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June 3, 1975

Vital Records Branch
Division of Health Services
P. O. Box 2091

Raleigh, NC 27602

Dear Reader:

We are writing to ask you to assist us in @ medical research
project by searching the vital records in your care for certain
documentation, described below.

The Center for Human Radiobiology, supported by the U. S.

Energy Research and Development Administration, is conducting

a long-range study of persons who have had some association with
open, unencapsulated, radioactive materials sometime in the past.
The purpose of this research effort is to increase our basic informa-
tion about the toxicity of radioactive substances. Certain persons
who have never had any association with radioactive materials are

. also being followed; these are the "controls" of the study.

Would you please help us by searching your records for the
death of

e

—— —

who died in' Greensboro, NC on April 13, 1953 of heart failure.

We would like to obtain photocapies of the original certificates-
for all the cases in our study. If it is absolutely impossible for you
to supply this type of documentation, will you please tell us, and
send transcribed certification rather than none at all. We are enclosing
a check for $2.00; it is our understanding that this is your current fee
for this service; if not, please inform us and we will arrange the proper
adjustment. We assure you that all records of the Center are treated
as confidential material.

8 0 2 ﬂ ‘l CENTER FOR HUMAN RADIOBIOLOGY
0 b ¢ ™S, Cass Avenue, Argonne, lllinois 60439 Tel. 312 711 Ext. 4625

Do A (T 7
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NATIONAL
LABORATORY INTRA-LABORATORY MEMO

November 27, 1985

TO: E. Huberman

Rod

FROM: R. A. Schlenker
SUBJECT: Freedom of Information Act Request

We have been unable to locate the memo from Rowland to Schultz dated December
21, 1972 which you requested about 5:15 p.m. yesterday following the receipt
of a letter from D. T. Goldman to A. Schriesheim concerning this matter. As
today is the last business day before the deadline, December 2, further search
is not possible without missing the deadline. Locating this memo 1is
complicated by the fact that Rowland retired about two years ago and Schultz
1s dead.

Other intra-laboratory memos on the 18 plutonium research subjects referred to
in the Goldman letter, mention them by name and give personal information
about them. The release of such documents would be a violation of the,
patients' privacy and the right-to-privacy is protected by law. It would also
constitute a violation of normal ethical practice in the handling of patient
medical records. .

The subjects referred to have been studied by several organizations since the
mid 1940s. Non-personal information can be found in the scientific
literature. A good review and guide to the literature up to the time of its
publication can be found in Patricia W. Durbin, "Plutonium in Man: A New Look
at 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, Salt Lake City, 1972.
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Vital Records Branch
Raleigh, NC ~2- June 3, 1975

Please address your reply to H. A. Schultz, Center for Human
Radiobiology, Argonne National Laboratory, 9700 S. Cass Avenue,
Argonne, IL, 60439.

Many thanks for your assistance.

Very truly yours,

;&é&#ééfé%Z%; ,

HAS:ja ' Haw%x Schultz
Curatdr of Records
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Transcription of Dr. Marks' notes, May 5, 1975 ( {’/‘m 54,;7/“447
Sri il o)

died in Greensboro, North Carolina, on April 13, 1953, of
hHpP-1T  “hear failure.

clar - died in Philadelphia, Pennsylvania on Iune 2, 1957, of
' arterial sclerotic heart disease.
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ARGONNE NATIONAL LABORATORY

9700 South Cass Avenue, Argonne, lilinois 60479

- Dr., Jacob Thiessen

Mailstop E-201, Human Hzalth Studies

Telephone 312/972 4146

July 23, 1984 RECmivED
‘ J

Office of Health and Environmental Research
Office of the Environment
U.S. Department of Energy
Washington, D. C. 20545

SUBJECT: 'Congressional Investigation into Health and Séfety Policies of the

Department of Energy (DOE)

Dear Dr, Thiessen:

In response to Dr. C. W. Edington's memorandum of June 27, 1984, on the
above subject, I have enclosed a factsheet on “Plutonium Studies at the Center
for Human Radiobiology (CHR)." The factsheet is in the format requested by

. Dr. Edington. '

Please let me know if you need more information or documentation.

-

AFS:pat

"Enclosures

cc: H.
H.
P.

P.’

E.
Je

Drucker

J. Rauch
Failla

F. Gustafson
Huberman
Rundo -

8002013
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Sincerely yours,

[ F AT,

A. F. Stehney
Environmental Resé&arch Division

L

MAR G5 1986

The University of Chicaco



Project Name: Date Started: 2 January 19¥3
Plutonium Studies at the Center for Date Terminated: Ongoing
Human Radiobiology (CHR)

Principal Investigators: R. E. Rowland, A. F. Stehney

Objectives of Test:

1. To determine the excretion rate of plutonium 27 years after injection.
2. To determine the retention and body distribution of .plutonium.

Short Description:

In 1945-1947, 18 hospital patients of limited life expectancy were
injected with plutonium in order to obtain information about the retention and
organ distribution of plutonium. 2An important objective was to determine the
relationship between the body content and the rate of excretion in order to
provide data for estimating the body content of plutonium from measurements of
plutonium in excreta (pé?assay). The results of this study were described in
Report LA-1151 (1950).'*’

The data in LA-1151 were reviewed in a manuscript prepared by P. wS
Durbin for publication in the 1972 volume, Radiobiology of Plutonium.
Tissue and bone samples had been obtained at autopsy from six of the cases at
times ranging from 5 days to 456 days after injection, and the longest
collection time for excreta was about 5 years. In addition to preparing the
manuscript, Durbin traced the later history of the cases and discovered that
four were still living in 1972.

The Center's direct knowledge of the plutonium injection cases dates from
December 13, 1972, when Dr. Durbin brought her records to CHR for possible
further follow-up. The Center then undertook to determine excretion rates in
study subjects who were still alive and to exhume deceased subjects in order
to determine the amounts and body distribution of plutonium. During 1973, CHR
obtained metabolism samples from three living patients, obtained permission to
exhume from next of kin of three deceased patients, and disinterred and
transferred to CHR the remains of one of these deceased. The metabolism
samples (blood and excreta) were taken at Strong Memorial Hospital (SMH),
Rochester, New York.

In 1974, the U.S. Atomic Energy Commission (AEC) reviewed the origins and
subsequent follow-up of the plutonium studies. On December 31, 1974, the AEC
authorized CHR to proceed with the program of study of the living patients who
were injected with plutonium during 1945-1947 and of the bodies of deceased
individuals from that group for whom legal consent for examination is
obtained.

