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November 2 7 ,  1985 

TO : E. Huberman 

FROM : w R. A. Schlenker 

SUBJECT: Freedom of Information A c t  Request 

We have been unable to  loca t e  the  memo from Rowland to  Schultz dated December 
21, 1972 which you requested about 5:15 p.m. yesterday following the receipt 
of a l e t t e r  from D. T. Goldman to  A. Schriesheim concerning t h i s  matter. As 
today i s  the l a s t  business day before t h e  deadline,  December 2, f u r t h e r  search 
i s  not possible  without missing the  deadline.  Locating t h i s  memo i s  
complicated by the f a c t  t h a t  Rowland r e t i r e d  about two years  ago and Schultz 
i s  dead. 

Other intra-laboratory memos on t h e  18 plutonium research  sub jec t s  r e fe r r ed  to  
i n  the Goldman le t te r ,  mention them by name and give personal information 
about them. The release of such documents would be a v i o l a t i o n  of the  
p a t i e n t s '  privacy and the right-to-privacy is  protected by l a w .  It would a l s o  
c o n s t i t u t e  a v io l a t ion  of normal e t h i c a l  p r a c t i c e  i n  the handling of pa t i en t  
medical records. 

The subjec ts  r e fe r r ed  t o  have been s tudied  by seve ra l  organizations s ince  the 
mid 1940s- Non-personal information can be found i n  the  s c i e n t i f i c  
l i t e ra ture .  A good review and guide t o  the l i t e r a tu re  up to  t h e  time of i t s  
publ ica t ion  can be found i n  P a t r i c i a  W. Durbin, "Plutonium i n  Man: A New Look 
a t  the  Old Data," pp.469-530, Radiobiology of Plutonium, Edited by Betsy J. 
Stover and Webster S.S. Jee, Published by the  J. W. Press, Department of 
Anatomy, University of Utah, S a l t  Lake Ci ty ,  1972. 
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Project Name: D a t e  Star ted:  2 
Plutonium Studies  a t  the Center f o r  D a t e  Termina ted :  
Human Radiobiology (CHR)  

January 1973 
Ongoing 

P r i n c i p a l  Inves t iga tors :  R. E. Rowland, A. F. Stehney 

Objectives of Test: 

1. To determine the excre t ion  rate of plutonium 27 years  a f t e r  inject ion.  
2. To determine the r e t en t ion  and body d i s t r i b u t i o n  of plutonium. 

Shor t  De scrip t ion: 

I n  1945-1947, 18 h o s p i t a l  p a t i e n t s  of l imited l i f e  expectancy were 
i n j e c t e d  with plutonium in order to obtain information about the re ten t ion  and 
organ d i s t r i b u t i o n  of plutonium. An important ob jec t ive  w a s  to  determine the 
r e l a t i o n s h i p  between the body content  and the rate of excret ion i n  order to  
provide da t a  for es t imat ing  the  body content  of plutonium from measurements of 
plutonium in excre ta  (P+?assay). 
R e p o r t  LA-1151 i l 9 S O ) .  

The r e s u l t s  of th is  study w e r e  described i n  

' The data i n  LA-1151 w e r e  reviewed i n  a manuscript prepared by P. W 
Durbin f o r  publ ica t ion  i n  the 1972 volume, Radiobiology of Plutonium. ( 2J 
Tissue and bone samples had been obtained a t  autopsy from s i x  of the cases a t  
times ranging from 5 days to 456 days a f t e r  i n j ec t ion ,  and the longes t  
c o l l e c t i o n  t i m e  for excreta w a s  about 5 years. I n  addi t ion  to preparing the 
manuscript,' Durbin traced the later h i s t o r y  of the cases and discovered t h a t  
four  were still l i v i n g  i n  1972. 

The Center's d i r e c t  knowledge of the plutonium i n j e c t i o n  cases da tes  from 
December 13, 1972, when Dr .  Durbin brought her records to CHR f o r  possible 
f u r t h e r  follow-up. The Center then undertook t o  determine excret ion rates i n  
s tudy subjec ts  who were still a l i v e  and to exhume deceased subjec ts  i n  order 
t o  determine the  amounts and body d i s t r i b u t i o n  of plutonium. During 1973, CHR 
obtained m e t a b o l i s m  samples from three  l i v i n g  pa t i en t s ,  obtained permission t o  
exhume from nex t  of k i n  of three deceased pa t i en t s ,  and d i s i n t e r r e d  and 
t r ans fe r r ed  to CHR the remains of one of twe deceased. 
samples (blood and exc re t a )  were taken a t  Strong Memorial Hospital (SMH),  
Rochester, New York. 

The metabolism 

I n  1974, the U.S. A t o m i c  Energy Commission (AEC) reviewed the o r ig ins  and 
subsequent follora-up of the  plutonium s tudies .  On December 31, 1974, the AEC 
authorized CHR to  proceed wi th  the program of study of the l i v i n g  pa t i en t s  who 
w e r e  i n j e c t e d  with plutonium during 1945-1947 and of the bodies of deceased 
indiv idua ls  from t h a t  group f o r  whom l e g a l  consent f o r  examination is 
obtained. 

Follow-up Data: 

Table 1 summarizes CNR follow-up a c t i v i t i e s  and l a s t  known s t a t u s  (July 
58 1984) f o r  each of the  plutonium i n j e c t i o n  cases. 

CHR per onnel have published 10 r e p o r t s  on r e s u l t s  obtained by study of 
these cases. 73-12) Copies of these r epor t s  are attached. 
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ARCONNE NATIONAL LABORATORY 
9700 h k  CASs AVEIWE, bois 60439 

Dr. Jacob Thiessen 
Mails top E-201 , Human Health Studies  
O f f i c e  of H e a l t h  and Environmental Research 
Office of the Environment 
U.S. Department of Energy 
Washington, D, C. 20545 

SUBJECT: Congressional Inves t iga t ion  i n t o  Health and Safety Policies of the 
Department of Energy ( W E  1 

Dear Dr.  Thiessen: 

I n  response to D r ,  C. We Edington's memorandum of June 27,  1984, on the  

The f a c t s h e e t  is i n  the format requested by 
above subject, I have enclosed a f a c t s h e e t  on "Plutonium Studies  a t  the Center 
for Human Radiobiology (CHR)." 
Dr, Edington. 

Please l e t  m e  know i f  you need more information or documentation. 

S incere ly  yours4 

AFS:pat 
Enclosures 

cc: H. D r u c k e r  
H. J. much 
P. F a i l l a  
P. F. Gustafson 
E. Huberman 
J. Rundo 

A. F. Stehney 
Environmental Res 

U.S DE~RTMENT d GUmy 
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Table 1. Plutonium i n j e c t i o n  cases: Summary of CHR a c t i v i t i e s  and l a s t  known 
s t a t u s  ( J u l y  5, 1984). 

