e  r a t  and monkey. 

1311: 
mone, ACTH, TSH) will be l a b e l e d  l n t h  311 and 
used f o r  study of  i n  v i t r o  d i s t r i b u t i o n  of t h e  
l abe led  hormone i n  normal and hyperthyroid 
p a t i e n t ' s  serum. 
be used t o  s tudy i t s  i n  vivo d i s t r i b u t i o n  i n  
rats.  

Anter ior  p i t u i t a r y  hormones ( g r  wth hor- P 
The l abe led  hormone will a l s o  

13'1: We are attem t i n g  t o  develop a quant i ta-  
t i v e  immunochemica P assay  f o r  human growth 
hormone. Gamma g l o b u l i n ,  prepared from r a b b i t s  
immunized w i t h  human bovine rowth hormone, 
w i l l  be labeled with @lI. The f abe led  gamma 
g lobu l in  which contains  growth hormone a n t i -  
bodies will r e a c t  with p u r i f i e d  growth hormone 
i n  a p r e c i p i t i n  t e s t ;  If a constant  amount of 
growth hormone antibody is  used, t h e  d i s t r i -  
bution of r a d i o a c t i v i t y  between supernatant  -and 
p r e c i p i t a t e  i n  t h e  p r e c i p i t i n  t es t  should be 
p ropdr t iona l  t o  t h e  amount of  growth hormone an- 
t i gen ,  present .  

I 13': Ante r io r  p i t u i t a r y  hormones 
&ne, ACTH) will bo l a b e l e d  with IJff by D r .  
Peng and then used for an i n  v i t r o  assay i n -  
volving binding o f  t h e  l abe led  hormones t o  
t i s s u e  s l i c e s  obtained from hypophysectomized 
rats. 

51Cr, 3H,  ll1Ag: Ancerior p i t u i t a r y  hormones 
(growth hormone, T 
used f o r  an i n  v i t  nvolving binding 
o f  t h e  l a b e l e d  hor  i s s u e s  from hypophy- 
sectomized ra t s .  D 11 t r i t i a t e  t h e  
p i t u i t a r y  hormones 

. 

owth hor- 

$ 

> 
! 
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continued : 
measure r e n a l  blood flow i n  dogs during stimu- 
l a t i o n  of t h e  medulla oblongata.  It will be 
infused intravenously a t  a constant r a t e  and 
t h e  amount resent i n  sequen t i a l ly  co l l ec t ed  
un ive r sa l  b!ood samples determined by counting 
i n  a well-type s c i n t i l l a t i o n  counter.  

51Cr. 
t u r a l  damage t o  t h e  r ed  blood c e l l  and/or the 
reticule-endothelial system of t h e  dog while 
t h e  animal i s  undergoing extra-corporeal  c i r -  
cu l a t ion .  

1 4 C  ( a s  c h o l e s t e r o l ) :  It i s  known t h a t  on car- 
diopulmonary bypass, a c e r t a i n  amount of dam- 
age i s  done t o  the  lungs which i s  ref lexed i n  
t h e  s tudy of su r face  t ens ions .  Chemical work by 
Dr. Jno. Clement's l abo ra to ry  r evea l s  t h a t  
f a t t y  a c i d s  and c h o l e s t e r o l  seem t o  i n h i b i t  
t h e  su r face  a c t i n g  substances of t he  lung. In 
t h e  pas t  t h r e e  yea r s  we have developed t h e  
method of r epea ted ly  producing i n j u r y  t o  t h e  
lung by cardiopulmonary bypass and have demon- 
s t r a t e d  var ious methods of improving t h i s  con- 
d i t i o n .  In  o r d e r  t o  f u r t h e r  e luc ida te  t h e  in -  
h i b i t i o n  p o s s i b i l i t i e s  of c h o l e s t e r o l ,  it i s  
planned t o  t a g  t h e s e  animals with : 5  Pg of 
carbon tagged c h o l e s t e r o l ,  check i t s  d i s t r i b u -  
t i o n  through t h e  lungs fol lowing which we will 
use cardiopulmonary bypass and determine i f  ~ 

t h e r e  is s i g n i f i c a n t  i nc rease  found i n  t h e  
lungs of  c h o l e s t e r o l .  It i s  hoped t h a t  by t h i s  
method we will be a b l e  t o  f u r t h e r  study the  
methods of reducing t h i s  hazard i n  t h e  c l i n i c a l  
p a t i e n t .  Dogs w i l l  be used i n  t h i s  experiment. 

)jlI (as NaI). Post ope ra t ive  cancer pa i i en t s  
p r imar i ly  tho? ho have carcinoma of t he  lung 
wil e given ?jTI i n  o r d e r  t o  measure plas-  
ma $3'1 l e v e l s  during therapy with histamine 
and se ro ton in  blocking agen t s  i n  order  t o  
eva lua te  e f f i c a c y  of  drug a c t i o n .  Unwanted r a -  
d i a t i o n  t o  t h e  t h y  

To determine if t h e r e  i s  inherent  s t ruc -  

d w i l l  be avoided by the  
admin i s t r a t ion  .of fS3 I p r i o r  t o  t e s t .  

(trit.  adenshe, trit .  gTaci l ) ;  jH (trit thy- 
m i  i n e  , trit methionine ) S ( DL-methionine ) ; 
13fI ( c a r r i e r  f r e e  NaI) : 
l a b e l i n g  mouse $ggs and serum p ro te ins .  

