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Shor t  Description: D u r i n g  the period 1950-1980 many t r ace r  studies were 
conducted on human subjects for  the purposes of studying the physiology and 
metabol ism of 1 abel ed substances. Usual l y  only a few subjects a re  invol ved 
i n  each study. 

Q" 
been a systematic follow-up. 

a (1) Progesterone-4 1 abel ed w i t h  carbon-14 was used t o  study progesterone 
;v metabolism i n  two patients.  Doses were 5.27 and 37.81 uCi.  A t h i r d  patient 
M who was 10 weeks pregnant  was given 28.3 uti. A therapeutic abortion 6 days 

l a t e r  because of severe s i c k l e  c e l l  anemia was performed. Act iv i ty  i n  
maternal and f e t a l  tissues studied. Storage o f  the hormone i n  t he  f a t  
compartments were found. (1958.) 

No l a t e  effects are expected and i n  general ,  there has not -.II. 

Brief description of the studies are: 
e 

DOE/HQ 



. SFS12.001 ( c o n ' t )  

(2) 450 uCi of DL-glutamic acid-1414 were injected i n  a p a t i e n t  t o  
invest igate  whether synthesis of Bence-Jones protein is  re1 a t e d  t o  t h a t  o f  
myeloma globulin. Urinary a n d  expiratory CO-2 were measured. (1958.) 

(3)  Metabolism of  glucose studied w i t h  C-14, by CO-2 i n  expired a i r  samples. 
(1958.) 

( 4 )  Sequential s tudies  were made of t h e  body potassium content o f  man i n  
various cardiac disease s t a t e s ,  in a1 dosteronism, and i n  hypertension w i t h  
suspected hyperal dosteroni sm. A special  study was made of the re la t ionship 
between plasma potassium shif ts  and  total-body content o f  potassiun i n  man 
i n  various disease s ta tes .  They are a l s o  measuring the e f f ec t  of magnesium 
deficiency on l e v e l s  of sodium, potassium, magnesium, and calcium i n  plasma, 
cerebrospinal f l u id ,  b r a i n  a n d  skeletal  nuscle. (1968.)  

(5) Retention curve d a t a  w i t h  Ca-45, Sr-85, and r ad ium were obtained. (1959.) 

(6) An arm coy3ler was used t o  measure a c t i v i t y  i n  blood t o  determine the 
clearance of S - Rose Bengal i n  the  1 iver. The curve has  two exponent ia l  
components, interpreted as ref1 ecting hepatic uptake and excretion rates. 
(1960.) 

(7 ,  8 and 15)  (1965.) A study was conducted t o  measure the long-term retention 
and loca l iza t ion  of technetium i n  humans f o l l o w i n g  b o t h  oral  and intravenous 
administration a n d  t o  der ive mathematical models for excretion, w h i c h  are very 
useful i n  determining the radiation dose t o  humans from technetium isotopes i n  
the body. They are  i m p o r t a n t  from b o t h  medical and occupational s t andpo in t s .  

9 5 m T ~  a n d  967c were administered t o  8 subjects by physicians a t  the  
University of Washington Hospital i n  Sea t t l  e. The subjects were 
hospital ized a t  the  University of Washington C1 in ica l  Research Center for 
the f i r s t  week. 
60 days. 
fo r  t h e i r  services,  
providing the equipment, m e k i n g  the whole body counting and excreta 
measurements and analyzing the da ta .  
A E C  b u t  n o t  the University of Washington par t ic ipat ion.  

Whole body counting and excreta measurements were made for 
The University of Washington obtained a n d  reimbursed the subjects 

The par t ic ipat ion by PNL personnel was limited t o  

The PNL par t ic ipa t ion  was funded by 

(8) A study was conducted t o  determine the uptake, retention, d i s t r ibu t ion  
and excretion of promethium i n  humans following b o t h  o ra l  and intravenous 
admi n i  s t r a t i  on and t o  s t u d y  the e f fec t i  veness of DTPA i n removing promethium 
from the body. These concentrations were relevant  t o  possible exposure o f  
pl an t  personnel. (1967. ) .: 

143PmC13 was administered t o  14 volunteers by physicians of the Hanford 
Environmental Health Foundation (HEHF). ' Whole body c o u n t i n g  and excreta 

surements were made by PNL f o r  one year f o l  lowing administration of the 
"'Pm. Six o f  the volunteers were a1 so injected w i t h  P J f A  a t  various 
i n t e r v a l s  before and a f t e r  the administration of the Pm. B o t h  the HEHF 
and PNL contributions t o  the study were funded by AEC. 
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( 9 )  (1977-1982.) 