O l d  Case CHR C a s e  
Number Number 

CHR A c t i v i t i e s  status 

C a l - I  

C a l - I 1  

-1-111 

Chi-1 

Chi-2 

Chi-3 

HP-1 

HP-2 

HP-3 

HP- 4 

HP-5 

HP- 6 

HP-7 

c-3 HP-8 
1- 3 
a HP-9 
c3 
L y -  

HP-10 

c- HP-11. 

HP-12 

r a  

40-001 

40-002 

40-003 

40-004 

40-005 

40-006 

40-007 

. 40-008 

40-009 

40-01 0 

40-01 1 

40-01 2 

40-01 3 

40-01 4 

40-0 1 5 

40-01 6 

40-01 7 

40-01 8 

10/16/75: Exhumed cremains 
Aug 78: Returned 

N o  contacts ;  s a i d  to have 
d i ed  i n  Aus t ra l ia  

6/11/73: Examined a t  CHR 
6/23-26/77: M e t a b o l i s m  study 

6/10/75: Exhumed 
Apr  78: Returned 

N o  contacts ;  cremation ashes 
scattered 

N o  contacts ;  case  unident i f ied  

a t  SMH 

1973: Next of k in  refused 
permission to exhume 

1973: Next of k i n  refused 
permission to exhume 

1/28-2/18/73: Metabolism study 
and r a d i o a c t i v i t y  measurement 
a t  SMH 

at SMH 
1/23-24/79: Metabolism s tudy  

91 2 417 3 : Exhumed 
Jul 75: Returned 

1973: Next of M n  refused 
permission t o  exhume 

2/14/73: Metabolism study 
a t  SMH 

6/2 1 -7/ 1 /7 3 : 

1973 and 1977: 

Metabolism s tudy  

Next of k i n  

a t  SMH 

refused permission to  exhume 

N o  con tac t s  

5/18/78: Exhumed 
J u l  81: Returned 

No con tac t s  

No con tac t s  

N o .  con tac t s  

Died 1/9/66 

Died 1/6/47 

Living 10/19/83 

D i e d  10/3/45 

Died 1/13/46 

Lost  to study, 
1946 

D i e d  1/12/60 

D i e d  4/4/48 

Died a f t e r  6/5/81 

Died 4/29/47 

Died 4/29/46 

Living 12/30/74/ 

D i e d  10/27/46 

Died 11/22/35 

D i e d  7/2/47 

Died 6/2/57 

D i e d  2/26/46 

Died 4/13/53 
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Department of Energy 
Argonne Area Office 

9800 South Cass Avenue 
Argonne, Illinois 60439 

NOV 2 1 1% 

D r .  Alan Schriesheim, Direc tor  
Argonne National Laboratory - 
9700 S. Cass Avenue 
Argonne, I l l i n o i s  60439 

Dear D r .  Schriesheim: 

SUBJECT: FREEDOM OF INFORMATION ACT (FOIA)  REQUEST DATED OCTOBER 30, 1985, 
DOCKET NO. 110485041) 

The.enclosed FOIA request i s  f o r  a copy of  a memo from R. E. Rowland t o  
H. A. Schultz dated December 21, 1972, which d iscusses  records of 18 plutonium 
research subjects .  The reques tor  i s  a l s o  asking f o r  any supporting 
documentation and any subsequent memos regarding the  subject.  

Due t o  s t a tu to ry  time l i m i t a t i o n s  €or responding t o  FOIA requests ,  w e  must 
have your response no l a t e r  than December 2, 1985. I 

Sincere ly  , 

J 
David T. Goldman 
Area Manager 

Enclosure : 
As Stated 

cc: A. Z i lbera te in ,  ANL, w/enclosure 
R. E. Rowland, Princeton, KY, w/enclosure COL -ab<- 7y 

w-- Jls- 
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O c t .  30, 1985 
. . I  -- 

Mr. Ronald Turner 
MA-232. 1 
U.S. Department of Energy 
Freedom of Information and Privacy A c t  Branch 
1000 Independence Ave. S.W. 
Washington, D.C. 20585 

To the FOI Officer :  

Act, 5 U.S.C.'552. 
This  reques t  is made under the  f e d e r a l  Freedom of Information 

Please  send m e  copies  o f .  Memorandum, dated 12-21-72, from 
D r .  R.E. Rowland t o  H.A. Schul tz ,  s en io r  s t a f f  a s s i s t a n t ,  Records and 
Data Processing, Center f o r  Human Radiobiology, Argonne National 
Lab. Memo discusses  i n s t r u c t i o n s  from Rowland to  Schultz on records of 
18 plutonium research  subjec ts .  Records were t ransfer red  t o  Schultz f o r  
h i s  d i spos i t ion .  Please include any supporting documentation and any 
subsequent memos regarding t h i s  subjec t .  

A s  you know, the  FOI A c t  provides t h a t  i f  port ions of a document 
are exempt from release, t h e  remainder must be segregated and disclosed.  
Therefore, I w i l l  expect you t o  send m e  all nonexempt por t ions  of the 
records which I have requested,  and ask t h a t  you j u s t i f y  any de le t ions  by 
reference t o  specific exemptions of t he  FOI Act. I reserve t h e  r i g h t  t o  
appeal your dec is ion  t o  withhold any materials. 

I promise t o  pay reasonable sea rch  and dupl icat ion f e e s  i n  
connection with t h i s  request.  However, if you estimate t h a t  the  t o t a l  
fees  will exeed $50, please  n o t i f y  m e  so t h a t  I may authorize expenditure 
of a g rea t e r  amount. 

I 

I a m  prepared to  pay reasonable search  and .duplication f e e s  i n  
connection with t h i s  request.  However, t h e  FOI A c t  provides f o r  waiver 
o r  reduct ion of f e e s  if d i sc losu re  could be  considered as "primarily 
benef i t ing  the  gene ra l  public." I am a j o u r n a l i s t  employed by The Knoxville 
Journal  and intend t o  use the  information I a m  requesting as  t h e  bas i s  
fo r  a planned art icle.  Therefore, I a s k  t h a t  you waive a l l  search and 
dupl ica t ion  fees .  I f  you deny t h i s  r eques t ,  however, and the  f e e s  w i l l  
exceed $50 ,  p l e a s e  n o t i f y  m e  of the charges  before  you f i l l  my request 
so t h a t  I may dec ide  whether t o  pay t h e  f e e s  o r  appea l  your d e n i a l  of my 
request f o r  a waiver. 

AS I a m  making t h i s  reques t  as a j o u r n a l i s t  and t h i s  information 
i s  of timely value,  I w i l l  apprec ia te  your c a l l i n g  m e  
than by mail, i f  you have any quest ions.  Thanks and I 
to  your rep ly  wi th in  10 business  days, as required by 

by telephone, r a the r  
w i l l  look forward 
law. - -., - 

Sincerely,  

Randell i -k, r e p o r t e r  
i 

(615) 522-4141, Ext. 423 



. .  U.S. DEPARTMENT OF ENERGY 
(I memorandum 

me a t tached  Freedom of Information (FUI) request is being s e n t  to  you f o r  
action as t h e  records requested appear to be pr inc ipa l ly  wi th in  the  purview 
of  your organization. I f  o u r  determination is incorrect ,  p l ease  inform me 
h d i a t e l y  to whan you are forwarding t h i s  request. 