1311 (albumin) ; ' T r i t i u m  (albumin 3H) : I n  vivo 
and i n  v i t r o  l a  ! d i n g  mouse eggs and serum pro- 
t e ins .  

3H; j 5 S :  Intravenous i n j e c t i o n  i n t o  mice; i n  v i -  
t r o  l a b e l i n g  oocytes obtained from oviduct.  

I n  vivo and i n  v i t r o  
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59Fe: lo study t h e  uptake of i r o n  by i ron-  
s to rage  p ro te ins  incubated with r ad ioac t ive  
i r o n  i s  t o  be used f o r  t h e  q u a n t i t a t i v e  e s t i - -  
mation of t h e  incorporat ion of micrograms of 
i r o n .  T h i s  assay method w i l l  be employed, f o r  
example, t o  guide t h e  i s o l a t i o n  of an unknown 
a c t i v e  p r i n c i p l e  i n  l i v e r  e x t r a c t s  t h a t  mediates 
t h e  uptake of f e r r i c  i on  by a p o f e r r i t i n ,  and 
which may be a physiological  regula , o r  of i ron  
s to rage .  The assay will a l s o  be used for k i -  
n e t i c  s t u d i e s  of t h e  mechanism of t h e  react ion.  

':SRrypton: I n e r t  gas d i f f u s i o n  measureme of 
r e n a l  blood flow. A r t e r i a l - r e n a l  venous 
d i f f e rences  w i l l  be measured i n  in s t ances  
where t h e  electromagnetic flowmeter i n d i c a t e s  
a r a t e  l e s  
One PC of '5Kr dissolved i n  s a l i n e  w i l l  be ad- 
minis tered intravenously with t h e  PAH infusion 
s o l u t i o n  during a period of  10 minutes. During 
t h i s  t ime,  r e n a l  venous and femoral a r t e r i a l  
blood w i l l  be c o l l e c t e d  continuously through the 
indwelling radiopaque polyethylene c a t h e t e r  
(of equal l eng th  t o  i n s u r e  accu ra t e  sampling), 
i n t o  s i l i c o n i z e d  tubes.  
t h e  specimens w i l l  be determined by means of 
a multi-channel gamma-ray spectrometer. 

14C (hydro~ort isone-4- '~C ) : The hydrocortisone 
w i l l  be i n j e c t e d  i n t o  dogs,  t h e i r  u r ine  c o l l e c t -  
ed and t h e  s p e c i f i c i t y  of a u r ina ry  metabolite 
of hydrocortisone determined. From t h i s  i n fo r -  
mation, t h e  r a t e  a t  which hydrocortisone i s  
sec re t ed  can be ca l cu la t ed .  

T r i t i u m  (aldosterone 1 , 2  ,3H) The t r i t i um- labe l -  
B\d aldosterone w i l l  be i n j e c t e d  i n t o  dogs, t h e i r  
u r i n e  c o l l e c t e d ,  t h e  s p e c i f i c i t y  of a ur inary 
metabol i te  of 'a ldosterone determined. From t h i s  
information,  t h e  rate a t  which aldosterone is  
s e c r e t e d  can be ca l cu la t ed .  This i s  t h e  same 
technique used by o the r s  i n  humans f o r  de t e r -  
minations of a ldosterone s e c r e t i o n  r a t e .  

l j l I ;  l4C; ( l abe led  Diodras t ) :  (1) Renew- 
a l  f o r  continued study of e f f f j f  of b ra in  l e s ions  
on i n  vivo thy ro id  uptake of I ,  2 & 3 )  Renew- 
a l ,  f o r  continued study of adrenal  s ec re t ion  of 

t han  400 ml/min/Kg body weight. 

The r a d i o a c t i v i t y  of 

I 

The p u r i f i e d  s t e -  
s c i n t i l l a t i o n  

counter  and the;amount of a ldosterone i n  t h e  
o r i g i n a l  samp1e:calculated from t h e  amount of 
l4C ind ica t ed  l o s t  during p u r i f i c a t i o n .  The 
l4C l abe led  s t e  
l o s s e s .  ( 4 )  T h e T j f I  Diodrast will be used t o  

s as i n d i c a t o f s  t o  c a l c u l a t e  
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using 3*p 
t o t a l  r eac t ion .  2F ina l ly  t h e  ATP promoted syn- . 
t h e s i s  of f a t t y  ac ids  i n  *Wakilt' avian l i v e r  
f r a c t i o n s  and i Tetrahymena w i l l  be s tudied 
using a ~ e t i c - l - ~ b c  a c i d  and t h e  s ectrophoto- 
metric assay method of Wakil e t  a . 

C3 1 4 ,  t o  s t u d y  phases of the 

P 
3H; t r i t i a t e d  phenyl, Doriden, Phenobarbital  * 
Phenobarbital ,  phenyl e t h y l  glutar imide (Dori- 
den) and a n i l i n e  w i l l  be t r i t i a t e d  (Radio- 
a c t i v i t y  Center) by t h e  Wilzbach method and the 
t r i t i a t e d  a n i l i n e  converted i n  a one-step syn- 
t h e s i s  t o  phenylurethane. Exchangeable tri- 
t i u m  will be removed ( e thano l )  and t h e  com- 
pounds p u r i f i e d  ( C e l i t e  columns). The i n t r a -  
c e l l u l a r  d i s t r i b u t i o n  of  t h e  t h r e e  t r i t i a t e d  
n a r c o t i c s  i n  Tetrahymena pyriformis will be 
followed using autoradiography. Our s t u d i e s  
on the  b io log ica l  a c t i o n  of  t h e  n a r c o t i c s  i n  
Tetrah ena suggest t h a t  t h e  endoplasmic r e -  
&well as t h e  mitochondrial  membrane 
may be a l ocus  of  d i s t r i b u t i o n .  

