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U.S. HOUSE OF REPRESENTATIVES 
SUBCOMMITTEE ON ENERGY CONSERVATION 

AND POWER 
OF TnE 

WASHINGTON, DC 206 If 

7 j. b5r.,5 

COMMITTEE ON ENERGY AND COMMERCF . - 
- -  

October 24, X986 

The Honorable John  S. Herrington 
Sect etary 
Department of Energy 
1000 Independence Avenue, S O W ,  
Washington, DOC, 20585 

Dear Secretary Herrington: 

Power has been conduct ing an i n v e s t i g a t i o n  i n t o  r a d i a t i o n  
expe r imen ta t ion  f o r  human sub jec t s ,  
results of t h a t  i n v e s t i g a t i o n ,  a Subcommittee staff  r e p o r t  t i t l e d ,  
.American Nuclear  Guinea Pigs :  Three Decades of Radia t ion  
Experiments o n  U.S,  Cit izens.* 

r evea led  t h e  f r e q u e n t  and sys t ema t i c  use of human s u b j e c t s  as 
guinea  pigs  f o r  radiat ion experiments sponsored by t h e  
Department ' 8  predecessor  agencies,  Some of these experiments  were 
conducted i n  t h e  1 9 4 0 s  and 19506, and o t h e r s  were performed during 
t h e  supposedly  more e n l i g h t e n e d  1960s and 19708, 
describes i n  d e t a i l  31 experiments d u r i n g  which about 695  persons 
were exposed. 

As you know, t he  Subcommittee on Energy  Conservation and 
-- I am forwarding t o  you t h e  

This report reviewed Department of Energy documents, which 

The r e p o r t  

I n  many of these experiments, i n d i v i d u a l s  were exposed t o  
- r a d i a t i o n  which provided l i t t l e  o r  no medical b e n e f i t  t o  t h e  

s u b j e c t s ,  The purpose of seve ra l  of these experiments  was 
a c t u a l l y  t o  cause i n j u r y  to t h e  p a r t i c i p a n t s ,  Many o t h e r s  sought  
s imply to measure t h e  effects of r a d i a t i o n  on humans, American 
c i t i z e n s  t h u 6  became nuc lea r  c a l i b r a t i o n  devices  f o r  experimenter6 
run amok, 

I n  a number of experiments,  e u b j e c t s  received doses t h a t  
exceeded p r  e s e n t l y  recognized l i m i t s  for occupat iona l  r a d i a t i o n  
exposure,  Doses were a6 much as 98  times t h e  body burden 
recognized  at the  t i m e  t h e  experiments were conducted, 

captfve audiences or  popu la t ions  t h a t  ~ o m e  experimentere 
f r i g h t e n i n g l y  perhaps  m i g h t  have coneidercd Dcxpendablcr* t h e  
e l d e r l y ,  p r i s o n e r s ,  h o s p i t a l  patients s u f f e r i n g  from termina l  
diseases or who migh t  n o t  bwe retained t h e i r  f u l l  f a c u l t i e s  for 
informed consent .  

Too many of these experiment6 used  human subjects t h a t  were 
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i n c l u d e  the f o l lov ing :  
6omc of t h e  more repugnant or bizarre  of these experiments 

,> -Prom 1945 t o  1917, as part of t h e  Manhattan P r o j e c t ,  18 - 
p a t i e n t s  b e l i e v e d  t o  have l i m i t e d  l i f e  spans  were i n j e c t e d  v i t h  
plutonium. 

--Prom 1961 t o  1965, a t  the PiaSSaChUSett6 I n s t i t u t e  of 
Technology, 20 e l d e r l y  s u b j e c t s  were i n j e c t e d  or fed radium or 
thorium. 

-During 1946 and 1947, a t  t h e  U n i v e r s i t y  of Rochester, six 
p a t i e n t s  w i t h  good kidney f u n c t i o n  were i n j e c t e d  wi th  uranium 
sa l t s  t o  de te rmine  the concen t r a t ion  which vould  produce r e n a l  
i n ju ry .  