19a) To extend the knowledge of tumor metabolism and t o  define the loca l i -  
zation and improve the diagnosis of cancer i n  animal models and man, studies 
have been i n  progress over the seven year period (1977-1984). 
The specif ic  aims are  as follows: (1) To synthesize from di f fe ren t  radio- 
labe led  precursors a l a r g e  Variety of: (a) N-13 and C-11 labe led  amino acids 
u s i n g  enzymatic procedures. 
( c )  l-(C-11)-2-deoxy-D-glucose. (2)  To empl oy the synthesized compounds f o r  
quant i ta t ive  assessment of regional perfusion, t ransport ,  and rnetabol ism t o  
improve treatment of cancer, cancer diagnosis and  the monltoring of treatment 
response. 

(b )  C-11 radiolabeled carboxylic acids. ( c )  l - ( C -  

( 9 b j  To inves t iga te  the a1 terat ion i n  metabolic patterns re1 a t e d  t o  cancer, 
methionine, technetium99rn and iodine-131 were used. These were used i n  
various compounds fo r  the study of t he i r  metabolism i n  bone, parathyroid 
t i s sue ,  1 i v e r ,  1 u n g ,  pancreas and  brain. Research was directed towards basic 
metabolic pat terns  and  t he i r  a l te ra t ion  by malignant processes and by therapy, 
and  a1 so towards t h e  development of useful diagnostic tests for  e a r l y  mal i g -  
nancy . 

(10) Various hematological stud+es included: (1959.) 
a )  i n  35 pat ients  i ron  kinetics w i t h  Fe-59 and c e l l  v o l u m e  w i t h  P-32 
b) survi Val of  red cel 1 s, white c e l l  s and pl ate1 e t s  w i t h  P-32 

diisopropylfluoro-phosphonate. 
c )  intermediary metabol ism of glucose and ur ic  acid w i t h  C-14 91 ucose 

and C-14 uric a c i d .  
d )  h e a r t  function w i t h  1-131 albumin. 
e )  Co-60 vitami n 8-12 absorption. 

(11) The metabolic turnover of zinc-65 was studied, using a t o t a l  body 
counter. (1966. )  

(12)  a )  1-131 H i p p u r a n  was compared w i t h  other renogram agents and  found t o  
have the higher renal excretion efficiency. 

b) 1-131 cholegrafin was used i n  35 pat ients  t o  measure plasma volume 
as a subs t i tu te  for human serum albumin. 

c) 1-131 Rose Bengal was used t o  study hepatic blood flow compared w i t h  
the colloidal go1 d-198 disappearance ra te .  

d) 9 - 8 5  was used as a t racer  for  calcium metabolism. 
Sr-90 and more available t h a n  Ca-47. (1959.) 

T h i s  i s  safer t h a n  

(13) A radioisotope technique for measuring regional b l  ood f l  OW was u t i  1 ized 
t o  measure the e f f e c t  of ionizing r ad ia t ion  on the bowel i n  experimental 
animals. 
studied in women receiving radiation therapy for carcinoma of the cervix. 
They were studied before r a d i a t i o n ,  immediately a f t e r  radiation and 6-12 
weeks a f t e r  radiation when healing had occurred. 
diseases of the colon such as u lcera t ive  c o l i t i s  a n d  d i v e r t i c u l i t i s  were 
investigated t o  f i n d  out i f  there were detectable disturbances in regional 
c i rculat ion.  (1963-1968.) 

In humans the e f f ec t  of i o n i z i n g  radiation on the colon was 

In addition, o ther  
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(14)  To eva lua te  the mechani sms control 1 i n g  pulmonary c i r cu l  ation, studies 
were carr ied out i n  normal and pathologic subjects, in basal conditions and 
under various stimul ations. The data confirmed the re1 at ionships  previously 
found between pulmonary b l  ood vol ume, stroke vol ume and t o t a l  b l  ood vol ume 
and provided new material  fo r  an integrated evaluat ion o f  mechanisms 
controll ing the pulmonary c i rcu la t ion .  (1960-1965. ) 

(15)  See item ( 7 ) .  