Follow-up-Data:

Table 1 summarizes CHR follow-up activities and last known status {(July
5, 1984) for each of the plutonium injection cases.

CHR perionnel have published 10 reports on results obtained by study of
these cases. ‘3712 Copies of these reports are attached.

8002014



-
Table 1. Plutonium injection cases: Summary of CHR activities and last known
status (July 5, 1984).

0ld Case CHR Case CHR Activities Status
Number Number '
Cal-Ix 40-001 10/16/75: Exhumed cremains Died 1/9/66
Aug 78: Re turned _
Cal-II 40-002 No contacts; said to have Died 1/6/47
died in Australia _
Cal-III 40-003 6/11/73: Examined at CHR Living 10/19/83
: 6/23-26/77: Metabolism study
at SMH
Chi-1 40-004 6/10/75: Exhumed Died 10/3/45
Apr 78: Re turned :
Chi-2 40-005 No contacts; cremation ashes Died 1/13/46
scattered
Chi—3’ 40-006 No contacts; case unidentified Lost to study,
1946
HP-1 40-007 1973: Next of kin refused Died 1/12/60
permission to exhume
HpP-2 . 40-008 1973: Next of kin refused Died 4/4/48
: permission to exhume
HP-3 40~-009 1/28-2/18/73: Metabolism study Died after 6/5/81
and radiocactivity measurement
at SMH )
1/23-24/79: Metabolism study
at SMH _ :
HP-4 40-010 9/24/73: Exhumed Died 4/29/47
Jul 75: Returned
HP-5 40-011 1973: Next of kin refused Died 4/28/46
permission to exhume
HP-6 40-012 2/14/73: Metabolism study Living 12/30/74°
at SMH
6/21-7/1/73: Metabolism study
at SMH
HP-7 40-013 1973 and 1977: Next of kin Died 10/27/46
refused permission to exhume
HP-8 40-014 No contacts : Died 11/22/75
HP-9 40-015 5/18/78: Exhumed Died 7/2/47
Jul 81: Re turned
HP-10 40-016 No contacts Died 6/2/57
HP-11 40-017 No contacts Died 2/26/46
HP~12 40-018 No contacts Died 4/13/53

8002015
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Reprints of references 3-12 are attached.
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Department of Energy | RECEIVED

Argonne Area Office
9800 South Cass Avenue
Argonne, lllinois 60439

Ny 24 1 BI0~MEL Fstinon

K25 NGV 25 oy o 51

Dr. Alan Schriesheim, Director
Argonne National Laboratory
9700 S. Cass Avenue

Argonne, Illinois 60439

Dear Dr. Schriesheim:

SUBJECT: FREEDOM OF INFORMATION ACT (FOIA) REQUEST DATED OCTOBER 30, 1985,
DOCKET NO. 11048504D

The enclosed FOIA request is for a copy of a memo from R. E. Rowland to

H. A. Schultz dated December 21, 1972, which discusses records of 18 plutonium
research subjects. The requestor is also asking for any supporting
documentation and any subsequent memos regarding the subject.

Due to statutory time limitations for responding to FOIA requests, we must
have your response no later than December 2, 1985. :

Sincerely,

/. / Lot

~{ David T. Goldman
Area Manager

Enclosure:
As Stated

cc: A. Zilberstein, ANL, w/enclosure -
R. E. Rowland, Princeton, KY, w/enclosure <02 —3b3 — }G( 7C/
WEIMZN/eRELONLE

()
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— A GANNETT NEWSPAPER
§ / P.O.BOX 911

KNOXVILLE, TENNESSEE 37901 - .
| o W01 b P
Oct. 30, 1985

DAY

/"’"”__

Mr. Ronald Turner

MA-232.1

U.S. Department of Energy

Freedom of Information and Privacy Act Branch
1000 Independence Ave. S.W, '

Washington, D.C. 20585

To the FOI Officer:
This request is made under the federal Freedom of Information
Act, S5 U.S.C.'552.

Please send me coples of . Memorandum, dated 12-21-72, from
Dr. R.E. Rowland to H.A. Schultz, senior staff assistant, Records and
Data Processing, Center for Human Radiobiology, Argonne National
Lab. Memo discusses instructions from Rowland to Schultz on records of
18 plutonium research subjects. Records were transferred to Schultz for
his disposition. Please include any supporting documentation and any
subsequent memos regarding this subject.

As you know, the FOI Act provides that 1f portions of a document
are exempt from release, the remainder must be segregated and disclosed.
Therefore, I will expect you to send me all nonexempt portions of the
records which I have requested, and ask that you justify any deletions by
reference to specific exemptions of the FOI Act. I reserve the right to
appeal your decision to withhold any materials.

I promise to pay reasonable search and duplication fees in
connection with this request. However, if you estimate that the total

fees will exeed $50, please notify me so that I may authorize expenditure
of a greater amount.

I am prepared to pay reasonable search and duplication fees in
connection with this request. However, the FOI Act provides for waiver
or reduction of fees if disclosure could be considered as "primarily
benefiting the general public." I am a journalist employed by The Knoxville
Journal and intend to use the information I am requesting as the basis
for a planned article. Therefore, I ask that you waive all search and
duplication fees. If you deny this request, however, and the fees will
exceed $50, please notify me of the charges before you fill my request

so that I may decide whether to pay the fees or appeal your denial of my
request for a waiver.

As I am making this request as a journalist and this information
is of timely value, I will appreciate your calling me by telephone, rather
than by mail, if you have any questions. Thanks and I will look forward
to your reply within 10 business days, as required by law.

Sincerely,

/é%a&14f2?y%7

Randell B. :, reporter R
(615) 522-4141, Ext. 4213 P
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U.S. DEPARTMENT OF ENERGY

o Nowenber 3,955 memorandum

RIPLY TO

atinor MA-232.1 —Joan @ffmz%h‘

susJct  Freedom of Information Reguest#!/ 04 §505D

qu\e Monhaect, CH Dpa.mﬂovu fce
prn  Bernle Puss

The attached Freedom of Information (FOI) request is being sent to you for
action as the records requested appear to be principally within the purview
‘of your organization. If our determination is incorrect, please inform me

immediately to wham you are forwarding this request.

If other divisions, offices or field organizations also have records relevant
to this request, you as the appropriate FOI Office are responsible for request-
ing their participation and for coordinating the response. It is important that
an appropriate response be forwarded to the requester within 10 working days as
failure to act can be deemed a denial.