14C: The incorporat ion of a l m i t i c  a c i d ,  pal-  
mital aldehyde and plamityf CoA i n t o  phospho- 
l i p i d s  dl1 be dudied using rat  b ra in  homoge- 
n a t e s .  Attent ion w i l l  be d i r e c t e d  t o  t h e  syn- 
t h e s i s  of esters and v i n y l  e t h e r  l inkages from 
each of t h e  t h r e e  intermediates .  

45Ca: Will be infused intravenously i n t o  dogs, 
1 0 N c  over a two t o  f o u r  hour i n t e r v a l  a t  a con- 
s t a n t  rate.  Effecb of hormones on r ena l  hand- 
l i n g  of calcium w i l l  be evaluated by in fus ing  
one kidney simultaneously with t h e  hormone i n  
quest ion and using t h e  o t h e r  kidney as a can- 
t r o t .  
i n s  > l l n  and pAH clearances.  

14C: 
Ki th  l 2 C  l a b e i t d  a n a l g e t i c s .  Human s t u d i e s  on 
exc re t ion  of C labeled a n a l g e t i c s .  These t o  
be done i n  t h e  o f f i c e  of  Prof .  H. Rapaport, 
Old Chemistry Bldg. , Berkeley Campus. 

14C: Synthesis  of 1N-14CH 
means o f  Wallaft m a c t l o a .  Methylation of  nor- 
morphine by HC 
and a n  atmosphere 
ture  t o  be r e f l y  
i n g  morphine-N-C 
t a l l i z a t i o n .  

%: Laboratory s t g d i e s  of .calcium oxa la t e  solu- 
b i l i t f  i n  s a l t  s o l u t i o n s  and i n  u r i n e  u t i l i z i n g  io s -  
t ope  d i l u t i o n  techniques.  S t u d i e s  of method for de- 
termining o x a l i c  a c i d  i n  ur ine.  No human use i s  con- 
templated.  Work being done i n  Oakland VA Hospital. 

Renal func t ion  w i l l  be monitored with 

mall animal and i s o l a t e d  t i s s u e  s t u d i e s  

l a b e l e d  morphine by 

HO I n  presence of fonnic  a c i d  

about 1, hours and r e s u l t -  
t o  be pu r i f i ed  by recrys-  

f nit rogen.  Reaction mix- 
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24Na: The s tudy t o  be undertaken c o n s i s t s  of:  
( a )  t h e  measurement of sodium exchange i n  v i -  
t r o  i n  r a b b i t  s k e l e t a l  muscle; and ( b )  s- 
l a t i o n s  of t o t a l  exchangeable sodium with 
changes i n  blood pressure i n  p a t i e n t s  with 
e s s e n t i a l  hypertension before  and a f t e r  t he ra -  
PY. 

42K: The s tudy t o  be undertaken c o n s i s t s  of 
c o r r e l a t i n g  t o t a l  body composition (K,) with 
a l t e r a t i o n s  i n  serum e l e c t r o l y t e  concentrations 
i n  p a t i e n t s  with congest ive h e a r t  f a i l u r e ,  r e -  
n a l  d i seases  and hepa t i c  d i seases .  

3H: 
be c a r r i e d  out .  The usefulness  o f  t h e s e  i s o -  
t opes  as t r a c e r s  f o r  body water  metabolism 
s t u d i e s  w i l l  be explored. 

A comparative s tudy of 3H20 and H2O will 

358: To determine t h e  e f f e c t  of a n t i d i u r e t i c  
and o t h e r  hormones on t h e  
t i s s u e s  i n  v i t r o  t o  SO . yhe p a r t i c u l a r  sys- 
tems t o  be employed arb: frog s k i n ,  ur inary 
bladder  of t h e  t o a d ,  r a b b i t  amnion and r abb i t  
mesentery. 

ermeabi l i ty  of 

3 6 C l ;  28Mg: Stud ies  on the r o l e  of e l e c t r o l p -  
t e s  i n  b i o e l e c t r i c  phenomena by measurement of 
i s o t o p i c  f l u x e s  (frogs, t o a d s ,  ra ts ,  r a b b i t s  
& dogs) .  

1 4 C ;  38; 22Na; 24Na: S tud ie s  i n  l o c a l i z a t i o n  of 
l a b e l e d  hormones and in t e rmed ia t e s  i n  f r o g  sk in ,  
t oad  bladder  and o t h e r  anuran t i s s u e s .  Studles  
on thp  role of  e l e c t r o l y t e s  i n  b i o e l e c t r i c  phe- 
nomen@ by measureqent of i so tope  f l u x e s .  

