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6 k X ' I V I T Y  RESEARCH 

The u8e of rad ionucl ides  and the  s e r v i c e  o f f e red  by t h e  Radio- D 

f 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  dur ing  t h e  r e p o r t i n g  per iod represen-  
t i n g  a two-fold inc rease  over  t h e  previous eighteen months. 
volved t h e  handling of  18,005-Curies of labelled compounds and iso- 
topes  and 268.5 Curies of Tritium. 

toward more expensive and e x o t i c  radiochemicals  ordered i n  smaller 
t i t y ,  bet ter  de l ive ry  by manufacturers and less decay p r i o r  t o  use. 

jects descpibed i n  t h i s  r e p o r t  and as r o u t i n e  d i agnos t i c  t es t s  and 
therapy.  Such p r o j e c t s  p lace  a heavy demand upon the  consu l t a t ive  t i m e S g  
of t h e  academic staff and upon t h e  a v a i l a b l e  equipment and t e c h n i c a l  
staff. 
t rometers  has been e s p e c i a l l y  heavy and 101,305 samples were assayed [ 2 f o r  one or more rad ionucl ides  dur ing  the  past eighteen months. Addi- 5'5 

8 1  

This i n =  t I 
E? 

This is a reduct ion from t h e  t o t a l  
moun t  i n  c u r i e s  received i n  t h e  previous period and r ep resen t s  a 

The i so topes  mentioned above were used i n  research  in 236 pro- 

& 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 i o n a l  space and personnel are necessary if we are t o  cont inue t o  serve  t h i s  campus adequately.  - g  & 
I1 I n s t r u c t i o n  i n  Bioradiology and Related Subjec ts  

The teaching  of medical s t u d e n t s  , residents and o the r s  , employs 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 in some i n s t a n c e s ,  also r ece ives  f i n a n c i a l  support from 
the  School of PharPlacy and the De 
t y  freshmen medical s tuden t s  enro i" led in Emergency Medicine 121-B  and 
t h i r t y  six continued the  course in t h e  sophomore yea r  t o  complete t h e  
l abora to ry  e x e r c i s e s  and q u a l i f y  for c e r t i f i c a t i o n .  Twelve s tuden t s ,  
mostly a t  the  graduate  l e v e l  in tha bas i c  sc i ences  en ro l l ed  i n  Biora- 
diology 125. 
Education i n  order t o  o f f e r  t o  thobe  i n  ou t ly ing  areas, the opportu- 
n i t y  t o  l e a r n  i so tope  technics .  
l e c t u r e s  had an enrollment of over  one hundred and f i f t y .  
followed by a f a l l  and spring l abo ra to ry  work shop comprised of t h i r -  
t e e n  2-hour s e s s i o n s  l ead ing  t o  Atomic Energy Commission o r  Cal i forn ia  
State c e r t i f i c a t i o n  following a comprehensive examihaC&bn.i. TMc2course 
was over  subscr ibed (40) with s tuden t s  coming from as far as Bedding 
and Modesto. 

rtment of Emergency Medicine. F i f -  

Three evening course8 were o f f e r e d  through Continuing 

This was 
The first,& aer ies  of  f i v e  2-hour 

IF 

A one month f u l l  t i m e  comae in i so tope  fundamentals i s  also 
of fe red  and is  primarily taken by t h e  r e s i d e n t  staff 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 others e n r o l l i n g  i n  Continuing 
Education. A large number of these from f o r e i g n  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 in t h e i r  home land.  F i f t y  s ix  MoD.rs 
o r  Ph.D.ts and s i x t e e n  t echn ic i ans  took t h i s  course. 



I11 Radiochemistry ( C .  T. Peng, Ph.D.) 

(1) V i t a m i  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 pc/rng 
Dicumarol y393 labe l led ,  approximately 10 p c *  ( 3 )  Warfarin,  i 3  I 
l a b e l l e d ,  approximately 10 pc (4)  Myleran-2-)H, approximately 1.6 gm. 
s p e c i f i c  a c t i v i t y  b50 pc/mg (5) Myris t ic  ac id-3H-l - lk  high s p e c i f i c  
a c t i v i t y ;  ( 6 )  Stearic a c i d  jH, high s p e c i f i c  a c t i v i t y .  

I V  Future  Expansion 

c e n t l y  been-06taine8 Znz rs-b&Eg iEstal led i n  o r d e r  o i n ' t i a t e  a p r o a  
gram of a c t i v a t i o n  a n a l y s i s .  With a fas t  flux of 1018n/cm$/sec, t h i s  
method w i l l  make possible a s e n s i t i v e  method f o r  t h e  d e t e c t i o n  of a 
number of elements without  exposing t h e  s u b j e c t  t o  unwarranted r ad ia -  E. 
t i o n  or sample degradat ion inc lud ing  i s o t o p e s  of  i o d i n e ,  n i t rogen ,  
f l u o r i n e ,  oxygen and many of t h e  t r a c e  elements which are biologically! I 

important.  The measurement of such a c t i v a t e d  nuc l ides  w i l l  involve t h e  i 
use of a programmer ( r a b b i t )  and a multichannel (400 o r  512)  spectrome?; 
t e r  p lus  p r i n t  ou t  and o t h e r  a n c i l l a r y  equipment. f i '  
i n  ob ta in ing  t h e  complete u n i t ,  

s u f f i c i e n t l y  &reTded tc a r m i n a t e  t h e  major c backgroun! p 
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 A means of 
f inanc ing  are being Bxplored. The a c q u i s i t i o n  channel 
ana lyzer  mentioned above p l u s  t h e  d e t e c t o r  now make it po@ 
b l e  t o  measure whole body fluxes of  r a d i o a c t i v i  e c t s  with t h e 3 9  
same approximate p r e c i s i o n  of t h a t  a t  Donner e rke ley  H'z 

4. 3. 
Over t h e  year,  it has become apparent t h a t  t h e  teaching  of [ z  

i so tope  t e c h n i c s  and related b iophys ica l  p r i n c i p l e s  w i l l  occupy a 
l a r g e  part of t h e  time of t h e  academic and t e c h n i c a l  s taff .  I n  order  tf 
t o  enhance t h e  Center 's  t eaching  p o t e n t i a l ,  we are applying f o r  a 

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  
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  o f  new s t u d e n t s  and o t h e r  
items related t o  s p e c i a l i z e d  t r a i n i n g  i n  t h i s  f i e l d .  

The fo l lowing  radiochemicals were synthesized and pu r i f i ed :  
f2 

4 A. N e u t F p  a c t i v a t i o n  a n a a a i g :  A neutron gene ra to r  has re- 

The t o t a l  c o s t  of 
t h i s  complex w i l l  be about $18,000. We are approximately $7,000 

. B o  E o l e  Bo*-Counter: The a c q u i s i t i o n  ody counte4 

ia 

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 .  

C. 

National  I n s t i t u t e s  of Health t each ing  g r a n t  t o  o b t a i n  badly needed ' 

I o 1 9 0 2 0 3  
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ISOTOPE AND PROJECT 

137Cs (20Omc) sea l ed  sources f o r  Victoreen chanbe 
C a l i  brat i on 

903r t 90Y (1001,~~) Portable Radie t ion  P h n i t d r ,  
sealed source i n  Vic toreen  ivlodei Ag;J-l-OI: ;-72 

3raniun;  ?2-239 ; $Jp-23'7, Thresho2.u cletectors f o r  
measuring neutron s p e c t r a ,  using photof i ss ion  t o  i 
induce a c t i v i t i e s  t o  be measured. 2 E 
lj1I: The i s o t o p e  w i l l  be used as a t r a c e r  t o  
s tudy  c e r e b r a l  c i r c u l a t i o n  times. Equipment i s  
a v a i l a b l e  i n  t h e  neurosurg ica l  research  unit 
of C V R I  on 1 3 t h  f l o o r .  C i r c u l a t i o n  i e s  will 
be measured by i n j e c t i o n  o f  5011~ of 13y1 i n t o  
t h e  c a r o t i d  a r t e r y  and recording t h e  a c t i v i t y  
over  t h e  t o r c u l a r  Herophi l i  by a Suitable r e -  
cording device.  The c i r c u l a t i o n  t imes w i l l  
t h e n  be c o r r e l a t e d  wi th  t h e  measurement of a 
t o t a l  c e r e b r a l  blood f l o w  by t h e  techniques 
a l r eady  i n  use i n  ou r  c e r e b r a l  metabolic labo- 
r a t o r y .  These s t u d i e s  w i l l  first be c a r r i e d  
out  i n  normal p a t i e n t s  and subsequently i n  
p a t i e n t s  with var ious  c e r e b r a l  vascu la r  and 
o t h e r  c e r e b r a l  diseases. 
t h e  uptake of th$  1311 by t h e  thy ro id  gland 
w i l l  be b locked1  &elimSnary medication with 
Lugolqs s o l u t i o n .  

P r i o r  t o  t h e  s tudy ,  

1311: A t t e m p t  t o  Dut an 1311 label  on Dicu- - -  

r .it merol and Warfarib apd t r a c e  its metabolic 
fa te  i n  r a b b i t s .  Labeling work t o  be done a t  [g 
Radioac t iv i ty  Research Center and tagged m a t e r i a l  
then  t r a n s f e r r e d  t o  Chi ldren ' s  Hospi ta l  f o r  ex-  
perimental  work. 

35 Tri t ia ted thymidihe, t r i t i a t e d  cy t id ine :  
sp4 Study of uptake i n  ra t  c a r t i l a g e  under 

var ious  cond i t ions  

14C:  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 per fus ion  system (a p repa ra t ion  
c o n s i s t i n g  of ra t  sp l een ,  pancreas and stomach) 
and t h e  rates of t h e  inco rpora t ion  i n t o  p r o t e i n s  
by t h e  organa being perfused w i l l  be i nves t iga t ed .  

l 4 C :  Dogs w i l l  be kept  on a d i e t  of known com- 
p o s i t i o n  conta in ing  known amounts of cho les t e -  
rol .  To this w+il be added approximately 45vc 
p e r  day of 4 4  - c h o l e s t e r o l .  This r a t i o n  will 
be continued approximately 20 days a t  the end of 
which time 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 
s p e c i f i c  a c t i v i t y  w i l l  be determined. 

i 
i 21rc of 1-va l ine  will be added t o  an  iso- 



BIGLIERI, E.G., M.D.  
Medicine 

7- 3 H Dehydroepiandrosterone a c e t a t e  i n  e thanol :  
T h i s  s t e r o i d  will be incubated with ace ty lchol -  
mesterase t o  form t h e  free compound and then 
chromatographed t o  p u r i t y  and s t e r i l i z e d  by f i l -  
t r a t i o n .  After intravenous i n j e c t i o n ,  a 48 hr. 
urine w i l l  be c o l h c t e d  and t h e  s p e c i f i c  a c t i v i -  
t y  of u r ina ry  dehydrospinandrosterone, andros- 
t e r o n e ,  and etrocholanolone w i l l  be determined 
i n  o rde r  t o  c a l c u l a t e  s e c r e t i o n  ra te  of dehydro- 
epiandrosterone.  Over 95% of r a d i o a c t i v i t y  i s  
excre ted  i n  48 hours.  v 

- 
nique . 
1 4 C :  To be used f o r  t h e  determinat ion of ur ina-  
r y  a ldos t e ron  by t h e  double i so tope  method. 

which i s  then  a c e t y l a t e d  wi th  C a c e t i c  an- 
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 t e rone  determined from 
t h e  l4C radi a c t i v i t y  and change i n  s p e c i f i c  

- 

1& 
Rine labeled 3 H a ldos t e rone  i s  dded t o  sample 

a c t i v i t y  of  3 H a ldos te rone .  

Cor t icos te rone  4-14C; C o r t i s o l  4-14C; 7 3H Al- 
dosterone: 
tered in t ravenous ly  t o  determine t h e  simul- 
taneous s e c r e t i o n  rates of a ldos t e rone ,  c o r t i -  
cos te rone ,  and c o r t i s o l .  Eighty t o  n ine ty  
p e r  cen t  of t h e  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  me tabo l i t e s  i n  24 h r s ;  24 h r .  
wines are t o  be analyzed f o r  t h e  s p e c 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 .  

These s te ro ids  are t o  be adminis- 

3. B 
These s t e r o i d s  are t o  be adminis tered intravenous$ 

E 
B t i o n  rates of a ldos t e rone ,  c o r t i c o s t e r o n e  

and c o r t i s o l .  Eighty t o  n ine ty  percent  of t h e  f .  
3 ;  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  its 

x i  
metabol i tes  by t h e  double i s o t o p e  labeling t e c h - ? ;  

a or ti sol-4-14~; co r t i cos t e rone -4 -14~  ; 1-2 3 H: 

l y  and simultaneously t o  determine t h e  sec re -  

me tabo l i t e s  i n  24  hours.  Twenty four hour 4 :  
w i n e s  are t o  be analyzed f o r  t h e  s t e r o i d  

12 

15. 

5'g 
",s : a  
L C  

T r i t i u m ,  250Omc: Material t o  be used f o r  de- 
te rmina t ion  of  u r i n a r y  a ldos t e rone  by double 
i s o t o p e  d e r i v a t i v e  assay.  Dried e x t r a c t s  of 
plasma are acetylated with T r i t i u m  labeled 
a c e t i c  anhydride t o  convert  a ldos te rone  
q u a n t i t a t i v e l y  t o  a ldos t e rone  d i a c i t a t e .  The 
samples are purified by two paper chromak 
tog raph ies  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 then  
counted in a liquid s c i n t i l l a t i o n  counter .  
The amount of aldos rone can be determined 
from t h e  amount o f  ?!C i n d i c a t o r  l o s t  during 
p u r i f i c a t i o n ,  the 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 y  of t h e  
tritium labeled a c e t i c  anhydride. 

i 
LF 
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1 4 C :  This  material is  being used f o r  the  d e t e r -  
mination of p asma and l a t e r  u r ina ry  a ldos te rone .  
Ring l abe led  3H a l d o s t e  one i s  added t o  sample w h i  
i s  t h e n  a c e t y l a t e d  withikc a c e t i c  anhydride and pu. 
f i ed  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 i o n  counter  and a ldos t e -  
rone determined from t h e  14C r a d i o a c t i v i t y  and char F 
i n  s p e c i f i c  a c t i v i t y  of 3H a ldos te rone .  

2 &*K; 3H: To q u a n t i t a t e  t o t a l  body water and e x c h q  
able K i n  abnormal ad rena l  s ta tes  and c o r r e l a t i o n %  g 
with  metabol ic  balance data. 

T r i t i u m :  Material t o  be used f o r  determinat ion o f z  
u r ina ry  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 are a c e t y l a t e d  wiw, 
T r i t i u m  labeled a c e t i c  anhydride t o  convert  aldos‘i 
t e r o n e  q u a n t i t a t i v e l y  t o  a ldos te rone  d i a c i t a t e .  T& 

and t h e n  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  then  counted i n  a l i q u i d  ii 
s c i n t i l l a t i o n  counter .  The amount of dosterone 
can be determined from t h e  amount of C i nd ica toA”  
l o s t  during p u r i f i c a t i o n ,  t he  y i e l d  of T r i t i u m  rad# 
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 d - .  s f ;  
labeled a c e t i c  anhydride.  

samples are p u r i f i e d  by two paper chromatographie ii 

6” 
-6’ 5 ~ 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 - 1 4 ~ ;  ‘ , ’ k 9  

7-3H Aldosterone: These steraids a r e  t o  be adminis‘if: 
tered in t ravenous ly  t o  determine the  simultaneous=?. B d  
s e c r e t i o n  rates of a ldos te rone  co r t i cos t e rone  a n d j  3. 
c o r t i s o l  8O-90$ of t h e  r a d i o a c t i v i t y  of each s t e r f l  
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 i n e s  are t o  be analyzed for s p e c i f i c  
of t h e s t e r o i d  me tabo l i t e s .  

be hyd olyeed o f f  t h e  molecule and the r i n g  f 

t h e  double i s o t o p e  d i l u t i o n  assay  of DOC. 