On the reverse side of this memorandum, a “Reminder of Procedures for Handling
FOI Requests”™ should assist your staff. If you have any questions, I can be
reached on FTS 252-5955, -

%%/é’,zﬁ
John H. Carter

Chief of FOI and Privacy Acts
Activities Branch
Division of Reference and

Inf tion Menagement
Attachment orma E

DEC 6.4 i9gs

8002080
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UNITED STATES M‘CROF‘LMED

MISSION . oY
ATOMIC ENERGY COMMISS MAR 08 157¢

WASHINGTON, D.C. 20545

July 15, 1974

Dr. James L. Liverman, Director
Division of Biomedical and Eanvirommental
Research

DIVISION OF BIOMEDICAL AND ENVIRONMENTAL RESEARCH, HEADQUARTERS -
REQUEST TO LOCATE MR. EBB CADE (21-2-347)

At a meeting in your office on May 9, 1974, in connection with the
DBER-INS joint investigation concerming the disclosure to patients -
regarding the injection of plutonium in 1945-1947, you asked that
the Division of Inspection try to locate the two patients who had
been lost to followup.

. Attached are two coples of a Memorandum Report of the Division of
Inspection which set forth our findings with regard to one of them,
We will forward you information regarding the other one when it is
) completed and also on a third one which has come to our attention
“k§§ as also requiring our followup.
fane
ki

D. Anderson
ector
ision of Inspection

Enclosure:
INS Memorandum Report “R
dtd. 7/15/74 (2) CENED |
/e
gt
cHR & 21
Yﬁﬂﬁﬁﬂﬁo \ |
N2 18
N
RECQ_RDS. ROC!
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

July 15, 1974

y CHR
RECE““33
Jon D. Anderson

Director ' N 2’( \gﬂ
Division of Inspection J

ROGM
MEMORANDUM_REPORT RECORD®

DIVISION OF BIOMEDICAL AND ENVIRONMENTAL RESEARCH, HEADQUARTERS -
REQUEST TO LOGCATE ° )

This investigation was predicated upon the request of Dr. James L.
Liverman, Director; Division of Biomedical and Environmental Research,
Headquarters, that an attempt be made to locate : who

was employed by the J. A. Jones Construction Company, Oak Ridge, -
Tennessee, in 1945; and was admitted to the Oak Ridge Hospital on
March 24, 1945, after an accident, where be became involved in a
Clinical Testing Program, but was subsequently lost to follow-up.

RESULTS OF INQUIRY

Mrs. Marjorie A. Philli}s, Security Clearance Process Supervisor,
Personnel Security Branch, Security Division, Oak Ridge Operations
Office, Oak Ridge, advised that her records reflect only that an

,» born in Macon, Georgia, on . was employed
by the J. A. Jones Construction Company, at the Clinton Engineering
Works in Oak Ridge. She furnished a copy of this record, which is
attached as Exhibit A. ‘ -

Mr. Floyd F. Beets, Jr., Records Officer, Office Services Branch,
Supply Division, Oak Ridge Operations Office, advised that the
hospital in Oak Ridge was operated by Management Services, Inc.,
prior to being given to the Methodist Church in about 1959, He
stated that most of the hospital financial records and patient
files were destroyed by fire in the early 1960's. It may be noted
that no information could be located in Mr. Beets' records on Mr.

Ms. Silvia Aliberti, Director, Medical Records Department, Methodist
Hospital of Oak Ridge, Oak Ridge, Tennessee, advised that the only
record she has been able to locate on is an index card,

- which she gave to Ms. Marcia Rice, Employee, University of Pittsburgh,
Oak Ridge, who is doing contract work for AEC.

8002083
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Jon D. Anderson -2 - ' July 15, 1974

Ms. Rice displayed card number 74691 which contained a name )
the date of March 24, 1945, and listed his address as ..et,
Harriman, Tennessee. She confirmed that she had obtained the above-
mentioned card from Ms. Aliberti, and stated that it is the only

information she has on She stated that the date of '"March 24,
1945,'" is possibly the date that .. entered the hospital.
Mr. and Mrs. Herbert Kyle, Street, Harriman, advised that

resided in a house across the street from them when he
worked for the J. A. Jones Construction Company; that he had no local
relatives; but that one of his close friends, Mr. . ...
now lives between Harriman and Kingston, Tennessee. They added that
they understand that Mr ~ ~ .is now deceased.

Mr. Smith was located and he advised that he was employed by the
J. A. Jones Construction Company in Oak Ridge on or about August 3,
1943. afrer being dischareed by the U. S. Army. He stated that

_--, and __, +ho are brothers, were already employed
by this company when he went to work and that all four of them
resided at * in Harriman..

Mr. Smith advised that he was involved in an automobile accident

at exactly 6:40 a.m. on March 24, 1945, while enroute to the Oak
Ridge Gaseous Diffusion Plant. He stated that Messrs. -,
and 1| and another man and his wife were riding with him

at that time; that they had displayed their badges at the guard
shack on Blair Road when entering the project area; and that the .
accident occurred on this road about 1-1/2 to 2 miles from the Oak
Ridge Gaseous Diffusion Plant. He explained that a Government-owned
carryall, with one of its rear wheels jacked up, was parked beside
the road, apparently blocking part of the highway; and that another
Government-owned dump truck coming towards him pulled around the
carryall just as he approached, and collided head-on with him.

Mr. Smith advised that both of legs were broken; that
all six of them were taken to the hospital in Oak Ridge; that

he (Smith) remained in the hospital for approximately nine months;
and that e was hospitalized for more tham 4 months. Mr.
Smith advised that e - wife, Mrs ., visited her
husband a number of times while he was hospitalized and that she
took him home when he was discharged from this iunstitution, which
was the last time he saw him. He said that he believed that

and . returned to Greensboro, North Carolina, where they
had a home. He further stated that he believed that tied
about 13 years ago.

Mr. Smith advised that he believes all 3 of the brothers came to
Oak Ridge from Hickory, North Carolina, that and ¥ _ _
returned to Hickory from Oak Ridge; and that. who had gone
from Hickory to Greensboro, North Carolina, to make his home, was

returned to that loration by Mrs. when he ras released
from the Oak Ridge spital. i
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Jon D. Anderson -3 - July 15, 1974

Attached to this report as Exhibit B is a copy of a Certificate of
Death for which was furnished by Mrs. Eleanor S. Overton,
Supervisor, Certification Unit, Vital Records Branch, Division of
Health Services, State of North Carolina, 225 McDowell Street,
Raleigh, North Carolina. By reference to this exhibit, it will be
noted that Mr. .- died in Greensboro on April 13, 1953, of
heart failure, as certified by Dr. Alvin V. Blount, Jr., 914
Gorrell Street, Greensboro; and that he was buried in

Cemetery in Greensboro on April 19, 1953. 1t may be noted that

Mrs. ~ - is listed on this exhibit under "Informant's Name

and Address. It may also be noted that Mr. date of birth
is shown on this exhibit as being . , and on Exhibit A,
previously attached, as being .