--Prom 1953 t o  1957, u t  XaSSachUSettS General  Hospi ta l ,  
Boston# approximately 12 t e r m i n a l  b r a i n  tumor p a t i e n t s  were 
i n j e c t e d  w i t h  uranium t o  d e t e r m i n e - t h e  dose a t  which kidney damage 
began t o  occur.  

--Prom 1963 t o  1971, 67 inmates a t  Oregon State Pr i son  and 64 
inmates a t  Washington S t a t e  p r i s o n  received x-rays t o  t h e i r  tes tes  
t o  examine t h e  effects of r a d i a t i o n  o n  human fertility and 
t e s t i c u l a r  func t ion .  

--Prom 1963 t o  1965, a t  t h e  A t o m i c  Energy Commission's 
Na t iona l  Reactor  T e s t i n g  S t a t i o n  i n  Idaho, r a d i o a c t i v e  i o d i n e  was 
purposely released o n  seven s e p a r a t e  occasions.  I n  one 
experiment,  s even  human s u b j e c t s  drank m i l k  from cows which had 
grazed o n  iodine-contaminated land, 

-Prom 1 9 6 1  t o  1963, a t  the U n i v e r s i t y  of Chicago and Argonne 
Na t iona l  Labora tory ,  1 0 2  human s u b j e c t s  were f e d  real  f a l l o u t  from 
the Nevada Test Site;  s imula t ed  f a l l o u t  particles c o n t a i n i n g  
r a d i o s c t i v e  material; o r  s o l u t i o n s  of radioactive cesium and 
st r ont 1 um, 

-During t h e  l a t e  1 9 5 0 6 ,  at Columbia U n i v e r s i t y  and 
Xontcf i o r c  H o s p i t a l ,  t h e  Bronx, 12 t e r m i n a l  cancer  patients were 
i n j e c t e d  v i t h  r s d i o a c t i v e  calcium and s t ront ium. 

These exper iments ,  and Other6  described I n  t h e  Subcommittee 
8taff r e p o r t ,  shock t h e  consc ience  and r e p r e s e n t  a b lack  m a r k  on  
the h i s t o r y  of n u c l e a r  medical research ,  They raise one major 
h o r r i f y i n g  q u e s t i o n :  d i d  t h e  i n t e n s e  desire t o  know the 
consequences of r a d i o a c t i v e  exposure a f t e r  the dawn of t h e  atomic 
age lead American s c i e n t i s t s  t o  mimic t h e  kind of demented human 
experiments conducted by t h e  B a z i s ?  D i d  t h e  Department or i t s  
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predecessor  a g e n c i e s  fund or  sponsor programs which crossed  t h e  
line t h a t  no s c i e n t i f i c  research can evec be permitted t o  
tr aver 8c 3 

While it is clear tha t  present  p u b l i c  and s c i e n t i f i c  
officials are g e n e r a l l y  n o t  r e spons ib l e  f o r  these experiments, 
these c i r cums tances  nonethe less  r e p r e s e n t  a h i s t o r i c a l ,  
i n ~ t i t u t i o n a l  f a i l u r e .  To compound t h e  e v i l ,  i n  too many 
experiments ,  no l o n g  term fol low up was conducted of subjects. 
While these experiments  cannot be undone, though they must never 
be repeated, there are p o t e n t i a l  remedial steps t h a t  can be t aken  
to help t h e  victims who served as human nuc lea r  guinea pigs. 

. 
. -  

-7 - . 