4-14C Desoxycorticosterone a c e t a t e  : The a c e t a t e  

DOC-4- 4C w i l l  be used t o  monitor o s ses  i n  t h e  

been i n j e c t e d  in t ravenous ly .  It w i l l  a l s o  be usedsox  
chromatographic sepa ra t ion  o f  1-2-3H which 

4 3 1-2 H Testos te rone  i n  e thanol :  W i l l  be chromato&-.. 

t h e  s p e c i f i c  a c t i v i t y  of t e s t o s t e r o n e  and t e s t o s t e -  
rone glucuronide will be determined i n  o rde r  t o  ca l -  
c u l a t e  t he  s e c r e t i o n  rate.  Over 95% of the  radio-  
a c t i v i t y  i s  excre ted  i n  48 h r s .  This measurement 
will be used i n  conjunct ion with the  s e c r e t i o n  ra te  
of dehydroepiandrosterone . 

phed t o  p u r i t y  and s t e r i l i z e d .  After intravenous 
j e c t i o n ,  a 24 and 48 hour u r i n e  w i l l  be c o l l e c t e d  
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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 desoxycort i -  
costerone (DOC). We have observed p a t i e n t s  with 
edema and hypokalemia who have i n c  eased sec re -  
t i o n  of DOC and i t s  metabol i tes .  % 122 DOC 
will be chromatographed t o  p u r i t y  and s t e r i l i -  
zed. 
48 h r .  u r ine  w i l l  be c o l l e c t e d .  The adrena l  
s e c r e t o r y  ra te  of DOC w i l l  then be measured 

9' by determining the  s p e c i f i c  a c t i v i t y  of a 
metabol i te .  (2) A po r t ion  of t h i s  3H 1-2  DOC 
will 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 -  2 

z g  l a r  to a ldos t e rone  . 
19'Au; 32P; %r; 9OY; 3H; Lanthanim r a r e  e a r t h s 3 5  
Col lo ida l  s d u t i o n s  i n j e c t e d  i n t o  mice i n t r a -  

cells of t h e  r e t i c u l o e n d o t h e l i a l  system. This 

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  to 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 Virusw. Mice will 

l a t e r  inocu la t ed  wi th  the  virus. 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  r e l e v a n t  organ 

E . 5  
29 

T r i t i u m :  T r i t i a t e d  water w i l l  be given t o  dogs 5 5  
and human s u b j e c t s  and blood samples analyzed 8'F 
for determinat ion of t o t a l  body water. Body g..$ 

s e v e r i t y  of edema i n  p a t i e n t s  w i th  ca rd iac  and 3.g r e n a l  diseases. Dogs w i l l  be used t o  ga in  ex- 
per ience  w i t h  t h e  technique.  
mination of n t r i t i u m  space" w i l l  be done si- 
multaneously w i t h  a determinat ion o 
t i n p  r ed  c e l l  volume, using 5vc of S I C r  per 
determinat ion.  Our purpose i s  t o  s tudy relations! 
between blood volume ,venemtdr  v. a c t i v i t y  and 
edema formation i n  ca rd iac  and r e n a l  p a t i e n t s .  
Beds i&detennina t ions  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 abora to ry  work w i l l  be done 
a t  t he  U. C. Medical Center. 

59Fe: 59Fe uptake i n  dog's r e d  c e l l s  w i l l  be 
measured i n  experiments designed t o  tes t  t h e  
a c u t e  effects of c e r t a i n  c i r c u l a t o r y  d is tur -  
bances ( d i l u t i o n a l  anemia; exper imenta l ' a r te r io-  
venous fistula; i n f e r i o r  vena cava l  c o n s t r i c t i o n )  
on e ry th ropo ies i s .  

After a n  intravenous i n j e c t i o n ,  a 24 t o  

21 

venously are s e l e c t i v e l y  phagocytosed by t h e  

proper ty  w i l l  be u t i l i z e d  t o  s u b j e c t  t h e  c e l l s  

be given a s i n g l e  dose of  1 t o  5Opc, I V  and -3 
i 2  

analyzed h i s t o l o p i c a l l v .  s:;1 

1% 

:$ 

1 ,  
_ _  

' - I  

water content  w i l l  be used t o  e s t ima te  t h e  

j- Each human deter- % 

c i r c u l a -  



ISOTOPE AND PROJECT: INVESTIGATOR AND 

Burbridge, T.N.,  Ph.D. 

DEPARTMENT 

Pharmacology 

Buschke, Franz, M.D. 
Radiology 

Carbone, J.V., M.D. 
Me d i  c ine  

Coleman, R . ,  DDS 
Den t i s t ry  

T r i t i u m ;  1 4 C :  To be used i n  s t u d i e s  of t h e  i n -  
t e r a c t i o n  of var ious  chemical agents  with t h e  
metabolism o f  t h e  t o t a l  organism as we l l  as 
with t i s s u e s  from var ious  spec ie s  of labora tory  
animals.  
o u t l i n e d  i n  which t h e  effects  of  e thano l ,  t r a n -  
q u i l i s e r s  and hypnotic s e d a t i v e s  on t h e  incor -  
po ra t ion  of e s s e n t i a l  metabolic in te rmedia tes  
i n  va r ious  c e l l u l a r  processes  during acute  
and/or chronic admin i s t r a t ion  of t h e  agents  are 
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 i t u t e n t s  is  a l s o  s tud ied .  

Thie work is  a cont inua t 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 for t rea tment  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 Radiat ion 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 rea tment  of malignant d i s o r d e 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 au thor ized  by t h e  
s e c t i o n  of Radiat ion Therapy, Dept. of Radio- 
logy  * 

60Cobalt: For c l i n i c a l  use i n  a t e l e t h e r a p y  
u n i t  i n  r a d i a t i o n  therapy .  

%oba l t :  For  use i n  performing s tandardized 
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 as d i r e f t e d  by t h e  Sec t ion  of 
Radiat ion Therapy. 
t h e  t reatment  of carcinomas of  t h e  bladder  and 
nasspharynx. 

he use i s  p r imar i ly  i n  

T r i t i u m :  T r i t i u m  w i l l  be used i n  an attempt t o  
l a b e l  b i l i 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  w i l l  be employed t o  s tudy 
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  wi th  congeni ta l  non-hemolytic i c t e r u s .  

35S L Ser ia* is to logic  s t u d i e s  on t h e  mechanism 
of p a l a t a l  c losu re  i n  normal f e t a l  ra ts  suggeste 
t h a t  t h e  l a te ra l  p 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  p a l a t a l  p o s i t i o n  by means of an win- 
t e r n a l  forcev r a t h e r  t han  by c e l l  p r o l i f e r a t i o n .  
S e i v e r a l  i n v e s t i g a t o r s  have suspected an accu- 
mulation of sulpho-mucopolysaccharides i n  t h e  
l a te ra l  p a l a t i n e  processes  t o  be respons ib le  
for t h e  t u r g i d  f o r c e  necessary f o r  t h e  e leva-  
t i o n  o f  t h e  palatal processes.  By c o n t r a s t ,  
c l e f t  p a l a t e  animals have ind ica t ed  a reduc- 
t i o n  i n  sulpho-mucopolysaccharides i n  t h e  
l a t e ra l  p a l a t i n e  proce'sses. There i s  ns ide r -  
a b l e  evidence i n  t h e  l i t e r a t u r e  t h a t  S i s  i n -  
corporated i n t o  sulpho-mucopolysaccharides and tpt.it is t r a n s f e r r e d  a c r o s s  t h e  p lacenta  i n t o  t e f e  us .  

9 
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continued : 
On t h e  basis of these  f i n d i n g s ,  t h e  purpose  o f  
t h i s  i n v e s t i g a t i o n  i s  t o  determine the s i tes  
of uptake of 3 %  i n  t h e  pa la ta l  shelves of  t h e  
ra t  fetus dur ing  var ious stages of’ normal pa la -  
t a l  c losu re  by means of autoradiography. Sub- 
sequent1 
dose of 33s is  p lanned’for  c l e f t  p a l a t e  f e t u s e s  
obta ined  from mothers given various t e ra togen ic  

a similar s tudy  emplqring t h e  same 

agents f o r  cornpariaom with the nonnal s e r i e s .  F 
I 32p; ’31,. ? 59Fe; 51Cr; 

uptake by t h e  t h y r o i d s  of  r a t s  a f t e r  t h e  i n j e c -  
n, tions of d i f f s r e n t , h ~ r m o n e s .  The turnover  and 

1311 - w i l l  be used for 

fi  
E exc re t ion  ra te  of l jlI w i l l  be a l s o  s tud ied  

i n  t h e  e rats. I n  pregnant ra ts ,  t h e  t r a n s -  
fer of through t h e  p lacenta  b a r r i e r  t o  t h e  ! E  

us will be examined. The incorpora t ion  of 
ffTI i n  t h e  d i f f e r e n t  t h y r o i d  hormones w i l l  be :{ 
s t u d i e d  and paper chromatography w i l l  be used a -  
i n  o r d e r  t o  es23kl i sh  t h e  form of  c i r c u l a t i n g  e a 
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  determinat ion f; 
of Fe tu rnove r  i n  t h e  rats a f t e r  t h e  adminis-  
t r a t i o n  of d v - f e r e n t  hormones and f o r  t h e  de- w 5  
t e rmina t ion  of blood volumes i n  d i f f e r e n t  ex- 2 3  

t e d  prev ious ly  i n  t h e  %e. k r  and p w i l l  ‘ 3  g a 
be used f o r  determinat ion of blood volumes. 

3H Thymidine: 3H Cytidine: In t r a -pe r i tonea l  i n -  1 
j e c t i o n  i n  mice and rats whose kidneys,  i n t e s -  
t i n e s ,  bladder  and tongue are removed s e r i a l l y  
1, 2,3 h r s .  a f te r  t h e  i n j e c t i o n .  

T r i t i a t e d  Thymidine: I n t r a - p e r i t o n e a l  i n j e c t i o n  7 
of 10 pc  i n  CAF and BALB mice which are s a c r i -  
f i c e d  1,3,6, h r s .  l a t e r  and whose duodenum, 
b ladder ,  testes and s k i n  are removed and f ixed  
f o r  autoradiography. 

“CO; 226Ra: For c l i n i c a l  use  i n  t reatment  of  
carcinoma and o t h e r  d i s e a s e s  r e q u i r i n g  r a d i a t i o n  
therapy.  

r a d i o a c t i v e  f o i l  i n  t h e  d e t e c t o r  chamber. The 
d and s i l v e r  aluminum f o i l  conta ins  56 5rg of 

59iRa heated t o  300*C, safe body burden 0.1 pg. 
Source W i l l  be checked at appropr i a t e  i n t e r v a l s  
f o r  radon leakage and machine v i s i b l y  l abe led  
as  t o  source amount and t h a t  it c o n s t i t u t e s  
a r a d i o a c t i v e  hazard.  

-1 3, 

decay because of  shipments once a 

3 
i3 a c t i v e  r e d  c e l l s  o b t a i  d fro donors g ? p -  S F  

Es 

perimental  condi t ions  with t h e  use of r ad io -  

‘i 
i 
is 

226Ra: The Barber Colman i n s t r m e n t  conta ins  E 
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3H s o l u t i o n s  u r i d i n e  , 3 y t i d i n e ,  thymidine; 3 5 S  
sulfate  i n  so u t i o n ;  S-amino a c i d s ,  s o l u t i o n  
amino a c i d s  ; ikC s o l u t i o n s  a c e t a t e ,  glucose:  
Animal and t i s s u e  c u l t u r e  experiments are being 
done on d i s t r i b u t i o n  of labeled compounds i n  cells 
and f l u i d s .  -. 
l 4 C  : Aminoacids ii x' 

5 3H; j 2 P ;  l4C; 35s: Determine inco rpora t ion ,  e, - 
s y n t h e s i s ,  and turnover  of s p e c i f i c  l abe led  
compounds i n t o  amoebae and t i s sue  culture c e l l s ,  E 
t o  be followed by determinat ion of  l o c a l i z a t i o n  g~ 
and amount of l abe l  by means of autoradiography.g- 3 B 
35s :Typical experiments on inco rpora t ion  of 35s 
by mucous glands i n  rats during 48 h r .  a f t e r  
g iv ing  label have been completed wi th  r ad ia -  = a  
t i o n - s a f e t y  advice  and c learance  a f te r  monitor- & m  
i n g  the  experimental  area. 

1 4 C :  A r a d i o a c t i v e  tag,  2-ni t ronapthalene will 
be admin i s t e red - to  a dog and t h e  urine c o l l e c t -  
ed over  a 72 hr.. period. The u r i n e  w i l l  be ana- 

a -  

; 1 -! 
lyaed  f o r  metabol ic  products ,  using so lven t  i?  e x t r a c t i o n  and paper chromatography. 5'6 

g 1 4 C ;  38; 36Cl* 22Na; 42K: Frog g a s t r i c  mucosa 1. .?' 9 

t h e  f irst  2 i s o t o p e s  are t o  be used i n  l a b e l -  
i n  p a r t s  of t h e  c e l l  a s s o c i a t e d  with sec'rktion P 4  
(bT Guinea p i g  smooth muscle. The las t  t h r e e  
i s o t o p e s  are t o  be used i n  t h e  s tudy of t h e  
i o n i c  composition o f  t h i s  muscle. 

32P; r9SAu: 
b r a c h i a l  ar tery  of  each opera t ive  limb. Sub- 

will be obtained in fixed specimens t o  de l ine-  
ate o r  demonstrate d i s t r i b u t i o n  of the rad io-  
a c t i v e  material. 

Material i s  t o  be i n j e c t e d  i n t o  t h e  

sequent ly ,  i n  varying i n t e r v a l s ,  

22Na; 3 6 C l ;  86Rb; 2SMg: The s t u d i e s  t o  be under 
taken  will c o n s i s t  of in v i t r o  measurements of 
the flux of r a d i o a c t i v e  subs tances  a c r o s s  t h e  
f r o g  g a s t r i c  nucosa and t h e  toad u r i n a r y  bladder 
and t h e  t i s s u e  uptake of t h e s e  substances.  

134Cs; 137Cs; l 4 C :  The s t u d i e s  t o  be undertaken 
will consist of i n  v i t r o  measurements of t h e  flux 
and t i s s u e  uptake of r a d i o a c t i v e  subdances using 
f r o g  g a s t r i c  mucosa and toad  u r ina ry  bladder. 
U t i l i s a t i o n  of metabolic i n t e rmed ia r i e s  by t h e  
rabbi t  diaphragm. 
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24Na: 
( 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) corre-  
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 te r  t h e r a -  

ic. PY* 

42K: The s tudy  t o  be undertaken c o n s i s t s  of 1. 
c o r r e l a t i n g  t o t a l  body composition (K,) wi th  
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  concent ra t ions  3 
i n  p a t i e n t s  w i th  congest ive h e a r t  f a i l u r e ,  re- R' 

i g i  n a l  diseases and hepa t i c  diseases. 

be c a r r i e d  ou t .  The usefu lness  of  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. 

3%: 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  honnones on t h e  
t i s s u e s  i n  v i t r o  t o  S O  yhe p a r t i c u l a r  sys- 
tems t o  be employed arb: frog s k i n ,  u r ina ry  
b ladder  of t h e  t o a d ,  r a b b i t  amnion and r a b b i t  
mesentery. 

3 6 C l ;  *%g: Stud ies  on t h e  r o l e  o f  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  phenomena by measurement of  

& dogs) .  

The s tudy  t o  be undertaken c o n s i s t s  of :  

3H: A comparative s tudy  of 3820 and Hi0 will g4 

$ 8  i; 

:g 

iP 

E: 

e rmeab i l i t y  of 

5'6 
p a  -9 

8'8 i s o t o p i c  fluxes ( f r o g s ,  t o a d s ,  ra t s ,  r a b b i t s  
a g. 

14C; 3H; 22Na; 24Na: S tud ie s  i n  l o c a l i z a t i o n  of EP 
labeled hormones and in t e rmed ia t e s  i n  f r o g  s k i n , a g  
toad  bladder and other anuran t i s s u e s .  S tud ie s  @ g -  
on t h e  r o l e  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- g . l s  
nomena by measurement of  i s o t o p e  fluxes. 3. r I 

T r i t i u m :  *he tritium is t o  be used t o  t r i t i  P 
a te  a r g i n i n e  vasopress in  and it w i l l  then  be - rl* 
used t o  study 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 ,  rad io-  
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 the hormone. 