I f  o the r  d iv is ions ,  o f f i c e s  or f i e l d  organizat ions also have records relevant 
to this request,  you as the appropriate FOI Office are responsible f o r  request- 
ing their pa r t i c ipa t ion  and f o r  coordinating the  response. It is important t h a t  
an  appropriate response be forwarded to the requester  within 10 working days as 
f a i l u r e  to act can be d e e m  a denial. 

On t h e  reverse  side of t h i s  m r a n c b m ,  a "Reminder of Procedures f o r  Handling 
FDI Hequests" s h l d  assist your staff .  I f  you have any questions, I can be 
reached on FIS 252-5955. - 

Attachment 

Chief of FQI and Privacy  Acts 
Activities Branch 

Dlvjsion of Reference and 
I n f o m t  i o n  bnagemen t 

. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

November 29, 1974 

Jon D. Anderson, Director 
Division of Inspection 

MEMORANDUM REPORT 

DIVISION OF BIOMEDICAL AND ENVIRONMENTAL RESEARCH, HEADQUARTERS - REQUEST 
TO LOCATE UNIDENTIFIED SUBJECT KNCXSN AS CHICAGO-111 (41-2-117) 

This investigation was predicated upon the request of Dr. James L. Liverman, 
Assistant General Manager for Biomedical and Environmental Research and 
Safety Programs, and Director, Division of Biomedical and Environmental Xe- 
search, Headquarters, that an attempt be made to locate an unidentified white 

Chicago Hospitals and Clinics, 950 East 59th Street, Chicago, Illinois, in 
1945, but who was subsequently lost to followup. 

. male who w a s  involved in a clinical testing program at the University of 

BACKGROUND INFORMATION 

Review of a report entitled Medical Industrial Hazards Section, dated Jan- 

part as follows: 
. uary 19, 1946, arid identified as WC-HC-1187, disclosed that it states in 

* * * * *  
RECEIVED CHR . 

"Special Urines: Two humans were injected with 94.91pg of 
plutonium on December 27, 1945. The composition of the in- JUN 2 7 lm. 
jected solution and the volume injected is given in Table I. 
The urinary plutonium excretion for the male subject is given RECORDS ROOM . 
in Table I1 and for the female in Table 111." 

* * * * *  

Examination of Table 11 and Table 111, in the referenced report, disclosed 
that the former tabulated the daily plutonium urinary excretion data for a 
male known as MX-200, and the latter tabulated similar data for a female 
known as WX-300. 

Examination of a publication entitled Plutonium in Man: 
Old Data, authored by Dr. Patricia W. Durbin, Radiobiologist, Biology and 
Medicine Division, Lawrence Berkeley Laboratory, formerly Lawrence Radiation 

A New Look 8t the 
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Laboratory, disclosed t h a t ,  with respec t  t o  Chicago-I11 (CHI-III), it states 
i n  p a r t  as follows: 

* * * * *  
"Chi-3: White male, young a d u l t ,  i n j ec t ed  12/27/45,- 0.085 

t ion.  D i e d &  170 days post  i n j ec t ion ,  autopsy withheld. (Also 
designated as MX-200 i n  Ref. 48)." 

pCi /kg  239Pu(VI) citrate. Hodgkin's d i sease ,  no other  informa- 

Examination of Reference 48 d isc losed  t h a t  i t  states i n  p a r t  as follows: 

* * * * *  
"48. Medical In- 
d u s t r i a l  Hazards Sec t ion  and Biochemical Survey Sect ion Reports, 
Metal lurgical  Laboratory (a) MUC-HG-1088 (May 1945), (b) MUC-HG- 

Apt. 1946), (e) MUC-ERR-206 (May 1946), ( f )  MUC-ERR-211, (June 
1946) . " 

J. J. Nickson, E. R. Russel l ,  and J. E, Rose: 

. 1187 (Jan, 1946) , (c) MUC-HG-1194 (Feb. 1946) , (d) MUC-E-1203 (Mar.- 

* * * * *  

The above repor t  i n  Reference 48 (a) w a s  not pursued because the  d a t e  of 
the  reporc,  Msy 1945, preceded the  known d a t e  of i n j e c t i o n  of t h e  sub jec t  
of t h e  inquiry,  December 27, 1945. A consol idat ion of the  ur inary  excre ta  
da ta  on MX-200 (CHI-XU),  as shown i n  re ferences  (b) through ( f )  above, 
disclosed that 108 samples w e r e  taken f r a n  the  unident i f ied  sub jec t  over a 
period of 163 days pos t  i n j ec t ion ,  

Hr. John C, Stuhlmann, Resident Inves t iga to r ,  Divis ion of Inspection, sta- 
tioned a t  the  Chicago Operations Office ,  perused the  records a t  the  Center 
f o r  Human Radiobiology, Argome National Laboratory, and advised that no 
r epor t s  sucb 88 those i n  Reference 48 could be located beyond June 1946. 
He f u r t h e r  advf.ed that the  only  r epor t  which he could loca te  t h a t  r e l a t e d  
to the  clinical t e s t i n g  program w a s  i d e n t i f i e d  as CH-3607-C, issued on Octo- 
ber 2, 1946, the  examination of which d isc losed  t h a t  it d e a l t  with the  d i s -  
t r i b u t i o n  and excre t ion  of plutonium i n  two human subjec ts  designated as 
CHI-I and CHI-11, both of whose i d e n t i t i e s  were already known. 

RESULTS OF INVESTIGATION 

At t he  ou t se t  of t h i s  inves t iga t ion ,  Dr. George V. LeRoy, Director, Uni- 
v e r s i t y  Health Services ,  and Professor  of Medicine, University of Chicago 
Hospitals and Clin ics ,  and Mr. Mark Olson, Director ,  Off ice  of Medical 
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* Legal Af fa i r s ,  Universi ty  of Chicago, were interviewed j o i n t l y .  D r .  LeRoy 
requested t h a t  M r .  Olson be present  a t  the  interview because he (Olson) is 
always consulted on any matters concerning p a t i e n t  i nqu i r i e s ,  t o  which the  
writer agreed. 