T r i t i u m :  
a te  a rg in inb  vasopressin and it w i l l  then be 
used t o  s tudy  t h e  k i n e t i c s  of  t h e  hormone i n  
t h e  toad u r ina ry  bladder.  I n  a d d i t i o n ,  radio-  
autographs w i l l  be prepared t o  l o c a l i z e  t h e  
s i t e  o f  a c t i o n  of  t4,e hormone. 

14C; 32P: A s  a cont inuat ion of previous work 
from t h i s  laboratory,, it is proposed t o  s tudy 
t h e  e f f e c t  o f  hynot depressants  (phenobar- 
b i t a l ,  Doriden & ph lu re thane )  on t h e  ATP 
turn-over a n d i t s  u t  za t ion  i n  Tetrahymena 

r a t e  of turn-over ,  uking P have been for- 
mulated. The e f f e c t . o f  t h e  drugs on t h e  TP 
promoted carboxylat ion of proprionate-2-lkC- 
COH w i l l  be s tud ied  i n  l i v e r  preparat ions 

t h e  tritium i s  t o  be used t o  triti- 

y r i fo rmis  and i n  s c ted  l i v e r  preparat ions.  
e k i n e t i c  equation$ pe t t i n g  a s tudy of t h e  93 ii 
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3H s o l u t i o n s  u r i d i n e ,  y t i d i n e ,  thymidine; 35S 
s u l f a t e  i n  so t i o n .  3%-amino a c i d s ,  so lu t ion  
amino a c i d s ;  $ t C  so iu t ions  a c e t a t e ,  glucose: 
Animal and t i s sue  c u l t u r e  experiments a r e  being 
done on d i s t r i b u t i o n  of l a b e l e d  compounds i n  c e l l s  
and f l u i d s .  

14C : Aminoacids 

3H; j 2 P  ; l&C ; 35s : 
s y n t h e s i s ,  and turnover  of s p e c i f i c  labeled 
compounds i n t o  amoebae and t i s s u e  c u l t u r e  c e l l s ,  
t o  be followed by determlnation of l o c a l i z a t i o n  
and amount o f  l a b e l  by means of  autoradiography. 

35s :Typical experiments on incorporat ion of 35S 
by mucous glands i n  rats during 48 h r .  a f t e r  
giving labe l  have been completed with radia- 
t i o n - s a f e t y  advice and clearance a f t e r  monitor- 
i ng  t h e  experimental  a r e a .  

Determine incorporat ion,  

1 4 C :  A r a d i o a c t i v e  t a g ,  2-nitronapthalene w i l l  
be administered.t.0 a dog and t h e  u r i n e  co l l ec t -  
ed over a 72 h r ;  period. The u r ine  w i l l  be ana- 
lyzed f o r  metabolic products ,  using solvent 
e x t r a c t i o n  and paper chromatography. 

35S I( 35SCN: Radioautography of frog stomach. 

14C; 3H; 3 6 C l ;  22Na; 42K: 
t h e  first 2 i s o t o p e s  a r e  t o  be used i n  l abe l -  
i n  p a r t s  of t h e  c e l l  a s soc ia t ed  with sec re t ion  
(by Guinea p i g  smooth muscle. The l a s t  t h r e e  
is0 opes are t o  be used i n  t h e  study of t h e  

J2P;  lg8Au: Mate r i a l  i s  t o  be i n j e c t e d  i n t o  t h e  
b r a c h i a l  a r t e r y  of each ope ra t ive  l i m b .  Sub- 
sequent ly ,  i n  varying i n t e r v a l s ,  radioautographs 
will be obtained i n  f i x e d  qec imens  t o  del ine-  
a t e  o r  demonstrate. d i s t r i b u t i o n  o f  t h e  radio-  
a c t i v e  material. 

22Na; j 6 C l ;  86Rb; %fg: 
taken Will c o n s i s t  of i n  v i t r o  measurements of 
t h e  f lux of  r a d l o a p v e  substances ac ross  t h e  
frog g a s t r i c  mucos and t h e  toad  u r ina ry  bladder . 
and t h e  t i s s u e  upt e of t h e s e  substances.  

The s t u d i e s  t o  be undertaken 
w i l l  c o n s i s t  of i n a i t r o  measurements of t h e  flux 
and t i s s u e  u p t a k e i o a c t i v e  s u b a n c e s  using 
frog g a s t r i c  mucosa and toad u r ina ry  bladder.  
U t i l i z a t i o n  of metabolic i n t e rmed ia r i e s  by t h e  
r a b b i t  diaphragm. 

Frog g a s t r i c  mucosa 

i o n , c  E composition of t h i s  muscle. 

The s t u d i e s  t o  be under- 

134cs; 137cs; 14c: 
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continued: 
On t h e  basis  of' t h e s e  f i n d i n g s ,  t h e  purpose of 
t h i s  i n v e s t i g  t i o n  i s  t o  determine t h e  s i t e s  
of uptake of 95s i n  t h e  p a l a t a l  shelves  o f  the 
r a t  f e t u s  during various s t ages  of normal pala- 
t a l  c losure by means of autoradiography. Sub- 
sequent1 
dose of ski i s  planned f o r  c l e f t  palate f e t u s e s  
obtained from mothers given var ious teratogenic  
agents  f o r  cornparisom with t h e  normal s e r i e s .  

