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il t e s t  dose of  21-95 vias given  t o  a female p a t i e c t  which hzd 

3 r r a t ~ s t ~ t i c  r e t i c u l o  e n d n t h e l i a l  tumor tt t h e  distal p o r t i o n  o f  the 

left femur.  

24 hours a f t e r  a h i n i s t r z t i o n  thun any of  t h e  nornGl ti:rsues inva:-lg;tPd. 

I'. crmpzr ison  of tho d e p o s i t i o n  o f  Zrg5 sho:.rc?d Frec ter  uptE..!ce 

COi,SI.R,.TI7% DSPOaITION OF 7rg5 IK A PCTICTJ',O L:<'JOm,LIiL T'J?.rIOF 
TO !JO?XAL TISSLTS I!; A !ILTIL'\N i ,  TIENT 

By B. V. Low-Beer, )3.3., K. G. S c o t t ,  Ph.D., Jose-h G. Hrsl l i toc ,  ?,'.2., 
and R .  S.  S tone ,  Ll.2. Xfrch  i 5 ,  1948 

For  e v e n t u a l  p u b l i c a t i o n .  
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B. V. Low-Beer, M.D., K. G. S c o t t ,  Ph.D. 
Joseph  G .  i h i l t o n ,  M.D., R. S.  S tone ,  h1.3. 

Recent  s t u d i e s  have d m o n s t r h t e d  t h a t  r a d i o a c t i v e  Zrg5 i s  

d e p o s i t e d  i n  t h e  r e t i c u l o  e n d o t h e l i a l  sys tem o f  t h e  r a t  (1). 

r a d i o a c t i v o  i s o t o p e  o f  z i r c o r . i * x ,  i s  a v a i l c b l e  i n  l a r g e  q u a n t i t i e s  owing 

t o  t h e  f t t c t  t h . t  it i s  produced tly the  f i s s i o n  of  urmiurn i n  t h e  p i l e .  

In decaying  t o  CbYb it e m i t s  bcta F G r t i c l o s  which hnvo a nuimum e n e r a  

o f  0.4 h!ev r a y s .  

o f  t h e  i o n i z i n g  r a d i a t i o n  i s  e m e n d e d  c l o s e  t o  the & r e &  o f  Z r g 5  d e p o s i t i o n .  

The pmma reys which ure  e m i t t e d  n l l o w  p r e c i s e  i n v e s t i g a t i o n  o f  desp  

regions o f  d e r o s i t i c n  i n  t h e  body by e x t e r n a l  measurement u s i n g  such G 

d e v i c e  as D Geiger  Mul le r  c o u n t e r .  

This  

0wi.ng t o  t h e s e  decay  c h n r c c t e r i s t i c s  t h e  major  n o r t i o n  

On January 5 ,  1946, H 55 y e a r  o l d  female p a t i e n t  w i t h  a 

r e t i c u l c  c r A d o t h e l i n l  tumor, c.hich a r o s e  app:.rer.tl;. ill  t h e  s p l e e n  m d  l n t e r  

m e t a s t a s i z e d  t o  t h e  l i ver  and t h e  Z i s t a l  e p i p h y s i s  o f  t h e  l e f t  f o n u r ,  

wos g i v e n  E t e s t  dose of Zrg5. 

s n l i n e  s o l u t i o n  in t r r ivenous ly  24 hours  p r i o r  t o  t h e  mid- th igh  m p u t a t i o n  

of t h e  l s f t  l e g .  

TI?is was a d n i n i s t e r o d  G S  a! i s o t o n i c  

The mount of Zrg5 g i v e n  was 1.76 mi l l i cu r i e s ,  ONing t o  the  

feet t h c t  t h e  l i v s r  i:; t h e  mojor  s i t e  o f  depDSiti0i-i. t h e  s i z e  o f  t h e  t e s t  

dose wns l i m i t e d  t o  a s a f e  rLdic . t ion  l e v e l  f o r  t h s t  o r g m ,  usslming 10% 

r e t e n t i o n  o f  Zrg5. 

t h a n  100 r over o. p e r i o d  of two weeks.  

