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NUCLEAR M E D I C I N E  TECHNOLOGY PROGRESS REPORT 
FOR QUARTER ENDdNG MARCH 31, 1978 

SUMMARY 

Progress i s  r epo r ted  f o r  t h e  a p p l i c a t i o n s  o f  "c,  195m~t, and 

7 5 ~ e .  F u r t h e r  human c l i n i c a l  t r i a l s  w i t h  'c-1 -aminocyclobutane 

c a r b o x y l i c  a c i d  and l l ~ - ~ ~ - t r y p t o p h a n  a r e  repor ted ,  and ba tch  produc- 

t i o n  o f  t h e  l l ~ ~ - ~ ~ - t r y p t o p h a n  has inc reased  t w o f o l d  t o  300 m C i .  D e t a i l e d  

s tud ies  o f  t h e  e f f e c t  o f  t h e  method o f  a d m i n i s t r a t i o n  o f  195m~t-l  abel ed 

a - d i c h l  orodiammine p l  a t inum (I I )  on t h e  t i s s u e  d i s t r i b u t i o n  and 

r e t e n t i o n  o f  195m~t a r e  repor ted .  Selenium-75 l a b e l e d  B-aminoethyl 

s e l e n o s u l f a t e  has been prepared as a  p o t e n t i a l  myocard ia l  imaging 

agent.  The ORIS-11 ve rs i on  (81 has been t e s t e d  s u c c e s s f u l l y  on a  c l i n i c a l  

Gamma-11 nuc lea r  medical  imaging system a t  V a n d e r b i l t  U n i v e r s i t y .  

CARBON- 1  1  

T. A.  Butler 

The c o l l a b o r a t i v e  program w i t h  Oak Ridge Assoc ia ted U n i v e r s i t i e s  

f o r  t he  p r e p a r a t i o n  and t e s t i n g  o f  l l c - l abe led  amino ac ids  f o r  tumor 

l o c a l i z a t i o n  s t u d i e s  con t inued  w i t h  o n l y  two p roduc t i on  runs  t h i s  

q u a r t e r  due t o  l i m i t e d  a v a i l a b i l i t y  o f  c y c l o t r o n  beam t ime. E i g h t  

' p a t i e n t s  were scanned by pos i  t r o r i  1;umogr'aphy (ECAT) a f t e r  r e c e i v i n g  

l l c - l a b e l e d  amino ac ids .  S i x  p a t i e n t s  were admin is te red  l l ~ - ~ ~ - t r y p t o p h a n  

and examined f o r  abno rma l i t i es  i n  panc rea t i c  uptake. Two p a t i e n t s  

11 rece i ved  C-1 -aminocyclobutane carboxy l  i c  a c i d  ( C-ACBC) and were 

examined f o r  g ~ n ~ r s l  t.lrmnr 1  nca l  i zat.ian. A1 thouah on1 y f i v e  p a t i e n t s  have 



r e c e i v e d  'c -ACBC t o  da te ,  p r e l i m i n a r y  r e s u l t s  i n d i c a t e  t h i s  radiopharma- 

c e u t i c a l  has some s u p e r i o r i t y  over  'c-ACPC f o r  genera l  tumor l o c a l  i z a t i u n .  

Ba t ch  p r o d u c t i o n  o f  l ~ - ~ ~ - t r y p t o p h a n  inc reased  t w o f o l d  ( t o  300 m C i  ) by 

m i n o r  ad jus tments  o f  t h e  r e a c t i o n  cnn r l i t i ons .  

PLATINUM-195m 

J .  D. Hoeschele and T .  A.  RutZer 

As p a r t  o f  t h e  c o n t i n u i n g  medical  canpe ra t i ve  program designed t o  

s t udy  P t  a n t i t u m o r  compounds, two shipments o f  195m~t- l  abeled - c i s -  

[Pt(NH3)2Cl 2 ]  (&-DDP) were made t o  t h e  ~ n i v e r i i  ty o f  Southern C a l i f o r n i a .  

Three shipments o f  1 9 5 m ~ t - l a b e l e d  Na2PtC16 were made t o  t h e  U n i v e r s i t y  . 

o f  Kentucky Medica l  Center .  Two shipments o f  1 9 5 m ~ t - l a b e l e d  cis-DDP 

were made t o  t h e  U n i v e r s i t y  o f  Ar izona Hea l t h  Sciences Center as a  p a r t  

o f  a  new coope ra t i ve  program, and one shipment o f  t h i s  agent was made 

t o  Mary H i t chcock  Memorial H o s p i t a l .  

T i ssue  D i s t r i b u t i o n  S tud ies  of Chloroammineplatinum(II) 
Compl exes 

P r e l i m i n a r y  t i s s u e  d i s t r i b u t i o n  da ta  f o r  t h e  e n t i r e  s e r i e s  o f  

c h l  oroamminepla t i  num(1 I ) complexes were r e p o r t e d  i n  t h e  l a s t  Quar t . e r l y  

Progress Repor t  (ORNL/TM-6371), and these s t . ~ . r d i ~ s  a re  c o n t i n u i n g .  We 

now r e p o r t  t i s s u e  d i s t r i b u t i o n  da ta  f o r  1 9 5 m ~ t - l a b e l e d  - cis-DDP as a  

f u n c t i o n  o f  ( 1 )  t h e  dose adm in i s t e red  a t  a  f i x e d  drug c o n c e n t r a t i o n  

( 1 .0  mg/ml). ( 2 )  t h e  c o n c e n t r a t i o n  of - cis-DDP a t  a  f i x e d  t o t a l  dose 

( 8  mg/kg), and ( 3 )  t h e  a d m i n i s t r a t i o n  o f  1 9 5 m ~ t - l a b e l e d  - ciq-DDP f o l  lowed 

by a d m i n i s t r a t i o n  o f  t h e  d i u r e t i c ,  furosemide ( l a s i x ) .  These s t u d i e s  

a r e  n o t  des igned t o  be comprehensive b u t ,  r a t h e r ,  a r e  be ing  performed 



as an ad junc t  t o  t h e  e x i s t i n g  medical  coopera t i ve  programs employing 

t h i s  r a d i o l a b e l e d  d rug  i n  o r d e r  t o  p rov ide  i n s i g h t  i n t o  t h e  c r i t i c a l  

pharmacological  e f f ec t s  which presumably i n f l uence  bo th  t h e  e f f i c a c y  as 

w e l l  as t h e  d o s e - l i m i t i n g  n e p h r o t o x i c i t y  o f  - cis-DDP. 