j2P;  13'I; 59Fe; 51Cr; 
uptake by t h e  t h y r o i d s  o f x s  a f t e r  t h e  i n j e c -  
t i o n s  of d i f f e r e n t  mones.  The turnover  and 

i n  t h e  f p e  rats. I n  pregnant r a t s ,  t h e  trans- 
f e r  of I through t h e  placenta  b a r r i e r  t o  t h e  I p s  w i l l  be examined. The incorporat ion of 

s tud ied  and paper chromatography w i l l  be used 
i n  o rde r  t o  esfg)+sh t h e  form of c i r c u l a t i n g  
and t h y r o i d a l  I. Increase i s  due t o  accumu- 
l a t i o n  o 
month. f9Fe: w i l l  be used i n  t h e  determination 
o f  Fe turnover  i n  t h e  ra ts  a f t e r  t h e  adminis- 
t r a t i o n  of dif . ferent  hormones and f o r  t he  de- 
terminat ion of blood volumes i n  d i f f e r e n t  ex- 
perimental  condi t ions with t h e  use of radio- 

t e d  previously i n  t h e  %e. Y1Cr and 2 W i l l  
be used f o r  determination of blood volumes. 

a s i m i l a r  study emplgring t h e  same 

'3% will be used f o r  

excret ion ra te  of  1SY I w i l l  be a l s o  s tud ied  

I i n  t h e  d i f f e r e n t  t hy ro id  hormones w i l l  be 

decay because o f  shipments once a 

a c t i v e  red c e l l s  o b t a i  d f r o  donors j p -  

3H ThyncLdine: 3H Cytidine:  
j e c t i o n  i n  mice and ra ts  whose kidneys,  i n t e s -  
t n e s ,  bladder  and tongue are removed s e f i a l l y  

T r i t i a t e d  Thymidine: In t r a -pe r i tonea l  i n j e c t i o n  
of 10 PC i n  CAI? and BALB mice which a r e  s a c r i -  
f i c e d  1 , 3 , 6 ,  h r s .  l a t e r  and whose duodenum, 
bladder ,  t e s t e s  @nd s k i n  a r e  removed and f ixed  
f o r  autoradiography. 

6oCo; 226Ra: Fqb: c l i n i c a l  use i n  treatment of 
carcinoma and o t h e r  d i seases  r e q u i r i n g  r ad ia t ion  
therapy.  

In t r a -pe r i tonea l  i n -  

I, t 2,3 hre.  af ter  t h e  i n j e c t i o n .  

r Colman instrument contains 
d e t e c t o r  chamber. The 
foil contains  56 pg o f  

safe body burden 0.1 P . 
a t  appropr i a t e  i n t e r v a f s  
achine v i s i b l y  labeled 

as t o  source amotlnt and t h a t  it c o n s t i t u t e s  
a r ad ioac t ive  hazard. 
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T r i t i u m ;  1 4 C :  To be used i n  s t u d i e s  of t he  i n - -  
t e r a c t i o n  of various chemical agents  with t h e  
metabolism of t h e  t o t a l  organism as we l l  a s  
with t i s s u e s  from various spec ie s  of laboratory 
animals. 
ou t l i ned  i n  which t h e  e f f e c t s  of e thanol ,  t r an -  
q u i l i z e r s  and hypnotic s eda t ives  on t h e  incor-  
porat ion of e s s e n t i a l  metabolic intermediates  
i n  var ious c e l l u l a r  processes during acu te  
and/or chronic admin i s t r a t ion  of t h e  agents a r e  
determined. I n  a d d i t i o n ,  t h e  metabolic con- 
ve r s ion  of e thano l  t o  var ious c e l l  metabolic 
c o n s t l t u t e n t s  is  a l s o  s tudied.  

T h i s  work i s  a cont inuat ion previously 

Radium; Radon: This a p p l i c a t i o n  i s  for t h e  
c l i n i c a l  use of radium f o r  t reatment  of ma- 
l i g n a n c i e s  as i n d i c a t e d  by consu l t a t ion  between 
members of t h e  s e c t i o n  of Radiation Therapy, 
Dept. of Radiology and o t h e r  departments. 
Platinum or gold f i l t e d  radon seeds t o  be used 
i n  t reatment  of malignant d i so rde r s  and , 

occas iona l ly  i n  o t h e r  tumors as used i n  s t an -  
dard recognized procedures authorized by t h e  
s e c t i o n  of Radiation Therapy, Dept. of Radio- 

60Cobalt: 
un i t  i n  r a d i a t i o n  therapy.  

logy * 

For c l i n i c a l  use i n  a t e l e the rapy  

60Cobalt: For use i n  performing standardized 
t h e r a p e u t i c  c l i n i c a l  methods under t h e  super- 
v i s i o n  of or a s  d i r e p e d  by t h e  Sect ion of  
Radfatfon Therapy. 
t h e  t reatment  of carcinomas of  t h e  bladder and 
napopharynx. 

he use i s  pr imari ly  i n  

T r i t i u m :  
l a b e l  b i l l r u b i n .  If t h i s  proves f e a s i b l e ,  t h e  
l a b e l e d  b i l i r u b i n  will be employed t o  study 
t h e  b i l i r u b i n  metabolism i n  t h e  normal r a t  and 
t h e  r a t  with congeni ta l  non-hemolytic i c t e r u s .  