I therefore urge t h e  Department of Energy t o  m a k e  every 
practicable e f for t  t o  i d e n t i f y  the persons  who served as 
expe r imen ta l  subjects, t o  examine t h e  l o n g  term h i s t o r i e s  of 
s u b j e c t s  for an  inc reased  incidence of rad ia t ion-assoc ia ted  
d i s e a s e s ,  and t o  cornpens3te these unfo r tuna te  victims f o r  
suspec ted  damages, 
f o r  such  follow up. The Nuclear Test Personnel Review, 
admin i s t e red  by the Defense Nuclear Agency, is a r e g i s t r y  for  
m i l i t a r y  personnel  exposed t o  f a l l o u t  f tom atmospheric nuc lea r  
tests, The primary o b j e c t i v e s  of t h e  Review are t o  i d e n t i f y  t h e  
approximately 200,000 Defense Department personnel  involved i n  
6 U C h  tests, t o  determine t h e i r  exposures,  t o  i d e n t i f y  fncidences 
of death or i l l n e s s ,  and t o  assist  v e t e r a n s  i n  claims f o r  
compensation. 

A Defense Department program provides  a model 

If s u c h  a n  e f f o r t  can be carried out  for m i l i t a r y  personnel 
a c t i n g  i n  t h e  l i n e  of duty,  s u r e l y  a similar e f f o r t  should be 
possible for t h e  f a r  smaller number of peacefu l  atomic s o l d i e r s  
used as u n w i t t i n g  human subjects  i n  r a d i a t i o n  experiments. 
f ee l  t h a t  new l e g i s l a t i o n  would be necessary,  t h e  Subcommittee 
w i l l  be pleased t o  work w i t h  the Department t o  develop it. 

If you 

If you have any q u e s t i o n s  on t h e  material in t h i s  l e t t e r  o r  
the Subcommittee staff  report, please c o n t a c t  John A b b o t t s  a? 
Larry Sidman a t  202-226-2424. I look forward t o  r ece iv ing  by 
November 15, 1986 a d e s c r i p t i o n  of t h e  Department's p l a n s  f o r  long 
term f o l l o w  u p  of these exper imenta l ly  i r r a d i a t e d  s u b j e c t s ,  and 
your  recommendation f o r  what new l e g i s l a t i o n ,  i f  any, might  be 
needed f o r  compensation. 

S incer  c l y  , 

Chai m a n  
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o During 1946 and 1347, a t  t h e  Universi ty  of 

Rochester, 6 i x  p a t i e n t s  w i t h  good kidney func t ion  

were i n j e c t e d  w i t h  uranium salts t o  determine t h e  

concent ra t ion  which would produce r ena l  in jury .  

One p a t i e n t  was diagnosed as be ing  i n  u 

' ha l luc ina tory  s t a t e ,  another was considered 

s u f f e r i n g  f rom "emotional mal ad] us tmen t ,  and a 

t h i r d ,  admi t t ed  to the h o s p i t a l  for a f i f t h  time, 

was described as follows: 'As he had no home, he 

agreed w i l l i n g l y  t o  enter the metabol ic  u n i t  f o r  

s p e c i a l  s t u d i e s , "  (Category 1.003 , Number 119). 

o From 1963 t o  1971, 67 inmates a t  Oregon S t a t e  

P r i son  and 64 inmates a t  t h e  Washington S t a t e  

P r i son  received x-rays t o  t h e i r  testes t o  examine 

t h e  effects of ion iz ing  r a d i a t i o n  on human 
f e r t i l i t y  and t e s t i cu la r  func t ion .  These 

experiments were conducted by t h e  Pacific 

Northwest Research Foundation and the Universi ty  

of Washington, Sub jec t s  had t o  agree t o  rece ive  

vasectomies  a f t e r  completion of t h e  experiments. 

The Energy Research a n d  Development Adminis t ra t ion 

p lanned  t o  b e g i n  medical fo l low up  of t h e  

i r r a d i a t e d  p r i s o n e r s ,  b u t  these p l a n s  were dropped 

i n  1976 at  t h e  reques t  of t h e  U.S. Attorney i n  

P o r t l a n d  a f t e r  several i r r a d i a t e d  inmates f i l e d  
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s u i t s  a g a i n s t  s t a t e  and federal  governments. 