This a m o w t  o f  r n d i o a c t i v i t y  would K i m  t h e  l i v e r  l ess  

I t s  s u b s e q u e n t  e x c r e t i o n  by t h e  
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liver and the  r e l a t i v e l y  s h o r t  h c l f - l i f e  o f  65 days p w c l u d e d  m y  r i s k  

t o  tho p a t i e n t  w i t h  r e s p e c t  t o  r t -diLt ion damage. Samples of  t h e  tumor  

as well  DS normal tissues were obtLinerl from tho  l imb f o r  r c d i o c c t i v e  

I X S Q ~ .  The d i s t r i b u t i o n  o f  Zrg5 i n  t h e s e  t i s s u e s  i s  g iven  i n  Table I 

as p e r c e n t  of t h e  i h i n i s t e r e d  t r L c e r  dose p e r  grm of t i s s u e .  

TL3I.X I 

Percent .  o f  T r r c e r  Dose P e r  Grm 'Yet " 'c. i~hC* 

Tissue  

Tumor 

Femur 

Tibic, 

X s r r o w  from femur ( y e l l o w )  

?,farrow from t i b i a  ( y e l l o w )  

Muscle ( g a s t r o n e m i u s )  

F Q t  

Blood 

S k i n  

) m o n s t r a t e s  t 

.#005 

.0033 

.on02 

.00006 

.OOCOl 

.00001 

.00001 

.0003 

.00003 

3 r e l n t i v e l y  Erector 

uptLke o f  t u m o r  compared t o  the n o r n n l  t i ssues  o f  t h e  body which were 

civr;ilr:ble f o r  assay. Sinco t h e  probt.blo volumo o f  n l l  o f  t h e  m e t u t t i t i c  

t u m o r  growths c o u l d  not: be d e t o r n i n a d ,  it was imposs ib l e  i n  t h i s  cnse t o  

dotermino what  p c r c o n t  of t h o  t . n t p l  L c t i v i t y  was taken up by tumor o r  i f  

t h e  c o n c c n t r L t i o n  of Zrg5 i n  +,uxor YGS d e w n d s n t  upon i t s  n n c t o m i c d  i a c o t i o n .  

- 
C E  

-I 

- ~~ 

,- .- 

* The s e n s i t i v i t y  o f  t k , ~  r n e x u r i q  i n s t r u i i e n t  W L Z  such t h - t  thd d s t e r n i n a t i o n  
hod m error ~f l,?ns t k . c n  + - E-?. 
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E x t e r n a l  s i i ~ f a c e  n a s a s u r e m a t s  of t h e  body t w o  hours  a f t e r  Zrg5 

i n j e c t i o n  showed only  two a r s k s  of Zr95 d e p o s i t i o n .  

which had =bout 907; of t h e  t o t e l  measurable  a c t i v i t y  w.d t h e  tumor which 

was l a t o r  removed, 105:. The s p l e e n  had a l r e n d y  b e l n  removed i n  a p r e v i o u s  

o p e r a t i o n .  

These were t h e  l i v e r  

Those d a t a  agree  w i t h  t h o s e  o b t a i n e d  i n  t h e  r a t  i n  t h a t  Zrg5 

when i n , j e c t e d  i n t r e v e r i o u s l y  i n  i s o t o n i c  s a l i n e  is p r i m a r i l y  d e p o s i t e d  i n  

l i v e r ,  s p l e e n ,  and t o  a lesser  e x t e n t ,  s k e l e t r m .  

Radioautographs  were o b t a i n e d  o f  t h e  t u m o r  and snr ro i ind ing  a r e a s  

and are sholm i n  F i g s .  I and 11. The63 demonst ra tod  t h e  s e l e c t i v e  uptake 

o f  ~ r 9 5  QS conpared  t o  t h e  s u r r o m d i n g  t i s s u e s .  

s e c t i o n  through t h e  l imb which WGS us.jd t o  make t h e  r h l i o a u t ~ g r a p h s  is 

shown i n  F i g .  111. 

A Fhotcpraph  of  t h e  

F i g .  IV i s  2 p h o t o n i c r o p r a p h  cf  t h e  t i u n o r  i t s e l f .  
e 

Reference  : 

UCBL-41, C.uar te r ly  R e p o r t  October  1947 t o  J u ~ u Q ~ ~  1919, ' J n i v e r s i t y  of  

C a l i f o r n i a ,  R a d i a t i o r ,  h b o r h t o r y ,  Medica l  and H s a l t h  D i v i s i o n s .  

RL1D/nw 
3-26-48 
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