35S : S e r i a w i s t d l o g i c  s t u d i e s  on t h e  mechanism 
of p a l a t a l  c l o s u l e  i n  normal f e t a l  ra ts  suggested 
t h a t  t h e  l a t e r a l  a l a t i n e  process a t t a i n e d  t h e i r  
d e f i n i t i v e  palata! pos i t i on  by means of an win- 

mulation of i n  t h e  

t i o n  of t h e  pa l a$a l  processes.  By c o n t r a a t ,  
c l e f t  p a l a t e  a n i ~ a l s  have' i nd ica t ed  a reduc- 
t i o n  i n  sulpho-mucopolysaccharides i n  t h e  
l a t e r a l  p a l a t i n e  proce'sses. There i s  ns ids r -  

T r i t i u m  will be used i n  an attempt t o  

a b l e  evidence i n  t h e  l i t e r a t u r e  t h a t  5s S i s  in -  
~om,-,ratefi 1 -to et,? nhh-mr*nn- - l  - - - - - * l . - - a  A - -  --A 
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3H 1 -2  Desoxycorticosterone: (1) There i s  no 
information about t h e  s e c r e t i o n  of desoxycorti- 
costerone ( D O C ) ,  We have observed p a t i e n t s  with 
edema and hypokalemia who have inc  eased secre-  
t i o n  of DOC and i t s  metabol i tes .  'H l L 2  DOC 
w i l l  be chromatopraphed t o  p u r i t y  and s t e r i l i -  
zed. After  an intravenous i n j e c t i o n ,  a 24 t o  
48 h r .  ur ine will be c o l l e c t e d .  The adrenal  
s ec re to ry  r a t e  of DOC w i l l  then be measured 
by determinine t h e  s p e c i f i c  a c t i v i t y  of  a 
metabol i te .  ( 2 )  A por t ion  of  t h i s  3H 1 -2  DOC 
w i l l  be used t o  q u a n t i t a t e  t h e  u r ina ry  excre- 
t i o n  of DOC by a double l a b e l i n g  method s i m i -  
l a r  t o  a ldosterone.  

19'Au; J2P; 51Cr; 90Y; 3H; Lanthanim r a r e  ea r ths  
Col loidal  s A u t i o n s  i n j e c t e d  i n t o  mice i n t r a -  
venously a r e  s e l e c t i v e l y  pha ocytosed by the  

property w i l l  be u t i l i z e d  t o  sub jec t  t h e  c e l l s  
of t h e  RES t o  small doses of r a d i a t i o n  i n  an 
e f f o r t  t o  modify t h e  response of t h e s e  c e l l s  
t o  i n j e c t i o n  by t h e  WFriend Virus". Mice will 
be piven a s i n g l e  dose of 1 t o  5 0 ~ 2 ,  I V  and 
l a t e r  inoculated with t h e  v i rus .  They will be 
s a c r i f i c e d  a t  i n t e r v a l s  and t h e  relevant  organ 

T r i t i u m :  
and human s u b j e c t s  and blood samples analyzed 
f o r  determination of t o t a l  body water.  Body 
water content  will be used t o  es t imate  t h e  
s e v e r i t y  of edema i n  p a t i e n t s  wlth cardiac and 
r e n a l  d i seases .  Dogs w i l l  be used t o  gain ex- 
pe i ence  with t h e  technique. Each human de te r -  
mixation of W t r i t i u m  space" w i l l  be done si-  
multaneously with a determination o c i r c u l a -  
t i n g  red c e l l  volume, using SPC of f l C r  per 
determinat ion.  O u r  purpose i s  t o  study r e l a t i o n s  
between blood volume ,venemotdr a c t i v i t y  and 
edema formation Ln ca rd iac  and r e n a l  p a t i e n t s .  
B e d s i & d e t e n i n a t i o n s  of  body water may be done 
on rare occasions a t  t h e  San Francisco General 
Hospi ta l  but a l l  l a b o r a t o r y  work will be done 
a t  t h e  U. C .  Medical Center. 

59Fe: 59Fe uptalfe i n  dog's red c e l l s  w i l l  be 

c e l l s  of t h e  ret iculoendothe f i a l  system. This 

a n a l  y z e d his t o  1 o p i  c a l l v  . . I  ; I 

T r i t i a t e d  water w i l l  be given t o  dogs 

measured i n  expe designed t o  t e s t  t h e  
a c u t e  e f f e c t s  of c i r c u l a t o r y  dia_tur- 
bances ( d i l u t i o n  experimental a r t e r i o -  
venous f i s t u l a ;  caval  c o n s t r i c t i o n )  
on e r y t h r o p o i e s i f .  
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ISOTOPE AND P R O J E C T  

14C: This ma te r i a l  is being used f o r  t h e  de t e r -  . 
mination of  p asma and l a t e r  u r ina ry  aldosterone. 

i s  then  ace ty l a t ed  with 4C a c e t i c  anhydride and puri-  
f i e d  by paper chromatography. The s t e r o i d  i s  count- 
ed i n  a l i q u i d  s c i n t i l l a t  on counter and aldoste-  
rone determined from t h e  i4C r a d i o a c t i v i t y  and change 
i n  s p e c i f i c  a c t i v i t y  of 3H aldosterone.  

42K; 31!: To q u a n t i t a t e  t o t a l  body water and exchange- 
ab le  K i n  abnormal adrenal  s t a t e s  and co r re l a t ion  
with metabolic balance data. 