(Category 2.001, Number 2 and Category 2.002, 

Number 1891. 

o From 1953 t o  1957, u t  Massachusetts General 

Hospi ta l ,  Boston, approximately 12 terminal b r a i n  

tumor p a t i e n t s  were injected w i t h  uranium t o  

determine t h e  dose  at which kidney damage began t o  

occur. Most of t h e  p a t i e n t s  were described as 

comatose or i n  a usemi-coma.B (Category 9.001, 

Number 166). 

o From 1963 t o  1965, a t  t h e  Atomic Energy 

Commission N a t i o n a l  Reactor Testing S t a t i o n  in 

Idaho, r a d i o a c t i v e  i o d i n e  was purposely re leased  

on seven s e p a r a t e  occasions. I n  one of these 

experiments ,  s even  human sub jec t6  drank milk f tom 

cows which bad g r a z e d  on iodint-contaminated land. 

This experiment  was designed t o  measure t h e  

passage  o f  i o d i n e  through t h e  food cha in  i n t o  t h e  

t h y r o i d s  of t h e  human subjects. I n  a second 

experiment ,  three human subjects were placed on 

the p a s t u r e  d u r i n g  i o d i n e  r e l ease ,  and  even 
I 

s u b j e c t s  were p l a c e d  on t h e  p a s t u r e  i n  a t h i r d  

experiment.  I n  a d d i t i o n ,  . several8 i n d i v i d u a l s  

were contaminated du r ing  y e t  another  experiment 

when vials of r a d i o a c t i v e  ina : -e  a c c i d e n t a l l y  
31303 I 1 2  
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f o r  an  u lcer .  "As h e  had no home, he [ P a t i e n t  61 

agreed w i l l i n g l y  t o  e n t e r  t h e  metabolic u n i t  f o r  

special s tudies ."  ( U R - 3 7 ,  p. 4 1 )  P a t i e n t  6 received 

t h e  l a r g e s t  dose,  70  microgram of uranium per kilogram 

w e i g h t ,  and c l i n i c a l  a n a l y s i s  sugges ted  t h a t  

" to l e rance  had been reached" f o r  kidney in jury .  

( O R - 3 7 ,  p. 55)  

The summary f a c t s h e e t  which the Department of 

Energy submi t t ed  t o  t h e  Subcommittee r e p o r t s  no follow 

up on t h e  experimental  Subjects.  Funding f o r  the 

experiment is n o t  s p e c i f i e d ,  but  it presumably would 

be from t h e  Manhattan P ro jec t ,  s i n c e  t h e  AEC was not 

e s t a b l i s h e d  u n t i l  1947, 

Catesory 2. Testicular I r r a d i a t i o n .  

c 

Category 2.001, Number 2. 

T e s t i c u l a r  J r r  a d i a t i o n  sf I n m a t e s  Oreuon S t a t e  

p r  f son .  

From A u g u s t  1963 t o  May 1971, 67 v o l u n t e e r s  a t  t h e  

Oregon S t a t e  P r i s o n  were subjected t o  t es t icu lar  

i r r a d i a t i o n  by x-rays. Radiation doses  ranged from 0 

t o  600 roentgen in s i n g l e  acu te  exposures,  except t h a t  

s i x  p r i s o n e r s  were i r r a d i a t e d  a second time, one a 

t h i r d  time, and one w8.s given weekly i r r a d i a t i o n s  of 5 
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t h e  present occupa t iona l  l i m i t  f o r  exposure t o  

r e p r o d u c t i v e  organs i s  5 roentgen per year. These 

experiments were c a r r i e d  o u t  by t h e  P a c i f i c  Northwest 

Research Foundation, S e a t t l e :  t h e  Atomic Energy 

Commission provided a t o t a l  of $1.08 mil l ion  f o r  these 

s t u d i e s .  