1 4 C ;  32P: As a cont inua t ion  o f  previous work 
from t h i s  l a b o r a t o r y ,  it is  proposed t o  s tudy  
t h e  e f f e c t  of hynotic depressants  (phenobar- 
b i t a l ,  Doriden & phenylurethane) on t h e  ATP 
turn-over  and i t s  u t i l i z a t i o n  i n  Tetrahymena 

&e k i n e t i c  equat ions  pe 
rate of tu rn-over ,  using?$, have been f o r -  
mulated. The e f f e c t  of t h e  drugs on t h e  
promoted carboxyla t ion  of  proprionate-2- 
COH w i l l  be s t u d i e d  i n  l i v e r  prepara t ions  

E i l e r ,  J.J.,Ph.D. 
Pharrn. Chem. 

f 

yr i fo rmis  and i n  s e l e c t e d  l i v e r  prepara t ions .  
t t ing  a s tudy of t h e  

1g: 

4 



E i l e r ,  J.  J. Ph.D. 
contd. 

us ing  J2p 
t o t a l  r e a c t i o n .  F i n a l l y  t h e  ATP promoted syn- 
t h e s i s  of f a t t y  acids i n  wWakiJ.?' avian l i v e r  
f r a c t i o n s  and i Tetrahymena w i l l  be s tud ied  
using a ~ e t i c - l - ~ ~ C  ac id  and t h e  spectrophoto- 
met r ic  assay  method of Wakil et  a l .  

3H; t r i t i a t e d  phenyl,  Doriden, Phenobarbi ta l :  
Phenobarb i ta l ,  phenyl e t h y l  g lu ta r 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 t h e  8 
t r i t i a t e d  a n i l i n e  converted i n  a one-step syn- 1. 

C0214, t o  s tudy phases of t h e  

t h e s i s  t o  phenylurethane. Exchangeable tri- s 
t ium w i l l  be removed ( e thano l )  and the  com- 4 
pounds p u r i f i e d  (Celite columns). The i n t r a -  
cel lular  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 pyr i fo rmis  will be 

on t h e  b i o l o g i c a 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 re- aH' 
may be a l o c u s  of d i s t r i b u t i o n .  

P 
A' 

g 
sip 

.$a 
followed using autoradiography. Our studies q 
-iir=- t i c  um,as w e l l  as t h e  mitochondrial  membrane $ 3  

:g & 
14C:  The inco rpora t ion  o f  pa lmi t i c  a c i d ,  pal-  fi 
mital aldehyde and p lami ty l  CoA i n t o  phospho- 
l i p i d s  w i l l  be &died us ing  rat  b ra in  homoge- !&  
n a t e s .  At ten t ion  w i l l  be d i r e c t e d  t o  t h e  syn- 
thes i s  of es ters  and v i n y l  e t h e r  l i nkages  from 
each of t h e  three in t e rmed ia t e s .  5'6 
45Ca: W i l l  be i n fused  in t ravenous ly  into dogs, !.$ 
1001%~ over  a two t o  f o u r  hour i n t e r v a l  a t  a c o n 3 5  
s t a n t  rate.  Effects of hormones on r e n a l  hand- 
l i n g  of calcium w i l l  be eva lua ted  by i n f u s i n g  i.8 one kidney s imultaneously with t h e  hormone i n  5[g ques t ion  and using t h e  o t h e r  kidney as a con- 
trol. Renal f u n c t i o n  w i l l  be monitored with 
i n s u l i n  and pAH c learances .  

12 
Eisenberg,  E . ,  M.D. 

Medicine 

E l l i o t t ,  H.W. ,  M.D. 1 4 C *  m a l l  animal and i s o l a t e d  t i s s u e  s t u d i e s  
Pharmacology wi th  labe d a n a l g e t i c s .  Human s t u d i e s  on 

e x c r e t i o n  of % 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  o f  Prof .  H. Rapaport, 
Old Chemistry Bldg., Berkeley Campus. 

l 4 C :  Synthes is  of N-14CH labeled morphine by 
means of Wallafk r e a c t i o a .  Methylation of  nor  
morphine by HC HO i n  presence of  formic ac id-  [ 
and an atmosphere of n i t rogen .  Reaction mix- 
t u r e  t o  be ref1 d about 4 hours and result-  

t a l l i z a t i o n .  

i 
ing morphine-B1-C Yt H3 t o  be p u r i f i e d  by r ec rys -  

E l l i o t ,  Jas.S., M.D. l4C: Laboratory s t u d i e s  of calcium oxalg te  solu-  
b i l i t f  i n  salt  s o l u t i o n s  and i n  u r i n e  Q t i l i z i n g  ios- 
tope d i l u t i o n  techniques.  S tud ie s  of method f o r  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 .  

Urology 
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59F8: '10 s tudy  t h e  uptake of i r o n  by i ron -  
s to rage  p r o t e i n s  incubated w i t h  r ad ioac t ive  
i r o n  is 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  inco rpora t ion  of micrograms of 
i ron .  This  assay  method w i l l  be employed, for 
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 o n  by a p o f e r r i t i n ,  and 
which may be a phys io logica l  regula.;or of i r o n  
s t o r a g e .  The assay w i l l  a l s o  be used f o r  ki- 8 
n e t i c  s t u d i e s  of t h e  mechanism o f  t h e  r eac t ion .  

r e n a l  blood flow. A r t e r i a l - r e n a l  venous 'kr 
d i f f e r e n c e s  w i l l  be measured i n  in s t ances  
where t h e  electromagnet ic  flowmeter i n d i c a t e s  $ 
a r a t e  l e s  
One tsc of  85Kr d isso lved  i n  s a l i n e  w i l l  be ad- 
minis te red  in t ravenous ly  with t h e  PAH in fus ion  ;g s o l u t i o n  during a per iod of 10 minutes. During ,,- 
blood w i l l  be c o l l e c t e d  cont inuously through the-t 

(of  equal  l e n g t h  t o  insure accura t e  sampling),  f i  
i n t o  s i l i c o n i s e d  tubes .  
t h e  specimens w i l l  be determined by means of 

1. 
85Krypton: I n e r t  gas d i f f u s i o n  measureme of s 

$1 

indwell ing radiopaque polyethylene c a t h e t e r  f 
3 

a multi-channel gamma-ray specerometer. 3 %  
14 C ( h y d r o c o r t i ~ o n e - l + - ~ ~ C )  : The hydrocort isone 5 v 

g 

t h a n  400 ml/min/Kg body weight. 

t h i s  time, r e n a l  venous and femoral a r te r ia l  F a  

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

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  collect-:a 
ed and t h e  s p e c i f i c i t y  o f  a u r ina ry  metabol i te  w 3  

8'7' of hydrocort isone determined. From t h i s  i n f o r -  
mation, t h e  ra te  a t  which hydrocort isone i s  
s e c r e t e d  can be c a l c u l a t e d .  

T r i t i u m  (a ldos te rone  1,2 ,3H) The t r i t i u m - l a b e l -  $ p 
ed g ldos ts rone  w i l l  be i n j e c t e d  i n t o  dogs, t h e i r $  P 
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 u r ina ry  
metabol i te  of a ldos t e rone  determined. From t h i s  
Information,  t h e  ra te  a t  which a ldos te rone  i s  
s e c r e t e d  can be ca lcu la t ed .  This is t h e  same 
technique used by o t h e r s  i n  humans f o r  d e t e r -  
minat ions of a ldos te rone  s e c r e t f o n  r a t e .  
1311. 1 4 ~ ;  

a l  ,-fzs=ntinued s tudy  of  ad rena l  s e c r e t i o n  of 
a ldos te rone .  Plasma extracts are a c e t y l a t e d  with 
t r i t i u m - l a b e l e d  acetic anhydride,  p u r i f i e d  by 
two paper chromatographies, and then  oxidized 
before  f i n a l  chromatography. The p u r i f i e d  ste- 
roid 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 t h e  amount of a ldos te rone  i n  t h e  
o r i g i n a l  sample c a l c u l a t e d  from t h e  amount of 
14C i n d i c a t e d  l o s t  during p u r i f i c a t i o n .  The 
l4C l a b e l e d  s t e  

ES 

x 

131 I ( l a b e l e d  Diodras t ) :  (1) 
a l  f& continued s tudy  of  eff  
on i n  vivo t hy ro id  uptake of  f9 I ,  2 & 3 )  Renew- 

of b ra in  

i s as indicator 's  t o  c a l c u l a t e  
losses. ( 4 )  The TP 3 I Diodrast  will be used t o  
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continued : 
measure r e n a l  blood f low i n  dogs during stimu- 
l a t i o n  of t h e  medulla oblongata.  It will be 
in fused  in t ravenous ly  a t  a cons tan t  r a t e  and 
t h e  amount present  i n  s e q u e n t i a l l y  c o l l e c t e d  
u n i v e r s a l  blood samples determined by counting 
i n  a well-type s c i n t i l l a t i o n  counter .  

" C r *  
t u r a l  damage t o  t h e  red blood c e l l  and/or t h e  

t h e  animal i s  undergoing ex t ra -corporea l  c i r -  
r e t i c u l o - e n d o t h e l i a l  system of t h e  dog while 

c u l a t i o n  . 
d iopuhonary  bypass,  a c e r t a i n  amount of dam- ;;f 
age is  done t o  the  lungs which is r e f l exed  i n  23 t h e  s tudy  of s u r f a c e  t ens ions .  Chemical work b y 3 8  

K g  Dr. Jno. Clement's l a b o r a t o r y  r e v e a 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  9 -  

t h e  su r face  a c t i n g  subs tances  of t h e  lung .  In  
t h e  p a s t  t h r e e  years wg 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 ra ted var ious  methods of improving t h i s  con- 
d i t i o n .  I n  o r d e r  t o  f u r t h e r  e l u c i d a t e  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 w i t h  '5  pg o f  
carbon tagged c h o l e s t e r o l ,  check its d i s t r i b u -  5 6 
t i o n  through t h e  lungs fo l lowing  which we w i l l  $ $  use cardiopulmonary bypass and determine i f  

9 %  t h e r e  i s  s i g n i f i c a n t  i nc rease  found i n  t h e  

method we w i l l  be a b l e  t o  f u r t h e r  s tudy t h e  
methods of reducing t h i s  hazard i n  t h e  clinical 
p a t i e n t .  Dogs w i l l  be used i n  t h i s  experiment. 

1311 (as NaI). Post opera t ive  cancer  p a t i e n t s  
p r imar i ly  thos ho have carcinoma of t h e  lung 

e given f3y1 i n  o r d e r  t o  measure plas- G1I3'I l e v e l s  during therapy with histamine 
and s e r o t o n i n  blocking agen t s  i n  order t o  
eva lua te  e f f i c a c y  of  drug ac t ion .  Unwanted ra- 
d i a t i o n  t o  the t h y  

3 H (trit. adenine,  trit. s a c i l ) ;  3H (trit t h y  
m i  i n e ,  trit methionine) S (DL-methionine); 
1 3 f I  ( c a r r i e r  free NaI): I n  vivo and i n  v i t r o  
l a b e l i n g  mouse egga and serum proteins. 

l 3 l I  (albumin); T r i t i u m  (albumin 3 H ) :  I n  vivo 
and i n  v i t r o  l a b e l i n g  mouse eggs and serum pro- 
t e i n s .  

3H; 3%: 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 .  

To determine i f  t h e r e  i s  inhe ren t  s t r u c -  
if 
3. 
a, s 

1 4 C  (as c h o l e s t e r o l ) :  It is known t h a t  on car- si' 

si 
ii$ "B 
i ?  

E5 
lungs of c h o l e s t e r o l .  It is hoped t h a t  by t h i s  

fl- 
6 

d w i l l  be avoided by t h e  
admin i s t r a t ion  of f93 I p r i o r  t o  t e s t .  
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Greenberg, D . M . ,  Ph.D. 3H: 
study conversion of r ibonucleo t ides  t o  deoxyri- 
bonucleot ides  i n  vivo and i n  v i t r o .  

Nucleosides and Nucleotides t o  be used t o  
Biochemistry 

May also be used i n  experiments with l i p i d s  and 
amino acids. These are not  y e t  pro jec ted .  Do- 
sage would be a t  same l e v e l  as i n  t h e  above. 

% ,  Riboflavin:  I n v e s t i g a t i o n  of in te rmedia te  
metabolism of r i b o f l a v i n  i n  the monkey. 

Greenberg, L.D., Ph.D. 
4 Pathology 

Greenspan, F . ,  M.D.  
Medicine 

E 
3H: Prepara t ion  and i n v e s t i g a t i o n  of  t h e  i n t e r -  e 
mediate metabolism of t r i t i a t e d  pyridoxine i n  i s f f  

t h e  ra t  and monkey. q 
1311: Anter ior  p i t u i t a r y  hormones (growth hor- 9 5  g E  

mone, ACTH, TSH) w i l l  be labeled with 1311 and 
used f o r  s tudy  o f  i n  v i t r o  d i s t r i b u t i o n  of t h e  
labeled 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  a l s o  
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 .  

l3lI: We are a t tempt ing  t o  develop a quan t i t a -  
t i v e  immunochemical assay  for human growth 
hormone. Gamma g l o b u l i n ,  prepared from r a b b i t s  = F  
immunized with human bovine growth hormone, tj 
w i l l  be labeled wi th  PT1,. The labeled gamma S C  g lobu l in  which conta ins  growth hormone a n t i -  
bodies w i l l  react with p u r i f i e d  growth hormone c& i n  a p r e c i p i t i n  tes t ;  If a cons tan t  amount of  
growth hormone ant ibody is used, the d i s t r i -  
bu t ion  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 e s t  should be 
p ropor t iona l  t o  t h e  amount of growth hormone an- 
t i g e n  present .  

mgne, ACTH) will be labeled with I2 '9' by D r .  
Peng and then used f o r  an i n  v i t r o  assay i n -  
volving binding of t h e  labeled hormones t o  
t i s s u e  s l i c e s  obta ined  from hypophysectomized 
ra ts  

%r, 3H, ll1Ag: Anter ior  p i t u i t a r y  hormones 
(growth hormone, TSH) w i l l  be labizled and then  
used for an i n  v i t r o  assay involv ing  binding 
of the  labeled hormones t o  t i s s u e s  from hppophy- 
sectomized rats. D r .  Peng w i l l  t r i t i a t e  t h e  
p i t u i t a r y  hormones with Hj2. 

iG 

K 2  

I 13': Ante r io r  p i t u i t a r y  hormones owth hor- 
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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 .  
be drawn a t  24 and 48 hours and subjec ted  t o  
column and paper chromatography t o  sepa ra t e  

Y%;* q33 I w i l l  provide high- 
iod ina ted  compo 
done with 15Wc 
er blood count ing ra tes ,  with a longer  (60 
day) h a l f  l i f e ,  and a t  t h e  same time d e l i v e r  
less  r a d i a t i o n  t o  t h e  p a t i e n t s  because of no 

compounds i n  blood will provide valuable  

5 d e f e c t  i n  t h y r o i d  hormone b iosynthes is  i n  i s5  nontoxic g o i t e r  t h y r o i d i t i s ,  t hy ro tox icos i s  
and thy ro id  carcinoma. P a t i e n t s  a d 10-12 i n -  

4 g  c l u s i v e ,  w i l l  be l i m i t e d  t o  3 5 0 ~  f$5I  which 
corresponds approximately t o  h same r ad ia -  
t i o n  dose obtained from 25pc IJfI. Other pa- P a 

Blood will 

is  c u r r e n t l y  being 

3 
4 
z 

beta emission. Chromatography of iod ina ted  p' 

information in regard  t o  t h e  na tu re  of  t h e  k' 

E l  

% i  
D - ,  

t i e n t s  may r ece ive  up t o  1 mc. or weight i n  
which:-ever i s  less .  

$ e  
1311: 
mone, ACTH, TSH) w i l l  be labeled w i t h  1311 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  

5'5 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 will a l s o  g s  
be used t o  study i t s  i n  vivo d i s t r i b u t i o n  i n  - 3  

H'T 

e t c )  w i l l  be, labeled with lTf1, lOOmc wi l l  be 6: 
used for each l a b e l i n g .  The labeled hormones i. E 
w i l l  be s tud ied  for chemical and immunochemi- $ 2  
c a l ' p r o p e r t i e s  and f o r  i t s  a b i l i t y  t o  bind t o  ' F I F  

This is c u r r e n t l y  being done 
wi th  
less d e s t r u c t i v e  t o  t h e  hormone--no beta emiss- 
i o n ,  and has  a longe r  h a l f - l i f e .  

111Ag. Ante r io r  p i t u i t a r y  hormones (growth hor 
mone, TSH) w i l l  be labeled and t h e n  used f o r  
an i n  v i t r o  a s say  Involving binding of t h e  l a -  
beled hormones t o  t i s s u e s  from hypophysectomi- 
zed ra ts .  

