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STliljIES 11; GLYCII:E-2-CU. 1,d”LBOLISE.: Ii. i. J 

1, The rulncnary m c r e t i c n  of ~ 1 4 0 ~  

h e  I, B e r l i n ,  B. 1.;. Tolbert ,  and J. E. Larrrence 

Donner Laborato-y of Uedical Fhysics 
Physics Department and Radiation Laboratorg 

University o f  Cal i fornia ,  Berkeley, Cal i forn ia  
Septelcber 1, 1950 

I n t  r oduct i cn 

There hes been ccnsidercble discussion rcgcrding t h e  use o f  Czrbcn U 

i n  c l i r i c a l  inves t iga t icns ,  y a r t i c u l e r l y  i’ron; the stzii1;eirA cf i-etcriticn 

ir t h e  Is063 c?f 

evidence f r c m  ar,i11;2l imes t ige t ior i s  t . z t  fcllc~,~;ii:; E-. e i:;trave;;c.Li 2 Ir j  c c t l c n  

cf siyGle C 

mst cf tke rad icec t , iv i ty  sill be excreted as C 

The ?ate of excret icn In mice v i 2  t h e  lmgs ~ q d  tile r z t e  of l o s s  ci’ Cr.rbcri 11, 

a long l ived (5bGO yeers )  rzLdioective isotopc. ?-:ere is 

u, 1g.Seled cc;r:ii ~ ~ n d s  occurring i n  uti-mal Sioc!ieiiicd yrucel;:jes 

14 0 n i t k i n  8 f e n  d c ; _ s ~ 9 2 9 3 y 4 9 5  2 

the  brea.t!l iii tlie f irst  tnc days ant  the slowest, t i s s u e  ccq.onent 7 ~ ~ ~ - s  fcund 

t o  i..-zve ii >ihlf t i m  of a r p r o x i  Etely 

f o r  extrz;ciz,.tic,n of‘ tLis mimd data  t o  m a .  

t c  II;.exwe t1;e r a t e  of p l n i c n q ;  excretion of Carbon U. E S  C 
l-4 stzree.  as glycine-2-C , 

10 ~ays.6 m e r e  is rLo n;et!-,od avz..ilc-.ble 

?‘he p e s e n t  study TZS designed 

O2 when adniir,i- u 

i.:etLobs 

I ethz-1-lzbelec t;lycir,e BZE prepared by chlor i ix t ic i i  eyrd ar.Lnaticr. of  

a c e t i c  acid-2-C‘ and had a s p e c i f i c  a c t i v i t y  of 12.2 rnicrocmies/n:g. o f  

g l ~ c i a e . ~  h s e r i e s  of fou r  ,-atieiits vas ~ iven apkroximstely iGO 1: icr9cr;ries 

of g ; y c i m - 2 - ~ ~ 4  (8  rig.; intravenously i n  10 r i ~ .  d i s t i i l e 6  natc:- for the 

f I14743 
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purpose of t h e  determination of the red blood c e l l  life;' s ince previous 

inves t iga t ions  with radio-iron ha6 indicated that mmy pa t i en t s  with chroni 

leukemia might have r ed  blood cel ls  with a shor te r  than normal l i f e  span.1' 

Frequent-breath sarqAes mre taken by a device ( see  Figure 1) designed t o  

c o l l e c t  t he  excired a i r  in  a rubber balloon f o r  a measured perioc3 of time. 

The balloon was t r ans fe r r ed  t o  a bubbler system (see  Figure 2) arid t ke  exy: 

a i r  d r a m  through a f K  sodium hydroxide solution. The carbon dioxide thus  

absorbed mas prec iEi ta ted  as BaC03 by i i  NO The barium carbon' 

was f i l t e r e d ,  d r ied  a t  110' C and weighed t o  determine t h e  mount of  C02 

excreted per  mimte.  The saq le s  were counted Tiit11 a Fropcrtional counter 

where the s p e c i f i c  a c t i v i t y  was g rea t e r  than 10 d i s . / d c . / q .  BaCO,; those 

with a lower a c t i v i t y  were measured i n  an ion iza t ion  chamber. These instr  

ments were ca l ib ra t ed  witk t h e  cur ren t  Oak Ridge C' standard n i l l i c u r i e  'c 

- 

and BaC12, 4 3  

2 

spec ia l ly  prepared sanples. 