The o b j e c t i v e  of t h i s  experiment was t o  ob ta in  

data on t h e  effects  of i o n i z i n g  r a d i a t i o n  OA human 

f e r t i l i t y  and t h e  f u n c t i o n  of t e s t i c u l a r  cells. It 

was cons ide red  t h a t  data  from animals could no t  be 

r e a d i l y  ex t r apo la t ed  t o  humans. S tud ie s  included 

examinat ion of t e s t i c u l a r  t issue,  sperm counts, and 

e v a l u a t i o n  of u r ina ry  or blood s t e r o i d s  and hormones. 

P r i s o n e r s  ranged i n  age from 25 t o  52. Each 

inmate agreed t o  have a vasectomy a t  t h e  end of h i s  

i r r a d i a t i o n ;  consent of wives was required for  this 

proceaure. All p r i s o n e r s  in t h e  Oregon group d id  

e v e n t u a l l y  have vasectomies.  AT1 volunteers  were 

requf red t o  s i g n  s t a t e m e n t s  of informed consent. 

Consent procedures invo lved  an  explanat ion of s h o r t  

term and long  term effects, i n c l u d i n g  t h e  p o s s i b i l i t y  

of t e s t i c u l a r  cancer. No Catho l i c s  were allowed as 

subjects.  Small s u m s  of  money were pa id  t o  pr isoners:  

$5 t o  $10 f o r  each t r ea tmen t ,  and $100 a t  t h e  t i m e  of 

vasectomy. However, accord ing  t o  t h e  Energy Research 

and Development Admin i s t r a t ion  ' records suggest t h a t  

t h e  ?rim- .'- m t i v c  t o  p a r t i c i p a t e  may have been t h e  
3 0 g 3  \ - I 4  
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f e e l i n g  t h a t  t hey  were making impor tan t  c o n t r i b u t i o n s  

t o  t h e  s t a t e  of medical knowledge." (ERDA background 

in fo rma t ion  on  AEC human t e s t i c u l a r  i r r a d i a t i o n  

p r o j e c t s  i n  Oregon and Washington s t a t e  p r i sons ,  March 

1 9 1 6 ,  2) 

The p r i s o n e r  i r r a d i a t i o n  program was t e rmina ted  i n  

1913 a f t e r  t h e  p r i n c i p a l  i n v e s t i g a t o r  suffered an 

i n c a p a c i t a t i n g  s t r o k e ,  and because of .subsequent 

s t a t e  r e-ev alua ti on of cor r ect i o n a l  i n s t i t u t i o n a l  

involvement i n  exper imenta l  programs. (COGo Heller 

e t  a l . ,  .P ro tec t ion  of t h e  r i g h t s  and welfare of 

p r i s o n  v o l u n t e e r s :  P o l i c i e s  fol lowed throughout a 

17-year medical r e sea rch  program, unpublished 

manuscript ,  p. 7 )  The  same document noted t h a t  t h e  

vasec tomies  on  s u b j e c t s  a f t e r  t h e  experiment were 

necessary  " t o  a v o i d  any p o s s i b i l i t y  of contaminating 

t h e  gener  a 1  p o p u l a t i o n  wi th  i r r  adiation-induced 

m u t a n t s o m  (Ibid. ,  p. 5 )  

I n  a summary fact6heet provided t h e  Subcommittee 

in Janua ry  1985, t h e  Department of Energy described 

t h e  f o l l o w  u p  of experimental  subject6: "Complete 

recovery as shown by a r e t u r n  t o  p r e - i r r a d i a t e d  6perm 

c o n c e n t r a t i o n s  and germinal ce l l  number6 was found t o  

be w i t h i n  9-18 months f o r  doses  of 100  rad and below, 

30 months for d o s e s  of 200 and 300 r ad  and 5 or more 

y e a r s  f o r  doses of 400 and 600 rad.. 