Anter ior  p i t u i t a r y  hormones (growth hor- 8 %  

i g  

rats.  ik 
12%: P i t u i t a r y  hormones H ,  growth hormone, s 2. 

. 
I provides  a be t t e r  labe l  as it is  

-i 
*O3Hg: Anter ior  p i t u i t a r y  hormones (grov&h hor- 
mone, TSH) w i l l  be labeled and then  used f o r  an 
i n  v i t r o  assay  involving binding of the  l abe led  
humones t o  t i s s u e s  from hypophysectomized rats.  

b i l i r u b i n  w i l l  be infused i n t o  
and used t o  s tudy  c l ea rance ,  d i s -  
metabolism of t h i s  pigment. 

Grodsky, G.M., Ph.D. 3 H :  Tri t ia ted 
Metabolic Unit  small animals 

t r i b u t i o n  and 
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Grodsky, G.,Ph.D. 1311: The labeled growth hormone w i l l  be i n -  

corporated i n t o  an immunolog 
growth hormone. The i n s u l i n  I from Abbott 
Labs . i i  :used i n  an immunological assay f o r  
i n s u l i n  i n  b i o l o g i c a l  f l u i d s .  A l l  work is i n -  
v i t r o .  

w assay for 

l3lI:  5ur ren 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 -  1 k 
pslI Q H' 

h 
., '1 

rubin-  H i n  rats r e q u i r e  accu ra t e  estimati 
of residual blood i n  t he  t i s s u e s .  Albumin 
purchased from Abbott will be used f o r  t h i s  8s- e 
t ima t ion  while s imultaneously counting t h e  tri- 
t ium labeled b i l i r u b i n .  

14C: I n  v i t r o  s t u d i e s  involv ing  metabolism of  4 5. 
labeled intermedia'-,ries by t i s s u e  s l i c e s  and K H  
homogenates. Tracer use f o r  chromatographic l o -  ? $  

E '  c a l i e a t i o n .  

1 4 C :  Incubat ion o f  t i s s u e  s l i c e s  wi th  l4C ace- 
t a t e  o r  mevalonate with subsequent i s o l a t i o n  
and counting of c h t d e s t e r o l  a c t i v i t y .  

l3lI: 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  i n -  

s t u d i e d  by measuring the  inco rpora t 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  4 4  
W i l l  be  i s o l a t e d  and assayed using immunologi- 
c a l  and counting procedures prev ious ly  descr ibed  # 
i n  earlier 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 . 
131I.: An i n  v i t r o  assay of growkh hormone w i l l  
be developed, u t i l i z i n g  t h e  p r i n c i p l e  o f  pro- 
p o r t i o n a l  displaccrment of i od ina ted  growth hor- 
mone (G.H.) from a G.H.-antibody complex by un- 
labeled G.H. 

''C: Glycine 1 4 C  and Glutamic Acid 1 4 C  will be 
perfused t h r o u  h a n  isolated r a t  l i v e r  i n  v i t r o  
Bromsjilfalein fBSP) will be added t o  perfusate 
shor t ly  af ter  and t h e  b i l e  co l l ec t ed .  The BSP 
metabo l i t e  a f te r  i s o l a t i o n  and p 
will be i n v e s t i g n t e d  f o r  glycineuf4C and g l u t a -  
mic 1 4 ~  contents .  

cubat ing pancreas sUd.es from t h e  mouse w i  

i 
i f i c a t i o n  

38: Synthes is  of t r i t i a t e d  g lu t a th rone  (GSH) 
by t h e  Wiltsbach procedure. Use of the GSH 
i n  s t u d i e s  of BSP metabolism In i s o l a t e d  per- 
fused  ra t  l i v e r  (a BSP-GSH conjugate is  suspec- 
t e d )  . 
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14C: Yeast is grown i n  a medium containing t h e  
l abe led  compound. The nuc le i c  a c i d  from t h i s  
y e a s t  is examined t o  determine whether a s p e c i f i c  
nuc leo t ide  i s  formed from o r o t i c  ac id .  

Harper, H . A . ,  Ph.D. 59Fe: The effect  of por tacava l  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  

k 
disease. 

H 
59Fe: The e f f e c t  of por t acava l  shunt on absorp- 4 
t i o n  of i r o n  f r o m  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  f. 

P blood w i l l  be s t u d i e d  on f o u r  animals.  
si? 

198Au: This  i s o t o p e  wi l l  be i n j e c t e d  i n t o  a p e r i 3 1  
phe ra l  vein and m u l t i p l e  r a p i d  samples w i l l  be 4 5. 
t aken  f r o m  a per iphe ra l  a r t e r y  t o  measu e i t s  R H  
rate of disappearance from t h e  blood. h i s  rate  8 a" 
of disappearance will also be compared with t h e  d' 
rate of disappearance of r a d i o a c t i v i t y  f r o m  t h e  
hind l imbs as measured by s c i n t i l l a t i o n  counter.  t, 

To measure t h e  l i v e r ' s  e f f i c i e n c y  i n  re- $ 5  
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 l j  with T-1824 i n  a known r a t i o  i n t o  a mesenter ic  

5' 6 ve in  and t h e  r a t i o  of i s o t o p e  t o  T-1824 w i l l  
be measured f o r  t h e  first s i x t y  seconds a f te r  
i n j e c t i o n  i n  t he  blood of t h e  i n f e r i o r  vena cava !$ 

%s: above t h e  diaphragm. 
H'I' 

This s tudy  will be done i n  normal dogs t h s &  
have been f e d  carbon t e t r a c h l o r i d e .  It w i l l  als$g 
be done p re  and post o p e r a t i v e l y  i n  animals havi  
va r ious  ope ra t ions  f o r  p o r t a l  v e i n  decompression 

Experimental Surg . 
blood w i l l  be s t u d i e d  on p a t i e n t s  wi th  l i v e r  

1. 

- %  

u 



INVESTIGATOR & 
DE PARTPENT 

ISOTOPE & PROJECT 

Have1 R . J . ,  M.D. 
C V R t  

. >  

14C Pa lmi t i c  a c i d :  This pa lmi t i c  a c i d  will be con- 
ve r t ed  t o  t h e  sodium s a l t  by a d d i t i o n  o f  a n  aqueou 
s o l u t i o n  of sodium bicarbonate  and t h e  s o l u t i o n  
h e a t  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 q u a n t i t y  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 concent ra t ion  of l to 2 moles 
f a t t y  a c i d  p e r  mol of albumin. The r e s u l t i n g  
physiologic  f a t t y  acid-albumin complex will be 4 i n  ‘ected in t ravenous ly  i n  oung l ab i l e  d i a b e t i c  a. 

M o f f i t t  Hospi ta l  on t h r e e  occasions: during ade- 
qua te  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  af ter  withdrawal of  i n s u l i n ;  and during 8 
t h e  presence of moderate k e t o s i s  p r i o r  t o  r e i n -  
s t i t u t i o n  of i n s u l i n  therapy .  From appropr ia te  
ana lyses  of  se r ia l  blood samples, t h e  turnover  
ra te  and misc ib l e  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 t h e s e  per iods.  
The d a t a  obtained w i l l  be c o r r e l a t e d  w i t h  quan- 
t i t a t i v e  a n a l y s i s  of  plasma gluchse,  ke tone ,  and 
l i p o - p r o t e i n  concent ra t ions  during t h e  per iods 
of  study, The blood samples w i l l  be processed 
a t  t h e  Hooper Foundation and t h e  r a d i o a c t i v e  a g  
assays  w i l l  be performed a t  t h e  Rad ioac t iv i ty  33 
l i f e  of t h e  pa lmi t i c  acid i n  t h e  body, D r .  Kennet 1 2  Research Center. On t h e  b a s i s  of a 24. hour h a l f  

S c o t t  has  c a l c u l a t e d  t h a t  t o t a l  bbdy r a d i a t i o n  ’6 
f o r  the  e n t i r e  s tudy  would be 5-6 m r .  p e r  subject%! 

90Sr: The i s o t o p e  i s  contained i n  an i o n i z a t i o n  9 3 
d e t e c t o r  which forms a part of a gas- l iqu id  
chromatograph apparatus  t o  be purchased from 
Research S p e c i a l t i e s ,  Inc .  The source f o r  t h i s  
d e t e c t o r  has  been sh ie lded  i n  accordance w i t h  
AEC Yequirements. The 90Sr is a l loyed  w i t h  gold - 
and covered wi th  gold f o i l  and should represent 
no r a d i a t i o n  hazard s i n c e  it i s  a 8 e m i t t e r  and I:! 
i s  shielded by t h i s  equipment. 

dogs, and poss ib ly  o t h e r  animals. ( 2 )  Metabolic 
s t u d i e s  i n  t i s s u e  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 .  

3H:s Z s o t ~ p i ~ h l l y , . l a b e I e d ~ ~ c ~ m ~ u ~ n d ’  t o ’  bebfed t o  
animals in:orderratbtLabe2 chy lmickonsLDr  Z lpo-  
proteinec’wHiob will then  be i s o l a t e d  and i n j e c t e d  
i n t o  r e c i p i e n t  animals.  

l 4 C :  Prel iminary s t u d i e s  i n  s u b j e c t s  over  40 re- 
ce iv ing  ons t an t  intravenous in fus ions  of pa lmi t ic  
a c i d - l - l k  during exercise have shown t h a t  both i n -  
f l u x  and efflux of f ree  f a t t y  a c i d s  i n  t h e  blood 
plasma are a c c e l e r a t e d  during exe rc i se .  The t o t a l  
flux of free f a t t y  acids during exe rc i se  i s  t o t a l l y  

z 

su d j ec t s  h o s p i t a l i z e d  on t K e metabolism ward o f  

f j  
$) 
R g  

ES: 

14C; ’jlI, 38, 3*P: (1) Metabolic s t u d i e s  i n  

[ 
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ILcC 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 these s u b j e c t s  a s  measured by oxygen con- 
sumption. It i s  considered t h a t  f ree  f a t t y  a c i d  
f l u x  may l i m i t  t h e  magnitude of exe rc i se  during 
non-steady s t a t e  condi t ions .  It i s  f e l t  t o  be i m -  
po r t an t  t o  c a r r y  out  similar s t u d i e s  during s teady  
s t a t e  e x e r c i s e  and i n  h ighly  t r a i n e d  s u b j e c t s  g 
who can c a r r y  out high work; such s u b j e c t s  a r e  
n e c e s s a r i l y  young. These s t u d i e s  r e q u i r e  t h e  use 1. 
of 25 microcuries  of 14C because o f  t h e  high turn: 
over  ra te  of  f r e e  f a t t y  a c i d s .  - 

5 
R 

14C: The pa lmi t i c  a c i d  w i l l  be converted t o  t h e  

a q u a n t i t y  of s t e r i l e  human serum albumin so lu-  ,,- aS 
t i o n  t o  give a concent ra t ion  of 1 t o  2 moles 

v 

sodium sa l t  by a d d i t i o n  of  an aqueous s o l u t i o n  
of sodium bicarbonate  and t h e  s o l u t i o n  s te r i l i -  
zed by heat. 

f a t t y  a c i d  p e r  mol albumin. The r e s u l t i n g  com- 
p l ex  w i l l  be i n j e c t e d  in t ravenous ly  i n  s u b j e c t s  
h o s p i t a l i z e d  a t  M o f f i t t  or San Francisco General .f 
The conversion o f  t he  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 ,  w i l l  4 
be s t u d i e d  t o  de r ive  information regarding pool g.$ 
s i z e s  and tu rnove r  rates under varying c o n d i t i o n 3 2  
of d i e t  and i n  c e r t a i n  hyperlipidemic s t a t e s .  s ' ~  
Available  evidence i n d i c a t e s  t h a t  t h e  b io logic  3 . 5  
h a l f - l i f e  of pa lmi t i c  adminis tered i n  t h i s  mannezg 
t o  humans i s  about 24 hours.  For each s tudy ,  t h e  6s 
minimum quan t i ty  necessary t o  provide t h e  require$!: 

5 1  
The soap s o l u t i o n  w i l l  be added t o  4 5. 

f a  

- 

information w i l l  be used. &ci 

T i t a n i u m t r i t i d e  coated on 0 . 0 0 F t h i c k  s t a i n l e s s  
s t ee l  f o i l :  a s ea l ed  source - - to t a l  a c t i v i t y  not 
t o  exceed 250mc. 'a' 

i 
We use our own modif ica t ion  of S t e r l i n g  & 

Ten Gray's method f o r  measurement of blood volume 
(Scand J. Clin.  & Lab. Inves t .  14:355,f62) 
ml. of t h e  p a t i e n t ' s  blood is  tagged with %r 
us ing  s t e r i l e  preca. ,ut ions.  A c a r e f u l l y  measured 
volume of tagged c e l l  suspension i s  given i n t r a -  
venously and a por t ion  of suspension i s  reserved 
f o r  use as a s t anda rd ,  Blood is taken from t h e  
p a t i e n t  a t  suitable i n t e r v a l s  f o r  determinat ion 
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 t h e  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  tagged c e l l  suspension. P a t i e n t s  
are only t hose  selected f o r  s p e c i a l  s tudy  because 
of  advanced condi t ions  a s s q c i a t e d  with edema o r  
abnormal i t ies  of serum pro te in .  Plasma volumes 
are measured with T 1824. Volunteers w i l l  be l i m i t -  
ed t o  a f e w  i n d i v i d u a l s  with extreme abnormal i t ies  
of  bodv b u i l d .  
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Hopper, J . ,  J r . ,  M.D. %r: contd.  Tagged c e l l s  in t ravenous ly ,  1-5x 
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 o r  more i n  p a t i e n t s ,  no less  than  4 weeks i n  
volunteers .  

59Fe: Stud ies  contemplated i n  anima35 involve t h e  
measurement of bloo volume by t h e  . Fe r ed  c e l l  
t a g  method, and o f  h e  inco rpora t ion  i n t o  the k 
c i r c u l a t i n g  RBC. These techniques are being used f 

connection with a s say  of e ry th ropo ie t in .  The g 
%e red c e l l  volume method being used is  t h a t  p 
of Contopolous e t  descr ibed  i n  Endocrinology 5. 
55: 808, '54. The %'e uptake method i s  t h a t  of  
Jacobson e t  al, descr ibed  i n  t h e  Jr. of Lab. & Z P  

%r: Technique t o  be used is  t h a t  of S t e r l i n g  & g H  
Gray f o r  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 

t h r e e  times w i t h  0.s s a l i n e  s o l u t i o n , a n  appropri  
a l i q u o t  w i l l  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 s tock  I$' 
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  f o r  t h e  e s & g  
t ima t ion  o f  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 cir-5' 

t J  
-9 c u l a t  ing  blood volume. 

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 g  5. 
var ious  abnorma l i t i e s  i n  sexual development and sQ 
adrena l  d i s o r d e r s .  

t ia ted 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 i n e  
c o l l e c t e d  f o r  24 hours .  Testosterone will be en- 3 
aymat ica l ly  hydrolyzed from i t s  glucuronide.  The 
freed s t e r o i d  w i l l  t h e n  be repea ted ly  chmmato- 
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 abe led  c o r t i s o l  
i n j e c t e d  in t ravenous ly .  Urine i s  c o l l e c t e d  and t 
me tabo l i t e s  of c o r t i s o l  are sepa ra t ed  chromato- 
g raph ica l ly .  Sec re t ion  ra te  can then  be c a l c u l a t e i .  

DEPARTMENT 
Y 

Medicine & CVRI 

Clin .  Med. 46:671,'55. 23 
3 E. 

e is t o  be 
measured, is e q u i l i b r a t e d  with 3Y Cr a f t e r  washin 

I 

Horton, R . ,  M.D.  3H -. Testos te rone :  The s e c r e t i o n  r a t e  of t e s tos t eg+#  o c  
Medicine-Metabolic 

A t r a c e r  dose of  1 - w ~  of tri- 

Jergesen ,  F . ,  M.D. 
Orthop. Sur!:. 

a 
32P: 32P and 51Cr have been used t o  eva lua te  t h e  
adequacy of c i r c u l a t i o n  of the head of t he  femur 
( c f .  Tucker, F.R., J. Bone & JF. Surg. 32B: 100, 
'50). Results obtained i n  t h a t  manner have been 
quest ioned.  It is not  known whether t h e  uptake of 
r a d i o a c t i v i t y  r e s u l t s  from d i f f u s i o n  from t h e  ' 

t i s s u e  f l u i d s  o r  from t h e  vascu la r  c i r c u l a t i o n .  
Radiochromium-tagged blood c e l l s  suggest a method 
of f u r t h e r  study. 

