
In 1945  a s tudy  w a s  ini t ia ind t o  deve lop  information a5cmt the metabolism 

.of plutonium i n  man. The r e s u l t s  of th i s  s tudy  were desc r ibed  i n  W-1152, 

Distr ibut ion and  Excretion of Plutonium Administered Intravenously to  Man , 
by\V. H. Langhsm, S. H. Bassett, P. S. Harr i s ,  a n d  R. E. Car te r .  This 

manuscr ip t ,  da ted  September 20 , 1950 , w a s  or ig ina l ly  c l a s s i f i e d  "Confidential",  

subsequen t ly  t h e  c l a s s i f i c a t i o n  w a s  changed  to "Official  U s e  Only". 

The manuscript  s t a t e d  t h a t  "Need for the  above  information was recognized 

s e v e r a l  y e a r s  a g o .  I t  was a l s o  recognized  t h a t  such information could be  

obta ined  on ly  by  adminis ter ing small t racer  amounts  of plutonium to persons 

with a re la t ive ly  short life expec tancy .  The f i r s t  tracer s tudy  was ini t ia ted 

April 10,  1945  (12) .  Shortly thereaf te r ,  ba th  the  Chicago and Berkeley 

groups in i t ia ted  similar s t u d i e s  (13) , (14). I t  

We also note  tha t :  "The l ife expec tancy  of the ind iv idua l  w a s  carefully 

cons idered  as a b a s i s  of selection of s u b j e c t s  for s t u d y .  As a ru le ,  the 

s u b j e c t s  c h o s e n  were p a s t  forty-five yea r s  of age a n d  suffer ing from 

chronic  d i so rds r s  s u c h  tha t  surv iva l  for ten y e a r s  w a s  highly improbable. 

The data ga thered  toge ther  i n  LA-1151-were revieived i n  a manuscript  

prepared by Patr ic ia  W. Durbin,  of t h e  Div i s ion  of Biology and Medicin2 , 
Lawrence Berkeley Laboratory,  for publ icat ion in  the 197 2 symposium 

volume,  R.adioSioloqy of Plutcniuin.  In her manuscr ip t ,  en t i t l ed  "Pluior,iurn 

i n  Man: A N e w  Look a t  the  Old D a t a ,  I' Durbin clearly definz?s the  pxrpose 

of t h e  study: 

of its behavior i n  n a a  vias essential .  

persoils i*:ere injecte:! 

also inciicaczd lLisli c;13c Gc71-2 -.zss " A l i v ~  =PL ~;e11 7/17/68. 21 y r .  

pest in j?zt :nn,  " 

"If ur ina lys i s  was to 5e a reliable a s s s y  for P c ,  characcarizcitioi 

For t h i s  r e x Q n ,  18 hospitallzcd 

trzc-zr anounts 02 ?L i r r  1 9 4 5  a n d  1946. ' I  Sha 
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In subsequen t  d i s c u s s i o n s  with Dr. Durbin,  we learficd tha t  s e v e r a l  o the r  

cases were  s t i l l  a l i v e .  In order t ha t  t h e s e  cases n i g k t  be s tud ied  i n  

d e t a i l ,  s h e  turned over  to  t h e  Cent6r  for Human Radiobiology all of the  

information tha t  s h e  had gathered o n  t h e s e  c a s e s .  The records were 

de l ivered  to us  by Dr. Dilrbin o n  a v i s i t  here  o n  12/13/1972. 

Our r eco rds  of t h e  12/13/1972 v i s i t  show tha t  Dr. Durbin adv i sed  u s  that:  

1) There was a n  immediate need  for f inanc ia l  support  .of a metabol ic  
' s t u d y  (to ob ta in  blood and  exc re t a )  of three surviving cases 

present ly  l iving i n  the  Rochester ,  N .  Y,, area .  

2) Chr i s t ine  Waterhouse ,  M . D . ,  of Strong Mltmorial Hospi ta l  

would make arrangements  a n d  provide medica l  su2erv is ion  for 

a s t a y  i n  the  metabol ic  ward .  

pa t i en t s  i n  he r  c l in i c  a t  Rochester.  

She regularly s a w  two of t h e s e  

3) Dr. Waterhouse  d id  n o t  wan t  t h e s e  pa t ien ts  u p s e t  by  mention of 

their in jec t ion  wi th  plutonium. Dr, Stehney rep l ied  t h a t  this 

should  be handled by t h e  Rochester  human u s e  commit tee ,  i f  

needed;  our  part  would be t o  ana lyze  excre ta .  

