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A t e s t  dose o f  Z r g 5  w a s  given t o  a female pa t ie r , t  which had 

a rri?ttstc.tic r e t i c u l o  e n d o t h e l i a l  t u m o r  h t  the d i s t a l  p o r t i o n  of  t he  

l e f t  femur. A comparison o f  tho depos i t i on  of Z r g 5  showed g r e a t e r  uptake 

24 hours a f t e r  a k i n i s t r e t i o n  than any of the noma1 t i s s u e s  inves t iga t ed .  

By B. V. Low-Beer, Y.D., K. G. Sco t t ,  Ph.D., Joseph G .  Hamilton, M.D., 
and R. S. Stone, X.D. ?le.rch 15, 1943 

For eventual pub l i ca t ion .  
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C0MPfJL;TIVE DEFOSITION OF Zrg5 IB LA 3ETICULO EIJDOTHELIAL T?JMOR 

TO N0FtlU.L TISSUES IN 11 5UTb’J PiLTIENT 

B. V. Low-Beer, M.D., K. G. Sco t t ,  Ph.D. 
Joseph G. Lani l ton ,  M.D., R. S. Stone, M.D. 

Recent s t u d i e s  have demonstrated t h a t  r ad ioac t ive  Zrg5 is 

depos i ted  i n  the r e t i c u l o  e n d o t h e l i a l  system of  t h e  r a t  (1). This 

r a d i o a c t i w  isotope of z i r c o n i m  is  s v a i l z b l e  i n  la rge  q u a n t i t i e s  owing 

t o  the  f h c t  t h k t  i t  i s  produced by the f i s s i o n  o f  ur‘anium i n  the  p i l e .  

In decaying t o  Cbg5 it emits  b e t a  p a r t i c l e s  which have a m a x i m u m  energy 

o f  0.4 hlev rays.  Owing t o  t h s se  decay c h a r a c t e r i s t i c s  t h e  m a j o r  n o r t i o n  

o f  the  ior i iz ing r e d i z t i o n  i s  expended c lose  t o  the &rea  o f  Zrg5 depos i t ion .  

The gamma rays  which ure emi t t ed  a 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 o n  i n  the body by e x t e r n a l  measurement using such a 

* 

device as a Geiger Muller counter .  

On January 5, 1946, a 55 year  o l d  female p a t i e n t  wi th  a 

r e t i o u l c  e n d o t h e l i a l  t u m o r ,  which arose a?pr.rer,tly i n  t h e  sp l sen  a d  l a t e r  

metas tas ized  t o  the l i v e r  and t he  d i s t a l  ep iphys is  o f  the l e f t  femcr, 

WG.S given 8 t e s t  dose o f  Zrg5, This was  adminis tered ES an i s o t o n i c  

s a l i n e  s o l u t i o n  intrhvenously 24 hours p r i o r  t o  t h e  mid-thigh amputation 
b 

o f  the l o f t  l e g .  

The amount of Zrg5 given was 1.76 mil l icur ies ,  ONing t o  the 

f a c t  t h s t  t he  l i v s r  is the m n j o r  s i t e  o f  depos i t ion ,  t h e  size o f  the t e s t  

dose w:,s l imi t ed  t o  a sd‘e r r d i z t i o n  l e v e l  f o r  t h a t  organ, assuming 10% 

r e t e n t i o n  o f  Z r g 5 .  This a m o u t  of r a d i o a c t i v i t y  would give the l i v e r  l e s s  

t h a n  100 r over e pe r iod  o f  two weeks. I t s  subsequent e x c r e t i o n  by the  
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l i v e r  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 dzys precluded my r i s k  

t o  tho p a t i e n t  w i th  r e s p e c t  t o  rLd ia t ion  damage. Samples o f  tho tumor 

as wel l  as normal t i s s u e s  were obtiiined from the  limb f o r  r a d i o r c t i v e  

~ 6 5 2 ~ .  The d i s t r i b u t i o n  of Zr95 i n  these t i s s u e s  is given i n  Table I 

ns percsn t  o f  the  c h i n i s t e r e d  t r t c e r  dose per  g r m  o f  t i s s u e .  

TABLE I 

Pe rcec t  o f  Trzcer Dose P e r  Grm '.Vet ' 'bight* 

Tissue 

Tumor 

F e  rnur 

Tibio,  

I L r r o w  from femur , j e l low 

Mar row f r o m  t i b i a  (yal low) 

bIuscle (gas  tronemius) 

F &t 

Elood 

Skin 

.0005 

e0003 

00002 

.GO006 

.ooco1 

.00001 

,0000 1 

.0003 

.00~03 

1'Ln c x m i n a t i o n  o f  TLcble I demonstrates t he  r e l a t i v e l y  g rea t e r  

uptbke o f  t u m o r  compared t o  the normal t i s s u e s  o f  the  body which were 

cvc.il::ble f o r  ass3y. Since t h e  probeblo volume of all o f  tho m e t u t a t i c  

t u m o r  growths could no t  be d e t e r n i m d ,  it was impossible i n  t h i s  case t o  

datermine what ps rcent  of  t h e  t o t d  m t i v i t y  was taken up by t u m o r  or  if 

t h e  concsntrLt ion of 3rg5 i n  tumr WIGS denandant upon i t s  anctomicel l ~ t i o n .  

& * The s e n s i t i v i t y  o f  the m e x u r i n g  instrument  WLE such thGt tho determinat ion 
had m e r r o r  o f  l a s s  t han  + - e$. 

I J f S l b 3  
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95 Externa l  su r f ace  nsasurenenentc of the Sody t w o  hours a f t e r  Z r  

i n j e c t i o n  showed only two areas  o f  Zrg5 depos i t ion .  

which had about 90% o f  t he  t o t a l  measurable a c t i v i t y  and the  tumor which 

was le tor  removed, 10s. The sp leen  had a l ready  been removed i n  a previous 

ope ra t ion .  

These were the  l i v e r  

95 These da t a  agree w i t h  those obtained i n  the r a t  i n  t h a t  Zr 

when i n j e c t e d  in t rzvenous ly  i n  i s o t o p i c  s a l i n e  i s  p r imar i ly  depos i ted  i n  

l i v e r ,  spleen, and t o  a l e s s e r  extxmt, skeleton.  

Radioautographs were obtained o f  the tumor  and surrounding areas 

and are shov:n i n  F igs .  I and 11. Thess demonstratod t h e  s e l e c t i v e  uptake 

o f  Zrg5 as  conpared t o  the surroanding t i s s u e s .  

s e c t i o n  through the limb which w6.s ussd t o  make the r&dioautographs i s  

shown i n  Fig. 111. 

A photcgraph of the 

Fig. I V  is c photonicroeraph o f  the tumor  i t s e l f .  

Reference : 

VCRL-41, Cua r t e r ly  Report  October 1947 t o  January 1940, Univers i ty  of 

Cs l i fo rn in ,  Radia t ion  Laborhtory, Nedicnl and H3alth Divis ions . 
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