The E f f e c t  o f  Vary ing t he  Dose o f  cis-DDP 

The r e s u l t s  of va ry i ng  t h e  dose o f  - cis-DDP over  t he  range o f  1.0 

t o  8.0 mg/kg and t h e  p o t e n t i a l  c l i n i c a l  i m p l i c a t i o n s  o f  these r e s u l t s  

a r e  as f o l l o w s :  

1. The percen t  dose r e t a i n e d  pe r  gram o f  t i s s u e  i s  approx imate ly  

cons tan t  over  t h e  e n t i r e  dose range f o r  a l l  t i s s u e s  s t u d i e d  w i t h  

t h e  p o s s i b l e  excep t ion  o f  t h e  lungs and t e s t e s  (see Table 1 ) .  

Th i s  means t h a t  a  cons tan t  f r a c t i o n  o f  t h e  i n j e c t e d  dose i s  

r e t a i n e d  i n  a l l  t i s s u e s  (nom ina l l y  < 15%) f o r  a  s i n g l e  in t ravenous  

i n j e c t i o n  and hence p r o p o r t i o n a l l y  g r e a t e r  amounts o f  P t  a re  

r e t a i n e d  by t h e  k idney a t  t he  h i g h e r  doses. 

2. The i d e a l  drug regimen f o r  cis-DDP i s  one which would m a i n t a i n  o r  

p o t e n t i a t e  t h e  e f f ec t i ve r l ess  o f  t he  drug and min im ize  t h e  dose- 

1  i m i t i n g  k idney  t o x i c i t y .  I f  k idney damage ( impai rment)  i s  r e l a t e d  

p r o p o r t i o n a l l y  t o  t h e  amount o f  P t  r e ta i ned ,  t h e r e  would appear t o  

be no p a r t i c u l a r  advantage i n  r e p l a c i n g  a  s ing le-dose regimen by a  

d i v i ded -  dose schedule s i nce  t h e  amount o f  P t  r e t a i n e d  i s  l i k e l y  

t o  be t h e  same f o r  a  g i ven  t o t a l  dose. Th is  premise o f  course 

assumes t h a t  a  cons tan t  f r a c t i o n  o f  P t  would be r e t a i n e d  f o r  each 

success ive dose o f  t he  d iv ided-dose regimen and t h a t  t h e  r a t  i s  a 

good pharmacokinet ic  model f o r  t h e  human. Recent work r e p o r t e d  by 



o u r  c o l l a b o r a t o r s  a t  t h e  U n i v e r s i t y  o f  Southern C a l i f o r n i a  has 

i n d i c a t e d  t h a t  t h e  r a t  indeed appears t o  r ep resen t  such a  model. 

The E f f e c t  o f  Va ry i ng  t h e  Concen t ra t ion  o f  cis-DDP 

We a l s o  wished t o  e v a l u a t e  whether k idney  r e t e n t i o n  (damage) of P t  

c o u l d  be a l t e r e d  by v a r y i n g  t h e  c o n c e n t r a t i o n  o f  cis-DDP t h a t  was 

a d m i n i s t e r e d  a t  a  t o t a l  dose o f  8.0 mg/kg. Exper iments were performed 

wh ich  i n v o l v e d  i n j e c t i o n  o f  an imals  w i t h  1 9 5 m ~ t - l a b e l e d  --- cis-DDP a t  

c o n c e n t r a t i o n s  o f  0.5, 1.0, and 1.5 mg/ml, The r e s u l t s  o f  these e x p e r i -  

nients ( T a ~ l e  1)  i n d i c a t e d  e s s e n t i a l l y  no d i f f e r e n c e  i n  t h e  t i s s u e  

d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  a t  t h e  t h r e e  d i f f e r e n t  concen t ra t i ons  o f  

cis-DDP. I t  would appear, t h e r e f o r e ,  t h a t  k idney  r e t e n t i o n  i s  n o t  

l i k e l y  t o  be d im in i shed  by v a r y i n g  t he  drug concen t ra t i on .  Apparen t l y  

t h e  -- i n  v i v o  d i l u t i o n  o f  t h e  d rug  i s  so r a p i d  t h a t  k idney  exposure i s  t h e  

same rega rd l ess  o f  t h e  c o n c e n t r a t i o n  o f  t h e  d rug  s o l u t i o n  which i s  

aam in i s t e red .  I t  i s  p o s s i b l e ,  however, t h a t  k idney  r e t e n t i o n  o f  P t  \)lay 

be d i m i n i s h e d  by t h e  a d m i n i s t r a t i o n  o f  a  ve ry  d i l u t e  f o r m u l a t i o n  o f  

cis-DDP o r  by a  much s lower  i n t r avenous  a d m i n i s t r a t i o n  o f  t he  drug. We .- 

hope t o  i n i t i a t e  exper iments  which w i l l  i n v e s t i g a t e  t h e  d i s t . r i h ~ l t i o n  o f  

195n1~t a f t e r  t h e  i m p l a n t a t i o n  o f  o minipump (QLZET) c o n t a i n i n g  195m~t- 

l a b e l e d  -- cis-DDP. The use of  such a miniplimp w i l l  a l l o w  t h e  ve ry  s low 

r c l c ~ s e  o f  - cis-DUP: 

The E f f e c t  o f  Siniul taneous A d m i n i s t r a t i o n  o f  cis-DDP and a  D i u r e t i c  

We have i n i t i a t e d  a  s t udy  t o  determine t h e  e f f e c t  on t i s s u e  

d i s t r i b u t i o n / r e t e n t i o n  o f  i n j e c t i n g  furosemide immediate ly  f o l l o w i n g  

cis-DDP a d m i n i s t r a t i o n .  Furosemide ( l a s i x )  i s  a  s p e c i f i c  d i u r e t i c  and -- 



mann i to l  i s  a  genera l  d i u r e t i c .  Both o f  these agents a r e  be ing  used 

c l i n i c a l l y  i n  c o n j u n c t i o n  w i t h  - cis-DDP cancer chemotherapy f o r  t h e  

purpose o f  dec reas ing  k idney  t o x i c i t y ,  p a r t i c u l a r l y  i n  t h e  case o f  h i gh -  

dose p l a t i n u m  therapy  (% 3.5 mg/kg). I t  has been presumed t h a t  these 

agents decrease k idney  t o x i c i t y  by enhancing u r i n a r y  e x c r e t i o n  o f  P t .  

