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ABSTRACT - 
A test  dose of Zrg5 was given t o  a female p a t i e n t  whiah had 

a m a t w t c t i c  r e t i o u l o  endothel ia l  tunor at  the d i a t d  por t ion  of the 

l e f t  femur. A comparison of the depos i t ion  o f  ~ r 9 5  showed gmater u p t h  

24 hours after a d n i n i s t r t t i o z  t h c  any of the nomnl t i s s u e s  investigated. 
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1, . 

COMPJJULTIVE DEFOSITION OF 2r95 IH A RETICW ENDOTHELIAL TUMOR 

TO NORK;,L TISSUES IN A HWLN PbTIENT 

Reoent s t u d i e s  have demonstrated t h a t  rad iooot ive  Zrg5 1s 

deposi ted in 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  rat  (I), 

r a d i o a c t i m  isotope o f  z i rconiun is aval lnble  in l a rge  q u a n t i t i e s  owing 

This 

t o  the f a c t  thct  it is produced by the fission o f  ur'enirtn in the p i l e .  

Irz decaying t o  Cbg5 it tits b e t a  pc i r t ic les  which have a m a x h u m  energy 

of 0.4 MeV rays,  

of the iociring raCia t ion  is expended olose  t o  the area o f  Zrg5 deposi t ion.  

The g-a rays which we e s i t t e d  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  of deep 

W i n g  t c  these decay o h a r a o t e r i s t i c s  t h e  major ?Ortion 

mgions of  depos i t ion  i n  the  body by e x t e r n a l  measurement using such a 

device as a Geiger Muller couzter .  

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

r e t f o u l c  endo the l i a l  tunor ,  which nrose. appcrent ly  i n  t h e  r p l e e a  ond latar 

metastasized t o  t he  liver and the d i s t a l  ep iphys i s  of the l e f t  femur, 

was given a t e s t  dose o f  Zrg5, 

s a f i a e  s o l u t i o n  intravenously 24 hours p r i o r  t o  t h e  rnid-thigh amputation 

This was adminis tered a8 8n i8OtOniO 

of the l e f t  leg.  

The amount of Zrg5 given woa 1.76 m i l l i c u r l e s ~  Orring t o  the 

f a c t  t h a t  t he  l i v e r  i a  t h e  m a j o r  s i t u  o f  depos i t ion ,  the s i z e  of the  t e s t  

dose wag l imi t ed  t o  a s a f e  r n d i a t i o n  level for t h a t  organ, assuming 100% 

r t e n t i o n  o f  Zrg5. This amount o f  r a d i o a c t i v i t y  would give the  liver l e s s  . 

DOEIHQ 
than 100 r over a per iod  o f  two weeks. Ib subsequent e x o m t i o n  by the  
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liver and the  r e l a t i v e l y  s h o r t  h a l f - l i f e  o f  65 day6 precluded any r i r k  

t o  the p a t i e n t  wi th  r e s p e c t  t o  rGdia t ion  damage. Sampler of t h e  tumor 

aa well od normal t i s s u e s  were obtained from t h e  limb f o r  r a d l o m t l v e  

csaay. The d i s t r i b u t i o n  of Zr95 in these t i s s u e s  l a  given in Table I 

na percen t  o f  the  cda in i s t s r ed  t r t c e r  dose per  gram of tissue. 

Percec t  of  Trscer Dose Per Grcm Wet Weight* 

Tissue 

Tumor 

Fenur 

Tibis. 

e0005 

e0003 

,0002 

Msrrovr froc fecur (yellow) a00006 

Umrox fror: t i b i c  ( p 1 1 0 ~ )  ,0000 1 

Muscle (gu t ro r . ec ius )  * ,00001 

Fe t  

Blood 

Skin 

,00001 

.ooos 

.00003 

An oxanina t ion  o f  Thble I demonstrates t h e  r e l a t i v e l y  greater 

uptcke o f  tumor canpared t o  the  normal tissues of the  body which were 

a v a i l a b l e  f o r  assay. Sinoe the probable volume of a l l  of the m e t a s t a t l o  

tumor growths could n o t  be determined, it wna . impossible I n  t h i s  om8 t o  

determine what poraent  of t h e  totcl  BCtiVity was t a b n  up by tumor or  lf 

the concent ra t ion  of Zrg5 in t umor  wsu deoondent upon i t s  anctornloal lboa t lon .  

a 
3= 
\ 
LLI 
0 
0 

The 6ens i t iv l ty  of the metsuring Instrument  WLS such t h a t  tho determination 
had an error of  l e s s  t h m  + - 6. 



External eurface macuwments of the  body t w o  hours a f t e r  Zrg5 

l n j e a t l o n  showed only two areas of Zr95 deposi t ion.  

whloh had about 9% o f  t h e  t o t a l  measurable aotivity and t h e  tumor whloh 

Them were t he  liver 
, 

was lator removed, 1%. 

ope ra ti on 

The sp leen  had already been removed I n  a prOv~oUs . 

These da t a  agree wit!! those obtained i n  t h e  r a t  i n  t h a t  Zrg5 

when in j ec t ed  intravenously i n  i s o t o c i c  s a l i n e  is pr imar i ly  deposi ted i n  

liver, spleen, and t o  a l esEer  ex tan t ,  skeleton. '  

Radioautogrqhs  were obtained of the tumor and surrounding areas 

and are shov;n i n  Figs .  I w.2 17. Thess demonstrated t h e  s e l e c t i v e  uptake 

o f  Zrg5 as compared t o  t!% 6zrromCicg  t i s suee .  A photograph Of the 

w t i o n  through the l h 5  w:T.Ic.k V.EZ used t o  make the  radioautographs i 6  

shown i n  Fig. 111. Fig. T'; iE'L photozicrograph of the tumor i t s e l f .  

Reference: 

UCRL-41, Cuarterly R e p o r t  October 1947 t o  January 1948, Univers i ty  of 

California, Radiat ion h b o r r t o r y ,  Medical and Heal th  Divis ions 
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