Mrs. Overton advised that North Carolina State law requires that a
Certificate of Death be filed with the wital records branch for
every person who dies within the State. She stated that her records
do not show that a Certificate of Death has been filed for Mrs.

. although they would not have such a record if she had died

"outside of the State.

Examination of microfilm records of The News and Observer, 215 South
McDowell Street, Raleigh; and The Greensboro Daily News and The
Greensboro Dailv Record, both located at 200 North Davie Street,
Greensboro, for the inclusive period from Mr. death on
April 13, to his burial on April 19, 1953, failed to disclose that
his obiturary had been published in these newspapers.

Examination of the South Central Bell Telephone Directory for
Greensboro, dated February, 1974, disclosed that it contained the
following listings:

Mrs.
Phone:

A, V. Blount, Jr., Surgery
107 North Murrow Boulevard
Phone: 272-8151

If no answer call 272-3242 or
275-0581

It may be noted that Mrs. was the only person with this
last name listed in the above telephone directory. It may also

be noted there were no listings for e and
the Cemetery both identified on the Certificate of
Death.

Ms. Jackie Brady, Employee, Real Estate Department, City of Greensboro,
1 Government Plaza, Greemsboro, advised telephonically that

Cemetery is owned by the City of Greensboro; and that she believes
it is located on Bingham Street, although she would have to check the
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records to determine its precise location. She added that this in-
formation could be furnished by Mr. Jack Lewis, Superintendent, Real
Estate Department, City of Greensboro, 1 Government Plaza, Greensboro,
who was then out of town. It may be noted that the telephone number
of the Real Estate Department is 919-373-2166.

Examination of the Central Telephone Company's telephone directory
for Hickory, dated Anril 1969, and furnished by Mrs. Hinshaw, disclosed
that - .-: were not listed, but the following two

persons with this last name were listed:

. W.
Phone:
¢
Phone:
’ Wilson O. Edmonds
Resident Investigator OR
ﬂ Enclosures;
Exhibits A and B
Period of Inquiry: : Distribution:
May 8 - July 2, 1974 2 - Div. of Biomedical & Env. Research
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OAK RIDGE NATIONAL LABORATORY

OPERATED BY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

UNION
CARBIDE

POST OFFICE BOX X . Sreapm

OAK RIDGE, TENNESSEE 37830 : A
F" .
January 24, 1972 . ey

Patricia W. Durbin, Ph.D.
University of California
Lawrence Radlation Laboratory
Berkeley, California 94720
Dear Dr. Durbin:
I have attempted to get more information on ceww. I talked

to Dr. Shoup of the Oak Ridge Operations of the AEC, and he looked in

the early security records and found a man with a name very similar.

The name they have was 7 and we assume this stood for :

His age was essentially the same, although no birth date was recoraed.

He was employed by the J. A. Jones Construction Company, but they have

no information in the AEC about his Social Security number. Unfortunately,
the hospital records have been lost. During the construction of our new
hospital, about 12 or 13 years ago, some records from the old hospital
were stored in a wooden building, and some children got in there and
started a fire. The physician and nurses records were sufficiently burned
that they were destroyed. All that remained was the admission cards,
which Miss Aliberti, record librarian of the Oak Ridge Hospital, says

have been transferred to the AEC.

Sam Shoup has contacted the J. A. Jones Company Personnel Department,
and they say they have no records. Sam has been unsuccessful in find-
ing any hospital information in AEC files. The Mancuso study has no in-
formation.

There was no service-supported dental clinic. Several private dentists
practiced in a single "Dental Health" building, but they are all gone.

So I am afraid we "struck out".

Sincerely,

T. A. Lincoln, M.D. .

Medical Director
TAL:ph

8002081
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UNIVERSITY OF CALIFORNIA

iy

LAWRENCE RADIATION LABORATORY
BERKELEY, CALIFORNIA 94720

January 3, 1972

Dr. T. A, Lincoln, M.D.

Health Division i
Oak Ridge National Laboratory

Oak Ridge, Tennessee

Dear Dr. Lincoln,

Thank you for your interest in the foliow-up of the Pu-injected
people. Your help will be both welcome and valuable. lere are all.

the particulars I have on the case injected at Oezk Ridge Hospital.

The man's name is Spelling not certain, the last
name coculd also be j{either Dr. Howland nor .Dr. Langham was abso-
lutely certain, but seemed right. He was found on the project
grounds after a serious vehicle accident, no-onejglan recall whether it
was an auto or a truck. He suffered multiple frigltures, and had lost
much blood. He was taken to Oak Ridge Hospital oh March 25, 1945.

He was 53 years old, a Negro male already suffering from one cataract
and arthritis. Blood counts were taken on April L, 1945 and July 3,
1915, He was injected with Pu citrate on April 10, 1945. On April
15, 1945, 5 days after the injection he was taken to surgery to repair
his comminuted fractures. Excretion samples were obtained for 58

days -- taking us to early June 19LS..

Neither Dr. Howland who was working as a physician at Oak Ridge
Hospital (U.S. Army Medical Corps) nor Dr. Langham recall whether Kr.
. was a laboratory employee or a local resident who was working
for one of the construction contractors. The fact that he was cared
for at Oak Ridge Hospital -- constructed for Lab employees and their
families seems significant to me., If he were a Lab employee, he did
not return to work for very long-- perhaps it was a temporary job --
because he left the area nd long after he was released from the hos-
pital and was last heard from 1 to 2 years later in Atlanta. By that

time he had developed a cataract on the other eye and suffered re-
current symptoms of venereal disease ( no-one remembers specifics).
La-1151, the sole source of published information about this man indi-
cates that 7 teeth were obtained "at a later date". Did Oak Ridge
Hospital also have a dental clinic? Can we follow-up on this too. I
will ask Dr., Langham for additional information, if he can recall it
or find it.

I certainly hope your searching will be successful.

