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Objective(s) o f  Project:  Tracer studies.  u s i n g  var ious radionucl ides 

. .  . 

S h o r t  Descr ip t ion :  D u r i n g  the period 1950-1980 many t r ace r  s tudies  were 
conducted on human subjects  for  the purposes of studying the physiology and 
metabolism of labe led  substances. Usually only a few subjects are involved 
i n  each study. No l a t e  e f fec ts  are  expected and i n  general ,  there has not 
been a systematic follow-up. 

(1 1 Progesterone-4 1 abel ed w i t h  carbon-14 was used t o  study progesterone 
metabolism i n  two patients. 
who was 10 weeks p regnan t  was given 28.3 uCi. 
1 a t e r  because of severe sick1 e c e l l  anemia was performed. Act iv i ty  i n  
maternal and f e t a l  t i s sues  studied. Storage of the hormone i n  the f a t  
compartments were found. (1958.) 

Brief description of the s tudies  are: 

Doses were 5.27 and 37.81 uCi .  A t h i r d  pat ient  
A therapeutic abortion 6 days 
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(2)  450 uCi  of DL-glutamic acid-1-C14 were i n j e c t e d  i n  a p a t i e n t  t o  
i n v e s t i g a t e  whether s y n t h e s i s  o f  Bence-Jones p r o t e i n  is r e l a t e d  t o  t h a t  of 
myeloma g lobu l in .  Urinary and e x p i r a t o r y  CO-2 were measured. (1958.) 

( 3 )  Metabolism o f  g lucose  s t u d i e d  w i t h  C-14, by CO-2 i n  exp i r ed  a i r  samples. 
(1958.) 

(4 )  Sequen t i a l  s t u d i e s  were made of the body potassium content of man i n  
v a r i o u s  c a r d i a c  d i s e a s e  s t a t e s ,  i n  a1 dos t e ron i  sm, and i n  hypertension w i t h  
suspec ted  hyperal  dosteronism. A s p e c i a l  study was made of the r e 1  a t i o n s h i p  
between plasma potassium shifts and to t a l -body  c o n t e n t  of p o t a s s i u n  i n  man 
i n  v a r i o u s  d i s e a s e  s t a t e s .  They are a l s o  measuring the effect  of  magnesium 
def i c i  ency on 1 eve1 s of sodi  urn, p o t a s s i  um, magnesi um, and c a l  c i  um i n  pl  asma, 
ce reb rosp ina l  f l u i d ,  b r a i n  and s k e l e t a l  rmscle. (1968.)  

(5) Retent ion curve d a t a  w i t h  Ca-45, Sr-85, and radium were obtained.  (1959.) 

(6)  An arm coyjlier was used t o  measure a c t i v i t y  i n  blood t o  determine the 
c l e a r a n c e  of I - Rose Bengal i n  the  l iver.  The  curve has two exponen t i a l  
components, i n t e r p r e t e d  a s  r e f l e c t i n g  hepa t i c  uptake and e x c r e t i o n  r a t e s .  
(1960.) 

(7, 8 and 15)  (1965.) A s tudy  was conducted t o  measure the long-term r e t e n t i o n  
and l o c a l i z a t i o n  of  technet ium i n  humans f o l l o w i n g  both o r a l  and i n t r a v e n o u s  
a d m i n i s t r a t i o n  and t o  d e r i v e  mathematical models f o r  e x c r e t i o n ,  which a r e  very 
useful i n  determining the r a d i a t i o n  dose t o  humans from technetium i s o t o p e s  i n  
the  body. They a r e  important  from both medical and occupa t iona l  s t andpo in t s .  

95mTc and 96Tc were admin i s t e red  t o  8 s u b j e c t s  by phys ic i ans  a t  the 
Uni  versi t y  of Washington Hosp i t a l  i n  S e a t t l  e. The s u b j e c t s  were 
h o s p i t a l  i zed  a t  the U n i v e r s i t y  of Washington C1 i n i c a l  Research Center f o r  
the f i r s t  week. 
60 days. 
f o r  their  services. 
p rov id ing  the equipment,  making the whole body coun t ing  and e x c r e t a  
measurements and a n a l y z i n g  the data.  
AEC bu t  no t  the U n i v e r s i t y  of Washington p a r t i c i p a t i o n .  

(8) A s tudy  was conducted t o  determine the uptake,  r e t e n t i o n ,  d i s t r i b u t i o n  
and e x c r e t i o n  of promethium i n  humans f o l l o w i n g  both o r a l  and i n t r a v e n o u s  
a d m i n i s t r a t i o n  and t o  study the e f f e c t i v e n e s s  of DTPA i n  removing promethium 
from the body. These c o n c e n t r a t i o n s  were r e l e v a n t  t o  p o s s i b l e  exposure o f  
pl a n t  personnel .  (1967. ) . : 

143PmC13 was admin i s t e red  t o  14  v o l u n t e e r s  by p h y s i c i a n s  of  the Hanford 
E n v i  ronmental Heal t h  Foundation (HEHF). 

surements were made by PNL f o r  one y e a r  f o l  lowing a d m i n i s t r a t i o n  of the 
'"Pm. Six of the vo l  unteers were a1 so i n j e c t e d  w i t h  PJfA a t  v a r i o u s  
i n t e r v a l s  be fo re  and a f t e r  the a d m i n i s t r a t i o n  of the Pm. Both t h e  HEHF 
and PNL c o n t r i b u t i o n s  t o  t h e  s tudy were f u n d e d  by AEC. 