I O 9 0 2 2  I 
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Jergesen,  F. ,  M.D. It i s  t h e  rpose o t h i s  s tudy  t o  compare t h e  - cont d . uptake of %r and s 2 P  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 t y .  The results 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  per  100 grams body 
weight of Long-Evans’ s t r a i n  rats t o  be i n j e c t e d  1 
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 8’ 
of 100, 300 and 400 gram weights ,  and females of 4 
100, 200 and 300 gram weights.  Two animals of f 
each category w i l l  be u t i l i z e d .  Half of  t h e  group# 
are 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  a n d z p  
t h e  o t h e r  h a l f  72 hours  a f t e r  i n j e c t i o n .  Sections%# 

su lphur  w i t h i n  t he  nucleous pulposus. 

45Ca; 1 4 C :  The e f f e c t  of  several manuevers (e f fe  

Jones,  M.D., M.D. 
Radiology 

lumbar sp ine  are t o  be prepared f o r  
of mid and lower t h o r a c i c  sp ine  and 

i n  o r d e r  t o  assess t h e  depos i t i on  of  

i n g  ca rd iac  c o n t r a c t i l i t y  
f l u x e s  w i l l  be determined us ing  
magrial. R a t ,  guinea p ig ,  and 
wi l l ’be  mounted i n  i s o l a t e d  

osed t o  physiologic  s a l i n e  
g5Ca nd t h e n  analyzed f o r  uptake of calcium. Suc rg  
r o s e  f4C w i l l  be u t i l i z e d  i n  a similar f a sh ion  9s 
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 B c  
t e d  t i s s u e .  s.f 

Katzung, B. ,  M.D.  
Pharmacology 

Lee, Melvin, M.D. 
Preven. Med. 

g. $ 
1311: To measure e f f i c i e n c y  of  f a t  absorp t ion  i n  l a  
rats sub jec t ed  t o  va r ious  @ p a r y  s i t u a t i o n s  by 
measuring t h e  exc re t ion  of t h e  f e c e s  a f te  
i n t r a g a s t r i c  admin i s t r a t ion  of113f, t r i o l e i n .  

and t o  s tudy  mobi l iza t ion  of”Vitamin A from the  
l i v e r .  

l4C: TO determine rate of s y n t h e s i s  of l i v e r  f a t  e 
af ter  var ious  experimental  t rea tments  of the  a n i  
mals . 

38: To s tudy  depos i t i on  of +itamin A i n  t h e  

1 4 ~  ( a c e t a t e  1-14~) : 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. 

To be used t o  measure f a t  absorp t ion  i n  ad 
l i b i t u m  and caloric-rest&ted rats. 

14f (Acetate  l-%) : The incorpora t ion  of a c e t a t e -  
1- 4C i n t o  l i v e r  l i p i d s ’ w i l l  be measured i n  normal 
and s t a r v e d  rats. 
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% o :  This  experiment is  designed t o  eva lua te  pa- 
t i e n t s  s u f f e r i n g  f r o m  anemia i n  o rde r  t o  diagnose 

r n i c i o u s  anemia and o t h e r  macrocytic anemias. 
&o l a b e l e d  B w i l l  be adminis tered o r a l l y .  The 
subsequent ted2will  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 w i l l  be 
measured f o r  b o .  
47Ca: A l l  p r epa ra t ions  of  serum are done i n  Kala- 
maaoo, Michigan by t h e  Upjohn Co. 
t h e  p r o j e c t  i a  t o  separate serum probins ul t ra-  
c e n t r i f u g a l l y  and’ determine r a t i o  of bound t o  

1 4 C  glucose;  1 4 C  c h o l e s t e r o l :  1 4 C  glucose will b e i g  
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  rat a d i -  - 8 

: 4 4 1 4  c h o l e s t e r o l  will be used i n  v i t r o  t a 

s’ 

free 4 7 ~ a .  c 
4 

O u r  p a r t  i n  

1.6 

~~ % g  8 t i s s u e  and c o l l e c t i o n  and measurement o f  

es 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- 
gena tes  of  ad rena l  t i s s u e .  

3H Thymidine: I n j e c t i o n  of  s i n g l e  dose of 1 . 5 ~ c /  4 
Gm. i n t r a p e r i t o n e a l l y  i n t o  rats and animals s a c r q  [ 
f iced  a f t e r  va r ious  i n t e r v a l s ,  i n t e s t i n e  remov- g,  
ed and t i s s u e s  prepared f o r  autoradiography. Ani-1 2 
mals t o  be used will be p a r a b i o t i c  pairs cons is -  ; i ’~ 

t i n g  of one c o n t r o l  animal and one having had an g a  
i n t e s t i n a l  r e s e c t i o n .  -3 

p e r i t o n e a l l y  i n  rats t o  be 
l a r  i n t e r v a l s  t o  measure t h e  tu rnove r  
i n t e s t i n a l  mucosa i n  normal rats and r a t s  
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 .  

t ides .  The r e a c t i o n  w i l l  be 
s o l u t i o n ,  in “ i n  v i t r o r  experiments. Work 
done i n  a hood. 

l4C : Radioact ive i so tope  inco rpora t ion  i n t o  chemi 
c a l  compound. Experiments are t o  be performed 
with enaymatic systems win vi t row.  

38; $ulphgt%95: S-35 sulfate w i l l  be used t o  
measure t h e  ra te  of b iosynthes is  of sulfated com- 
pounds i n  embryonic carti lage e x t r a c t s .  

T r i t i u m  gas w i l l  be handled i n  t h e  
Rad ioac t iv i ty  Research Center  under the supervis ion 
of Dr. C.  T. Peng. The purpose of t h i s  experiment 
is t o  t r l t i a t e  u r i d i n e  compounds i n  o r d e r  t o  measure 
t h e i r  i nco rpora t ion  i n  chondroi t in  sulfate present  
i n  embryonic c a r t i l a g e .  

!b 
3H: Admin i s t r a t ion  o f  t r i t i a t e d  thymLdine i n t r a -  i - 8  

3H: T r i t i u m  inco rpora t ion  i n t o  

i 
1 
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All t h e  experiments concerning t h e  incorpora t ion  
of r a d i o a c t i v e  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. 

’4C: Radioact ive inco rpora t ion  i n  i s o l a t e d  in 
v i t r o  - systems (biochemical)  which synthes ize  

z mucopolysaccharide in t e rmed ia t e s ,  

3H; l 4 C ;  35s: Above l i s t e d  i so topes  w i l l  be used 1. 
during t h e  per iod  of one y e a r  i n  experiments i n -  

El, 
E 

t h e s e  compounds on cel l - f ree  systems with rad io-  D 
a c t i v e  doses no l a r g e r  than  0.’1 mc, per mg. will 
be prepared i n  D r .  Pengfs l abo ra to ry .  The use and, 
handl ing of t h e s e  compounds w i l l  be i n  104 of  t h e 4 8  

i T B  o ld  medical school .  
= a  

%r: Ordinary and t r i p l e  parabionts  of male 
Sprague-Dawley rats.  It is  planned t o  i n j e c t  i n -  i E  
t ravenous ly  i n  one of t h e  parabionts  one s i n g l e  
time l a b e l e d  e ry th rocy te s  and t o  determine when E 
equi l ibr ium between both p a r t n e r s  is reached. 

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

13’I; This w i l l  be used t o  l a b e l  plasma proteins!% 
and an t ibod ie s .  The l a b e l e d  p r o t e i n s  will be used5 2 
pr imar i ly  f o r  i n  v i t r o  immunochemical studies i n  3 3  

P a t i e n t s  with t h e  fo l lowing  d i so rde r s  willtz 
be s tud ied :  1) a c u t e  and chronic  leukemias; 2) i.s acquired hemolytic anemias, 3 )  mul t ip l e  myelomas s f  

category 3 and most i n  category 1 w i l l  be over 40 f 
y e a r s  of age. The acu te  leukemias and some o f  
t h e  patjents i n  category 2 w i l l  be i n  t h e  25-40 
y r .  range because of t h e  age incidence of t h e s e  
d i s o r d e r s .  

1251: This w i l l  be used t o  l a b e l  plasma p r o t e i n s  
and an t ibod ie s .  The l a b e l e d  p r o t e i n s  will b e  use 
pr imar i ly  for i n  v i t r o  immunochemical s t u d i e s  in 
t h e  area of immunohematology. 
fo l lowing  disorders w i l l  be s tud ied :  1) acu te  and 
chronic  leukemias, 2 )  acqui red  hemolytic anemias 
and 3 )  mul t ip l e  myelomas and o t h e r  dysproteinernias. 
P r a c t i c a l l y  a l l  in ca tegory  3 and most i n  category 
1 w i l l  be over  40 y e a r s  of age. The acu te  leuke-  
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 yea r  range because of t h e  age in- 
cidence of t h e s e  d i s o r d e r s .  

volving the prepa ra t 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 

a -  

[ ?  
5 5  

t h e  area of immunohbmatology. 3 -  

and o t h e r  dysproteinernias. P r a c t i c a l l y  a l l  i n  0 ‘I 
f 

P a t i e n t s  wi th  t h e  [ 
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3H: 3H l abe led  r e d  c e l l  i soan t ibod ies  w i l l  be pre- 
pared by polymerizing t h e  corresponding l abe led  
methionine t o  t h e  ant ibody containing gamma 
g lobu l in .  The l a b e l e d  a n t i b o d i e s  will be r eac t ed  
wi th  r e d  cel ls  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 -  

if body t o  i n d i v i d u a l  r e d  cel ls .  

59Fe: This  w i l l  be used t o  s tudy  i r o n  incorpora-  1. 
t i o n  i n t o  r ed  c e l l  hemoglobin i n  p a t i e n t s  with 
hematological d i s o r d e r s .  

%r; l3lI: S e r i a l  blood volume determinat ions are! 
t o  be made on five dogs by s i m u l  aneous use  of 
%r-tagged red blood ce l l s .  13fI- tagged serum 
gamma g l o b u l i n s ,  and T 1824-tagged albutnin. The 

g15 major purpose is t o  check t h e  plasma volume space a as  d e t e w i n e d  by t h e  g l o b u l i n  volume as compared 
t o  t h e  albumin volume and t h a t  obtained from t h e  t h  
r ed  c e l l  volume and venous hematocri t .  

3H: Digi toxin ,  a r e p r e s e n t a t i v e  ca rd iac  glyco- 
s i d e ,  has  a long du ra t ion  of e f f e c t  b i o l o g i c a l l y  .!J 
but is 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 vera1  types  of s t u d i e s  inc lud-  ftg 
ing t h e  use of l abe led  d i g i t o x i n .  The u r i n a r y  5’ 6 
exc re t ion  products  have been shown by embryo duck I J 

h e a r t  a s say  t o  be ca rd ioac t ive .  Charac te r iza t ion  ‘ 
we propose t o  s tudy  by us ing  t r i t i a t e d  d i g i t o x i n .  j . ~  
We propose t o  work with dogs with r a b b i t  l i v e r  
homogenate i n  which prepara t ion  we have a l r eady  t R  
demonstrated t h e  presence o f  enzyme t h a t  causes th& 
disappearance of d i g i t o x i n .  

grown i n  medium 199 t o  which t h e  t r i t i a t e d  sub- 
stances am added. The uptake of t h e  radiochemi- 
c a l ~  would be determined by au toradio logy  (Pele- f 
VThe St r ipp ing- f i lm Technique of Autoradiography”.:R 
I n t e r n .  J. Applied Rad. & I so topes ;  1956-57; 1 -2 :  
172 (1) and determina t ions  of specific a c t i v i t y  
by t h e  method of Kahan ( P u r i f i c a t i o n  &Measure- 
ment of Microgram Amounts of Radioactive Nucleic 
Acids & P r o t e i n s  from Animal Cells i n  Tissue Cul- 
ture ; A n a l f i  . Biochem. Sept  . 9 60; l (2 ) : 107-126) . 
45Ca: Treatment of  hydroxyr.patite or powdered too th  
enamel with f l u o r i d e  solutions varying f r o m  300- 
30,000 ppaa of f l u o r i d e  and pH varying from 5-10 
has revea led  t h a t  calcium F2 microcrystals are 
depos i ted  on t h e  s u r f a c e  of t h e  a p a t i t e .  It i s  
pos tu l a t ed  t h a t  t h e  calcium F2 is formed not  by 
simple adso rp t ion  of the F‘ i o n s  i n t o  Ga++ i ons  of  
c r y s t a l  s u r f a c e  but by d i s s o l u t i o n  of the  Ca++ 

E 
R 

‘1 
3 1  

of  t h e s e  act ive me tabo l i t e s  i s  t h e  problem t h a t  
i!c gg. 

3H Thymidine: 3H Cytidine:  Tissue c u l t u r e s  w i l l  

F 

- I * -  

a 
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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- 
sm i s  t r u e ,  labeled 45Ca from t h e  bulk s o l u t i o n  
should f i n d  i t s  way i n t o  t h e  mic roc rys t a l s  of c a l -  
cium F2. Carrier free 45Ca i s  needed t o  avoid ex- 
ceeding t h e  s o l u b i l i t y  roduct o f  calcium F2 ( 3 . 6 7 ~  
10-7 a t  22OC and pH 7.0 by i n e r t  c a r r i e r  c a l  'um 

over  t h a t  of normal exchange r e a c t i o n s  of t h e  apa t  . -  
which would be present  i n  t h e  less expensive 

t e  w i l l  be a meaaure of  t h e  amount of  calcium F2 
formation produced by t h e  mechanism ou t l ined .  

P i 
4 - 
5 

35s: Labeled c y s t e i n e  t o  be adminis tered t o  normal! 8. 

and Vitamin A d e f i c i e n t  rats.  Taurine and SO4 t o  g.4 
be recovered from ur ine .  2 8  
3H Thymidine: P r o j e c t  involves  i n  vivo labeling 
of guinea p igs  and mice with t r i t i a t ed  thymidine e a 
and pass ive ly  t r a n s f e r r i n g  t h e  labeled lymph& c e a '  
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 af 
appropr i a t e  i n t e r v a l s  and labeled c e l l s  i den t i f i ed ,  - 
by autoradiography and/or q u a n t i t a t i o n  of t o t a l  tds.  
t ium 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 % %  
counter  a'x 
3H: t r i t i a t e d  thymidine,  c y t i d i n e ,  adenine: I n  vi$! 
l a b e l i n g  of  embryonic and p l a c e n t a l  t i s s u e s  (rats+: 

1 4 C ;  32P; 3%; 3H: I n  vivo l a b e l i n g  of compounds 8 ;  
of i n t e r e s t  for t h e  s t u d y  of p r o t e i n  syn thes i s ;  g.4 
i n  v i t r o  s tudy  of t h e  p u r i f i e d  enzyme systems i n -  14 
volved with i s o t o p i c  t r a c e r s  

r D  

3H: T r i t i u m  l a b e l e d  e s t r o n e ,  e s t r a d i o l ,  and e s t r i  
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 per fusa te  
f o r  t h e  purpose o f  monitoring r ecove r i e s  of t h e s e  

E s t r i o l  w i l l  be t r i t i a t e d  by D r .  C.T. Peng of t h e  
Rad ioac t iv i ty  Research Center. It is  f o r  t h i s  pur 
pose t h a t  t h e  20 c u r i e s  o f  tritium gas will be 
purchased. This w i l l  be handled only by D r .  Peng 
i n  t h e  area of  t h e  R R C .  

s t e r o i d s  f r o m  t h e s e  prepara t ions .  
t r o n e  and e s t r a d i o l  will be obtained 

w 

Papac, Rose, M.D. 
Cancer Research 

3H: To determine DNA s y n t h e t i c  times, turnover  
and resting phases of  m i t o t i c  cyc le  in H e h  s t r a i n  
c e l l s ,  and t o  determine a l t e r a t i o n s  of t h e s e  times i n  
HeLa c e l l s  exposed t o  n i t rogen  mustard (varying con- 
c e n t r a t i o n s  of  n i t rogen  mustard i n  times t o  exposure).  