N

S cerely,, }
f /Lu (“‘

’p J“””
\Patricia W. Durbin, Ph. D.

cc. W, H. Langham

2
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This patient, a fifty-three year old colored male, was hospitalized on March 25, 1945,
following an automobile accident in which he sustained comminuted fractures of the left femur
and right patella and a transverse fracture of the right radius and ulna. Physical findings
of note included a left lenticular cataract and marked hypertrophic and atrophic arthritic
changes in both knees, together with osteochondromatosis of the left knee.
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TABLE 2 ‘ * T S S ST oy
3 . - ——— s - ]
0}%» Lo Marpby 06 - 8V DATE T M TS TN II T et
CENNICAE-DATA-ON-SUBISGIS RECEIVING INFRAVENOTS INJECTION OF .0 U
B : i 4 ’ [ [
' APPROXIMATELY 5 pg OF PLUTONIUM AS Pu*? CITRATE Lo
~ .
Al Pu ADMIN LABORATORY STUDIES
PATIENT | SEX |AGE|WT.| AMT.| DATE | DATE |HGB| RBC | WBC | PMN | LYMPHS |ECS.| BASO.|MONO. | UREA | BUN INPN
+ji CODE Ke. | ug g %|x10-6 x10-3| g % % | % % | CL%
kY , 10,4 {13.9] 447 7.1 | 71 19 1 0 9 96 21 | -
i He- 1 M [ 67 170.3) 4.6 |10/16 | .00l 137] 455 70 | s4 34 4 1 7 90 |23} -
e ~ 10,6 | 15.0} 4.7 | 9.05 | 57 28 8 0 2 58 25 | -
) Hp-2 M | 49 169.0] 5.1 110/23 | |\ | 145] 4.1 | 7.85 | 68 22 |8 | o | 2 a8 |23 ] -
i :
! 1,/2 [ 14.5{ 4.3 | 5.7 | 50 39 2 0 0 70 - | 34
s -3 Fopae (699 48 (2t | s) | se |68 |60 | 25 [o | 1 | s N I
!
- 10, 30| 15.0] 5.3 | i0.0 77 20 0 1 2 - - .
j He-d Fop B ysesl 49 (/2T Tyl eo| ~-fee | 74 | 22 jo | o | 4 - - -
1 . 1/23] 12.6| 3.26 | 4.75 | 64 24 3 0 6 94 - |26
i Hp-7 | . F | 59 |68.0| 6.3 | 2/8 2720| - - 525 | 64 25 0 0 ° N I i
4l o v.
R - 2/22| 13.9] 4.7 | 9.5 71 22 0 0 13 85 10 |30
i Hp-8 F &l |544) 65 | 3/9 8/21| 14.5] 4.05 | 119 | 88 2 fo | o | o I A
. 1 i IS
i
i ) 371311230 3.9 | 6.25( 70 17 0 o 13 72 - -
1 .
! Hp- 9 M| 66 163.0) 83 | 4/3 i/25012.3] 4.1 | 7.3 | 61 9 |1z 1 | - - -0
i 779 {13.3] 55 | s.65 | 31 52 5 | 2 7 87 | 11 |22
4 Bp-l0 M 52 [7L.0] 6.1 | 7,16
{IaN L 8/13] - - - 42 46 3 2 8 82 S
i N
Y 4/4 ]| 8.9) 285} 56 | 74 18 - - 6 - 30 | 44
- - /'
'l‘({ 12 S YTLYE O wsnsiasiiaa a2 | e - | |4 - 2|
N
l Explanation of Symbois: HGB = Hemoglobin; RBC = Red Blood Ccll Count; WBC = White Blood Cell
Count; PMN = Polymorphonuciear Celis; LYMPHS = Lymphocytes; EOS.= Eosinophiles; BASO. = Basophiles;
l MONO. = Monocytes; BUN = Blood Urea Nitrogen; NPN = Non-Protein Nitrogen; UREA Cl.= Urea Excre-
ot "~ tion in Per Cent of Normal at One Hour.
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subjects before plutonium injection and at frequent intervals thereafter. All tissue samples
vere analyzed for plutonium by the cupferron extraction procedure subsequent to ashing.

The data in Table 3 show the results of analyses of the various samples for plutonium.
The results obtained by Russell and Nickson (13) (referred to as Chi. I, I, III) and Hamilton
¢t al (14) (referred to as Cal. 1) are presented also. Two important points must be kept in

‘jmind when considering these data: (1) The samples of human tissues were, for obvious rea-

Sons, rather unsatisfactory. In most cases they were too small, poorly representative and
¥ere usually what could be obtained under the circumstances rather than what were desired;
(2) The subjects were chronically ill and/or elderly and the results may not represent exactly
the distribution of plutonium in tissues of healthy persons of average working age. These

-data, however, are all that are available and, therefore, must provide the basis for our pres-
jeat concept of the distribution of plutonium in the organs and tissues of man. They must

Aso provide a basis for comparison with the results obtained from the numerous studies of
Dlutonium:' deposition in experimental animals, ’

L I,"f_D_epg's_ziﬁdti in the Skeleton

Anltna.l expériments (1), (2) reveal that approximately 60 per cent of plutonium injépted
3 PuOg++ and. Pu"’ﬁ - citrate is. localized in bone. If the vertebra, sternum and whole rib are -
aken as representativ

“

‘representative bones of the skeleton, and.the average plutonium content (.00657%-/g),f L
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TABLE 3