Whole body coun t ing  and e x c r e t a  measurements were made f o r  
The U n i v e r s i t y  o f  Washington obtained and reimbursed the  s u b j e c t s  

T h e  p a r t i c i p a t i o n  by PNL personnel  was l i m i t e d  t o  

The  PNL p a r t i c i p a t i o n  was funded by 

Who1 e body count ing and e x c r e t a  
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( 9 )  (1977-1982. ) 

(9a) To extend the know1 edge of tumor metabol ism and t o  d e f i n e  t h e  1 oca1 f- 
z a t i o n  and improve the d i a g n o s i s  of cancer i n  animal models and miin, s t u d i e s  
have  been i n  p r o g r e s s  o v e r  the seven y e a r  pe r iod  (1977-1984). 
The specific aims a r e  as f o l l o w s :  (1) To s y n t h e s i z e  from d i f f e r e n t  r ad io -  
l a b e l e d  p r e c u r s o r s  a l a r g e  v a r i e t y  of: ( a )  N-13 and C - 1 1  l a b e l e d  amino a c i d s  
us ing  enzymatic procedures.  
( c )  l-(C-ll)-2-deoxy-D-glucose. (2)  To empl oy t h e  syn thes i zed  compounds f o r  
q u a n t i t a t i v e  assessment  of  r eg iona l  pe r fus ion ,  t r a n s p o r t ,  and metabol ism t o  
improve t r e a t m e n t  of cancer, cancer d iagnos i s  and the monitor ing o f  treatment 
res pons e. 

(9b) To i n v e s t i g a t e  the a1 t e r a t i o n  i n  me tabo l i c  p a t t e r n s  r e l a t e d  t o  cancer,  
methionine,  technetium-99m and iodine-131 were used. These were used i n  
v a r i o u s  compounds f o r  t h e  study of their  metabolism i n  bone, pa ra thy ro id  
tissue, 1 i ve r ,  1 ung,  pancreas  and brain.  Research was d i r e c t e d  towards b a s i c  
metabol i c  p a t t e r n s  and the i r  a1 t e r a t i o n  by mal i g n a n t  p rocesses  and  by therapy, 
and a l s o  towards the  development of useful d i a g n o s t i c  tes ts  f o r  e a r l y  malig- 
nancy. 

(b) C - 1 1  r a d i o l a b e l e d  c a r b o x y l i c  acids .  ( c )  l - ( C -  

(10) Various hematological s t u d i e s  included: (1959.) 
a )  i n  35 p a t i e n t s  i r o n  k i n e t i c s  w i t h  Fe-59 and c e l l  volume w i t h  P-32 
b) s u r v i v a l  of red c e l l  s, white ce l l  s and p l  a t e l e t s  w i t h  P-32 

di  isopropyl  f l  uoro-phosphonate. 
c)  in t e rmed ia ry  metabol ism of g lucose  and uric a c i d  w i t h  C-14 g l u c o s e  

and C-14 uric a c i d .  
d )  h e a r t  f u n c t i o n  w i t h  1-131 a1 bumi n. 
e) Co-60 v i t amin  8-12 abso rp t ion .  

(11) The m e t a b o l i c  t u r n o v e r  of zinc-65 was s t u d i e d ,  u s i n g  a t o t a l  body 
coun te r .  (1966.) 

(12)  a )  1-131 Hippuran was compared w i t h  o t h e r  renogram agen t s  and found t o  
have the  h i g h e r  renal  e x c r e t i o n  e f f i c i e n c y  . 

b) 1-131 c h o l e g r a f i n  was used i n  35 p a t i e n t s  t o  measure p l  asma volume 
a s  a subst i tute  f o r  human serum a1 bumin. 

c)  1-131 Rose Bengal was used t o  study h e p a t i c  blood f l  ow compared w i t h  
the c o l l  o i  dal go1 d-198 disappearance r a t e .  

d) Sr-85 was used a s  a t r a c e r  f o r  calcium metabolism. 
Sr-90 and more a v a i l a b l e  than  Ca-47. (1959. ) 

T h i s  i s  s a f e r  than 
. % .  

(13) A r a d i o i s o t o p e  technique f o r  measuring r eg iona l  blood f low was u t i 1  i z e d  
t o  measure the e f f e c t  of i o n i z i n g  r a d i a t i o n  on the bowel i n  experimental  
animals.  
s t u d i e d  i n  women receiving r a d i a t i o n  therapy f o r  carcinoma of the cervix. 
They were s t u d i e d  b e f o r e  r a d i a t i o n ,  immediately a f t e r  r a d i a t i o n  and 6-12 
weeks a f t e r  r a d i a t i o n  when h e a l i n g  had occurred. 
d i s e a s e s  of the c o l  on such a s  u l  cerati  ve col  i t i  s and di  verticul i t i  s were 
i n v e s t i g a t e d  t o  f i n d  o u t  i f  t h e r e  were d e t e c t a b l e  d i s t u r b a n c e s  i n  r e g i o n a l  
c i r c u l a t i o n .  (1963-1968.) 

In humans the e f f e c t  of i o n i z i n g  r a d i a t i o n  on the c o l o n  was 

In a d d i t i o n ,  o t h e r  
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(14) To evaluate  the mechanisms control 1 ing pul  monary circul ation, studies 
were carr ied out i n  normal and pathologic subjects, i n  basal conditions and 
under various stimul ations. The  data confirmed the re1 ationships previously 
found between pulmonary b l  ood vol ume, stroke vol ume and to t a l  b l  ood vol ume 
and provided new material  f o r  an integrated evaluation o f  mechanisms 
control l ing the pulmonary circulat ion.  

(15)  See item (7). 

(1960-1965. ) 