4) Dr, Durbin had previous d i s c u s s i o n s  with Dr. Wright Langham 

(Los Alamos)  a n d  Louis Hempelman, M.D. (Univ. of Rochester) ,  

and s a i d  s h e  had  a n  obl iga t ion  to  ensu re  the par t ic ipa t ion  of the  

Los Alamos Sc ien t i f ic  Laboratory i n  t h e  radiochzmical  a n a l y s e s .  

5) Dr. Durbin had d i s c u s s e d  thz funding of t h e s e  s t u d i e s  with 

Joseph Go lds t e in ,  M. D. (AEC-DBER). 

~ 

. 
+k 

6) Dr. Durbin,  with the  hz lp  of George LeRoy, M.D. (Univ. of Ch icago) ,  

had ideniir ' ied ttoo of the three  Chicago  cases. 
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12/21/1972 Memo R. E. Rowland to  H. A. Schultz  (CHR). Transmi ts  

1/3/19 7 3 

1/4/19 7 3 

. 1/26/1973 

1/28/1973 

2/1/19 7 3 

. .  

2/8/19 7 3 

3/7/1973 

4/24/1973 

6/1 1/19 7 3 

80031;92 

case records t o  CHR Records Room. ILqzntion of plutoniurn 

is spec i f i ca l ly  prohibited o u t s i d e  of CHF,. 

Meet ing  of CHR s ta f f  to d i s c u s s  plutonium cases. 

Responsibi l i ty  a s s i g n e d  to M: S. Littman, M .D. ,  to work 

w i t h  Dr. Waterhouse;  A. F. S tehney  to a r r ange  f inanc ia l  

, 

d e t a i l s .  
. - .- 

Letter  R. E.  Rowland t o  Chr i s t ine  W-aterhouse, M.D. 

Confirms and  expands  on  d e t a i l s  of metabol ic  s tud ie s .  

R. B. Holtzman (CHR) v i s i t ed  Strong Mzmorial  Hospi ta l  

to arrange d e t a i l s  of co l lec t ion  and  shipment  of metabolic 

s a m p l e s .  

Case HP-3 w a s  i n  Strong Memorial  Hospi ta l  f rom 1/28/1973 

to 2/18/1973. 

M. S. Littman, M . D .  (CHR) v i s i t e d  Stroncj- Memorial Hospitzl 

to see pa t ien t  HP-3 and to m e e t  Dr. Waterhouse  and  discrrss 

details of examinat ions of pa t i en t s .  

J .  Rundo (CHR) v i s i t ed  Stropg M2morial  Hosp i t a l  t o  attempt 

an  i n  vivo measurement of plutonium o n  pa t ien t  HP-3. 

N o  plutoniuin w a s  de t ec t ed .  

A, M. Brues,  M.D.  (CHR) wrote  to a phys ic i an  in  I ta ly ,  Texas, 

about  contac t ing  pa t ien t  Cal -3  for s tudy  a t  Rochester.  

A .  F. Stehney wrote to M. M .  Shanahan at  MIT transmitt ing 

c o p i e s  of CEFi information o n  10 dead  cases with ir,struct!ons 

to loca te  re la t ives  for permission to ex3?:,!m~. 

C a s e  Cal-3 vms at  CHR for ph!/siesl examinatior! zp.5 rarlio- 

.. =eti*Jit:r r;? 5 2 2 1: 7 2  F. 2 r 5 (p.2 7 5 2 3 2 t- :! 1 -  . >  

, I  
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6/13/1973 C a s e  Ca l -3  vias at  Strong h42moria1 Hosp i t a l  6/13;1373 

to 6/26/1973. 

C a s e  HP-6 w a s  i n  Strong Memorial Hclspital 6/21/1973 to 

7/1/1973. 

Urine samples f rom HP-3 and HP-6 were measured  and  found 

6/21/1973 

9/--/1973 

Pu . 239 to con ta in  

9/24/1973 Case HP-4 exhumed and brought to  CHR. Bone def in i te ly  

Pu . 239 con ta ins  
I 

I n  t he  future we would l i ke  t o  bring case HP-8 in to  Strong Memorial Hospi ta l  

for excre ta  co l l ec t ions .  The urinary plutonium content  of t h e  three  HP cases 

should  then  be publ i shed  with a model showing t h e  ur inary el iminat ion as 

a function of t i m e  from in jec t ion  to some 1 0  , 000 d a y s  a f t e r  in jec t ion .  