Our p r e l i m i n a r y  r e s u l t s  qua1 i t a t i v e l y  c o n f i r m  t h e  r e f u t i n g  da ta  r e p o r t e d  

by Coupal and co-workers a t  t h e  U n i v e r s i t y  o f  Kentucky, which i n d i c a t e  

t h a t  t h e  use o f  - cis-DDP p l u s  furosemide a c t u a l l y  leads  t o  enhanced 

r e t e n t i o n  i n  a l l  organs, p a r t i c u l a r l y  t h e  k idney,  24 h r  a f t e r  i n j e c t i o n .  

A t  a  dose o f  2  mg/kg o f  - cis-DDP f o l l o w e d  by furosemide t rea tment ,  t h e  

average i nc rease  i n  r e t e n t i o n  i n  t h e  blood, l i v e r ,  spleen, t e s t e s ,  

and b r a i n  i s  % 26% and f o r  t h e  k idney,  60%, compared w i t h  l e v e l s  f o r  

an imals  t r e a t e d  w i t h  - cis-DDP o n l y  a t  t h i s  same dose. E s s e n t i a l l y  

i d e n t i c a l  r e s u l t s  were ob ta ined  w i t h  a  cis-DDP dose o f  4  mg/kg. 

B r a i n  Uptake S tud ies  o f  9 5 m ~ t - ~ a b e l e d  [PtAA{]Cl2 Complexes 

I t  was r e p o r t e d  e a r l  i e r  (ORNL/TM-6371) t h a t  i n t r avenous  admi n i  s t r a -  

t i o n  o f  t h e  1 9 5 m ~ t - l a b e l e d  d i p o s i t i v e  c a t i o n  complex, [Pt(NH3)4]C12, 

r e s u l t e d  i n  a  f i v e - f o l d  g r e a t e r  accumulat ion o f  r a d i o a c t i v i t y  i n  t h e  
n 

r a t  b r a i n  than  t h a t  de tec ted  w i t h  t h e  1 9 5 m ~ t - l a b e l e d  n e u t r a l  complex, 

cis-DDP. These r e s u l t s  a re  i n t e r e s t i n g  s i n c e  m u l t i p l y  charged spec ies 

a re  though t  t o  be s e l e c t i v e l y  exc luded f rom t r a n s p o r t  across t h e  b l o o d - ,  

b r a i n  b a r r i e r .  A lso,  these r e s u l t s  suggest t h e  p o s s i b i l i t y  t h a t  

1 9 5 m ~ t - l a b e l e d  [PtA4]C1 complexes (where A r ep resen t s  a  genera l  i z e d  

amine) m igh t  be u s e f u l  as b r a i n  imaging agents.  We have pursued t h i s  

poss i  b i  1  i ty  by de te rm in i ng  whether [Pt(NH3)4]C1 *, t h e  pa ren t  compound 



o f  such a  g e n e r i c  s e r i e s ,  e x h i b i t s  s e l e c t i v e  uptake w i t h i n  t h e  v a r i o u s  

ana tomica l  r e g i o n s  o f  t h e  b r a i n  and, t h e r e f o r e ,  whether i t  m igh t  have 

p o t e n t i a l  as such an imaging agent. We have a l s o  prepared 195mpt- 

1  abel  ed [ P t  (CH3NH2)4]C1 and [Pt(i-C3H7NH2)4]Cl i n  an e f f o r t  t o  d e t e r -  

mine what 1  igand  s t r u c t u r a l  f e a t u r e s  o f  [PtA4]C1 2 - type  complexes m igh t  

l e a d  t o  i nc reased  b r a i n  uptake.  T issue  d i s t r i b u t i o n  exper iments  were 

performed w i t h  these  compounds t o  determine whether t h e r e  would be 

i nc reased  up take  o f  r a d i o a c t i v i t y  i n  t h e  b r a i n  c ~ m p a r e d  w i t h  data 

o b t a i n e d  f o r  1 9 5 ' l ' ~ t - l a b e l e d  [Pt(NH3)4]C12. A f u r t h e r  p o i n t  o f  i n t e r e s t  

i s  t h a t  [Pt(NH3)4]C12 m igh t  be a  good cand ida te  as a  r a d i o s e n s i t i z a t i o n  

agent  s i n c e  i t  i s  taken up  i n  t h e  b r a i n  a t  h i g h e r  l e v e l s  than e i t h e r  

c i s -  o r  trans-DDP. Bo th  of t h e  l a t t e r  compounds a r e  r a d i o s e n s i t i z a t i o n  

agents  w h i l e  o n l y  cis-DDP demonstrates an t i t umor  a c t i v i t y .  An a d d i t i o n a l  

and i m p o r t a n t  f a c t  i s  t h a t  [Pt(NH ) ]C12 i s  much l e s s  t o x i c  (LD50 > 200 3 4 
111qjkg) than  cis-DDP (LD50 z 13 mg/kg). 

Uur  p r e l i m i n a r y  r e s u l t s  w i t h  these  1 9 5 1 " ~ t - l a h e l e d  [PtA4]C1, 

complexes have shown t h e  f o l l o w i n g :  

1 .  R a d i o a c t i v i t y  i s  u n i f o r m l y  d i s t r i b u t e d  w i t h i n  t h e  b r a i n  f o l l o w i n g  

195m a d m i n i s t r a t i o n  o f  P t - l a b e l e d  [ P t  (NHj)41~12 and c x h i h i  t.5 n n  

s e l e c t i v e  up take  i n  any one anatomica l  r eg i on .  

2. Au to rad iog raph i c  s t u d i e s  o f  b r a i n  s l i c e s  f o l l o w i n g  -- i n  v i v o  a d m i n i s t r a -  

t i  on o f  t h e  195m P t -  l abeled complex have demonstrated t h e  l o c a l i z a t i o n  

o f  r a d i o a c t i v i t y  p r i n c e i p a l l y  w i t h i n  t h e  e x t r a v a s c u l a r  spaces 

r a t h e r  than w i t h i n  t h e  ~ ~ 1 1 s .  

3 .  R e c t i l i n e a r  scans of a  female r a t  a t  bo th  4  and 24 h r  a f t e r  

a d m i n i s t r a t i o n  o f  95m~t- l  abeled [ P t  (NH3)4]C1 c l e a r l y  showed 



b r a i n  uptake. Upon computer enhancement of  t he  data,  t he  ana- 

tomica l  f e a t u r e s  o f  t he  b r a i n  cou ld  be seen. 