D r .  LeRoy advised t h a t  p r io r  t o  the  w r i t e r ' s  a r r i v a l ,  Mr. Olson's s t a f f  had 
done sane preliminary searching of hosp i t a l  records t o  t r y  to i s o l a t e  t h e  
subjec t  of t he  inquiry;  t h a t  t he  Regis t ry  of Neoplastic Diseases w a s  scanned 
t o  i d e n t i f y  young, m a l e ,  a d u l t ,  Hodgkin's d i sease  p a t i e n t s ;  t h a t  t h i s  Regis t ry  
was compiled during the  mid-1950's by going back through autopsy and var ious 
other  hosp i t a l  records;  t h a t ,  i n  h i s  opinion, t he  Regis t ry  is about 98 per-  
cent  accurate;  t h a t  while  t h e r e  was'a p o s s i b i l i t y  t h a t  t h e  sub jec t  may not  
have been recorded i n  the  Regis t ry ,  i t  w a s  t he  b e s t  a v a i l a b l e  source s ince  . . 
t h e  sub jec t ' s  name w a s  unknown. 

ti&# 
q[# 

D r .  LeRoy advised that t h e  scanning process by Mr, Olson's s t a f f  r e su l t ed  
i n  nine p o t e n t i a l  sub jec t s ,  wi th  an average age of 26 years ,  which had been 
reduced t o  th ree ,  p r i o r ' t o  t h e  w r i t e r ' s  a r r i v a l ,  the  e l imina t ions  being made 
based upon admission or d i scha rge -da te s ,  e s t ab l i shed  da te s  of  death,  e t c .  
He  advised t h a t  t h e  t h r e e  p a t i e n t s  who had not  been el iminated a t  t h e  t i m e  
of interview had been "flagged" f o r  f u r t h e r  followup because the  Regis t ry  
da ta  made re ference  to the  adminis t ra t ion  of a "Substance X," and t h e  f a c t  
t h a t  t he  c l i n i c a l  t e s t i n g  program a t  one time w a s  shrouded i n  secrecy made 
the  reference suspect.  

. 

Examination of the  da t a  accumulated by M r .  Olson's s t a f f  on t h e  six p a t i e n t s  
eliminated from f u r t h e r  cons idera t ion  va l ida t ed  the  b a s i s  f o r  t h e i r  e l i n i n a -  
t ion.  Examination of t he  records of t h e  th ree  remaining p a t i e n t s  considered 
as p o t e n t i a l s  d i sc losed  t h a t  "Substance X" w a s  i n  r e a l i t y  Nitrogen Mustard, 
which, Dr. LeRoy explained, w a s  an experimental substance used a t  one t i m e  
i n  Hodgkin's d i sease  cases, 
would not  have been administered simultaneously because of inconclusive re- 
s u l t s  and p o t e n t i a l  l e g a l  implicat ions.  
p a t i e n t s  w e r e  e l iminated from f u r t h e r  Consideration, along wi th  evidence on 
t h e i r  medical records t h a t  they received continuing t reatment ,  whereas the  
sub jec t  of t h e  inquiry,  according t o  D r .  Durbin, would not  accept  treatment 
because of r e l i g i o u s  scruples  although he permitted excreta samples to  be  
taken. 

He  opined t h a t  two experimental substances 

Based upon h i s  opinion, these  th ree  

Dr. LeRoy advised t h a t  it w a s  h i s  understanding t h a t  D r .  Leon 0. Jacobson, 
Division of Biological Sciences,  Universi ty  of Chicago, bel ieved t h a t  
CHI-I11 l e f t  t h e  h o s p i t a l  aga ins t  medical advice (AMA), which could be v e r i -  
f i e d  only on h i s  medical record i f  h i s  i d e n t i t y  w e r e  known, as could the  m a t -  
ter of h i s  r e f u s a l  t o  accept  treatment because of r e l i g i o u s  scruples .  
Jacobson was out  of t h e  country a t  t h e  time of t h e  inqui ry  and thus not  
ava i l ab le  f o r  interview. 

D r .  

As s t a t e d  hereinbefore,  t h e  review of  t h e  records by Mr. Olson's s t a f f  focused 
on Hodgkin's d i sease  p a t i e n t s  wi th  an average age of 26 years ,  because the  

'h 
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best information available indicated that CHI-I11 was an adult male between 
"16-40 years of age." In order to test the validity of the review by Mr. 
Olson's staff, and to expand that review, the writer obtained a card file 
from Dr. Phillip W. Graff, Prthologist, Surgical and Pathology, C?inics 
and Hospitals, University of Chicago, who stated that, within the 98 per- 
cent accuracy estimated by D r .  LeRoy, the file represented all Hodgkin's 
disease patients who had been in the Clinics and Hospitals, and was directly 
correlated with the Registry of Neoplastic Diseases, previously mentioned. 
It was noted that, by count, this card file included 504 individual patient 
cards, which contained infamation in varying degrees, such as patient num- 
ber, name, date of death, date of autopsy, if any, whether patient was still 
living, date of last visit, etc. - 

Prior to reviewing the card file, it was determined from the record that from 

medical purposes ranged from 349,998 to 398,000. As the cards were reviewed, 
female patients were eliminated, as were those whose cards showed other data 
such as age, recent examinations or evidence of continuing treatment. In ad- 

* dition, only those patients with numbers falling within the aforementioned 
range were recorded for further followup, excluding those already identified 
by Mr. Olson's staff and previously eliminated. 
one fallacy in using the patient number approach was that if the subject of 
the inquiry had been born at the hospital, he would carry a patient number 
well outside the range established, assuming that his name was recorded in 
tne irre in the rirst pLace. He stated, however, that this approach was the 
most logical one under the circumstances. 

January 28, 1945, to January 1, 1947, the patient numbers assigned for all {rrlig 

Mr. Olson commented that 

The review of this card record resulted in 14 possibilities which were listed 
by name and patient number, and with the assistance of Mrs. Lylian J. Kane, 
Administrative Assistant, Office of Medical Legal Affairs, University of 
Chicago, were traced into various hospital records and eliminated from fur- 
ther consideration for the following reasons: 

Basis for ElimLnation No. - * ?  

Admission subsequent to known injection date 8 
Age considerations (7 and 65 years) 2 
Received Nitrogen Mustard treatment 2 
Date of known death and autopsy 
Not a patient at time of known injection 

1 
1 
14 
- 
= .. 

m8. Kane advised that prior to assuming her present position, she worked 
in the hospital records unit for 17 years; that she is positive that daily 
census records would have been maintained during the period that the subject 
was an in-house patient; and that because of the age of these records, they 
would be difficult to locate assuming 
Efforts to locate these records while  

that they were still in existence. 
the writer was onsite in Chicago, 
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- September 25-27, 1974, proved futile. Mrs. Kane agreed to continue the 
search and subsequently advised the writer on November 19, 1974, that her 
efforts failed to locate the records, and that she has concluded that be- 
cause of their age and lack of storage space, they have been destroyed. 

It will be recalled that Reference 48, previously quoted, contained the 
name of one E. R. Russell as a co-author of certain publications utilized 
by Dr. Durbin in her article pertaining to participants in the clinical 
testing program. 