,\, DISTRIBUTION OF PLUTONIUM IN HUMAN TISSUES FOLLOWING
o (J\ nak Ys

INTRAVENOUS INJECTION OF;_:P,LU'?QNIUM SALTS

>

el '-K{QSub)ectg’ aniico' of In)ect.ed m Thtssue Rel. Pu

Tissue' 2) Hp-5 | Hp-9 | Hp-l1 cm.jg Chi. p 12 Cal. 1 | Av. /e Tx?f{nny(a) wt./g
Bone Marrow -- . 1.0096 | .016%¢ 0210 } --/ | 0286 | .0187 13.3
Radius ( Frag. head) - .- -- - -- .0187¢ -- -- -
Liver 0320 | .0144 | :006%- | .0139 |-—eoRd -- -- .0136 9.7
Rib (Cortex) -- - - | .o015+} .0196 . -- o170 4| .0127 - 9.1 ‘
Patella - -- -- -- _— | .o0109 -- -- -- ?
Vertebra .0071- | .0080¢ | .0070 -- -- -- -- .0073 5.2 E '
Sternum ~00707 |  -- 0100 { .0044 - -- - L0071 51 |5
Rib (Whote) 0050 /| .0038 | .0068/| - - - - 0052 3.7 §
Periosteum (Rib) -- - -- .0043 .0019 - .0048 .0037 2.6
Spleen .0007 | .0015 | .co48 | .0024 | .0014 -- | .0019 | .o0021 L5
Kidney .0002 | .0po2 | .0015 |{ .0004 | .0054 -- -- .0015 1.0
Thyroid .0001 -- | .o009 -- | .0034 -- -- .0014 1.0 30 --
Adrenal 0004 -- | .o022 -- - -- -- | .0013 1.0 14 --
Lung .0005 -- | .0018 | .0006 | .0018 -- -- .0011 0.8 950 L0
Pancreas 0002 | .0002 -- -- 0022 - -- .0009 0.6 65 --
Gonads .0003 -- 1 0012 | .0005 | .0009 -- -- .0007 0.5 -- --
Lymph Node -- -- -~ | .0014 | .000} -- -- .0007 0.5 700 0.5
Teeth (Av. of 7) -- -- -- - .- 0003 -- - - -- --
Heart .0000 | .0000 -- | .0003 | .0011 - -- .0003 0.2 350 0.1
Large Intestine .0002 -- | .0004 -- | .o001 -- -- .0002 0.1 #2,300 0.5
Small Intestine .0001 -- 0005 -~ 1 o001 -- -- .0002 0.1 } -- -
Muscle and Skin .0000 -- | .0002 | .0002 | .0001 | -- - .0001 0.1 38,500 3.9
Blood -- -- -- R -- -- -- 5,400 0.2(8)
Balance - -- - - S -- .o003( ) - 9,600 0.9
Total - -- -- - e - -- -- .- 70,000 96.7

. 1 )The various subjects received the [ollovnhg doses of plutonium: Hp-5%5 ug,.{lp 8 = 6.3 1g;
° ° Hp-11=85ug; Chi. 1=65pg; Chi. II = 94.9 ug; Hp-12 = 47;4:' Cal. I= IOJ;_g 7

(2)Tmsues were obtained at the following times after injection: Hp 515 days; Hp-B 456 days;
Hp-11 5 days; Chi. 1 155 days; Chi. II 16 days; Hp-12 S days; Cal. 1 4 days.

(3)Ca1culated by dividing %/g of tissue by %/g of body weight if a unit dose of Pu was equally
distr. in a 70 Kg. man,

'“)Hermann Lisco, Memorandum to AEC, July 21, 1947, Project Standard Man.

: (S)Assumption made that vertebra, sternum and whole rib represent average bone of skeletal system.

-+ {®)va1ug for blood taken at 30 day point, Fig. 3.

ol ‘S)Bom marrow not included in total recovery because bone samples were not ireed of marrow be-
fore analysis. . .

(7)Balancve'assumed to have same Pu content as muscle.
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LSS

PR

Vil PO, AN

Atk dey 3

mul
dos:
valt
ani:

cen
gra
cas




~— ) N,

.’smus VERIFIED UNCLASSIFIED S0 F 1P BN T !
1 el :
B :
i ﬂ Sl 2N 4 ' é// s/ :
i'-‘} {lenrwi W m% doc B DATE TABLE S B
; PLUTONIUM CONTENT OF BLOOD SAMPLES* FOLLOWING INTRAVENOUS |
% INJECTION OF APPROXII\{_I‘{&TELY 5 ug OF PLUTONIUM AS Pu+4 . CITRATE 1
4 L
% DAYS PATIENT CODE AND ,PER\[ZENT OF INJECTED DGSE IN TOTAL BLOOD VOLUMES
B\ INI}EEE‘%N Hp-1 Hp-2 Hp-3 Hp- 4 Hp-5 Hp-6 Hp-7 Hp-8 Hp-9 Hp-10 /| Hp- l; AVERAGE
3 1/6 46.02 -4 - | 28.32 | 83.31 [ 3L51 [136.70 ) (32.57 | 37.64 | 40.83 | 5157 \[ 5.3}, -s6% |42
i 1 21.83 | 19.35 | F - - 6.23 | 10.97 | 16.40-] 14511 12,39 | 24.66 }_ A 15,7 k
; 2 - | 838 | 1156 | - - - - - - - - 9.97
3 3 - 10.03 - 16.64 L16 |- 2,94 | 6.97 | 4.94 | 6.22 | 20.06 ‘i 8.62 {
1 4 ; -] a2 - - - ; - - N 4.9 .
4 5 _ . - - 0.66 T - - - - - - - "
4 6 330 { 425 | 217 6.14 - 100 | 296 | 207 391 | 491 - 3.4 ¢
8 - 232 | 142 - - - - - - - - 1.9 R
i 9 - - - | as0| - - - - - - - - 1t
i 10 1.42 - - - 0.39 | 0.38 1.13 1370 221 | L72 - L2 e
¢ 13 - - | o61| 23| - - - . - - - L5 Y
: 15 - - - - 0.11{ 0.26 ] 0.66 | 071 142 | 102 - S0 - _ ; ;'
17 - - 0.51 | 145 - - - - . - . 10 g
22 - ot | - - 0.18| o025 - - - . - .38 £t
7 23 - - | o2 | oz - - - - - - - 48 H
- 4’ 29 - _ _ _ _ _ 0.37 _ _ _ } _ N
v 30 - - - - - - - - - 0.36 - -
3 31 - - - - - . - - - - 0.51 -
i 36 - - - - - - - - 0.42 - - - )
42 - - - - - - - 0.17 - - ‘- - ¢
\5 Total Weight of Blood Taken as 7.71% of Total Body Weight. . ﬁf.':' A ‘:‘, t
. T i
; C.. Excretion of Plutonium %
? : 1. Urinary_Excretion ,
o H 2
~ The urinary excretion of plutonium was studied in eleve J‘ of the subjects following i’: x
} the intravenous injection of approximately 5 ug of plutenium as Pu*® in 0.4 per cent solution & 8
i of sodium citrate.2H50 . With the exception of the first day, urine from all subjects was { 2
+4  collected in 24 hour samples through 22 days post injection. After 22 days the collection of :
1: "24 hour urine samples was continued as long as the patients were available for study, It was
~43  not possible to retain the subjects as long as was desired and the major weakness in these
}{ - results-is the short time interval over which the studies were continued. Two subjects were
ks followed 22 days, one for 23 days, one for 27, and the remainder for 30 days or longer after

i
i

. ‘injection..: The Chicago cases (13) were followed for 16, 140, and 186 days and the California _
case’ (14)14was followed for a period of 341 days. Because of the great importance of measure-
ments at” Ionger time mterva.ls the Chicago and California data have been mcorporated vuth