4. T issue d i s t r i b u t i o n  da ta   able 2)  f o r  t h e  1 9 5 m ~ t - l a b e l e d  

[ P t  (CH3NH2)4]C1 and [ P t  ( ~ - c ~ H ~ N H ~ ) ~ ] C ~  analogs show general  1  y  

reduced uptake i n  a l l  organs a f t e r  24 h r  compared t o  t he  da ta  f o r  

1 9 5 m ~ t - l a b e l e d  a - D D P  and b r a i n  uptake i s  reduced by n e a r l y  a  

f a c t o r  o f  ten.  I nc reas ing  t he  a l k y l  cha rac te r  o f  t h e  A  s u b s t i t u e n t  

o f  t h e  [PtA4]C12 complexes presumably increases t h e  1  i pophi 1  i c i  t y  

o f  t h e  complex b u t  does n o t  i nc rease  t h e  uptake o f  such complexes 

by t h e  r a t  b r a i n .  

SELENIUM-75 

D. V.  Woo, K. R. Ambrose, T. A. Butler, and F. F. Knapp 

Taur ine  Analogs Labeled w i t h  7 5 ~ e  f o r  
P o t e n t i a l  Myocard ia l  Imaging 

Taur ine  i s  a  n a t u r a l  l y  o c c u r r i n g  s u l  f o n i c  a c i d  (H2N-C~2CH2-S03H) 

t h a t  p l ays  a  p i v o t a l  r o l e  i n  t h e  f i n a l  stages o f  s u l f u r  amino a c i d  

ca tabo l i sm and i n  t h e  con juga t i on  w i t h  and subsequent e x c r e t i o n  o f  b i l e  

ac ids .  Taur ine  a l s o  accumulates i n  t h e  h e a r t  t i s s u e  o f  severa l  animal 

species suggest ing t h a t  s t r u c t u r a l l y  r e l a t e d  analogs l a b e l e d  w i t h  s u i t -  

a b l e  y - e m i t t i n g  n u c l i d e s  may have p o t e n t i a l  as h e a r t  imaging agents.  

Such agents cou ld  conce ivab ly  serve a l s o  as t o o l s  t o  i n v e s t i g a t e  t he  

pharmacokinet ics  and b i n d i n g  o f  t a u r i n e  t o  h e a r t  t i s s u e  and t he  metabol ism 

o f  t a u r i n e  b i l e  a c i d  conjugates.  The selenium i s o s t e r e  o f  t a u r i n e ,  

s e l  eno tau r i  ne, has been prepared and found t o  be uns tab le .  Consequently, 

we have prepared 8-aminoethyl  s e l  enosul f a t e  (H2N-CH2CH2-SeS03H) 1  abel  ed 

w i t h  7 5 ~ e  as a  t a u r i n e  analog. 



Selenium-75 was r e a c t e d  w i t h  an aqueous s o l u t i o n  o f  a  s t o i c h i o -  

m e t r i c  amount o f  potass ium s u l f i  t e  (K2S03) t o  fo rm 7 5 ~ e - l a b e l e d  se leno-  

7  5  s u l f a t e  ( Se-K2SeS03). T h i s  s imp le  y e t  u s e f u l  p r e p a r a t i v e  method 

a c t u a l l y  i n v o l v e s  an i n t e r e s t i n g  n e t  o x i d a t i o n  o f  s u l f u r  f rom S(+4) t o  

S(+6) w i t h  a concomi tan t  n e t  r e d u c t i o n  o f  se len ium f rom Se(0) t o  Se( -2 ) .  

As a  r e s u l t ,  t h e  se len ium becomes bonded d i r e c t l y  t o  s u l f u r  w i t h  t h e  

po tass ium c a t i o n  assoc ia ted  w i t h  t h e  se len ium (e.g., KO3-S-Se-K). The 

se len ium can thus  be a1 ky la t<ed  w i t h  t h e  a p p r o p r i a t e  reagent, drid i n  t h e  

p r e s e n t  case, r e a c t i o n  o f  7 5 ~ e - ~ 2 ~ e ~ 0 3  w i t h  2 -ch lo roe thy lamine  hydro- 

c h l o r i d e  r e s u l t e d  i n  t h e  f o r m a t i o n  o f  75~e - f i - am inoe thy l  se lenosu l  f a t e  

7  5  ( Se-H2N-CH2CH2-Se-S03H). Fo l  l ow ing  removal o f  t h e  r e a c t i o n  s o l  vents ,  

t h e  p roduc t  was d i s s o l v e d  i n  wa te r  and a p p l i e d  t o  a  mixed-bed an ion-  

c a t i o n  exchange column. E l u t i o n  w i t h  wa te r  removed a  homogeneous 

p r o d u c t  and t h i n - l a y e r  rad iochromatograph ic  a n a l y s i s  i n d i c a t e d  t h a t  t he  

m a j o r i t y  o f  t h e  r a d i o a c t i v i t y  co-chromatographed w i t h  t h e  expected 

mobi 1  i t y  o f  6-ami noe thy l  se lenosu l  f a t e ,  The m ic rosca le  syn thes i s  o f  

" ~ e - 1  abe l  ed 6-aminoethy l  s e l  enosul  f a t e  has a l s o  been op t im i zed  t o  t h e  

500 micromole l e v e l .  The maximum y i e l d  has been about 50%, and s p e c i f i c  

a c t i v i t i e s  have v a r i e d  from 20 t o  40 m C i  pe r  m i l l i m o l e ,  

T i ssue  d i s t r i b u t i o n  s t u d i e s  have been performed w i t h  bo th  male and 

female F i  scher  s t r a i n  rats  a f t . ~ r  in t ravc lnou t  a d m i n i s t ~ ~ a t i o n  o r  L t~e  

7 5 5 e = ~ a b e l e d  agent (10  uCi p e r  an ima l ) .  Groups o f  an imals  were s a c r i f i c e d  

a t  t i m e  i n t e r v a l s  v a r y i n g  f r om 30 min. t o  24 h r  a f t e r  i n j e c t i o n  o f  t h e  

l a b e l e d  agent .  The r e s u l t i n g  percen t  dose pe r  gram o f  t i s s u e  da.l;d 

i n d i c a t e  t h a t  maximal up take  i n  most t i s s u e s  occur red  w i t h i n  two hours 

a f t e r  i n j e c t i o n .  A f t e r  two hours ,  t h e  h i g h e s t  percen t  dose p e r  gram va lues 



were found i n  t h e  f o l l o w i n g  organs: l i v e r  (4.1 t 0.16) > k idney  (2.2 

0.11) > h e a r t  (1.4 + 0.14) > lungs  (0 .7  + 0 .03) .  The h e a r t s  o f  r a t s  

have been imaged u s i n g  a  r e c t i l i n e a r  scanner a t  2, 6, and 24 h r  a f t e r  

a d m i n i s t r a t i o n  o f  s l O O  pCi o f  t h e  7 5 ~ e - l a b e l e d  agent.  