The need for fo l iow u p  over  a longe r  term was 
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recognized as early as 1973, i n  a l e t t e r  from an AEC 

o f f i c i a l  t o  Carl B e l l e r ,  t h e  p r i n c i p a l  Inves t iga to r  

for t h e  experiments,  The l e t t e r  concluded, T h u s ,  I 

am s u g g e s t i n g  t h a t  you prepa re  a pro tocol  for t h e  

long-term follow-up of t h e  i r r a d i a t e d  vo lun tee r s  a f te r  

t h e i r  r e l e a s e  from t h e  r e sea rch  programoo (Frank T. 

Brooks, D iv i s ion  of Biology and Medicine, AEC, t o  Carl 

Go Heller, P a c i f i c  Northwest Research Foundation, 

November 30,  1971)- 

I n  i t s  1976 background informat ion  mater ia l ,  the 

.. Energy Research and Development Administration noted: 

.ERDA b e l i e v e s  t h a t  t he re  is a need f o r  continued 

medical s u r v e i l l a n c e  of p r i s o n e r s  involved i n  both 

sets of experiments [Oregon and Washingtonl, and w i l l  

e x p l o r e  w i t h  p r i s o n  o f f i c i a l s  t h e  best methods t o  

ach ieve  t h i s .  Among h e a l t h  e f f e c t s  which should be 

monitored is t h e  p o s s i b i l i t y  of t e s t i c u l a r  tumors, 

o c c u r r i n g  a f t e r  a long l a t e n c y  pe r iod  (25-30 years).’ 

(ERDA background informat ion ,  March 1976, pp. 2-3.) 

However, a t  t h e  request of t h e  U.S. Attorney i n  

P o r t l a n d ,  Oregon, t h i s  fo l low up program was cancelled 

a f t e r  s e v e r a l  i r r a d i a t e d  inmates f i l e d  s u i t s  a g a i n s t  

s t a t e  and federal  governments. I n  September 1976, t h e  

D i s t r i c t  Court f o r  t h e  D i s t r i c t  of Oregon dismissed 

t h e  s u i t  a g a i n s t  f e d e r a l  defendants .  

The experiments  r e su l t ed  i n  t h e  p u b l i c a t i o n  of 

s e v e r a l  s c i e n t i f i c  papers .  T! 3 most recent  one c i ted 
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vas M.J. Rowley e t  81, Radia t ion  Research 5 9 ,  665-670, 

1974. 

Category 2.002, Number 189. 

Testiculac J r  radiation of Jnmates & Washinston State 

p r i s o n .  

During t h e  pe r iod  June 1963 t o  May 1970, 6 4  

inmates at t h e  Washington State Pr i son  received 

t e s t i c u l a r  i r r a d i a t i o n  from x-rays. Each subject  was 

i r r a d i a t e d  once, and ddses ranged from 7 t o  400 

roentgen. Following i r r a d i a t i o n ,  t issue samples and 

sperm were examined f o r  i n d i c a t i o n s  of damage; u r i n e  

6amples were examined f o r  hormone l e v e l s .  The Atomic 

Energy Commission g ran ted  $505,000 t o  support these 

s t u d i e s ,  which were conducted by Univers i ty  of 

Washington r ese a t  cher 6. 

The o b j e c t i v e  of t h e s e  s t u d i e s  was t o  determine 

t h e  effects of r a d i a t i o n  on gonadal funct ion.  The 

6 t u d i e s  were r e p o r t e d l y  proposed a f te r  a r a d i a t i o n  

a c c i d e n t  a t  t h e  AEC Hanford f a c i l i t y .  Three men were 

overexposed, and no clear s c i e n t i f i c  d a t a  was 

. a v a i l a b l e  t o  a d v i s e  them on possible s t e r i l i t y  

effects .  The exper iments  were des igned  t o  determine 

t h e  m i n i m u m  e f f e c t i v e  dose t h a t  would render  an 

i n a i v i d u a l  t empora r i ly  s t e r i l e .  - 
The c r i t e r i a  f o r  s e l e c t i o n  were s i m i l a r  t o  t h e  