W e  would l i ke  t o  arrange for a t  l e a s t  one, and  preferably a l l ,  of t h s  l iv ing  

cases to wi l l  the i r  bodies  to t h e  Cen te r  for Human Radiobiology. 

cont inue o u r  efforts to exhume addi t ional  c a s e s .  

and  wil led bodies  wil l  provide da t a  o n  the  orcjan c o n t e n t s  a i  long t i m e s  

a f t e r  acqu i s i t i on  of plutonium. Autoradiography of bone wi l l  provide 

extremely va luab le  in s igh t s  as t o  the  ra te  of burial  of su r face -depos i t ed  

plutonium by addi t iona l  l aye r s  of new bone, d a t a  much needed  to ext rapola te  

the  known toxicity of plutonium i n  dog to man. 

We  will 

S tudies  of exhumed cases 

. 
For re ference ,  a summary of the in jec t ion  c a s e s ,  a s  known to u s  today ,  

is a t t ached .  

i r c  

8 0 0 '3  8 9 3 
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Plutoniuix S tudies  a t  t h e  
Center  for H u m a n  Radiobiology (CHR) 

' In 1 9 4 5  a s tudy  was  ' m i t i a i d  to develop in fgmat jon  aS31it the  metabolisr;! 

of plutoniun i n  man. The r e su l t s  of th i s  s tudy  ~ ~ 3 1 - e  descr ihzd  iri L A - l l S 1 ,  

Distribution and Excretior! of Plutonium Administercd Intravznously to h'Ian, 

by W. H. Langham, S. H. Basseit, P. S .  Harris ,  and  2. E .  Carlei .  

manuscript:, da ted  September 20 , 1950 ,  was or iginal ly  c l a s s i f i ed  "Confidentia!"; 

subsequen t ly  the  c l a s s i f i ca t ion  was changed lo "Official U s e  Only".  

This 

The manuscript  s t a t ed  tha t  "Need for the above information was recognized 

s e v e r a l  yea r s  ago. 

obtained only  by administering small  t racer  amounts of plutonium to persons  

with a re la t ive ly  short life expectancy.  The f i r s t  t r ace r  s tudy was init iated 

April 1 0 ,  1945 ( 1 2 ) .  

groups in i t ia ted  s imilar  s tud ie s  (13) , (14) .  ' I  

It w a s  a l s o  recognized tha t  s u c h  information could be 

Shortly thereaf ter ,  bath the Chicago  and Berkeley 

v/e also not2 that: "The l i f e  expec'iancy of the  iridi.LTidua1 v r a s  careful ly  

corx idered  a s  a b a s i s  of se lec t ion  of s u b j e c t s  fo r  s tudy .  As  a rule ,  ;he 

s u b j e c t s  chosen  were pas t  forty-five years  of age ;ind suffering f r o m  

chronic  d isordsrs  s u c h  tha t  survival for ~ Z T I  years  w a s  11ir;hly improbable.  " 

The data gathered together i n  LA-1151 were revievmd i n  a manuscriyt 

prepared by Patricia W, Gurbin, of the  Divis ion of Biology and M3dic im,  

Lawrence Eerkeley Labaratory, for publication i n  the 1 9 7  2 symposium 

volume, Radiobiolocy of Flutcniuin. 

i n  Man: A N e w  Look a t  the Old Data ,  I '  Dui-bin c l ea r ly  defin2s i h s  px rpsse  

I n  her rmnuscrip; ,  ent i t led "Plutot4urn 



In subsequent  d i scuss ions  with Dr. Dilrbiii, V E  lezrncd that  s eve ra l  other  

cases were s t i l l  a l i ve .  

d e t a i l ,  s h e  turned over  to  the  Cen te r  for Human Radiobiology a l l  of the 

information tha t  s h e  had gathered on  these  c a s e s .  

del ivered to us  by Dr. Dilrbin o n  a v i s i t  here on  12/13/1372. 

In  order tha t  t hese  cases  n i g h t  b s  s tudied i n  

The  records were 

Our records of the  12/13/1972 v i s i t  show tha t  Dr. Durbin advised  us  that:  

1) There was a n  immediate need for f inancial  support  of a metabolic 

s tudy  (to obtain blood and  excre ta )  of three surviving cases 

' present ly  l iving i n  the Rochester ,  N .  Y, , area .  

2) Chr i s t ine  Waterhouse ,  M.D. , of Strong Memor ia l  Hospital  

would make arrangements and  provide medica 1 supervis ion for 

a s t a y  i n  the  metabolic ward. She regularly s a w  two of t h e s e  

pa t ien ts  i n  her  c l in ic  a t  Rochester.  

3) Dr. Waterhouse did not  want  t h e s e  pat ients  u p s e t  by mention of 

the i r  in jec t ion  with plutoni.um. nr. Stehnsy replied tha t  t h i s  

should be handled by the  Rochester human u s e  commit tee ,  i f  

needed; our part would be t o  ana lyze  excreta .  

