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ABSTRACT 

11 t e s t  dose o f  Zr95 was given t o  a female pa t i en t  which had 

l a matastet ic  r e t i c u l o  endothel ia l  tumor a t  the d i s t a l  por t ion  o f  the 

l e f t  femur. 

24 hours a f t e r  adxzinistrrt ion than any of the noma1 t i ssues  invest igatsd.  

h comparison o f  t he  deposit ion o f  Z r g 5  showed greater uptake ! 
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B. V. Low-Beer, M.D., K. G. Sco t t ,  Ph.D. 
Joseph G. Eamilton, N.D., R. S. Stone, M.D. 

Recent s tud ie s  have demonstrated t h a t  radioactive Z r g 5  is 

deposited i n  the r e t i c u l o  endo the l i a l  system o f  the r a t  (1). 

radioact ive isotope of zirconilur, i s  available in  large q u a n t i t i e s  owing 

t o  tha  f a c t  t h E t  it i s  produced by the f i s s i o n  o f  uraniun in  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 haTe a maximum ene rg j  

o f  0.4 Mev rays. 

of t he  ionizing r z d i z t i o n  i s  expended c l o s e  t o  the area o f  Zrg5 deposition. 

The gamma rays which are emitte? a l l o w  precise  invest igat ion o f  deep 

regions o f  deuosi t ion i n  the body by gxternai measurement using such a 

device as a Gaiger Muller counter. 

On January 5, 1948, a 55 year old female pa t i en t  wi th  a 

This 

Owing t o  these decay c h a r a c t e r i s t i c s  The major nort ion 

r e t i c u l o  endo the l i a l  tumor ,  which arose appc.rently in  the spleen and later 

metastasized t o  the  liver and the d i s t a l  epiphysis o f  the l e f t  femur, 

was given a tes t  dose o f  Zrg5, 

s a l i n e  so lu t ion  intravenously 24 hours p r i o r  t o  the  mid-thigh mputa t ion  

o f  the left l e g .  

This was administered ES an i so ton ic  

The amount o f  Zrg5 given was 1-76 mil l i cu r i e s ,  ONing t o  the 

f a c t  t h a t  the l i ve r  is the m a j o r  s i t e  o f  deposit ion,  the s ize  of the t e s t  

dose was l imited t o  a saf'e r ad ie t ion  Level f o r  t h a t  orgmi,  assuming 10% 

r e t en t ion  of Zrg5. 

than 100 r over a per iod  o f  two weeks.  

This amount o f  r a d i o a c t i v i t y  would give the  liver less 

Its subsequent excret ion 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 a l f - l i f e  of 65 days procluded any r i s k  

to the p a t i e n t  with r e spec t  to r ad ia t ion  damage. SamDles of  the tumor 

as well as normal t i s s u e s  were obtained f r o m  the limb f o r  radioactive 

~ s s a y .  The d i s t r i b u t i o n  o f  ~ r 9 5  i n  these t i s s u e s  i s  given i n  Table I 

as percent o f  the zdministered t r c c e r  dose per gram o f  t i s sue .  

TJLBLE I 

Percent  of Tracer gose Per Grrm Tet  ‘:!eight* 

Tissue 

x 

Tumor ,0005 

.0003 Femur 

T i b i a  .oco2 

3q.lsrrow from femur (yellow) .Oil006 

.oooo 1 ?,farrow from t i b i a  (yellow) 

uuscle (gastronemius) .00001 

Fat .oooo 1 

,0003 Blood 

Skin ,00003 

ia cxamination o f  Tabla I demonstrates the r e l a t i v e l y  greater  

upt& o f  tumor compared t o  the normal t i s sues  o f  the body which were 

ava i lab le  f o r  assay. Since the probable volume of all o f  the metas ta t ic  

tumor growths could n o t  be determined, it was impossible in t h i s  case to 

determine what Fsrcent of the t o t a l  a c t i v i t y  was t a k m  up by tumor o r  if 

the concentration o f  Zrg5 i n  tumor  was deoendent upon i ts  anatomical locat ion.  

* Tho s e n s i t i v i t y  of the mezsuring instrument WGS such thzt  tho determination 
had an e r r o r  o f  loss t han  + - @. 
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External surface measurements of the Sody k;ro hours a f t e r  Z r g 5  

i n j e c t i o n  showed only kuo argas o f  Zr95 deposit ion.  

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

was l a t o r  removed, 1%. The spleen had already been removed in  a previous 

operation. 

These were the l iver 

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

when in j ec t ed  intravenously i n  i so ton ic  s a l i m  i s  o r - h a r i l y  decosi ted in  

liver, spleen, and t o  a l e s s e r  extant, skeleton. 

Radioautographs m r e  obtained of t i e  t u m o r  ami surrounding areas 

and are shmvn i n  Figs .  I and 11. Thess demonstrated th’3 s e l e c t i v e  uptake 

of Z r g 5  as conpared t o  the surrounding t i s s u e s .  

s e c t i o n  through the limb which -:ms used t o  sake the radioautogra?hs i s  

shown i n  Fig.  111. Fig. N i s  Q photomicrograDh o f  the t anor  i t s e l f .  

A nhocograph of the 

Reference: 

UCRL-41, Cuartarly Report October 1947 t o  January 1948, Tnivers i ty  o f  

Ca l i fo rn ia ,  Radiation Laboratory, Xedical and Hsalth Divisions. 
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