Mr. Edwin R. Russell, formerly an Assistant, Metallurgical Laboratory, Uni- 
versity of Chicago, and a Group Leader and Associate Chemist, Argonne 
National Laboratory, presently a Staff Chemist, E. I. DuPont deNemours Com- 
pany, Savannah River Laboratory, Aiken, South Carolina, was contacted tele- 
phonically. He stated that he was aware that there were three patients who 
were in the clinical testing program at the University of Chicago; that, 
after examining a personal notebook in his possession, he had recorded the 
last names of two patients known as CHI-'I and CHI-II, already known to the 
writer; that he did not know the name of the third participant who was a 
young adult male who had Hodgkin's disease; that he did recall that no autopsy 
was permitted due to the patient's religious scruples; and that he could not 
recall the specific description or age of this patient, whether he had suc- 
cumbed in the hospital, or whether he had left the hospital against medical 
advice. He added that he did find one entry in his notebook that referred 
to picking up samples from a Mr. Hempleman (phonetic) but he could not recall 
any other specifics and, consequently, could not say whether or not this name 
was pertinent. 

Mrs. ?Cane was recontacted telephonically and requested to scan the hospital 
records for a patient by the name of Hempleman, Hempelmann, or any similar 
name. She subsequently advised that her search of the records disclosed no 
patient of such name, but that other records did identify a Dr. Louis Henry 
Hempelmann, Jr., who at one time had been associated with the Los Alamos 
Scientific Laboratory and more recently with the Department of Radiology at 
the University of Rochester School of Medicine and Dentistry. 

Mr. Russell advired that the information which he had recorded in his per- 
sonal noteboe% was quite limited because of the secrecy regarding the clinical 
testing p r o w 4  at the time it was conceived and executed. 
ever, that & recalls that during the time the program was in progress, a 
number of "gray, numbered, research notebooks" were kept by varioue indi- 
viduals, including himself; that these notebooks were all notarized by the 
then Director of the Library at the Argonne National Laboratory, a female; 
and that these notebooks would not have been destroyed and should be located 
ia the archives at the Laboratory. He added that this data should contain 
detailed information regarding all subjects in the program, probably includ- 
ing their identification. 

He stated, how- 

The writer telephonically contacted Mr. E. Newman Pettitt, Technical Publica- 
tions and Classification, Library Services, Argonne National Laboratory, and 

3 0 0 0 b.3 1 
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- requested h i s  a s s i s t ance  i n  loca t ing  t h e  research notebooks re fer red  t o  by 
Mr. Russell .  M r .  P e t t i t t  was f ami l i a r  with the  subjec t  of the  inquiry,  
s t a t i n g  t h a t  he had searched out other  information during an e a r l i e r  phase 
of the  o v e r a l l  inquiry,  but t:.at he d id  not r e c a l l  searching for o r  seeing 
any research notebooks. 

After considerable searching, which w a s  hampered by the  f a c t  t h a t  the  s torage 
f a c i l i t y  had been moved and t h a t  sometimes research  notebooks were logged 
under var ious names, Mr. P e t t i t t  advised t h a t  he had been ab le  to  loca te  sev- 
eral notebooks, none of which made re ference  t o  s p e c i f i c  names of individuals  
involved i n  the  c l i n i c a l  t e s t i n g  program. 
c e r t a i n  t h a t  t he re  a r e  o thers  in exfstence and t h a t  he w i l l  continue to  search 

He  advised, however, t h a t  he is 

f o r  them and advise  the  writer i n  the  event they a r e  located so t h a t  they may 
be reviewed by a representa t ive  of the  Division of Inspection. 

M 
$I 

In view of the  foregoing, I recommend t h a t  no f u r t h e r  ac t ion  be taken re- 
garding t h i s  matter u n t i l  such t i m e  as add i t iona l  information may be for th-  
coming as a r e s u l t  of ME. P e t t i t t ' s  continuing e f f o r t s .  Should per t inent  
leads evolve from h i s  e f f o r t s ,  I would recoaunend t h a t  t he  case  be reopened. 

Period of Inquiry: 
September 25-27, 1974 

G i l e 8  L. Lofton 
Deputy Assistant Director  
Divi8ion of Inspect ion - 

Dis t r ibu t ion:  

2 - Divieion of Biomedical and Environ- 
m e n t a l  Research 

. . .  
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TABLE 6 

ALUES OF PLUTONIUM FOLLOWING INTRAVENOUS 
(EXPRESSED AS PER CENT OF DOSE EXCRETEX 

DAYS PO% 
INJECTION - 

1 
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9 
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20 
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29 
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TABLE 6 (Contd) 

L URINARY EXCRETION V A T ~ U E S  OF PLUTONIUM FOLLOWING INTRAVENOUS ADMINISTRATIO&(')'- ION 
TO HUMAN SUBJECTS (EXI'RESSED AS PER CENT OF DOSE EXCRETED PER DAY) 
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- To: Le 0.  Jaoobson, M a D e  

From: Dr. J. 3. Niolceoq 

1 For T h e  Atomic Energy Commission I 

Routine urine Survey 849&'&-~-3501 

A, Urine Specimens Received 

B, Specimens Analysed 

C. Baoklog 

Of the Chioago speahens  analyaeb, l e s a  thaa 2% rhcwcj. a body eon- 
tent above u.1 ug. No speoiraen wds abov-e u. 
S m o i a l  Urine8 (Re Leeko) 

8 0 0 U b 5 8  



Daily Plutonium Urinary maretion 
(contlnued) Mli-200 

u 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23,24 
25 
26 
27 
28 
29 
30 
31 
32 
39 
34 
35 
56 
37 
38 
39 
40 
41 

I 

640' 
640* 
580* 
590" 
330* 
lO* 

1380 
1485 

870 
l.tt25 
1300 
3250 
2500 
1700 
1950 
1700 
1850 
1680 
1340 
2540 
2290 
1500 
1860 
1560 
2300 
1670 
lotio 
15s 
2009 *'- 

* It W e 8  learned that incwple+3e ool1eutlons were made 
on specimens 9 through 17, thoreflore, these values 
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J .  J. Nlokson, Seot lon C h i e f  

J. E, Rose, Assooiate SeOtIon Chief, 
I 

RECEIVED CHR A RECORDS 

13. R,E,Z,  

l a o  Chi. Teoh. File 
16, *JoJ,N,  (2) 
17,. Clin Cen, F i l e  

14. G.2'0 

Pleose sign and date below before readhg t h i s  dooument. 

Name DhTE 
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Subjeot: Monthly Summary for Section H - I 1 1  

X, Routine Urine Survey 249-MIX-3501 (Jaokaon-Sellers- 
Monroe-Schman ) 

A, Urine Speoimens Received 

Chicago . . . . . . . . . . . .  126 
Backlog . . . . . . . . . . . .  20 
Other o o .  . .'. 21 

Total. . . . . . . . . . . . . . . . . . .  187 
3, Speobnsna Analysed 

C h l O a @  0 0 q 0 o 126 
Other.. . . . . . . . . . . .  21 
Total. . . . . . . . . . . . . . . . . . .  147 

C, Baoklog 
,/- 

Chioago . . . . . . . . . . . .  20 
Other. . . . . . . . . . . . .  0 
T o t a l ,  . . . 0 0 0 0 0 0 0 0 0 0 a 20 

Of'Che Chioago speoimens analyssd, lese than 2.b showed a body oontent 
above 0,1 ug, No speolmen was above 0.4 ug. 