T r i t i u m :  Mater ia l  t o  be used f o r  determination of 
u r ina ry  aldosterone by double i so tope  de r iva t ive  
assay. Dried e x t r a c t s  of plasma a r e  ace ty l a t ed  with 
T r i t i u m  l abe led  a c e t i c  anh d r i d e  t o  convert aldos- 
terone q u a n t i t a t i v e l y  t o  ardosterone d i a c i t a t e .  The 
samples a r e  p u r i f i e d  by two  paper chromatographies 
and then  oxidized before a f i n a l  chromatography. 
The p u r i f i e d  s t e r o i d  is t hen  counted i n  a l i q u i d  
s c i n t i l l a t i o n  counter.  The amount of dosterone 

l o s t  during p u r i f i c a t i o n ,  t h e  y i e l d  of T r i t i u m  radio- 
a c t i v i t y ,  and t h e  s p e c i f i c  a c t i v i t y  of  t h e  T r i t i u m  
l a b e l e d  a c e t i c  anhydride. 

7-3H Aldosterone: These s t e r a s  a r e  t o  be adminis- 
t e r e d  intravenously t o  determine t h e  simultaneous 
s e c r e t i o n  r a t e s  of a ldosterone cort icosterone and 
c o r t i s o l  8Q-90$ of t h e  r a d i o a c t i v i t y  of each s t e ro id  
appears i n  i t s  me tabo l i t e s  i n  24 h r s .  Twenty f o u r  
hour u r ines  a r e  t o  be analyzed f o r  s p e c i f i c  a c t i v i t y  
of f h e s t e r o i d  me tabo l i t e s .  

4-14C Desoxycortdcosterone a c e t a t e  : The a c e t a t e  w i l l  
be hyd 

osses  i n  t h e  
chromatographic sepa ra t ion  of  1-2-  H which will have 
been i n j e c t e d  int tavenously.  It w i l l  a l s o  be used for 
t h e  double i s o t o p e  d i l u t i o n  assay of DOC. 

l-& Testosteron; i n  e thanol :  W i l l  be chromatogra-..- 
phed t o  p u r i t y  and s t e r i l i z e d .  After intravenous i n -  
j e c t i o n ,  a 24 and 48 hour u r i n e  w i l l  be co l l ec t ed  and 
t h e  s p e c i f i c  a c t  t of t e s t o s t e r o n e  and t e s t o s t e -  
rone glucuronide 11 be determined i n  order  t o  cal-  
c u l a t e  t h e  s e c r e t  n r a t e .  Over 95% of t h e  radio- 
a c t i v i t y  i s  exc r  d i n  48 h r s .  This measurement 
w i l l  be used i n  junct ion with t h e  sec re t ion  rate 
of dehydroepiandrqsterone. 

Ring l abe led  3 H a l d o s t e f n e  i s  added t o  sample which 

can be determined from t h e  amount of fi C i n d i c a t o r  

I cor t i cos t e rone  - 4 - 1 4 ~  ;  ort ti sol-4-14~ ; I I - , .  

lyzed off t h e  molecule and t h e  r i n g  labeled 

3 DOC-4- f t  C w i l l  be used t o  monitor 

I 
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137Cs (200mc) sealed sources f o r  Victoreen chur&er 
c a l i b r z t i o n  

Y r  2 9% ! I . o c T ~ ~ )  Por t ab le  Eadieti,on :I, (>?itor, 
?eal.el s c i ~ . ~ " : : ~  j.n 7 i c t J r e e : l  :l,>cle:. b ,J-:. ,y 

;i-2.:Lan, ?.~..-'j3; :!:)-?j':, ?l':?rss:?o.'.c; c 'etectors for 
r easu r ing  neutron s p e c t r a ,  using photof iss ion t o  
induce a c t i v i t i e s  t o  be measured. 

lj1I: The i so tope  w i l l  be used as a t r a c e r  t o  
s tudy ce reb ra l  c i r c u l a t i o n  t imes.  Equipment i s  
a v a i l a b l e  i n  t h e  neurosurgical  research u n i t  
of CVRI on 1 3 t h  f l o o r .  C i r cu la t ion  es will 

t h e  c a r o t i d  a r t e r y  and recording t h e  a c t i v i t y  
over t h e  t o r c u l a r  Herophili  by a s u i t a b l e  r e -  
cording device.  The c i r c u l a t i o n  times w i l l  
then be c o r r e l a t e d  with t h e  measurement of a 
t o t a l  c e r e b r a l  blood flow by t h e  techniques 
a l r eady  i n  use i n  our  c e r e b r a l  metabolic labo- 
r a t o r y .  These s t u d i e s  w i l l  first be ca r r i ed  
ou t  i n  normal p a t i e n t s  and subsequently i n  
p a t i e n t s  with var ious c e r e b r a l  vascu la r  and 
o t h e r  c e r e b r a l  d i s e a s e s .  
t h e  uptake of t h g  1311 by t h e  t h y r o i d  gland 
w i l l  be blocked/' $relimSnary medication with 
Lug017 s s o l u t i o n .  

1311: Attempt t o  put an 1311 l a b e l  on Dicu- 
merol and Warfarin apd t r a c e  i t s  metabolic 
f a t e  i n  r a b b i t s .  
Rad ioac t iv i ty  Research Center and tagged mater ia l  
then t r a n s f e r r e d  t o  Childrenvs Hospi ta l  for ex- 
p e r  mental work. 