Dur ing  t h e  n e x t  q u a r t e r  we hope t o  i d e n t i f y  t h e  fo rm i n  which 7 5 ~ e  

i s  found i n  t h e  hea r t ,  l i v e r ,  and l u n g  t i s s u e s  o f  r a t s  a f t e r  adm in i s t r a -  

t i o n  o f  t h e  7 5 ~ e - l a b e l e d  agent.  It i s  p o s s i b l e  t h a t  t h e  7 5 ~ e - l a b e l e d  

B-aminoethyl  s e l e n o s u l f a t e  i s  concen t ra ted  i n t a c t  i n  t h e  h e a r t  t i s s u e .  

A l t e r n a t i v e l y ,  me tabo l i t es  o f  t he  adm in i s t e red  agent may be t h e  r a d i o -  

a c t i v e  spec ies t h a t  accumulate i n  h e a r t  t i s s u e ,  and one o f  these cou ld  

be e lementa l  7 5 ~ e .  I f  i t  i s  t h e  i n t a c t  7 5 ~ e - l a b e l e d  6-aminoethyl  

s e l e n o s u l f a t e  t h a t  a c c u ~ ~ ~ u l a t e s  i n  t h e  h e a r t  t i s s u e ,  o u r  s t u d i e s  cou ld  

be o f  impor tance s i n c e  t h e  7 5 ~ e - l a b e l e d  agent m igh t  thus  be used as a 

t o o l  t o  s tudy  t h e  b i n d i n g  o f  t h i s  t a u r i n e  analog t o  t h e  myocardium. 

Such s t u d i e s  c o u l d  h e l p  d e l i n e a t e  t h e  p r o p e r t i e s  of t a u r i n e  b i n d i n g .  

I n  a d d i t i o n ,  i f  7 5 ~ e - l a b e l e d  b i l e  a c i d  con jugates a r e  de tec ted  i n  l i v e r  

e x t r a c t s  of these animals,  such da ta  may suggest t h a t  6-aminoethyl  

s e l e n o s u l f a t e  forms con juga tes  w i t h  b i l e  ac i ds  i n  a  manner s i m i l a r  t o  

t h e  con juga t i on  o f  t a u r i n e  w i t h  these steroids. I f  we f i n d  7 5 ~ e -  

l a b e l e d  b i l e  a c i d  con jugates,  one cou ld  e n v i s i o n  t h e  use o f  t h e  7 5 ~ e -  

l a b e l e d  6-aminoethyl  se l enosu l f a t e  as a t o o l  t o  s tudy  t h e  con juga t i on ,  

metabol ism and e x c r e t i o n  o f  such b i l e  a'cid con jugates.  

I f  t h e  i n t a c t  7 5 ~ e - l a b e l e d  agent does indeed, concen t ra te  i n  h e a r t  

t i s s u e ,  we fee l  a d d i t i o n a l  exper iments  w i t h  7 5 ~ e - l a b e l e d  6-aminoethyl  

s e l e n o s u l f a t e  and analogous s t u d i e s  w i t h  r e l a t e d  compounds w i l l  he 

warranted.  These i n c l u d e  c o m p e t i t i v e  h e a r t  uptake s t u d i e s  which w i l l  



i n v o l v e  d e t e r m i n i n g  t h e  e f f e c t  o f  t a u r i n e  p re t r ea tmen t  on t he  h e a r t  

up take  o f  7 5 ~ e - l a b e l e d  B-aminoethyl  se l  enosul f a t e  i n  r a t s .  A d d i t i o n a l  

s t u d i e s  w i l l  a l s o  be conducted t o  d e f i n e  those pharmacok inet ic  parameters 

t h a t  a f f e c t  op t in ia l  h e a r t  up take  o f  t h i s  agent,  and t h e  p r e p a r a t i o n  of 

h i g h  s p e c i f i c -  a c t i v i t y  m a t e r i a l  w i l l  a l l o w  us t o  i n v e s t i g a t e  t h e  

e f f e c t  o f  c a r r i e r  on t h e  up take  and d i s t r i b u t i o n  o f  t h i s  r a d i o l a b e l e d  

agen t .  We have found  B-ani inoethyl  s e l e n o s u l f a t e  t o  be t o x i c  a t  low 

dosages i n  t h e  r a t  and t h i s  obse rva t i on  w i l l  be f u r t h e r  i n v e s t i g a t e d ,  

There a r e  no t o x i c i t y  problems apparent ,  however, w i t h  t h e  moderate t o  

h i g h  s p e c i f i c - a c t i v i t , ~  p repa ra t i ons  t h a t  have been used t o  image r a t  

h e a r t  t i s s u e .  T issue  d i s t r i b u t i o n  exper iments  w i t h  o t h e r  6-aminoal k y l  

s e l e n o s u l f a t e s  w i l l  a l l o w  us t o  s tudy s t r u c t u r e - a c t i v i t y  p r o p e r t i e s  of 

t h i s  i n t e r e s t i n g  c l a s s  o f  compounds. The p o t e n t i a l  p r e p a r a t i o n  o f  

1 2 3 m ~ e - l a b e l e d  B-aminoethyl  t e l l u r o s u l f a t e  w i l l  a l s o  be i n v e s t i g a t e d .  

BETA-ADRENERGIC MYOCARDIAL AGENTS 

D. v. woo 

C h l o r o p r a c t o l o l  was i o d i n a t e d  w i t h  s t a b l e  i o d i n e  i n  a  p r e l i m i n a r y  

s t u d y  t o  de te rmine  t h e  op t ima l  r e a c t i o n  c o n d i t i o n s  f o r  maximal l a b e l i n g  

e f f i c i e n c y  and t o  o b t a i n  s u f f i c i e n t  m a t e r i a l  f o r  p r e l i m i n a r y  chromatographic 

ana lyses .  The c h l  o r o p r a c t o l o l  ( 1  0 ni icromol es )  and NaI (10 micromol es )  were 

d i s s o l v e d  i n  phosphate bu f f e r  (pH 7 . 6 )  and t h e  r e a c t i o n  i n i t i a t e d  by 

t h e  a d d i t i o n  o f  t h e  c h l  oramine-T o x i d a n t  (20  micromoles) .  A f t e r  one- 

h a l f  hour  t h e  r e a c t i o n  was t e rm ina ted  by t h e  a d d i t i o n  o f  an excess o f  

sodium m e t a b i s u l f i t e .  The e n t i r e  r e a c t i o n  m i x t u r e  was loaded on a  DEAE 

sephadex column and t h e  column e l u t e d  w i t h  TRIS b u f f e r  (pH 8 .3 ) .  The 



absorbance o f  t h e  e l u a t e  was con t i nuous l y  mon i to red  a t  254 and 280 nm. 