experiments  w i t h  Oregon inmates:  P a r t i c i p a n t s  had t o  
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agree t o  vasectomies  a f t e r  completion of t h e  

experiment. Bowever, s e v e r a l  of the Washington 

inmates subsequent ly  d i d  n o t  r e c e i v e  vasectomies: 2 

d e c l i n e d  and were r e l e a s e d  from p r i s o n ;  l decl ined and 

remained i n  pr i son:  1 was released before  the 

scheduled  vasectomy; 1 did  n o t  undergo surgery for  

p s y c h i a t r i c  reasons  a f t e r  mutual agreement with t h e  

p r i s o n  physician; 1 who had heart  problems and a l i f e  

sen tence  was n o t  vasectomized a f t e r  mutual agreement. 

(AEC Contrac t  AT(45-11-2225, Task Agreement 6 , 
Terminal Report, January  1973, p. 3)  Because of t h e  

lack of fol low u p  in fo rma t ion ,  it is no t  known i f  any 

exper imenta l  s u b j e c t s  subsequent ly  fa thered  any 

c h i l d r e n .  

.. 

The  experiments were t e rmina ted  a f t e r  a Human 

Sub jec t s  review board a t  t h e  Un ive r s i ty  of Washington 

refused i n  J u l y  1969 t o  a u t h o r i z e  f u r t h e r  i r r a d i a t i o n  

of pr isoner6 .  (George W, Farwell, Universi ty  of 

Wasnington, t o  John  R. T o t t e r ,  Director, Div is ion  of 

Biology and Medicine, Atomic Energy Commission, July 

1 6 ,  1969)  

I n  t h e  f a c t s h e e t  s u b m i t t e d  t o  t h e  Subcommittee i n  

J a n u a r y  1985, t h e  Department of Energy had this 

d e s c r i p t i o n  f o r  f o l l o w  up: "Recovery of c e l l  

morphology and f u n c t i o n  were found after a maximum of 

5 0 1  days. It wa6 concluded t h a t  man is very s e n s i t i v e  

i n  regard t o  temporary s t e r i l i t y ,  but  is very 
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resis tant  t o  complete s t e r i l i t y , .  As w i t h  t h e  Oregon 

p r i s o n e r s ,  t h e r e  was no long-term follow up of 

sub jec t s ,  

S e v e r a l  a c i e n t i f  i c  p u b l i c a t i o n s  resulted from 

these experiments ,  The  most r e c e n t  c i ted  was TOW, 

Thorslund and C.A. Paulsen, i n  Proceedings of t h e  

Na t iona l  Symposium on Natural and Man-Made Radiat ion 

in Space, NASA Document NAS No. 2440,  pp. 229-232, 

January  1972- 

Cateqory 2. Whole Body I r r a d i a t i o n  

I n  most of t h e  c a s e s  i n  t h i s  ca tegory  reported t o  

the Subcommittee, whole body i r r a d i a t i o n  was used as 

t r e a t m e n t  for d i s e a s e s  which were r e s i s t a n t  t o  more 

c o n v e n t i o n a l  methods. Most f r e q u e n t l y ,  whole body 

i r r a d i a t i o n  was used i n  a t t empt s  to t r e a t  leukemia, 

cancer  or polycythemia vera (a d i s o r d e r  cha rac t e r i zed  

by excessive l e v e l 6  of red blood cel ls  in the blood). 

The Subcomittee s t a f f  does no t  q u e s t i o n  t h e  p r o p r i e t y  

of these p a r t i c u l a r  a p p l i c a t i o n s ,  since p a t i e n t s  were - 

i r r a d i a t e d  i n  a n  a t tempt  t o  treat t h e i r  d i seases ,  and 

i n  some c a s e s  t h e  t rea tment  was ~ u c c e s s f u l .  Eowever, 

one case covered below appeared ques t ionable .  
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