1 4 C :  Myristic-l-C1b acid is  t o  be given o r a l l y  t o  nor- 
Rad ioac t iv i ty  Res.Ctr. m a l  and tumor-bearing mice t o  s tudy  t h e  ex ten t  and 

t h e  rate of i t s  conversion t o  o t h e r  f a t t y  a c i d s  i n  
t i s s u e  l i p i d s  i n  t h e s e  animals. 

Peng, C.T. ,  Ph.D. 
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1 4 C :  I n  our s tudy  of the  l i p i d  metabolism and t h e  
metabol ic  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 rats and mice, l abe led  
compounds w i l l  be used. These inc lude  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, e t c . .  
and some amino a c i d s  These ompounds w i l l  be e i t h e r  

C $  
a t  a given p o s i t i o n  i n  t h e  molecule. A t  p r e s e n t ,  1 t h e s e  labeled compounds are not  commercially a v a i l g  
able. SL g 
35Si1: According t o  Robert & Warwick (Nature 183, E 1 5 0 9 - ? 5 9 )  t h e  i n  vivo mechanism of a c t i o n  of Myle-oR 
r an  (Busuli'an) is due t o  t h e  formation with cystei&$! 
of a S - @  alanyl tetrahydrothiophenium s a l t .  Howevetg 
t h e  i d e n t i t y  of' t h e  compound w a s  not  f i r m l y  es tab lg*  
shed except by analogy Eo i n  v i t r o  r e a c t i o n s .  We Q 3 
wish t o  follow up on t h i s  po in t  by adminis te r ing  tts 
and tumor bearing animals dosed with 3 S l abe led  
cys t e ine  or c y s t i n e .  The u r ina ry  me tabo l i t e s  from - 
a l k y l a t i n g  agent labeled with tritium 

these a n i  
i n g  both S and t r i t i u m  as labels  i n  t h e  molecul 

agents .  
5'6 

3H"(gas); 1 4 C  (BaC140 ) Prel iminary s tudy showed &de 
s i g n i f i c a n t  d i f f e r e n c &  i n  f a t t y  a c i d  cornpositon of; 
t issue l i p i d s  in normal and tumor bear ing  ra t s  a n d i g  
mice, e s p e c i a l l y  upon force- feeding .  Therefore it ad. 
of i n t e r e s t  t o  use labeled f a t t y  a c i d  es ters  t o  st"@ 
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 a c i d  e 
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 l f  
o l e a t e ,  e t c .  i n  t h e s e  animals. 

32P: J2P as phosphate w i l l  be admihistered 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 
mice. A t  varying t i m e  i n t e r v a l s  fo l lowing  i n j e c t i o  
these animals  w i l l  be s a c r i f i c e d  and t h e  phospho- 
l i p i d e s  f r o m  t h e i r  organs w i l l  be e x t r a c t e d ,  radioE 
assayed and f r a c t i o n a t e d  by t h e  technique of t h i n  

mation. 

3H ( T  
l e r a n  *f t e t r a  methylene bismethane sulforate) w i t h  
tritium i n  t h e  a lkane  moiety of t h e  molecule, Approxi- 
mately 8 t o  10 g. of the t r i t i a t e d  material with 
high s p e c i f i c  activity w i l l  be prepared. The triti- 
ated MyEeran will be sent t o  Helen Vodopick, MD, of 
t h e  State Univ. of Iowa 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  under t h e  guidance of D r .  T i t u s  C .  
Evans. The p r o j e c t  i s  undertaken as a j o i n t  e f f o r t  
of research .  

contd:  

doubly l abe led  with I 4 C  and 5 H or labeled with 

Is w i l l  be scanned f o r  compounds 79 
Experiments w i l l  be repea ted  using o t h e r  

t I- 
l a y e r  chromatography t o  determine t h e i r  r a t e  of f 

as) :  T r i t i u m  w i l l  be used t o  synthes ize  Mye 
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P e t r a k i s ,  N.L., M.D. 3H: I n  v i t r o  s t u d i e s  only.  
CRI 

1311: To eva lua te  t h e  e f f e c t i v e  blood f low i n  t h e  
bone marrow of p a t i e n t s  with leukemia and neoplas- 
t i c  diseases and s e r i o u s  h matological  d i so rde r s .  
A t r a c e  amount 1- jpc  of 13fI w i l l  be i n p i c t e d  i n -  
t o  t h e  marrow c a v i t y  and i t s  r a t e  of c learance  s 
will be detmnined under a v a r i e t y  of pharmacolo- f 
g i c  condi t ions .  Previous s t u d i e s  of' t h i s  na ture  

P have been r epor t ed  by t h e  p r i n c i  le app l i can t .  
P e t r a k i s ,  Masouredis & Miller: !i! he Local Blood g Flow i n  Human Bone Marrow i n  Leukemia & Neoplas- 8 t i c  D'seases As Determined By t h e  Clearance Rate r ; g  

are research  t o o l s  used i n  s tudying  cancer  patient& 
TMre i s  no planned t enn ina t ion  poin t  for t h i s  st$g 
51Cr: P a t i e n t s  with hematologic d i s o r d e r s  i n v o l v i 9  = a  
e ry th rocy te s ,  l eucocy tes ,  and p l a t e l e t s ,  such as - 
t hose  a s s o c i a t e d  wi th  hemolytic anemias, purpurasa 
hypersplenism, lymphomata, leukemias, and carc ino  
mas, i n f e c t i o n s ,  e t c . ,  will be s t u d i e d  as t o  ery- 
t h r o c y t i c  volume, red blood c e l l  s u r v i v a l ,  and s i  
of depos i t i on  and d e s t r u c t i o n  of tagged ery throc  
leucocytes  and platelets .  These are research  t o o  

$ 3  :te t e rmina t ion  poin t  f o r  t h i s  study. 

59Fe: To s tudy  the  i r o n  metabolism of e ry throcyte#$  
i n  p a t i e n t s  with s e r i o u s  hematological condi t ions  
and diseases, and i n  p a t i e n t s  with leukemia, 1 
mata, and o t h e r  t ypes  of malignant neoplasms. 
bound t o  plasma beta-glgbul in  i n  v i t r o  w i l l  be i 
jected 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  i n  vivo 
tabol i sm of i r o n  with r e s p e c t  t o  ra te  and s i t e s  o 
e ry th rocy te  and hemoglobin formation and des t r  
These are r e sea rch  t o o l s  used i n  s tudying cancer 
t i e n t s .  There i s  no planned t e r n i n a t i o n  poin t  for 
t h i s  study. P a t i e n t s  are t h o s e  hav3g cancer  o r  
mia if under age of 40. 

I3l* 12*1: l 3 l I  Poly i iny lpyr ro l iddon i s  t o  be u d 

t o  be used i n  performing s t anda rd i r ed ,  g e n e r a l l y  
recognised diagno8tlc c l i n i c a l  methods. The l i s t  
procedures 6; dosage8 as submitted O c t .  1962. 

lkC: In orde r  t o  s tudy  the effect of var ious  patholo- 
g ic  states on glucose metabolism of red blood c e l l s .  
Whole blood from p a t i e n t s  with var ious  c l i n  
will incubated in v i t r o  with glucose-1 C f X  and 
t h e  C 
cubat ion w i t h  blood on ly ,  w i l l  not  subsequently be 
adminis tered t o  animal o r  man, n o t , f o r  human use.  

of 13  1 I. J. Cl in .  I n v e s t i g .  32:952,1953. These 

a -  

I 

used i n  s tudying cancer  p a t i e n t s .  There i s  no p l  ( 

t Pollycove,  M. ,  M.D. 9 
Radioisotope Unit', f o r  r o u t i n e  d i a g n o s t i c  b r a i n  scans.  f251  compoun 
SFGH 

a1 stateE 

02 produced will be measured. For i n  v i t r o  i n -  

-. 
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1 4 C :  I n  o r d e r  t o  s tudy  t h e  e f f e c t  of var ious pa tho -  
. l o g i c  s ta tes  on glucose metabolism of t h e  red b lood  

c e l l .  Whole blood from p a t i e n t s  with var ious c l i -  
n i c a i  states w i l  
-1 C 4 and t h e  C i k 2  produced will be measured. F o r  
i n  v i t r o  incubat ion  wi th  blood only;  will not  sub- 
sequent ly  be adminis tered t o  animal o r  man, n o t  f o r  

k human use.  

be incubated i n  v i t r o  with glucose 

Any & a l l  i s o t o p e s :  For use i n  performing s t anda r  
zed, g e n e r a l l y  recognized diagnosfAc and therapeu - 

9 c l i n i c a l  methods. f .  

l99Au: For  d i agnos t i c  use i n  hepa t i c  s c i n t i g r a m .  B G q 
lg8Au: For d i agnos t i c  use i n  h e p a t i c  s c i n t i g r a m .  4 8 

%it 
1311; %r: This i s  a reques t  f o r  renewal o f  apprcgr91 
given las t  y e a r  f o r  use of t h e s e  i%otopes i n  t h e  i a  

Cardiopulmonary Unit ,  SFGH. Because t h e  Unit bega 
as a new l a b o r a t o r y  about t w o  yea r s  ago, t h e  v o r k l l s  
l a t e  i n  g e t t i n g  started and only a very few e x p e r i  
ments were c a r r i e d  ou t .  Therefore ,  it i s  reques te  
t h a t  t h e  same approval  given las t  year  f o r  use of 
t h e s e  i s o t o p e s  on p a t i e n t s  f o r  determinat ion of  r 
c e l l  and plasma volumes, both t o t a l  blood volumes 
and r e g i o n a l  sp lanchnic  blood volumes. I n  c e r t a i n  S F  
circumstances,  t h e y  w i l l  a l s o  be uged f o r  t h e  rnea*$e. 
ment of ca rd iac  output  and c e n t r a l  blood volume f 
t h e  measurement of cardiac output  and c e n t r a l  b l o 8 f  
volume measurements fo l lowing  i n j e c t i o n  through a 3 2. 
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  tube 
v i a  an indwell ing ar ter ia l  needle .  

3H: Radiolabel ing of ova from donor mice. Transpl 
t a t i o n  of  ova i n t o  u t e r i  of normal and x - i r r a d i a t  

'4C (mevalonic a c i d )  l4C ( a c e t i c  a c i d )  : I so topes  w i l  

mice, s tudy  of  development of ova. 

be used i n  experiments with b a c t e r i a l  e x t r a c t s .  

I n  v i t r o  t i s s u e  ihhcubates w i l l  be enr iched wi th  t h  

l4C Progdsterone-4; 14C T e s t o s t e r  ne-4; Delta 5 ;  
Pregnenolone 7a 3 H  17-a-hydroxy; ?4C Progesterone 

r a d i o a c t i v e  material and d e r i v a t i v e s  prepared by 
suitable chromatography. Only i n  v i t r o  s t u d i e s  wil 
be conducted with t h i s  material usi'ng excised t e s t e s  
and ad rena l s .  

lbC dehydroepiandrosterone; 3 H  andros-4-ene-3,17- 
dlone: To be used i n  v i t r o  work, incubat ion  of  
r a b b i t ' s  testes, whole homogenate. 

1 4 ~  progesterone,  3~ pregnenolone : ~ r o g e s t e r o n e - 4 - ' 4 ~  
and pregnenolone 38- 7a w i l l  be usgd as s u b s t r a t e s  
f o r  incubat ion  of r a b b i t  tes tes  i n  v i t r o .  
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Rubins te in ,  M. ,M.D.  203Hg. Neohydrin: 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  patholopic  l e s i o n  i n  experimental  a l l e r g i (  
enceghalomyel i t is  with r ad ioac t ive  m a t e r i a l  and t o  
o b t a i n  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 is  a n t i c i -  
pated t h a t  a means of diagnosing demyelinating le- 
s i o n s  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 a b l i s h e d .  S tud ie s  on blood b r a i n  barrier iqhlleg- 
g i c  encephalmyel i t is  will also be c a r r i e d  out .  

'j1I (RISA) This  i n v e s t i g a t i o n  is designed t o  labe$. 
the pa tho log ica l  l e s i o n  i n  experimental  a l l e r g i c  s 
encephalomyel i t is  with r a d i o a c t i v e  m a t e r i a l  and to' 
ob ta in  radioautographs of  t h e s e  l e s i o n s  as t o  d e l i b  
a te  some of t h e i r  c h a r a c t e r i s t i c s .  It is a n t i c i p a e  
t h a t  a means of diagnosing demyelinating l e s i o n s  
t h e  CNS by r a d i o i s o t o p i c  techniques can be e s t a b l q f  
ed. S tud ie s  on blood b r a i n  barrier i n  a l l e r g i c  enter- 
cephalymyel i t i s  will also be c a r r i e d  ou t .  

Neurology 

'I! 

e a  

Scott, K . G .  ,Ph.D. 
Radioac t iv i ty  Re- 
search  Center  

82Br ;  22Na; 3 6 C l ;  86Rb: Cancer research:  T 
Host r e l a t i o n s h i p  s t u d i e s  (continuous p r o j e c t  s i 3 i  
,482 t o  s tudy  t h e  fa te  of i od ina ted  compounds i n  a~ 
normal and tumor-bearing animals.  ta P' 

75Se: The fa te  of  75Se as HZSeO 

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  ra ts .  

r i v a t i v e s  on the in t ra -and  e x t r a - c e l l u l a r  f l u i d  spiaq.e 
of ra t s .  

3H Water: S tandard iza t ion  of instruments  a t  Radio-#. p 

as uell  as  S e l e n i w  

: a  29 
s u b s t i t u t e d  i n  t h e  molecule i n  2 he ' su lphur  c0ntai-F 

3 6 C l :  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  a c i d  9% r C  

d: 
CI 

a c t i v i t y  Research Center.  f S  
32P; 137Cs: To c a l i b r a t e  indruments. 

R'L' 
P. 

86Rb: Ca e r  Research: A s tudy  of t h e  b i o l o g i c a l  
t a k e  of 8gRb i n  r ed  c e l l s  from normal and tumor- 
bear ing  r a t s  

38: 
as t a r g e t  f o r  neutron gene ra to r ,  3-5 c u r i e s  per  
target. 
one t o  twenty targets p e r  year estimated use. 
t opes  produced will be cleared i n  s e p a r a t e  app l i ca -  
t i o n s  

4 Sealed 801x8 of t r i t i u m  as hydride t o  be use 

Is 
Half-life of target approximately 12  hou 

Any & a l l  i so topes :  For use i n  c l a s s  in which p r in -  
ciples and p r a c t i c e s  of r a d i a t i o n  p r o t e c t i o n ,  rad io-  
a c t i v i t y  measurement s t anda rd iza t ion  and monitoring 
techniques and ins t ruments ,  mathematics and calcula- 
t i o n s  bas i c  t o  the  use and measurement of r a d i o a c t i -  
v i t y  are taught  and i n  which t r a c e r  s t u d i e s  are taught  

f 
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Sheline, G .  E . ,  M.D. Any & a l l  i so topes :  
d i zed ,  gene ra l ly  recognized d iagnos t ic  and therapeu- 
t i c  c l i n i c a l  methods as  d i r e c t e d  by t h e  Sec t ion  of 
Radiat ion Therapy. 

*4Na: To be used t o  s tudy  exchange rates of sodium 
from c i r c u l a t i n g  blood t o  cerebrospina l  f l u i d .  

s i o n  rate8 of  e l e c t r o l y t e s  a c r o s s  t h e  cerebrovasc 
l a r  barrier i n  cases  of malignant tumors involvingg 

'3%: To be uasd t o  s tudy  exchange ra tes  of iodine! 

i s  part of an i n v e s t i g a t i o n  t o  establish d i f f u s i o n  
from c i r c u l a t i n g  blood t o  cerebrospina l  f l u i d .  

ra tes  of e l e c t r o l y t e s  ac ross  t h e  cerebrovascular  4 5. 
barr ier  i n  cases of malignant tumors involving the!! 
b r a i n  or meninges. 

l4C: To be used to measure d i f f u s i o n  ra tes  of labe d 

T h i s  is  part  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 f j l s  
s i o n  rates of e l e c t r o l y t e s  a c r o s s  t he  cerebrovas- 
c u l a r  barrier i n  cases  of malignant tumors i n v o l v i i a  
the  b r a i n  o r  meninges. 