INDIVIDUAL URINARY EXCRETION VALUES OF
TO HUMAN SUBJECTS (EXPRESSED A

i

PLUTONIUM FOLLOWING INTRAVENOUS AD

Fj-D-S—iT 1

MIGETRATION®

- AS PER CENT OF DOSE EXCRETED PER DAY)
_1_.:/ . B . - ° L,
; : " .
DAYS POST v i J / PER CENT OF INJECTED DOSE EYCRZTED PER DAY . S N e
7 " 7 A A T MED# S
INTECTION | Hp-1{ Hp-2] Hp-3 | Hp-4 | Bp-3 ! Ho-€ [fap-T | Hp-3 | Hp-0 16 Hea2 f‘/m,-‘.‘r"'ct;.-;-"cﬁ _"‘1 ca1t®
) 1 L181-) 472 569 | .40 | 298 - 217377 [ T 85T | 25310 .152 -432
2 J146.| 294 | 289 | 228 | 166 | 235 | 212 ] .232 163, 1 132 .153 187 152
3 Jl4 174 ) o2 |22 | 077 27 | 137 | L3 ) Lo .088 .| 083 . 134 R 120
4 094 | .123 ) .107 | 132 f.052 | .11l | .o85 | 140 | .(EE .08 1 67T .133 .ca3 .03
\}Q 5 069 | .116.| .078 | .116 | .030 { .076 | .0A9 : .083 [ .u4T 88 1,026 032 cs2 637
N N\ el 8 065 | .061 ] .033 | .119¢| .020 | .c37 | .039 | .€73 | .c52 G244 | 0286 | 029 42 -
8 ) :‘Q [ 7 062 | ,082 | .043 | .077 | .033 | .044 | .045 | .086 ! .G30 039 | 0234 024 024 -
2 ~ <t 8 .055 | .048 | .049 | .031 | .026 | .043 | .57 | .C37 | .032 630 | .0227 | .23 525 015
Wy g (] 9 051 | 048 | .o22 | .cese) .27 { 032 | .023 } .c47 | 032 043 - 027 0! 063
A 10 045 | .038 | 027 | .081*] .022 | .D21 | .023 | .050 | .035 .038 | .Co82%) .03 .G20 .26
(7] 11 .040 | (048 | 027 | .073%| .021 - 1.018 | .c44 | c26 038 | .ce97 | .047 0% 038
S 12 038 | .039 | 015 | .072+| .026 | 024 | .013 | .023 | .e30 .c27 | L0453 | .caT D4 .029
O } 13 034 | .045 | .020 | .06ie| .023 | .023 | .019 | .037 | .c27 .3 .0236 .018 034 -
= ol M 035 | .036 | .020 | .058*| .013 | .020 | .0:3 | .035 | .c39 033 1 .007 034 009 -
5 | v i5 .034 | .039 | .028 | .050 | .0i5 | .022 {.0012 | .c35 |.030 | .025 | .ces { .C039 | 0% AE) 013
&5 18 026 | .024 | .024 | .033 |.020 | .017 { .012 [..625 } .c497| .021 | .623 | 019 § .02 004 | .06
o 3 17 027 | .027 | .021 | .03z {.020 j.Ci37} .011 | .032 |.038 | .023 | .029 - .c23 - L0036
i . 18 026 | .020 | .017. | .037 |.020 } .015 | .o11 | .029 |.027 | .021 | .026 - .026 - 010
b . \\}. 19- .025 | 019 | 018 §.032 |.013 | .015 | .00 | .c31 |.029 | .017 | .020 | (0022 | .015 .C08
— 20 ,017 }.021 f .02 r.025 |.021 {.013 | .cod | .032 |.0z9 | .0i8 { .032 | .0093 | .038 - .G048
N 2 017 {.017 | .019°].cee |.020 {.012 | .00 |.020 |.022 } .022 |.025 | .GoT6TT{TIO32 [ - T 0017
j If 22 .016-] .015-f .014: | 035 ] .018 { .012 | .013 |.021 | 032 | .o16 | .025 | .0145 | .027 - .Go50
23 23 .025 {.018 | .014° | .014 - - }.o08 |.021 {.032 | .019 |.039 | 0152 | .029 - 0091
1 U3 : 24 .021 | .04 - - - - |.oc8 {.025 |.caz | .ot |.023 | 0128 }| .020 R 0076
- 3 25 013 [ .01 - |.on - - Y.o08 |.c23 |.029 | .ci6 |.021 { 0128 | . l48* . 01t
- s F 26 - §.017 - {.on - - | .007 | .022 |.032 | .016 |.c23 { .0175 | .024 - .0022
s 3 27 - |.008 - ].o08 - - |.o08 |.028 ].c32 | .014 {.017 | .0151 | .D43* 3 0044
& 28 - {.o09 - - - - | .oca |.023 |.024 | .013 | c24 | .cisT | .034 - G074
<§ 29 - |.o09 - - - - }.008 |.019 |.025 | .01¢ }.023 | .ot128 | .022 - .0043
30 - | .o08 - - - - |.066 ;.021 |.023 | .ot4 {.021 | 0151 | .c24 - L0069,
31 - .007 - - - - .00% | .017 | .025 - .021 | 013 .621 ” - 0C77
32 - |.007 - - - - j.007 |.018 |.c24 - .012 | .00 .020 - .0063
33 - | .o08 - - - - | .006 |.015 |.022 - 037+ } 017 011 - 0073
H 34 - {.008 - - - - }.oos |.015 |.020 - 020 } 0139 | .o08 - 0034
<. 3% - - - - - - | .08 - }.022 - 026 | 0127 | 009 - L0089
s - - - - - - 1.006 |.015 |.022 - 018 | .0165 | .015 - 0079
kY] - - - - - - j.006 | .011 - - .023s o111 | .o11 - .0063
38 - - - - - - - | .o - - 018 | 0178 | .009 - .0085
ki1 - - - - - - - {.02 - - 021 | o112 | .009 - L0084
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54 - - - - - - - ].013 - - 043 - - - 0017
55 - - - - - - - |.018 - - .043¢f 0073 | 014 - .0096
58 - - - - - - - |.013 - - .036 | .003 - - .0084
57 -1 - - - - - - |.on2 - - .018 | .0075 - - L0630
58 - - - - - - - 1.013 - - 038 | .00%4 - - 0038
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TABLE 9