* Speoial  Wines (R. Leako) 

Speoimens reoived . . . 31 
Specimens analysede . . . 29 



.*. . ....................... . . . . . . . . . . . .  . . . . . . . . . . . .  
c u -  

*4 j .2 ; * -  $1 - ' #'. f- Ch-: -rt. 

. . . . .  
. . .  

Daily Plutonium Urinary Bcretion 
~ ~ ~ - 2 0 0  (oontinued from &!ic-HLR-l8tj) 

Dsys after 
in j eo t i o a  

42 
43 
44 
45 
47 
4d 
49 
50 
Sl 
37 
58 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
72 
73 
74 
75 
71  
84 
53 
94 
95 
97 

2 4 - h O U r  
volume 

1400 ml 

850" 
700' 
1080 
980 
430' 

6W* 

S O 8  

@so* 

820* 

1270 

1200 
1120 
lt350 
1150 
1580 
1570 
1000 
1870 
1640 
1150 
1700 
1420 
1700 
1300 
1200 
800* 
500' 
27U* '- 
700 
1130 

jh of In jec ted  
dose excreted 

,0095 
0031 

0 013 
0 012 
o 0064 
o 0063 
0 0034 
,0071 
007 
0094 

0 011 
0083 
0094 
.0071 
0 0099 
014 

e 014 
P Oll 
0 011 
o 014 
0096 

c 0083 
0 010 
o 0083 
,0081 
0 014 
.@07 
e 0093 
o 006 
,011 
e 0 1 2  

Eeoeuse of the very amall -Jolumes of urine collected on aome 
d a p ,  these values have been omltted from the table, 

8 0 0 0 b b 2  
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J. J. N h k s o n ,  Section Chief 

J. E, Rose, AassooiaCe Seotion Chief 

REPORT FOR JtOMTIIS MARCH b D R I L ,  1946 

RECEIVED 

Cl-iR RECORDS 

JAN 2 

134 R,E.Z, 
14. G-Fo 
l a o  Chi. Tech. File 
16. J , J , N ,  (2) 
17, Clin C a a .  Pile 

P1enL.c 3ign and date below before reading this doaumcnt. 
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TO: Lo 0 ,  Jaaobson, MODo 

FRON: Dr. J, J. Mickson 

8 

Subject: Nont!i!,y Sumary-for Sect ion  <-. H-IIl 

IO Routine Urine Survoy 249-BIISI-3501 (Jaokson-Sellers- 
Monroe-Schuman ) 

A, Urine Spechens Received 

€3 Specimens Analysed 

Chicago . . , . . . . 126 
Other . . . , . . 21 
TotpL 0 e o 147 

C. Baokl-og 

Of tihe Chicago speaimens analysed, less than Pb showed a body oontent 
abovo 0,1 ug, 1130 spechen wao above 0.4 u& 

Spocimens rocived . . . . 31 
Specheno cnalyeed, . . 29 

The k;n:,lo of oxcret ion r o a u l t s  from MUG-XRH-lOS Is oontinucd in this 
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Dai ly  P l u t o n i u m  Urinary Excretion 
MX-200 (continued from NUC-ER-185)  

43 ' 

43 
44 
4s 
47 
48 
49 
50 , 
31 
37 
58 
61 
62 
63 
64 
63 
66 

- 67 
6 t3 
69 
70 
72 
73 
74 
75 
77 
84 
53 
94 
95 
97 

3.080 
980 
430* 
350" 

6U04 
e20* 

1270 

3.200 
1120 
IUBO 
1150 
1580 
1,570 
1000 
1870 
164-0 
1150 
1700 
1420 

' 17QO 
1300 
1200 
800* 
503* /-- 

270- 
700 
1130 

'00095 
* 0031 
013 
,012 . 
,0064 

v 0034 
,0071 
0 007 
oU094 * 

,011 
., 0033 
0 0094 
0071 

0 0099 
0 014 
0 03.4 
&I 011 
0 011 
e 014 
,0096 
0083 

0 010 
0 0033 
,0081 
0 014 
o 007 
o 0093 
o 006 
0 011 
0012 

00c63 

*Incomplete coUection, 

Eacauso of the very amall volumes of urine oollected on some 
days, these values have been omitted from the table, 

! 
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I 11 January 1946 ,. $* .. ., $--* - - . .-. - .  _ _  __-- 
- \  To: Dr. J.',J. C .  N 

.-: . * 

From: E. R,] Rusaell , , ,.. , + I . 
I 

i 

4 
:. J I  . '  , ' i  ' d i  , * . . - l  

i In Re: Abatract .o,f .Work for ,the Month"End1ng 
! 

--?I- 

& i , .  

t. JWUmX-.>l, 1946 ,..-. +--".,..*- .- 
7' 

i I 

---- .-_I- L------- 
-\. 

I 

I ' frequently and none have 8nowndcounts In excess of 0.1 
. . count per minute per 1000 m l  sample. 

Special Urlnest 
plutonium on December 27, 1945. The composition of the 
injected solution and the volume injected ia given In Table I. 

Two humans were injected w i t h  94.91 ug of e 

. .  8 0 0.0 b 1 2  
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Table I 

Composition of Solution 

Plutonium Boncentrat io 
Volume injected (each) 

Sodium o l t ra te  . p H .  0 0 . 0  6 

Isotonic Saline 

n- Daily Plutonium: Urinary Excr.etion (Male) JC c e . p / i i / ? t  
. .  

. %  

. .  
. :. Mx-200 , . , . I . { . ;  ' 

, .  , . . 
, . I  

I .  

. .  I , , .  ', I ; '  

Days aftor 24-h0W,~:~ s p e c l f l c ~ '  : . % of injected . 

. .  
, .  

. .  

- 
I '  

. .  doee excreted I .  . In jec t lon  itolume: . . .  : .. Gravi tL+.!.'! * , c . 4  < . '  



' .  : i ,  

filtration techniques. A report summaricing the results 
obtained in prellminary studies <of Pu therapy is being prepared. 

' 

. . . Results of ultrafiltration to '  Mte show that a pH of about 
2,6 immediately precedes a,'ateep drop in the extent of Pu[IV) 
which is dirfusible, thus indicating, it i s 'presqled,  ithe'onset . . 
of 'definite colloidalltg. At a pH of 7,3 and in the presence 
of varying amounts of citric acid, it La found that: , 

' 

(a) As little as 0.0001 M citric acid appreoiably increases 

(b) A minimum in the Biffusability 4f Pu OCCUTB a t  .005-.006M 
the diffusibility of Pu, 

-citric acid, This phenomenon, if confirmable# may be related 
.to the neutrali'zation of a positively charged Pu colloid by 

i 

t 
i 
t 

L 

I 
r 

i 

I, 





%It was learned that incomplete co l lect ions  were 
made on specimens 9 through 17,merefore these.  ' .  
values are low. 