5 E  

For  use i n  performing s tandar -  
Radiology 

Th i s  i s  p a r t  of  an  i n v e s t i g a t i o n  t o  es tab l i sh  

t h e  b r a i n  o r  meninges. a, 

metabo l i t e s  from blood t o  cerebrospina l  f l u i d .  tr 
!i? 
: 3  1321: The T e l l u r  132 is  be used as  a parent 29 

source f o r  t h e  ' f y I . ' ' T h e  €j2Te is a f i s s i o n  pro-ge 
duct t o  which c a r r i e r  sodium Tel lur i te  Ls added ]5.? 
a adsorbed on alumina. The useful decay 

ammonia as found i n  the  system. Assay of t h e  
t i v i t y  of  ljfl1 bef"5 e use w i l l  be conducted by Dr. 
Gail Adams. The I has a very s h o r t  h a l f - l i f e  
and could be used f o r  s h o r t  (less t h a n  6 h r . )  
of t h y r o i d  func t ion .  The r a d i a t i o n  exposure/micro 
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 n  i k  1%) of t h e  exposure from similar amounts f 
of 13 I and would t h e r e f o r e  be most u s e f u l  i n  evaljz- 
a t i n g  t h y r o i d  func t ion  i n  c h i l d r e n  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 necessary.  

(?g21) is  obtained by e x t r a c t i o n  with 0.01 

t 
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203Hg : Radioact ive *03Hg Neohydrin has  been shown 
t o  be t h e  bes t  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  e x t e r n a l  
preopera t 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 mercuhydri 
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 r a i n  scanning techniques.  

enough t o  allow e x t e r n a l  s c in t i s cann ing  t e c h n i q u e 3  
s' 
!?b 

51Cr: An occas iona l  p a t i e n t  i s  encountered wi th  r& 
peated hemolytic episodes i n  whom no cause,  such 
sphereocytos is  o r  t h e  o t h e r  usua l  hemolytic e t i o l  
g ies .  can be determined. These p a t i e n t s  Is0 exhi@ 

red cel ls  as well as  t h o s e  of compatible donor r e 8 1  
c e l l s .  To h e l p  determine whether t h e  hemolytic e 
sodes are a man i fe s t a t ion  o f  abnormal i t ies  i n  t h e  
red blood c e l l s  or i n  one of t h e  o t h e r  blood r v 
c u l a r  components, reques t  i s  made t o  i n j e c t  5?Cr 
tagged red c e l l s  f r o m  such p a t i e n t s  i n t o  normal a 
compatible r e c i p i e n t s  t o  determine s u r v i v a l  time 
t h e  red c e l l s  i n  a normal enviroment. I n  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 pare 
o r  k5Lbling of  . t h e  p a t i e n t .  

ed t o  pigmen d g a l l  s t o n e s .  Telopaque has  been 
tagged with I911 and t h e  present  experirment i s  a 
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  
comes free of t h e  tagged substance w i t h i n  48 
and t h a t  one i s  then  able t o  d e t e c t  t h e  
material on t h e  sur face  o f  s tones  with a counter  
opera t ion .  This i s  p 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  
value t o  avoid overlooked s tones .  Attempts will b 

g a l l  bladder as w e l l  as common duct  b i l e  i n  a d d i t i  
t o  t h e  s tones .  

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  

ordered and w i l l  be a v a i l a b l e  t o  us  through the  g y u p  
a t  t h e  Univers i ty  of Kentucky. 

d i a l  s a c  of  dogs, withdrawing and counting b 
samples t o  determine speed of absorp t ion  of 
t i n e  from p e r i c a r d i a l  sac .  Acute experiments--dogs 
s a c r i f i c e d  after experiments. 

3H: Pure Vitamin D w i l l b e  labeled with 3H using t h e  
f a c i l i t i e s  of t h e  Rad ioac t iv i ty  Research Center which 
has  been c l e a r e d  for t h i s  s tudy:  Is is proposed t o  
s tudy  metabolim of  pure Vitamin D labeled with tri- 
t i u m  i n  p a t i e n t s  having D-res i s tan t  r i c k e t s  and pseu- 
do-hypoparathyroidism. Two a c t i o n s  of D are t o  be 
measured: (1) i t s  absorp t ion  from t h e  i n t e s t i n a l  t r a c t  

Smaller q u a n t i t i e s  g iven  without  p r i o r  mer - 
hydr in  loading  w i l l  remain i n  t h e  kidneys long 

i n  p a t i e n t s  suspected of  r e n a l  abnormal i t ies .  

Y 

very s h o r t  s u r v i v a l  times of t h e i r  own 5 f C r  tagge 

6-5 

1311: It has  been shown t h a t  Telopaque becomes 

Telopaque 1311 w i l l  no t  need t o  be# 

1 6 C :  P u t t i n g  59sg of l 4 . C  labeled Nicotine i n  p e r i  

I - .  . a .  1 ,  e -I ' < -  .?. 
. I .  

, >  . 
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P e d i a t r i c s  contd. and ( 2 )  i t s  a c t i o n  on t h e  reabsorp t ion  of phosphorus 

by t h e  kidney tubu le .  These measurements a r  t o  be 

counting it and i t s  exc re t ion  i n  the  u r i n e  and f e c e s  
Concurrently,  the  behavior of calcium and phosphorus 
w i l l  be measured chemically.  This information widF 
be of va lue  i n  eva lua t ing  t h e  c l i n i c a l  s t a t u s  o f  e 
p a t i e n t  and i n  determining h i s  f u t u r e  therapy.  A 8 - 
sage of  3 microcuries  p e r  Kg of body w e i g h t  will lap 
employed which will result i n  a minimal whole b o d s  
r a d i a t i o n  exposure of 1.22 mr/day p r i o r  t o  t he  el+; 
i n a t i o n  of t h e  Vitamin D o r  i t s  metabol i tes .  E F  2" 
%r; 13'1: To be used i n  the measurement of t h e  & 
monary capillary hematocri t  of the Chloralose anegp+ 
t h e t i z e d  c a t  a t  rest and during exe rc i se  induced &yg 
e l e c t r i c a l  s t i m u l a t i o n  of t he  s c i a t i c  nerves.  

made a f t e r  t h e  o r a l  i n g e s t i o n  o Vitamin D- 3 H by ob- 
se rv ing  t h e  disappearance of D- 5 H from t h e  blood by 

Staub,  Norman, M.D. 
C R I  

jt; 

Strauss,W.G., M.D. 
Medicine 

Tarver ,  H . ,  Ph.D. 
Biochemistry 

l33Xe: This is an established t o o l  f o r  the  study 
r eg iona l  v e n t i l a t i o n  and per fus ion  i n  t he  lung. I 
use has been mostly i n  man, but  we plan t o  use it 

pulmonary edema. It w i l l  be given v i a  a closed c i  
c u i t  airway system f o r  v e n t i l a t i o n  s t u d i e s .  Almos 
a l l  of it i s  expi red  s i n c e  it is not  very so lub le  5'6 
Some will be given i n  s o l u t i o n  in t ravenous ly  t o  tj measure reg iona l  blood flow i n  t h e  lung. It i s  al+s 
most a l l  expired via t h e  airways. The half  l i f e  icgg 
5.27 days. We plan t o  g ive  about 0.5mc per t e s t  a# 

ra te  meter s e t  up i n  S-372. We have already used 
device i n  p r a c t i c e  tes ts  and are fainiliar wi th  it 

1311: 1311 tagged r a t t l e s n a k e  venom i n  o r d e r  t o  

i n  mice and r a b b i t s .  E lec t rophore t i c  s t u d i e s  w i l l  
a l s o  be made wi th  t h e  tagged venom. 

The change i n  t o x i c i t y  is  t o  be evaluated i n  mice 
hen,  t h e  disappearance time from a n  i n j e c t e d  spo 

1311 c o r t a l o t o x i n :  Snake venom is  t o  be labe l led  

i n  a r a b b i t  i s  t o  be measured. 

3%: Yeast w i l l  be grown on media conta in ing  t h e  
r a d i o a c t i v e  sulfate;  t h e  y e a s t  w i l l  be used e i ther  
d i r e c t l y  t o  label  the p r o t e i n s  of experimental  a n i -  
mals f o r  tu rnover  s t u d i e s  o r  else the  yeast will 
be hydrolysed, i n d i v i d u a l  amino a c i d s  i so la ted ,  and 
used as guch t o  label pro te ins .  Methionine w i l l  be 
used t o  label  plwma p r o t e i n s  i n  v i t r o  us ing  s u i t -  
able chemical methods. 

i n  dogs before  and during t h e  development of acut  

t o  record  over  t h e  lungs using t h e  dua l  recording 

fo l low i t 8  ra te  of absorp t ion  and t i s s u e  l o c a l i e a  

i O S q j . 2 3 3  
i 
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1311: Plasma p r o t e i  s (gene ra l ly  albumin) will be 
iod ina ted  with t h e  f311 conta in ing  a d d i t i o n a l  c a r r i  
The iod ina ted  p r o t e i n s  will be used t o  s tudy  t h e  
breakdown of  p ro te ins  i n  t h e  i n t a c t  animal i n  order  
t o  try and determine t h e  s i t e  OY? s i z e s  of  breakdown 
A c t i v i t i e s  of t h e  order of 7 mc will be used only i 
t h e  experintents w i th  dogs, much less w i l l  be used ii 

it t h e  experiments w i th  r a b b i t s  and ra ts .  

1 4 C :  The l4C will be converted i n t o  organi  form & 
growing R. rubrum on media conta in ing  t h e  €4C i n  & c  
form of bicarbonate  (1Omc. o r  l e se ) .  The organism& 
w i l l  be sepa ra t ed ,  and e i t h e r  i nd iv idua l  amino acfd: 
w i l l  be i s o l a t e d  and used t o  l a b e l  t h e  
animals o r  t h e  whole bacteria will be 
Measurements w i l l  be made on r a t e s  of i n c o r p o r a t i  
and release of t h e  amino a c i d s  from p ro te ins .  

1 4 C :  These amino a c i d s  ( l e u c i n e ,  v a l i n e  

o r  t h e  release of amino acids o r  t h e i r  ke to  a c i d  
analogs from t h e  pr-ins of plasma t i s s u e s .  

1 4 C :  A c e t a t e - l - l k ,  and -2-% will be used in li 
s l i c e s  from r a t s  t o  measure t he  incorpora t ion  i n t  
l i p i d  when t h e  s l i c e s  are incubated under d i f f e r e  
condi t ions .  

1311:The i so tope  will be i n j e c t e d  i n t o  r a t s ,  norm@, 
hyperthyroid and hypothryoid,  and t h e  d i s t r i b u t i o 6  2 
of  t h e  i so tope  will be i n v e s t i g a t e d  a f t e r  an h o u r #  3 

a c i d s  and then  p ro te ins .  The p r o t e i n s  s o  l abe led  
be used i n  metabolic s t u d i e s  i n  ra ts  and r a b b i t s .  

75Se: The i so tope  i s  t o  be incorpora ted  i n t o  t h e  
p r o t e i n s  of y e a s t  i n  which it w i l l  appear i n  t h e  
form of selenomethionine and se lenocys t ine .  These, 
amino a c i d  analogs w i l l  t hen  be i s o l a t e d  from t h e 1  
y e a s t  by conventional methods. ThenJ they  will beg 
used i n  s t u d i e s  on p r o t e i n  s y n t h e s i s  i n  r a t s .  

14f a c e t a t e ;  l4C 

used i n  s t u d i e s  on l i p i d  ayn thes i s  i n  homogenatest 
of var ious  kinda prepared from l i v e r .  

75Se s e l e n i t e  & amino a c i d s ;  '3lI i od ide ;  3*P; 75Se 
s e l e n i t e  w i l l  be used t o  label  amino a c i d s  in micro 
organisms f o r b s o l a t i o n  and use i n  h igher  animals 
( r a t s ) .  Selenated amino i d  w i l l  be purchased as  
t h e y  become available. - 13fI w i l l  be used t o  l a b e l  
various p r o t e i n s  f o r  tu rnover  s t u d i e s  i n  r a t s .  32P 
w i l l  be used i n  s t u d i e s  on nuc le i c  and me tabo l i smin  
micro organisms and ra ts .  

a l an ine  $& 
l y s i n e )  w i l l  be used t o  s tudy  t h e  incorpora t ion  

8' 6 

3H: The i so topes  w i l l  be used first t o  l a b e l  

t onate:  Aceta te - l - lb  , a c e t a t e  
2- 4 C ,  m e l o n a t a - 1 y k  and malonate -2-1 E C will be 
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1311 i o d i d e ;  lL, benzoic a c i d  & gl c ine ;  35s labele 
pro te in :  The l3fI w i l l  be used a& i n d i c a t  
s t u d i e s  on th- metabolism i n  rats.  The w i l  
be used i n  s t u d i e s  on t h e  formation of h i p p u z  aci 
i n  rats. 
tu rnove r  s t u d i r o n  plasma p r o t e i n s  i n  ra ts .  

i n  

The 3% labeled p ro te in  w i l l  be used i n  

3H 

conversion t o  d H C O  i n  medii t o  grow organisms i 
o r d e r  t o  produce l a a e l e d  amino a c i d s  and n u c l e o t i  e: 
Other amino a c i d s  and nuc leo t ides  will be purchas d 

t i d e s  and Ba CO : The Ba CO w i l l  be used a f t e r  

f r o  commercial sources l a b e l e d  wi th  e i t h e r  t r i t i  
o r  Ie4C. 
p r o t e i n  and n u c l e i c  a c i d  s y n t h e s i s  c a r r i e d  out foE 
t h e  most part i n  ra ts .  On occadon, rabbi t s  will b 

rH' used. 

'3%: This  i so tope  w i l l  be i n j e c t e d  i n t o  ra t s ,  n t g  
mal, hyperthyroid and hypothyroid,  and the  d i s t r i  
t i o n  of t h e  i so tope  w i l l  be i n v e s t i g a t e d  a f t e r  a 
hour. 

t abol i sm with p a r t i c u l a r  r e fe rence  t o  
t o x i c i t y  us ing  labeled amino a c i d s .  

fig 
1 4 C ;  3H: Study p r o t e i n  metabolism with par t icu lar :  il 
r e fe rence  t o  e th ion ine  t o x i c i t y  us ing  l a b e l e d  :3 
amino a c i d s .  This work is  a cont inua t ion  of a p r o a t  
j e c t  of D r .  Tarverfs. 

lk: 1Omc. of pa lmi t i c  a c i d  l - 1 4 C  complexed t o  a 
bwnin w i l l  be adminis tered in t ravenous ly  t o  a pre  
nant. p a t i e n t  undergoing t h e r a p e u t i c  abor t ion  and 
hysterectomy. The f e t a l  t i s s u e s  will be a n a l y z e d 3  

human p lacenta .  

1 4 C :  The l a b e l e d  pa lmi t ic . . ac id  w i l l  be i n j e c t e d  i 
pregnant sheep and t h e  t i m e  and rate of t r a n s f e r  fi 

var ious  amino a c i d s  & nuc leo t ides ;  1 4 C  nucleog 

1 . a s  

a 
These materials w i l l  be used on s t u d i e s  

1 4 C  amino a c i d s ;  3H amino a c i d s :  Study of  
e th ionine  iv 

t o  assess t r a n s f e r  of  a f ree  f a t t y  a c i d  a c r o s s  

a c r o s s  t h e  p l acen ta  t o  t h e  f e t u s  w i l l  be determi 
An attem t w i l l  be made t o  study f e t a l  

samples. This  work will be accomplished 
r a t i o n  wi th  Drs. Holm ik Parker  a t  t h e  
pus, Veterinary Medicine. 

of t h e  1 e C by assaying  umbi l ica l  

1311 i n s  
t i u m  andu3$% w i l l  be u t i l i z e d  t o  s tudy  r e n a l  c l e a r -  
ance f o r  i n s u l i n  and t h e  r o l e  of t h e  kidney i n  i n -  
s u l i n  metabolism and degradation. The prepara t ion  
of t he  i s o t o p i c  label  i n  usable  form w i l l  be c a r r i e d  
out  a t  t h e  Rad ioac t iv i ty  Research Center o r  purchased 
from Abbott. The animal experimentation and a c t i v i t y  

3H i n s u l i n :  I n s u l i n  l abe led  wi th  tri- 
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determinat ions of  t h e  samples w i l l  be c a r r i e d  out at 
t he  Radioisotope Laboratory of t h e  USPHS Hosp i t a l ,  
San Francisco. Dogs w i l l  be u t i l i z e d  f o r  t h e  expe- 
riment.  A s p e c i f i c  s u r g i c a l  p repara t ion  i s  involvec 
and w i l l  be c a r r i e d  out  i n  t h e  animal l a b  of t he  
USPHS Hospi ta l .  