SUMMARY FACTSHEET HUMAN EXPERIMENTATION - SFS12.002 
I 

Principal Invest igator(s) :  C.  A. Haw1 ey 

O b j e c t i v e ( s 1  o f  P r o j e c t :  To o b t a i n  quant i ta t ive information on the kinet ics  
of radioiodine t ransport  from the p o i n t  o f  re lease t o  the atmosphere th rough  
the en t i  re a i  r-vegetati  on-cow-mi 1 k sequence in the human food c h a i  n. 

.............................................................................. 

Shor t  Desc r ip t ion :  T h e  prel irni nary experirnent was conducted d u r i n g  May and 
June of 1963. The experiment was conducted near the southern boundary of 
the INEL (formerly the NRTS). 
re1 eased atmospherical l y ,  and deposited on pasture area downwind from the 
release point. 
seven human vol unteers consumed portions o f  the resul t i n g  contaminated m i  1 k 
over an 18-day period. 

Approximately one curie o f  Iodine-131 was 

S i x  dairy cows were placed on the contaminated pasture and 

D u r i n g  September 1964, approximately the same quantity and chemical form of 
Iodine-131 was atmospherically released t o  an area designated the 
Experimental Dai ry Farm 1 ocated on the INEL (approximately seven m i  1 es 
northeast of the  Idaho Chemical Processing P1 a n t ) .  Three human volunteers 
were on the t e s t  area d u r i n g  the time of cloud passage and were l a t e r  
subjected t o  inha la t ion  thyroid dose measurements. 

During November 1965, the 1964 experiment was repeated u s i n g  s imilar  
quant i t ies  ,and forms of Iodine-131 i n  t h e  same area. 
seated i n  the t e s t  area next t o  high volume a i r  samplers t o  cor re la te  
i n h a l a t i o n  up take  with the amounts of iodine present i n  the air. 

FollOw-up Data: Due to  the r e l a t i v e l y  short h a l f - l i f e  o f  Iodine-131 ( e i g h t  
days) and the low thyroid doses received by the human volunteers  (ingestion 
dose, range 230 t o  630 mrad; inhalat ion dose, range 6.1 t o  15 mrad) no 
fo l l  ow-up d a t a  acquis i t ion was considered necessary. 

Seven volunteers were 
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Principal Investigator(s1: C. W. S t i l l  

) b j e c t i v e ( s )  o f  Pro jec t :  The determination of the metabolic f a t e  o f  
radionuclides ingested or inhaled by humans i n  good heal th ,  and  ca l ibra t ion  
of b o t h  s t a t i c  a n d  rotational scanning instruments for  the d i r ec t  in-vivo 
measurement a t  internally deposited radionuclides. 

.............................................................................. 

Short Description: E i g h t  human volunteers were i n v o l v e d  w i t h  the human 
s tudies  endeavor, which consisted o f  thi r teen individual experiments conducted 
d u r i n g  the period May 1965 t o  January 1972. A l l  o f  the eight  persons i n v o l v e d  
were employed by t h e  ID-AEC, a n d  a1 1 were associated w i t h  the Analytical  
Chemistry Branch of t h e  Health a n d  Safety Division. 
invol ved i n h a l a t i o n  o f  Argon-41 ( a  noble gas with a ha l f  1 i f e  o f  1.8 hours) 
and nine experiments resul ted in the volunteers swal 1 owing i nsol u b l e  
polyethyl ene capsul es containing microcurie amounts of radioact ivi ty .  

Four of the experiments 

Fol 1 ow-up Data: The short  h a l f  1 i f e  of  Argon-41 and i t s  smal 1 residence time 
i n  the body resul ted in very mal 1 radiation doses t o  the volunteers. The 
Snsol u b l  e capsul es required about 24 hours t o  pass through the body and 
produced very small  doses due t o  the quant i t ies  of radioisotopes involved. A S  
a consequence, no fol  1 ow-up data acquisit ion was considered necessary. 