4) Dr. Durbin had previous d i s c u s s i o n s  with Dr, Wright Langham 

(Los A l a m o s )  and  Louis Hempelma?, M .  D. (Univ. of Rochester)  , 

and s a i d  s h e  had a n  obl igat ion to ensure  the participation of the 

Los Alamos Scient i f ic  Laboratory i n  the  rix5ochernical ana lyses .  

5 )  Dr. Durbin had d i s c u s s e d  t h ~ !  fundinq of t h e s e  s t u d i e s  with 

JosepS Golds tz in ,  IL'I. D. (AEC-DBER), 

6)  Dr.  Durbin, tvith the h z l p  of George LcKoy, h1, D.  (Un iv ,  of Chicago) ,  

had ideni i i ied t ~ v o  of thc three Chicago c z s c s .  

8 0 0 3 8 4 1  
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12/21/1972 Memo 2. E.  Rowiand to H. A .  Schultz ( Z E R ) .  Trans'-nits 

case records to CHR Records Room. 

is specif ical ly  prohibited octsies of CHR. 

Tslzntion of plutoniur;? 

1/3/197 3 Meeting of CI-IR staff to d i s c u s s  plutoniilm cases. 

Responsibility ass igned  to M .  S. Lfttmari, Id. D. , to wor!: 

with Dr. Waterhouse; A .  F.  Stehney to arrange financial  

d e t a i l s .  

1/4/197 3 Letter R.  E.  Rowland to Chris t ine W-aterhouse, M. D. 

Confirms and expands on  d e t a i l s  of metabolic s tud ie s .  

1/26/1973 R ,  B. Holtzman (CHR) v i s i t ed  Strong Memorial Hospital  

to arrange de ta i l s  of col lect ion and shipment of metabolic 

samples .  

1/28/1973 C a s e  HP-3 w a s  i n  Strong Memorial Hospital  from 1/28/1973 

to 2/18/1973. 

2/1/197 3 M .  S. Littman, M . D .  (CHR) v i s i t ed  Strong Memoiial H0spi:z.l 

to see patient HP-3 and to  m e e t  Dr. Waterhouse snd ciisczss 

details of examinations of pa t l sn t s .  

2/8/1973 J. Rundo (CHR) v i s i t ed  Strong Mimorial  Hospi ta l  to s t t e m p t  

a n  i n  vivo measurement of plr;'ronium on  patient HP-3. 

N o  plutonium w a s  detected.  

3/7/1973 A .  M.  Brues, M.D.  (CHR) wrote to a physician in  I ta ly ,  Texas, 

about  contacting patient Cal-3 for s t u d y  a t  Rochestsr. 

4/24/1973 A .  F. Stehney wrote to M .  M .  S h m h a n  a t  MIT  i rsnsni t r ing 

cop ie s  of CKFi information o n  10 descl cases  v:ith i rs t ruct ions 

to locate relat ives  for pzrni iss ior!  to ~:<h~:fi.i.?. 



... Pase 4 

6/13/1973 C a s e  Cs l -3  vias at Strong M3mo:ial Eos?ital  6/13/'1373 

to  6/26/1973. 

C a s 2  HP-6 was i n  Strong Aqenorial I lcspi tz l  6/21/1973 io 

7/1/1973. 

' 6/21/1973 

9/--/1973 Urine samples  from HP-3 and HP-6 tvere measured and  found 

to contain Pu . 239 

9/24/1973 C a s e  HP-4 exhumed and brought to CHR. Bone def ini te ly  

Pu. 239 contains  

In the future we would l ike to  bring case HP-8 into Strong Memorial Hos2ital  

for excreta  co l lec t ions .  The urinary plutonium content of the  three HP c a s e s  

should then be published with a model showing the u r i m r y  elimination a s  

a function of t i m e  from inject ion to  some 1 0 ,  O C O  days  a f te r  injection. 

We would l ike to arrange for a t  l e a s t  o n e ,  and  preferably a l l ,  of th2 living 

cases to will their  bodies t o  the Center  for Human Radiobiolozy. 

continue our efforts to exhume additional cases .  

and willed bodies will provide data  o n  the organ contents  a i  long t i n e s  

af ter  acquis i t ion of plutonium. 

extremely valuable  ins ights  as to  the  ra te  of burial or' surfzcc-deposi ted 

We wil l  

Studies of exhumcd c z s e s  

Autoradiography cf bone will  provide 

plutonium by additional layers  of new bon2, da ta  much nzeded to extrapolate 

the known toxicity of plutonium in dog to  man. 

For reference,  a s u m m x y  of the  injection cases ,  as known to u s  today, 

is at tached.  

- -  
. I  I-- -- -- - 
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