F r a c t i o n s  0.5 ml i n  volume were c o l l e c t e d  and t h e  r e s u l t i n g  e l u t i o n  

p r o f i l e  i n d i c a t e d  two major  peaks. The e l u t i o n  p o s i t i o n  o f  t h e  pa ren t  

compound was determined by chromatographic a n a l y s i s  o f  t h e  c h l o r o -  

p r a c t o l o l  s tandard  on t h e  same column. The s tandard  was e l u t e d  i n  

f r a c t i o n s  10-12 i n d i c a t i n g  t h a t  t h e  f i r s t  peak e l u t e d  upon chromatographic 

a n a l y s i s  o f  t he  crude r e a c t i o n  m i x t u r e  ( f r a c t i o n s  10-12) may be unreacted 

s t a r t i n g  m a t e r i  a1 . The second peak ( f r a c t i o n s  24-34) presumably represen ts  

t h e  i o d i n a t e d  p roduc t  and e x h i b i t s  t h e  expected p o l a r  chromatographic 

behav io r .  The f r a c t i o n s  c o n t a i n i n g  t h e  i o d i n a t e d  p roduc t  were combined 

and e x t r a c t e d  w i t h  carbon t e t r a c h l o r i d e  u n t i l  t h e  f i n a l  e x t r a c t  con ta ined  

no u l t r a v i o l e t  absorb ing  m a t e r i a l .  An a l i q u o t  f rom t h e  combined e x t r a c t s  

was taken f o r  a n a l y s i s .  Fo l l ow ing  evapo ra t i on  o f  t h e  so l ven t s ,  t h e  

r es i due  was r e d i s s o l v e d  i n  methanol and a p p l i e d  t o  a  h igh-p ressure  l i q u i d  

chroniatographic column ( S i  1  i c a  A, Perk in -E lmer )  . Methanol was used as 

t h e  e l uen t ,  and o n l y  one ma jo r  peak was de tec ted  sugges t ing  t h a t  t h e  

p roduc t  was homogenouus. The rema in ing  e x t r a c t  was re-chromatographed 

on t h e  DEAE sephadex column, and o n l y  one ma jo r  peak absorb ing  a t  254 

nm was e l u t e d  i n  t h e  same r e g i o n  as t h e  o r i g i n a l  sample ( f r a c t i o n s  24- 

34) .  These r e s u l t s  i n d i c a t e  t h a t  t h e  i o d i n a t e d  c h l o r o p r a c t o l o l  can be 

p u r i f i e d  by DEAE sephadex chromatography and t h a t  t h i s  m a t e r i a l  i s  

r e l a t i v e l y  s t a b l e .  

La rge r  amounts o f  t h e  i o d i n a t e d  c h l o r o p r a c t o l o l  w i l l  be prepared 

i n  t h e  n e x t  q u a r t e r  t o  make a v a i l a b l e  s u f f i c i e n t  m a t e r i a l  f o r  mass 

s p e c t r a l  and n u c l e a r  magnet ic resonance s p e c t r a l  ana lyses.  I n  t h i s  way 

t h e  genera l  chemical  and phys i ca l  p r o p e r t i e s  o f  t h i s  new and p o t e n t i a l l y  



use fu l  agent  can be s t u d i e d  and t h e  p o s i t i o n ( s )  t h a t  t h e  i o d i n e  i s  

i n t r o d u c e d  i n t o  t h e  a roma t i c  r i n g  can be determined. Our even tua l  goal  

i s  t h e  p r e p a r a t i o n  o f  r a d i o i o d i n a t e d  c h l o r o p r a c t o l o l  and t h e  i n v e s t i g a -  

t i o n  o f  t h e  p o t e n t i a l  use fu l ness  o f  t h i s  agent as a  myocard ia l  imaging 

agent .  The r e s u l t s  o f  t i s s u e  d i s t r i b u t i o n  exper iments  i n  r a t s  w i l l  

de te rmine  i f  t h i s  i s  a r e a l i s t i c  goa l .  

The a b i  1  i t y  o f  c h l  o r o p r a c t o l o l  t o  d i  sp lace  3 ~ - a l  p reno l  01 f rom t h e  

p u r i f i e d  membranes f rom t h e  a o r t a s  and myocardia o f  r a t s  has been ' 

i n v e s t i g a t e d  i n  c o l l a b o r a t i o n  w i t h  Dr.  N. Rev is  o f  t h e  B io l ogy  D i v i s i o n .  

A d i sp lacement  cons tan t  (Kg) o f  ~5 x  l o - '  mole has been determined f o r  

t h e  c h l o r o p r a c t o l o l  which i n d i c a t e s  t h a t  t h i s  agent appears t o  be 

s e l e c t i v e  f o r  t h e  B l -adrenerg ic  r ecep to r s  i n  h e a r t  t i s s u e .  F u r t h e r  

s t u d i e s  des igned t o  t e s t  t h e  p o t e n t i a l  i r r e v e r s i b l e  b i n d i n g  o f  c h l o r o -  

p r a c t o l o l  t o  such membranes w i l l  be examined d u r i n g  t h e  n e x t  q u a r t e r .  

IMAGING AND INSTRUMENTATION 

P. R. Pol 6 and d. W.  D o x ~ ~ h o ~ t ! ~  

T r a n s l a t i o n  o f  ORIS 

The f i r s t  phase o f  t h e  t r a n s l a t i o n  o f  t h e  Oak Ridge Imaqinq S,ysteni 

(ORIS) from t h e  PDP-8 language t o  t h e  PDP-11 language has been completed. 

The r e s u l t i n g  system ORIS-1 1  v e r s i o n  01 has been t e s t e d  success fu l  l y  

on a  c l i n i c a l  GAMMA-11 n u c l e a r  medic ine imaging system a t  t h e  V a n d e r b i l t  

U n i v e r s i t y  Medica l  Center .  T h i s  v e r s i o n  of OKIS-11 i s  n o t  a  stand- 

a l one  system b u t  i s  used t o  process raw-data images accessed and s t o r e d  

on d i s k  by t h e  GAMMA-11 system, which i s  a  c l i n i c a l  imaging system 

s u p p l i e d  by t h e  D i g i t a l  Equipment Corpora t ion .  The ORIS-1 1  enhances 



t h e  l i m i t e d  da ta  p rocess ing  c a p a b i l i t i e s  of t h e  GAMMA-11 system by 

p r o v i d i n g  a  number o f  image p rocess ing  procedures.  
I 

Procedures a v a i l a b l e  i n  ORIS-11/V@1 a r e  

1. Non l i nea r  leas t -squares  po lynomia l  smoothing and bounding. 

2 .  Quickbound, a  procedure t o  remove g r o s s l y  abe r ran t  da ta  p o i n t s .  