11, , Tissue Analysis 365-MLH-35 
1 .  

A. Tissue Specimens Reaeived 

. Human. . . . . . k 1  
Animal . . . . 16 
'ketal . . . .'... 3 

B. Tissues analysed 

Human . . . . . . 21 
' 8 0 0 0 b l b  Animal . , . , 16 

Total . . . . . 37 





\ - 

10 
2, 
3 a  
4, 
5. 
6. 

Please sign 

, ' 1 , ., .' /, i 
. I .  I 

_ I  

'4 . i 
. i  I 

. _  .. ..: - . .  

. . .  I *I 

.; 13. R o F * a Z i  
114, G.P. 
; 15.- Chi .Tech.File . 

17. Clin.Cen.File 
'16. E a R o R  (2) 

NAME DATE DATF.; 

. 
/-- r * 

I 
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TO: D r .  J. J. Nickson I 

. mor.1: E. H. H U S S Q l l  

Subject: Monthly Summary f o r  Biochemicnl Survey Sect ion  

The ana lys i s  of tho urine w i l l  ;rive a fair indicat lor i  of 
the  plutonium incorporated i n  the body. Iiowovor, muter ia l  taken 
into t he  lungs is not  r e a d i l y  absorbed and a port ion of i t  1s 
.eliminated by way of t h e  in t eo t inos .  From nnirual experiments 
i s  Is shown that from 10 t o  20% of that  reuchlnp, the lungs is 
r c t a lned  a f t s r  90 days. This, &hen, imposes an addi t iona l  hazard 
if.' ind iv idua ls  cons tan t ly  work i n  areas i n  which tho air is even 
slightly contaminated w i L 4  plutonium, In  ordor to place an 
add i t iona l  safe&uax-d on the individual worker, frequent s t o o l  and 
sputum analyses should bo made along w i t h  the urines.  

Two cases a r e  reported i n  Tables 1 and I1 i n  which these  
ind iv idua ls  had worked i n  a r m s  with above tolerance a i r  counts 
of' glutoniuro, In  case 2 Cho i n u i v i u u u l  rontdixd at nome i'or 
nearly two weeks end co l l ec t ed  urine, s p u t q  and s t o o l  specimens, 
As i s  shown, there i s  a decressc i n  t h o  amount .of plutonium 
elininated with the s tools , ,  However, s i n c e  no experirncnts hnve 
been performed t o  show th& rate of el iminat ion by humans, it is 
not  p o s s i b l e  t o  c a l c u l a t e  accu ra t e ly  the amount of mater ia l  
retRinod. Theso two cases#  the only ones studied, are 
apparent ly  fair, indicat iol ls  of what mipbt 'be  a aerioua ~woblem. - 

, I t  
I 

' I  

(Case I) , 

Date of Urine 1 .  s t o a -  Sputum 
Spo c imon (bods cont.)  ( couni 

(0.1 ug a * * '  . -0- 

3-4-16 coo1 UR {; - -0- 

3-8-46, cu.1 up, i J! --- 
4 -20-46 f o a l  UG 
4-30-46 , (001 ug 1 1  ' 250 
5-4-46 e-- 244 

' 42 5-5-46 0 - - .  

. I  2-13-46 

4-6-46 . (0.1 ug : 1; -.-- 

-0-  " I  ...-.I 

, 
-0- 

4-17-46 

. I  

I -..- 2.68 c/m 
m o o  

- >  
5-6-46 

. I  

4 !  j '  I 
I 

I t  
1 3  

. !  

8.0 0 0 b 7 9 
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' Table I1 i /  1 , I . 1  

F (Case 2 )  
I 
I 
I 

. L  

i t  

Dako of' Urine a t  Stool 3p12twn 
Spe ciaen (bods cant,), ( counts 1 (counts) 
3-18-46 . 
3-2 8-4 6 --.I 

4-4-46 
4-+.4(j 
4-9-46 
4-12-46 
4-1 7 -4 6 
4-20-46 

4-23-46 
4-30-46 

, 

I I  ' . 
i t  

! !; I I 1  Other A c t i v i t i e s  
1 

Houtine' Urine Survey ! k49-hU,,H4501 

A, Urine Specimens Received 

( Jackson-Sellers- 
1 , . I  Monroe-Schumain) - . 
; !  

I 

: ' :.. 
t 

Chicago. . . . 1;. . 71 
Other . 
Backlop, . . . . . .20 

$ I' 10 
;. J'.. . .. 

G;nicago o h  e 

Other ., . 
Total . 

C, Backlog 



..) , - . 

I ! .  . ' .,, 
. .  I .  

(H, Lesko) Special Urines 
* ' -  A. Received , . . , e b .34 

B. irnalysed , , . .32 

The d a i l y  u r i n a r y  plutonium excretion of the subject 

I 

MX-200 is b e i q  fol lowed,  l ' h ~  Tablo below i s  a continuation of 
6 *  th6 one from MUC-1IG*1203 I '  
. I  
, I  
, ,  

Table XIS ' 

I -. 

T& 

104 * 
. 

121 1110 I, 1 I ,0106 
123 1100 
127 650-3 4 .0075 
129 4800 , QOB8 

008 - I !  

( 5  Incomplete col loct ion t 

;stool ~ ~ l y a i s  243-hiLI1-35 

A, ,  spccimsns Heceivod . 
B .  , Specimens Analyaed i. ,i. 

, 1 :  

-,. 8 

\ 1 -  
a .  ( I  

I 1  ; 
I 1  

8 0 0 0 b 8 1  I 



/ I  

P 
1 A -  

249.MLH-3520 0 1 1 
1x1, Sputum Analysis . i - .  I '  ; r  

A, Bpeoimena tieceived 1:. . e e o :  .24 

Bo Specimens Analysed :. '., . .' o /  .24 
1 I :. 

! '  
* ZVe T,xperLmontal Tissue Analysis 365-MLH4S30 (Reed-Brown) 

j .  I 

A. Spocimans Received '. . . . . . .122 

€3. Specimens Analysed '. . . . .' . 79 

E f f e c t  of Citrate-on t h e  Concentration o f  Plu'car&m S-n 
the UGino: Nearly a year ago an expsrimont wua t r i e d  i n  which 
8 dogr having bsen injected seve ra l  montns previous w i t h  a known 
q u a n t i t y  of  plutonium, was i n j ec t ed  d a i l y  w i t h  5 cc of a 3% 
sodium citrate s o l u t i o n  f o r  10 days. "he plutonium excretion 
during this  per iod  was increased 2-3 fo ld .  It was suggested 
by D r s .  Nlclcson and Brues that  s ince  c i t r a t e  is r a p i d l y  destroyed, 
the  inmediatc excret ion following the i n j e c t i o n  may h a w  beon 
seve ra l  t imes higher.  In  a rdor  t o  t e s t  this hypothesis,  two 
doTs contahj-ng plutonium were injocted w l t h  5 cc of a 3.5% 
sucrose s o l u t i o n  containing 3,5$ sodium c i t r a t e  and 3% c i t r i c  
r c i d .  The bladder of  each animal was eniptiod immediRtely before 
the i n j e c t i o n .  Following the i n j e c t i o n ,  t h o  urine from each was 
co l l ec t ed  ( c a t h e t e r )  for 10 minutes i n  5-minute i n t e r v a l s .  I n  
one case the  concentration of plutonium in the urine increased 
5 fo ld  j.n the first period end 8.5 f o l d  i n  the second, ?'he 
second animal showed a 6.5 fold increase  i n  tho f i rs t  period and 
9.7 fold i nc rease  i n  tho second. It is obvious t h a t  t he  
c o l l e c t i o n s  should have been f o r  a longer  period, however t h e  t e s t  