Inasmuch as t h e  r a t e  of pulmonzrj 

i s t e r e d  i n  t h i s  form was not i n o m  a t  the 

were placed i n  an oxygen t e n t  although no 

excret ion of  Carbon Ir, wkei; r:Zrnj 

s t a r t  of these s tud ies ,  tine p . t f  

oxygen w a s  supplied, so  t h a t  the 

expired air would pass through t h e  soda-line f i l t e r  and thus absorb t h e  C~ 

dioxide, I n  addi t ion  a vacuum p u q  continually exhausted the  a i r  from i n  

s ide  the  t e n t  t o  t h e  outs ide of t h e  building. These precautions were aai  

ta ined f o r  approxi!. a t e ly  30 hours. 

Results 

Figure 3 shoas  t h e  s p e c i f i c  a c t i v i t y  as a funct ion of t i n e  of the  

expired carbon dioxide as BaCG The naximt s p e c i f i c  a c t i v i t y  o f  the 3* 
I_--__- 

* 
Nucleorsber - L.anufactured bj' Radiation Counter Lab, Chicago, I i l i n o i s  



- 5- 

ex?;irsd bresth gccurred n i t k i n  t h e  first hour  f o l l m i n g  the i n j ec t i cn .  

k. meaeurtblc, m c u n t  cf r z d i o s c t i v i t y  ,mas Lresent n l t k i n  the  f i rs t  1G 

CartorL U, esc re t i cn  E S  deterriLned f r o R  the zmmt  o f  CO 

nr’xte  m d  t h e  r a t e  coristvlts  obtzined from Figure 1. 

excretea Ler 
2 

Eie r a t e  o f  excretion of Czrbon Ut when administered i n  t k l s  m m e r  

v - c r  L A . ~ 4  ’ rje 6e::ribeE ir, teri:.s cf t h e e  r a t e  ;rocesscs: tk.e first having e 

The r e l c t i o n  c f  thcse t h e e  d i f f e r e n t  rslte p o c e s s e c  t o  ~ L C - , -  t i c -  

of‘ Czi%oii 4 ii; t 5 e  +esms .r.jteins E~,L tl e i r  turr-mzr time sug; jes ts  thzt 

t h e  cioxe;+ cor .~cn~r.~i t  mj- reprssent  t he  rs te  constant f c r  ,rotein s p t h e z i s  

and 9 . n x v e r  e ii 



An j :I doss i s  excreted in ?he urine ai15 a negl igible  m o n n t  in t h e  feces, 
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TABLE I 

The Percent of t h e  Administered Dose Excreted and EIalf Time for Each 

of the Three Rate Processes 

Total % 
Patient  T1(1/2) (Hems) k T2(1/2) (Fours) $ T (1/2) (Hours) % Excreted 3 

-I 3 36 31.2 27 223 29 92 

2.7 32 40 13 163 38 83 2 

3 2.5 13 36 21 336 52 86 

4 3.3 22 16 17 240 49 88 

i 
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APf#RkrUS FOR CARBON DIOXIDE ABSORPTION . W 7 2 0  

Figure 2 



i l l l l l l l l l l  
I I ! 

I I 
I I 
I I I I I 

I I 1 I 
I I I 

I I I 
I I I I 

DAYS 
MU 729 

Figure 3 
*, - - ~ c  1 s:x.clfic a c t i v l t y  o f  -i,lie lx,-i-ed 

b r e L x  2 s  a functlon c f  tlme, i n  .-ari;nt I, 
i n  Ls iLi tegra t ions  mir a t e  rig 3f EaC03. 
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F i  re 4 
Tt-2 cLnuletive CQ excret ion as  c14cc2 i n  Fa t i en t  I. 

The e x u d a t i v e  excretion a f t e r  the  24th dzy i s  not sholim, 
but  5;. t ke  45th d2.y it vi11 amount t o  ayxoximetelg 92s 
of t!.e i n j e c t e d  dose, 