3.  A n t i s c a t t e r  and a n t i p e n e t r a t i o n  c o r r e c t i o n  t o  remove t h e  e f f e c t s  

o f  gamma r a y  s c a t t e r i n g  i n  t h e  p a t i e n t  and gamma r a y  p e n e t r a t i o n  

o f  t h e  w a l l s  o f  t h e  camera c o l l i m a t o r .  

4. Two-dimensional Fast  F o u r i e r  t r ans fo rm  process ing  f o r  image f i l t e r -  

i n g  and a l s o  f o r  d e t e c t i o n  o f  imaging system d e f e c t s  which o the rw i se  

may grow unno t i ced  f .or  a  l ong  t ime.  

5. An adap t i ve  f i l t e r  d i s k .  A  n o n l i n e a r  smoothing a p p l i e d  i n  t h e  

s p a t i a l  f requency domain o f  t h e  F o u r i e r  t rans fo rm.  

6. Time smoothing f o r  dynamic s tudy  sequences. E s s e n t i a l l y  a  Hanning 

f i l t e r  a p p l i e d  i n .  t h e  t ime  domain t o  t h e  sequence t o  improve t h e  

s t a t i s t i c a l  s t r e n g t h  o f  t h e  sequence w i t h o u t  a f f e c t i n g  i t s  s p a t i a l  

r e s o l u t i o n .  As dynamic s t u d i e s  a re  o f  l one  counts  pe r  p i c t u r e  

element,  t h i s  i s  o f t e n  q u i t e  h e l p f u l .  

7.  The NTMAX f u n c t i o n a l  images f o r  b r a i n  p e r f u s i o n  s t u d i e s .  T ime  

r e1  a t i o n s h i p  and maximum p e r f u s i o n  images a re  summarized f r om t h e  

whole s tudy .  

8. Symmetry images produced f rom s t a t i c  images o r  f rom sums o f  frames 

f rom dynamic s t ud ies ,  These enhance any c o n t r a l a t e r a l  dissymmetr.y. 

A l though ORIS-11 V@1 i s  n o t  a  s tand-  a lone  system, f u t u r e  ve r s i ons  were 

planned t o  be complete systems. The ORIS-11 V@1 depends upon GAMMA-11 

t o  per fo rm a l l  da ta  a c q u i s i t i o n  f o r  t h e  c l i n i c a l  p a t i e n t  s t u d i e s .  The 



ORIS-11 V01 i s  t hen  r u n  as a  separate  t a s k  under t h e  RT-11 mon i t o r .  

The u s e r  man ipu la tes  and processes t h e  GAMMA-11 images, then  rep1 aces 

t h e  processed da ta  o r  f u n c t i o n a l  images c rea ted  where des i red  i n  t h e  

GAMMA-11 da ta  f i l e s .  

The ORIS-11 VB1 has been implemented and t e s t e d  i n  t h e  Department 

of Radio logy,  D i v i s i o n  o f  Nuc lear  Medic ine o f  t h e  V a n d e r b i l t  U n i v e r s i t y  

Med ica l  Center ,  N a s h v i l l e ,  Tennessee. The group headed by D r .  A. B. 

B r i  11 , c u r r e n t l y  on leave ,  i s  l e d  by D r .  Ron P r i c e  and Jnn F r i c kson .  

A c t u a l  c l i n i c a l  t e s t i n g  o f  ORIS-11 V01 w i l l  be performed by t h e  N a s h v i l l e  

group. 

A  t e c h n i c a l  r e p o r t  f o r  ORIS-11 Vfl1 i s  c u r r e n t l y  be ing  f i n i s h e d .  

The r e p o r t  w i l l  c o n t a i n  t h e  genera l  system o r g a n i z a t i o n ,  a  b r i e f  use rs1 -  

gu ide ,  t h e  program l i s t i n g s ,  and i n f o r m a t i o n  on expansion o f  ORIS-11 

VB1. T h i s  r e p o r t  w i l l  be d i s t r i b u t e d  by and suppor ted b j  t h e  B iomedica l  

Computing Techno1 ogy I n f o r m a t i o n  Center (BCTIC) a long  w i t h  t h e  PDP-8 

v e r s i o n  o f  ORIS. 

ORIS Repor t  

Volume 3 o f  ORNLITM-5875 has been pub1 i shed  and wi 11 h~ a v a i l a b l e  

t h rough  RCTIC s h o r t l y .  

The PDP-8 v e r s i o n  o f  ORIS has been b rough t  f u l l y  up t o  da te  w i t h  

i n c o r p o r a t i o n  o f  some minor  improvements. I n  a d d i t i o n ,  t h e  tape  v e r s i o n  

r u n n i n g  on t h e  TC-8 o r  TD8E DECtape u n i t s  has been brought  up t o  da te ,  

as  w e l l  as a tape v e r s i o n  of  O R I S  us i ng  a  VC8E d i s p l a y .  Support  f o r  

f u r t h e r  development o f  ORIS w i l l  t e rm ina te  a t  t h e  end o f  A p r i l .  The 

ORIS program and assoc ia ted  equipment w i l l  c on t i nue  t o  be used t o  s tudy  



t h e  behav io r  o f  new rad iopharmaceu t i ca ls  i n  l a b o r a t o r y  an imals  as a  

p a r t  o f  t h e  c o n t i n u i n g  Nuclear  Medic ine Technology Program. 

MISCELLANEOUS 

Ten shipments o f  4 3 ~  were made t h i s  q u a r t e r .  Three. shipments were 

t o  t h e  U n i v e r s i t y  o f  M i s s i s s i p p i  f o r  coronary  d isease s t u d i e s  i n c l u d i n g  

a  comparison w i t h  s i m i l a r  images ob ta i ned  us i ng  " ' ~ 1 .  Four shipments 

went t o  t h e  Na t i ona l  I n s t i t u t e  f o r  Environmental  Hea l t h  and t h r e e  

shipments went t o  t h e  V . A .  Center,  Wood, Wisconsin.  