- 'does  i n d i c a t e  t h a t  c i t r a t e  s o l u t i o n s  i n j e c t e d  IV may be u s e f u l  
i n  removing plutonium from tho body. 

' . 

Plutonium Therapy Studies:  Metal Uis$lacernent_. (J,Schubert= 
D . He-vinson- J,Tolrnacn) 

On October 25, 1946, a 7 Kp,m doR,PX-l2l, rme given an IV 
injoction of 0,423 mgms of plutonium, Uy January 3, 1946 t h e  
u r i r i a r y  2lutonium oxcre%ion rate had become r e l a t i v e l y  corrstnnt 
w i k h  an  average daily excretion of  O.UO'/'ip of tho i n j ec t ed  dose. 
The excreeion vnriod from 0.011% ti?, n rnaxiinum to 0.0045% as R 
minimum. 
a n  a t tempt  t o  Increase the plutonium excre t ione  

( a )  l o a d  adrninistrntion followod by an  euidosfs  producinx t l i o t ,  
(b) aubcutnneous i n j e c t i o n  of LO rn(pr,s of BAL per k p ,  and (c) 

plutonium oxcrotion while R dafini1;e r i s e  wns observed following 

Beginning January 3 various ' treatments were t r i ed  i n  

Drief ly ,  the treatmento up t o  d a t e  have consis ted of: 

t ho  X.V. i n  ec t lons  0:' increasinp; amounts of zirconium. 
Treatments a )  nnd (b) d i d  not  r e a u l t  i n  any s i g n i f i c a n t  rise in 

. esch zirconium injection, I 

8 0 0 0 b 8 2  
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The f i rs t  zirconium injection WQB given March 29, t he  I 
oocond A p r i l  10, and the th i rd  Apr i l  23. 
2 cc of a IS$ amnonlunt c i t r a t e  so lu t ion  containlng 44 mgms of 
xirconiw;? wa8 Given, The second i n j e c t i o n  was twice t h a t  of 
-bhe i'irst and the  t h i r d  w a s  fou r  t i m e s  the f i rs t .  Following 
the first i n j e c t i o n ,  the  averaro  plutonium excretion up t o  
j i p r i l  10 was 1.5-2 times normal, 

- tho avorsgs excre t ion  was 2 tiincs normal m d  a f t e r  the t;hL.~t! 
. i n j e c t i o n  the plutonium excre t ion  v a s  2,s times nopml ,  During 

tho three-day period immediately followinE the third in jec t ion ,  
the d a i l y  plutonium excre t ion  rose  as hiRh as 5 t imes  normal, 
Innsmuch a s  tho dog cpn safely t o l e r a t e  at least  ten  times aa 

future experiments. Comparative s t u d i e s  of tho e f f e c t  of. the 
so lu t ion ,  15% ammonium c l t r a t o ,  v??ill be made. 

the chemical t o x i c i t y  of zirconium on 200 gram female albino 
. rats is being ascer ta ined ,  
. (250 rngms/ICgx) was adminis tered t o  'one group. of rats i n  a 
sinElo dose by I.P.  i n j ec t ion .  ,Some of the ~ n i m a l s  have rscefved 
as  much a s  200 m f p s  (1 grarn/kgm) and a f t o r  s eve ra l  weeks have 
shown no ill e f f e c t s ,  
r a p i d l y  absorbed. 

aodfum c i t r a t e  so lu t ion  t o  en aqueous so lu t ion .  of zirconyl 
chlor ide ,  
and 26 mgms zirconium per m l  a t  a pH e 6.0. 
s t a b l e  toward d i l u t i o n ,  pH changes'and add i t ion  of' phosphate ion, 
that is, none of these factors resulted ln a precipitation of 
zirconium salts. 

I n  &he first i n j ec t ion  

Following the  second in j ec t ion  

. much zirconium R S  v a s  !;lven, incroasdamounts  may be used i n  

I n  preparat ion f o r  further plutonium therapy invest i f la t ions,  I 

As much as 50 mgms of zirconium 

. It appears t h a t  zlrconium given I . P .  i s  

Yle zirconium s o l u t i o n  vias prepared by adding an excess of 

The r e s u l t i n g  so lu t ion  contained 9,6$ sodium c i t r a t e  
The so lu t ion  is 

. ; 

A method f o r  tho quantitative determination of 
. zirconium i n  r o t  excreta and, t i s s u e s  I.$ being developed. 

8 0 0 0 b 8 3  
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13: , Routine Urf ne Survey: ' 249-MLH-3501 ( Jaokson-Sellers-Monroe) 

A. Urine Specimens Received 

Chicago 1 . . . . . . -59 
Backlog . . . . . , . .20 
Total' .. . . ,. . .84 

Other0 5 

a0 Spocirnens Analysed . 

C, Backlog , . 3 a 
1 

\ 

W U r i n e a :  R. Lesko 
t 

A, Receiired . . . 34 

B. Analysed , . . . . , e . 32 
u '  , 

The data in Table I is a continuation of the urinary 
plutonium excretion r e s u l t s  of Table 111, MUC-Em-206, 
seen the daily plutonium excretlon has remained at nearly O,Ol$ 

As is 

a i  the end of-160 days. 
Table 1 

D a i l y  Plubollliu UrinaPy Excretion 
(WX-200) 

Days A f t e r  - -  

Volume Dose Excreted 
In .l e 0.0091 c t i  on 

130 540 ml* 
._ 00011 ,/- : I -  

5503 U . V U I D  

0,0077 600% I 

0,0094 

133 
135 
137 7103;. 
139 88W 0.010 
142 950%- ' o . ooeg 

lS2 490;;. 
155 .43w 
156 5 60% 0 0 011 
158 52% 0 012 

160 3 3 s  0 0 UlZ 

4 60:- 0.006 
0.010 
0 011 
0 e 0056 

145 
149 114-0* 

159 2853;. 0 , 0037 

161 49P! 0 , 0073 
163 52W 0 , 0086 

ii. Uncertaln about complete 24 ciolleotion--Reaults on the baaie 
of volume received. 

8 0 0 0 b 8 5  . 
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