35S 0 T r i t i a t e d  thymidine,  t r i t i a t e d  cyt idine:  
4 Study of uptake i n  ra t  c a r t i l a g e  under 

var ious condi t ions 

1 4 C :  Study of t h e  :mechanism of spermatogenic 
arrest  by n i t r o f u r a n s .  

1 4 C :  
l a t e d  organ perfusion system (a preparat ion 
c o n s i s t i n g  of rat sp leen ,  pancreas and stomach) 
and t h e  rates of 
by t h e  organs bei 

l4C: Dogs nil1 b 
p o s i t i o n  containing known amounts of choleste-  
r o l .  To t h i s  w 1 be added approximately 451% 

be continued approximately 20 days a t  t h e  end of 
which t ime blood and t i s s u e s  w i l l  be removed f o r  
i s o l a t i o n  of c h o l e s t e r o l  and o t h e r  s t e r o i d s  having 

1 

be measured by i n j e c t i o n  of 5oclc pf M I i n t o  

Prior t o  t h e  s tudy,  

Labeling work t o  be done a t  

f 

2l.a~ of 1-vaUne w i l l  be added t o  an iso- 

e inco rpora t ion  i n t o  proteins  

kept on a d i e t  of known com- 

perfused w i l l  be Invest igated.  

p e r  day of 4-C i€ - $ho les t e ro l .  This r a t i o n  will 

s n p p f f i p  p p + + a i + n  , . r i l l  hn * *&- - - : - -a  
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7-3H Dehydroepiandrosterone a c e t a t e  i n  e thanol :  
This s t e r o i d  w i l l  be incubated with acetylchol-  
mesterase t o  form t h e  f r e e  compound and then 
chromatographed t o  p u r i t y  and s t e r i l i z e d  by fil- 
t r a t i o n .  After intravenous i n j e c t i o n ,  a 48 hr. 
ur ine  w i l l  be co l l ec t ed  and t h e  s p e c i f i c  a c t i v i -  
t y  of ur inary  dehydroepinandrosterone, andros- 
t e rone ,  and etrocholanolone w i l l  be determined 
i n  order  t o  c a l c u l a t e  s e c r e t i o n  r a t e  of dehydro- 
epiandrosterone.  Over 95% of  r a d i o a c t i v i t y  i s  
excreted i n  48 hours .  

These s t e r o i d s  are  t o  be  adminis tered intravenous 
ly and s imultaneously t o  determine t h e  secre-  
t i o n  r a t e s  of  a ldos te rone ,  co r t i cos t e rone  
a n d  c o r t i s o l .  
r a d i o a c t i v i t y  of each s t e r o i d  appears  i n  i t s  
metabol i tes  i n  24 hoiirs. Twenty f o u r  hour 
u r ines  are  t o  be analyzed for t h e  s t e r o i d  
metabol i tes  by t h e  double i so tope  l abe l ing  tech- 
nique. 

14C: To be used for t h e  determinat ion of urina- 
r y  a ldos te rong  by t h e  double i so tope  method. 
Ring labe led  H a ldos te rone  is dded t o  sample 

hydride and p u r i f i e d  by paper chromatography. 
The s t e r o i d  is counted i n  a l i q u i d  s c i n t i l l a -  
t i o n  counter  and a ldos te rone  determined from 
t h e  14C rad1 a c t i v i t y  and change i n  s p e c i f i c  

~ o r t i c o s t e r o n e  4 - 1 4 ~ ;  c o r t i s o l  4-14c; 7 3, ~ 1 -  
dosterone:  These s t e r o i d s  a r e  t o  be adminis- 
t r e d  in t ravenous ly  t o  determine t h e  simal- 

cos te rone ,  and '  c o r t i s o l .  Eighty t o  n ine ty  
pe r  cent  of  t h e  r a d i o a c t i v i t y  o f  each s t e r o i d  
appears  i n  i t s  metabol i tes  i n  24 h r s ;  24 h r .  
u r ines  a r e  t o  be analyzed f o r  t h e  spec i f i c  
a c t i v i t y  of t h e  s t e r o i d  metabol i tes .  

T r i t i u m ,  250Omc:; Material t o  be used f o r  de- 
te rmina t ion  of w i n a r y  a ldos te rone  by double 
i so tope  d e r i v a t i v e  assay .  Dried e x t r a c t s  of 
plasma a r e  a c e t y l a t e d  with T r i t i u m  labe led  

~ o r t  i sol - 4 - 1 4 ~  ; Cort i cos t  erone - 4 - 1 4 ~  ; 1-2 3 H : 

Eiphty t o  n ine ty  percent  of t he  

which i s  then  a c e t y l a t e d  wi th  1t C a c e t i c  an- 

a c t i v i t y  o f  9 H a ldos te rone .  

t 1 neous s e c r e t i o n  ra tes  of a ldos te rone ,  c o r t i -  

l ed  by two paper chroma- 

p u r i f i e d  s t e r o i d  i s  then 
counted i n  a l i q u i d  s c i n t i l l a t i o n  counter .  
The amount of aWos rone can be determined 
from t h e  amount 'of ?tC i n d i c a t o r  lost, during 
p u r i f i c a t i o n ,  t h e  y i e l d  of T r i t i u m  rad io-  
a c t i v i t y ,  and t h e  s p e c i f i c  a c t i v i t v  of t h e  