Two shipments o f  6 4 ~ u  were sen t  t o  ORAU f o r  t h e i r  s tudy  o f  tumor 

l o c a l  i z a t i o n  i n  an imals  us i ng  6 4 ~ u  c i  t r a t e  admin is te red  -- i n  v i v o .  

One shipment o f  1 6 5 ~ r  was made t o  ORAU f o r  f u r t h e r  e v a l u a t i o n  o f  

i t s  p o t e n t i a l  f o r  tumor l o c a l i z a t i o n  u s i n g  a  p r o p o r t i o n a l  coun te r  

camera. I t  was found t h a t  a  1.0 w t  % Dy ( p r i n c i p a l l y  1 6 4 ~ y )  i m p u r i t y  

i n  t h e  1 6 4 ~ r  neu t ron  t a r g e t  m a t e r i a l  r e s u l t e d  i n  t h e  p r o d u c t i o n  o f  

1  65.Er 1 6 6 ~ y  by double  neu t ron  cap tu re  i n  an amount equa l i ng  1.60% of t h e  . . . . 
> . .  . , L'. C 

y i e l d  a t  a  r e fe rence  t ime  o f  6  h r  pos t -  r e a c t o r  d ischarge  t ime.  Fac to rs  

such as t h e  h a l f - l i f e  o f  1 6 6 ~ y  (81.5 h r ,  - vs 10.34 h r  f o r  1 6 5 ~ r ) ,  decay 

energ ies ,  and r e t e n t i o n  t ime  i n  t h e  human body l e a d  t o  t h e  conc lus i on  

t h a t  t h e  1 6 6 ~ y  con tamina t ion  i ~ i u s t  be g r e a t l y  reduced b e f o r e  human 

a p p l i c a t i o n s  cou ld  be cons idered.  

V i s i t o r s  f o r  t h i s  p e r i o d  i n c l u d e d  Dr. K. J. I r g o l i c  f rom t h e  

Chemistry Department a t  Texas A & M U n i v e r s i t . ~ ,  who d iscussed t h e  

synt.hesi s o f  o rgano te l  l u r i u m  compounds o f  b i o l o g i c a l  i n t e r e s t .  Iele a1 so 

presented a  HASRD seminar on February 19, 1978, d e s c r i b i n g  t h e  e f f e c t s  

o f  a r s e n i c  on b i o l o g i c a l  systems. Dr .  Dav id  Schurr  f r om  t h e  Nuclear  



Medic ine  Department o f  t h e  Ka i se r  Permanente Medical  Group i n  Oakland, 

C a l i f o r n i a ,  v i s i t e d  on January 2, 1978 t o  d iscuss  t he  O R I S  system. 

Henry Kramer, t he  manager o f  Nuclear  Products Technology a t  Union 

Carb ide  Corpora t ion ,  v i  s i t e d  on March 15 t o  d iscuss  rad iopharmaceut ica l  

d w e l  up~ner.~.t. 

J. D.  Hoeschele a t tended t h e  Midd le  A t l a n t i c  Regional Meet ing o f  

t h e  American Chemical S o c i e t y  a t  Hunt v a l l e y ,  Maryland, on A p r i l  5-7. 

F. F .  Knapp, J .  K.  Poggenburg, and D. V .  Woo at tended t h e  1 s t  Annual 

Meet ing  o f  t h e  Radiopharmaceut ical  Science Counci l  o f  t h e  Soc ie t y  

o f  Nuc lear  Medic ine a t  A t l a n t a ,  Georgia, on January 22. 
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Tab le  1. The d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  i n  r a t  t i s s u e s  a f t e r  
i n t r a v e n o u s  admini  s t r a t i o n  o f  va r i ous  doses o f  ' 5m~t - l  abel ed %-DDPa 

Percen t  dose pe r  gram t i s s u e  Av k S.D. 
Dose (nlg/kg) 1 2 5 6 8 (a1 1 doses) 

T i ssue  

B lood  0.23 0.21 0.24 0.19 0.19 

l i v e r  0,37 0.33 0.38 0.31 0.34 

b p l  een 0.24 0.26 0.30 0.24 0.23 

S. I n t e s t i n e  0.10 0.11 0.11 0.070 0.11 

Kidneys 1.87 1.56 1.84 1.40 1.62 

Testes 0.045 0.12 0.032 0.036 

B r a i n  0.012 0.015 0.012 0.011 0.012 

H e a r t  0.084 0.068 0.079 0.061 

Lungs 0.21 0, ? I  0.23 n.11 

Carcass 0.13 

(Pe rcen t  dose) (24.7%) 
- - - - -~~ ~p 

a ~ o n c e n t r a t i o n  o f  ' gsmPt - l abe led  s-DDP = 1.0 mg/ml s a l i n e  s o l u t i o n .  
The da ta  r e p o r t e d  i n  Tables 1 and 2 were ob ta i ned .us ing  F i sche r  344 
male r a t s ,  10-14 weeks o l d .  A s a l i n e  s o l u t i o n  o f  t he  195mPt - l abe led  
agent  was i n j e c t e d  v i a  t h e  t a i l  v e i n  and t h e  t i s s u e s  were removed 
24 h r  l a t e r  arid r-adioassayed. 



Table  2. The d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  i n  r a t  t i s s u e s  
24 h r  a f t e r  t h e  i n t r a v e n o u s  a d m i n i s t r a t i o n  of l g 5 m p t - l a b e l e d  
[PtA4]C12 agents  

Percent  dose p e r  gram t i s s u e  x 10 2 

T issue  

B l  ood 0.66 0.75 k 0.20 1 .6  k 0.3 

L i v e r  13.7 3.5 k 0.3 20.7 k 1.6 

Spleen 6.3 2.1 k O . 2  3.4. 2 0 . 0 1  

Pancreas I 1.2 + 0.2 2.1 k 0 . 2  

Stomach 4.2 0.32 k 0.03 1.5 k 0.2 

S. I n t e s t i n e  7.6 1 .  k 0.6 4.8 k 1 .2  

Kidneys 24.6 12.3 k 1.0 97.2 + 4.8 

Fa1 l o p i a n  tubes,  6.9 1.2 k 0.1 1 . 3  + 0.2 
o v a r i e s  & u t e r u s  

Muscle 

H e a r t  

B r a i n  

Cecum 

(Percen t  dose) (2 .3  + 0.8% 4.0 k 0 . 3  

a ~ h i s  p r e p a r a t i o n  p r o b a b l y  a l s o  c o n t a i n s  5 m P t - l a b e l e d  [PtA3C1]C1. 
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