35S: Inorganic sulfate w i l l  be given pa ren te ra l lyg  
i n  o r d e r  t o  label  c a r t i l a g e  growth c e n t e r s  su f f i cge r  
l y  t o  o b t a i n  radioautographs.  Doses are based on 5 
schedule  r epor t ed  in J. Lab. Inv. 8:149, '59. It P, 
has been estimated t h a t  i n  the  o r d e r  of  1% of the& 
label g e t s  i n t o  chondroi t in  s u l f a t e .  The monkeyq 
t o  be used have a l r e a d y  been operated u n i l a t e r a l l e f  
t o  t r a n s p l a n t  costo-chondralgrowth c e n t e r s  t o  the-g  
mandibular condyles. (These animals w i l l  be hous44  
i n  t he  BRC i n  o r d e r  t o  c o l l e c t  exc re t a  for waste ss' 
d i s p o s a l  ) . 
1 4 C :  Labeled with he ro in  for drug metabolism 

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

1 4 C :  To syn thes i ze  r a d i o a c t i v e  he ro in  

E 
fol low i t s  metabolic pathway. 

a c e t y l a t e  both hydroxyl groups of mo phine. The 4 3  
s u l t i n g  diacetylmorphine (he ro in )  w i l l  be adminisgs  
tered 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 b z  
and u r ina ry  and f e c a l  e x c r e t i o n  w i l l  be s tud ied .  3 . 4  
Attempts w i l l  be made t o  separate, i s o l a t e  and fig 
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 mighti.$ 
formed. 

3H: To a c t i v a t e  nqmorphine and compare i t s  physio' 
l o g i c  d i s p o s i t i o n  with morphine because norznorpM 
has been pos tu l a t ed  t o  be a metabol ic  product of 
morphine r e spons ib l e  f o r  i t s  a n a l g e t i c  and addic t f  
p r o p e r t i e s .  

mination of s u r v i v a l  time i n  a u t o  and homo t r a n s  
fus ions .  ' 

l 3 l I ;  3k Leucine 4,5:The i s o t o p e s  w i l l  be used t o  
s tudy  t h e  s i te  of p r o t e i n  s n hesis ( l e u c i n e )  and 

131i;3H Leucine. Rats w i l l  be i n j e c t e d  with e i ther  
i so tope  and s a c r i f i c e d  a t  var ious  i n t e r v a l s  a f t e r  
i m t o p e  admin i s t r a t ion .  Radioautographs of t hy ro id  
glands w i l l  be prepared i n  o rde r  t o ' de t e rmine  the  
s i t e  of formation of p r o t e i n  ( t o  be compared wi th  the  
s i t e  of thyroglobul in  formation)  and i t s  subsequent 

La e l led  a c e t i c  an 
hydride w i l l  be prepared from BaC P 40 and be used:@ 

5. y 
5lCr: Tagging of chicken e ry th rocy te s  for t he  de 

t h y r o i d  hormone formation ( 11 3 I )  in t h e  ra t .  
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Wissig, S.L., Ph.D. contd.  f a t e  i n  normal and hyperthyroid r a t s .  *his w i l l  
be c o r r e l a t e d  wi th  electronmiclroscopic observations 
on the same t h y r o i d  g lands .  

32P: 
which is sealed 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 nee&l 
The e n t i r e  needle  and w i r e  are then sealed i n  an 
aluminum i e l d  4 mils t h i c k  80 tha t  no chance e%s 
t h a t  t h e  g9P resin-exchange bead can esca e. Guide 

i n t o  the  basal 
f o r  chronic  
sealed i n  

Anatomy 

W i t t ,  J . A .  ,M.D. The 32P is t aken  up on a resin-exchange bead 
Neurological Surg. 

need les ,  18 guage, w i l l  be s t e r e o t a c t i c a l  E y i n s e e e  

and i t s  sh ie ld  t h e n  removed. Tho animals w i l l  b e g '  
allowed t o  su rv ive  varying pe r iods  of time, then -  
s a c r i f i c e d  and se r ia l  sec t ion8  done on the  l e s i o  
t h u s  produced in t h e  basal gangllon t o  determine 
c h a r a c t e r i s t i c s  as t o  s h e ,  conf igura t ion ,  e t c .  
t h e  l e s i o n  thus  p duce by e beta par t ic les  
emitted from t h e  3%. %is f& bead is sealed i 
i ts  aluminum con ta ine r  and wi l l  be'housed i n  a 
e thylene  s h i e l d  of  s u f f i c i e n t  t h i ckness  t o  preve 
a n y -  r a d i a t i o n  haeard and the polyethylene Shi8 
machined in such a wa t h a t  i n s e r t i o n  of t he  bea 
and i t s  aluminum shie  I d i n t o  t h e  guide needle  c 
be accom l i shed  without removing the needle f r o  

only  i n  each a n l m l .  The estimated a c t i v i t y  of 
r e s i n  ex'ch-axe bead is 100 mc, and the one s ing1  
bead w i l l  be obta ined .  

'4C; 32P; 3H: Yeasts N. c r a s s a ,  and pigeon l i v e r  
are incorpora ted  in a = i z o n t a i n i n g  t h e  labe 
compound. The nuc le i c  a c i d  from these organisms 
are examined t o  e tudy the b iosyn the t i c  p r o c e s s e s p  
a s p e c i f i c  nuc leo t ide  from t h e m  radio iso topes .  

polyethy E one shie ld .  The a p p l i c a t i o n  w i l l  be onc 

Yeh, Yu-Chi ,  PhaD. 
Bio chemi 8 t r y  
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Grodsky, G., Ph.D. 

Metabolic Unit 
1 4 C :  ( c h o l e s t e r o l ,  pa lmi t a t e ,  s t e r o i d  hormone, 
andros te rone ,  progesterone,  e t c . )  I n  v i t r o  
s t u d i e s  involv ing  metabolism of l abe led  i n t e r -  
mediar ies  by t i s s u e  s l ices  and homogenates. 
Tracer  use f o r  chromatographic l o c a l i z a t i o n .  

14C Alanine and l 4 C  Leucine: We are p resen t ly  
s tudying  t h e  effect  of carbohydrates on insu-  k 
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 pancreas1 
of  t h e  ra t .  DeNovo p r o t e i n  syn thes i s  w i l l  be 5' 
simultaneously followed by measuring t h e  i n -  P, 
corpora t ion  of l a b e l e d  amino a c i d s  i n t o  t h e  f 

I panc rea t i c  p r o t e i n .  

and oxytocin f o r  use  i n  development of  immuno- 46. 
FSB assay .  

of high s p e c i f i c  a c t i v i t y  I growth hormone 

mgm. of hormone w i l l  be used for each prepara- - 
t i o n ,  t h e  f i n a l  product w i l l  conta in  approxi- $ 
mately 4-50Opc a f t e r  removal of excess iod ide  "9% 1311. This product w i l l  be used f o r  t h e  immu- 
no log ica l  a s say  of growth hormone a t  t h e  Meta- 
b o l i c  Unit by techniques c u r r e n t l y  e s t ab l i shed  [ f 

- 3  f o r  i n s u l i n .  

1311: W i l l  be employed t o  l a b e l  Lys-9-vasopresji@ s. v 

1311: The iod ide  w i l l  be yTfd f o r  t h e  syn thes ig '  c 8  
a -  

and poss ib ly  ACTH ( l O O p c / p g m ) .  Since only 5 

iH 

14C-4 Dehydrepian ros t e rone :  Use of a t r a c e r  g $  o s  
dose (approx. 5x10 9 cpm) f o r  double i so tope  tecg-& 

1: ! 

nique i n  v i t r o .  The i so tope  w i l l  be used t o  de-sa,  
termine 
tography of dehydrepiandrosterone s e c r e t i o n  r a t  
and ha l f  time disappearance.  The l a t t e r  use of 
t r i t i a t e d  DHIA has been approved under appl ica-  

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

t i o n  with D r .  B i g l i e r i .  

Goldf ien,  A . ,  M.D. 
OB-Gyn 

Goodwin, L.D., M.D. 
Biochem. 

l 4 C  Testosterone-6; 3 H  Testosterone 1 - 2 ;  The is;{- 
tope  w i l l  be used t o  l o c a t e  chromatographically- 
hydrol ioed u r ina ry  t e s t o s t e r o n e  glucuronide.  Th s 
explora tory  work w i l l  be aimed a t  measuring re- 
covery and s e c r e t i o n  of t e s t o s t e r o n e .  

l 4 C ;  3H: These i so topes  will be used i n  a d o u b l l  
d e r i v a t i v e  i so tope  technique for t h e  measure- 
ment of progesterone. 

9OSr: The i so tope  is an i n t e g r a l  p a r t  of t h e  
i o n i z a t i o n  d e t e c t o r  of  a gas chromatograph and 
w i l l  not  be used i n  any o t h e r  manner. 

I 

1 4 C :  A s tudy  i n t o  t h e  causes of gout .  
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Eps te in ,  W.L., M.D. 
Dermatology 

1 4 C ;  3H: An i s o t o p i c a l l y  labeled c o r t i c o s t e r o i d  
and a potent  a n t i b i o t i c  w i l l  be appl ied  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  w i t h  
malignancies and skin d i s e a s e s ,  After 2 t o  1 2  
h r s . ,  t h e  s u r f a c e  material w i l l  be removed and 
s k i n  b i o p s i e s  performed. Loca l iza t ion  of t h e  
drugs will be de tec t ed  by radioautographs of  
t h e  f r o z e n  s e c t i o n s .  

"C (g lycopyrra l  t e ) ;  1 4 ~  f luoro t r iamcino-  

I s o t o p i c a l l y  labeled c o r t i c o s t e r o i d s  ( 2 , 3 )  and 
P . " b  a potent  a n t i c h o l i n e r g i c  drug (1) will be 

a p p l i e d  t o  l o c a l i z e d  areas of s k i n  of o l d e r  gx p a t i e n t s  with p s o r i a s i s  o r  malignancies.  Afteg [ 
s 6-12 h r s . ,  t h e  s u r f a c e  material w i l l  be remov- 

ed and s k i n  b iops i e s  performed. Loca l iza t ion  of 
t h e  drugs w i l l  be de t ec t ed  by autoradiographs =: 

1. 
lone ace ton ide )  9 H ( t r i a m c b o l o n e  ace tonide)  : El 

of f rozen  s e c t i o n s ,  ji; 
Farquhar,  M.G.,  M.D. 3H Methionine; 3H Leucine: The use of radio- 

l a b o r a t o r y  animals.  A t  s e l e c t e d  i n t e r v a l s  a f t e  
t h e i r  i n j e c t i o n ,  t h e  animals w i l l  be s a c r i f i c e 1 1  
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  g lands)  [;i' w i l l  be fixed and embedded f o r  e l e c t r o n  micro- i ' ~  
scopy. The rea f t e r  s e c t i o n s  w i l l  be prepared 4 1 
f o r  autoradiography a t  both t h e  l i g h t  and elec-3 r =  
of Ilform emulsions according t o  t h e  technique '1: 
of Caro. 

13'1: The c learance  of i n t r ade rma l ly  i n j e c t e d  
Ij1I w i l l  be determined fo l lowing  p r i o r  t r e a t -  11 
ment of t h e  sk in  with a number of physiologi-  
ca l  drugs inc luding  h is tamine ,  his tamine-  
l i b e r a t o r s ,  noradrena l in ,  s e r o t o n i n ,  ace ty-  
l o c h o l i n e ,  p i loca rp ine ,  e tc  . The i n i t i a l  ex- 
periment w i l l  be c a r r i e d  out i n  guinea p i g s  i n  f 
order; t o  familiarize ourse lves  with t h e  t ech -  0 
nique and s a f e t y  f a c t o r s .  Theresu l t s  of  t hese  
experiments w i l l  be compared t o  similar s t u d i e  
i n  humans. 

22Na: The c learance  o f  in t radermal ly  i n j e c t e d  
22Na w i l l  be determined fo l lowing  p r i o r  t r e a t -  
ment of t h e  s k i n  with a number of phys io logica l  
drugs i nc lud ing  his tamine,  h i s t amine - l ibe ra to r s ,  
noradrena l iq ,  s e ro ton in ,  a c e t y l c h o l i n e ,  p i loca r -  

hese  experiments w i l l  be s i m i l a r  t o  
'%'used with guinea p igs .  

f Pathology i s o t o p e s  w i l l  be given in t ravenous ly  t o  small 8 

t r o n  microscope l e v e l  u t i l i z i n g  t h i n  f i l m s  

fx 
Ferguson, E .H . ,  M.D. 

D ermat o 1 o gy 

e t c .  

5 
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"'I: Labeline mouse serum p r o t e i n s  

Glendening, M.B.,Ph.D. T r i t i u m :  
i n  t h e  Rad ioac t iv i ty  Center t o  l a b e l  approxi- 
mately 500 mg. E s t r i o l .  The r e s u l t i n g  product 
wi th  a des i r ed  a c t i v i t y  of 10 t o  20 m i l l i c u r i e %  
p e r  m i l l i g r a m  w i l l  then  be p u r i f i e d  and used 
i n  MS 206 i n  microgram amounts per  experiment a s  a t racer  during t h e  e x t r a c t i o n  of  t i s s u e  E' 
being analyzed f o r  E s t r i o l .  

T r i t i u m  gas will b t  used by D r .  Peng 
Ob & Gyn 

P 

1 4 C :  Tracer amounts of  r a d i o a c t i v e  h i s t i d i n e  
a r e  added t o  plasma previous ly  obtained from 
mothers and t h e i r  babies ,  before  depro te in iza  
t i o n  and chromatography of  an ion  exchange 
column i n  o rde r  t o  determine t h e  recovery o f  
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. 

Gonzales, I . E . ,  M.D. 
Pathology 

Greenberg, D.M.,  Ph.D. 
Biochemistry 

3 3 T r i t i u m  ( c h o l e s t e r o l  7- H ;  palmitic-9-10 H a c i  -Ei 
The aim of t h i s  p r o j e c t  i s  t o  determine w h e t h e g i  
o r  not  c h o l e s t e r o l  and pa lmi t ic '  a c i d  accumu- 
l a t e  i n  t h e  ar ter ies  of r a b b i t s  who have de- if 
veloped var ious  types  of  a r t e r i a l  l e s i o n s .  
Approximately t en  r a b b i t s  with known a r t e r i a l  i $  
l e s i o n s  w i l l  be used. Five r a b b i t s  w i  1 rece ive ,& 
one dose of 1-4 mc of choles te ro l -7a-  H i n t r a -  
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  w i l  rece ive  z z  
one dose of  1-5 mc of palmitic-9-10- H a c i d  E =  
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 -  2 
f i c e d  from one t o  seven days a f t e r  t h e  i n t r a -  g . 8  
p e r i  tkmeal i n  j e c t i o n  and autoradiographs o f  f 4 7 P  

3 
3 

t h e  ar ter ies  w i l l  be made. 

T r ' i t i u m :  3H Nucleosides and nuc leo t ides  t o  be p .  
used t o  s tudy  conversion o f  r ibonucleo t ides  t o  

a l s o  be used i n  experiments with l i p i d s  and 

8%&a:%i be a t  small l e v e l  as i n  t h e  ab0ve.q 

deoxyribonucleotides i n  vivo and i n  v i t r o .  

These are  not  y e t  pro jec ted .  

1 1  

14C: Metabolism of  var ious  compounds of bioche 

are s tudying t h e  metabolism of 1t C l abe led  
ca l  i n t e r e s t .  Di f fe ren t  members 

amino a c i d s  and carboxyl ic  a c i d s  and o t h e r  corn 
pounds of importance f o r  t h e  metabolism of t h e  
animal body. These problems are: l i )  Biosynthe- 
sis of chol ine  and thymine from 
hyde. 2 )  Biosynthesis  of  s e r i n e  f r o m  g l y c e r i c  
acid-14C 3 )  Synthes is  of c h o l e s t e r o l  from 
acetate-I4C i n  tumors. 4 )  Phospholi i d  metabo- 
l i s m  of tumor s t u d i e s  with choline-l$C. 5 )  Bio 
s y n t h e s i s  of p ro te in  s tud ied  with 14C-amino 
a c i d s .  6 )  Tryptophan metabolism. 
metabolism. 

f t h e  group 

C-formalde- 

7 )  Hi s t id ine  