Y

INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING

INTRAVENOUS ADMINISTRATION(]) TO HUMAN SUBJECTS

(EXPRESSED AS PER CENT OF DOSE EXCRETED PER DAY) /764”
L
DAYS POST PER CENT OF INJECTED DOSE EXCRETED PER D [/ P
INJECTION | fip-1 | Hip-2 | Hp-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 | Hp-8 | Hp-9 | Hp-1j | Bp-12 | CLiy )}
- 1 .052%| .204 | .018%| .134 | .004%| .085 | .147 | .178 |.333 | .087 = :
2 .221 | .204 | .157 | .274 | .311 | .085 | .120 | .266 | .369 | .087 { .370 | .4G5
3 241 | .204 | .157 | .274 | .311 | .179 | .087 |.210 |.389 | ,087 | .207 | .284
4 .050 | .317 | .095 | .306 | .185 | .179 | .080 | .080 |.131 | ,110 | .297 | .300
o 5 .105 | .317 | .089 | .308 | .110 | .179 |.055 |.080 | .131 | .110 | .183 | .223
6 .046 - |.070 | .126 |.110 | .179 | .055 |.080 ! .131 | .110 | .183 | .110
: ( .021 - |.070 | .126 {.110 | .037 |.055 |.080 |.131 | .110 | .020 | .003
i 8 021 | .120 | .070 | .126 | .064 | .037 |.055 | .070 |.131 | .034 | .020 | .12
9 .021 | .120 | .070 | .126 | .051 | .037 |.032 |.070 |.131 | .034 | .020 | - .
B 10 .021 | .084 |.027 | .117 | .051 | .037 |.032 |.070 |.131 | .034 | .020 | .021
i 11 .046 | .084 |.027 | .117 |.052 | .023 |.082 |.070 |.118 | .034 | .020 | -
B 12 .046 | .084 |.027 | .117 |.052 | .023 |.032 |.045 | .116 | .034 | .020 | .083
- 13 .046 | .084 |.027 | .117 | .032 | .023 |{.023 |.045 |.118 | .034 | .020 | .045
g 14 .046 | .062 | .023 | .085 |.032 | .023 | .023 |.045 |.l18%| .022 | .020 | .044
i 15 .035 | .062 |.023 | .085 |.032 | .015 |.023 |.045 |.118%| .022 | .023 | .042
{4 16 .035 | .062 |.023 | .040 | .017 | .015 |.023 |.032 | .414°| .022 | .023 | .034
e 17 .035 | .062 | .023 | .040 |.017 | .015 |.016 |.032 |.157*| .022 | .023 | -
18 .035 | .055 | .016 | .040 | .017 | .015 |.016 | .025 | .157*| .022 | .023 | .031
19 .015 | .055 | .016 | .028 | .017 | .015 |.016 |.025 |.055 | .012 | .053 | .02T
g 20 .015 | .055 { .016 | .028 | .020 | .015 {.016 |.025 |.0556 | .012 | .053 | .019
{ 21 .015 | .055 | .016 | .028 |.020 | .010 [.008 |{.025 {.055 | .012 |.053 | .09
22 .015 | .022 | .006 | .028 |.020 | .010 |.008 |.045 |.055 | .012 | .053 | .0i8
12 23 .017 | 022 {006 | .026 | - @ - |.008 |.045 |.052 | .012 | .026 | .00
31 24 017 | 022 - - - - }.008 |.009 }.052*| .012 | .026 | .023
X 25 - .22 - - - - |.011 |.009 |.052*| .006 | .026 | .03
13 26 - 021 - - - l - |.o11 |.009 |.052%| .006 | .026 | .023
- { 27 - .21 - - - - }.o1l {.009 -|.043% | .008 | .016 | .0083
] 28 - - - - - - {.011 |.0089 |.043*{ .006 | .016 | .0069
S 29 - - - - - - - |.009 |.043 | .006 | .0l6 | .0158
2 ] 30 - - - - - - - |.018 |.643 | .006 | .016 | .0033
31 - - - - - - - |.018 1.035 - |.016 | .o074
i 32 - - - - - - - l.018 }.035 - | .016 | .c062
- ] - 33 - - - - - - - {.018 |.035 - {.016 | .0079
;. 34 - - - - - - - |.018 |.035 - |.016 | .0079
oo _;‘ 35 - - - - - - - 1.018 !.035 - .022 | .6054
" 36 - - - - - - - |.o18 - - 1.022 | .0054
LR i+ 37 - - - - - - - .62 ; - j - ].022 |.0050
1 L L e O I R -3 7
b - - - - - - RN 1S N - | .0047
R

- - - - 01! - - - .0066
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phutomume in the bver was muach hagher thaa was Lr bwe cxpeeted from resul's in experimental

eur alss Even though wne of thetr easer survived 155 die g aftoe aecsiving Sutonjum in the

6 v atence stals T form koowe to give low DLiver deparibon v eats (1) (2, ' 28,5 per cent
inpreted e owax fouse! i the |t

r. Subpest Hp-$ hod 42,8 per cent af the plutontum
coted as Put T eenrate depusiied sn the Hver altor 151 days. The taird case (Hp 93 survived
$-F dave and had 23.0 per ocent of the anjected material depisited in the lives,  Consldering
the apsed time aflter anjpection, the plutoniam comtent of the Lver in the twy Jalter cases
was even higher than that aleerved by Russell and Nickson (13). The apparent higher depo-
st i e laner cases paght andieate e destruction of the Put” .eatrate complex by the
aeman Liver, The results eompare Givaranly with those oMaiined when rals were injected with
unromplexed quadrivalent plutunum son (1), (2), (31, The linited dats presented in Table 4
indivated rather sitrengdly that the retention of plutonjum by the Hver smay be much greater for
n than {or rats aod maee, and may e of the order of 20-40 per cent of the injecind dose
during the Diest year. A comparison of (he survival ttmes and the amouats of plutr em de-
postted an the bvers of Hp-5 wnd Hp-2 seems to indicate a “plutonjum setention half-time™ in
the diver of oee vear or greater for man as compared ta 40 - 60 days for rats,

3. Ciomcentratw

in Blood

The data v Talde § shaw 1he eoncentration of plutontum th Dload At various (imes
after the amravenaus anjeetton of approximately § g of plutonfuny as Pu't.citrate.  The re-
selts are expricssed ap per cent of (he fnjected duse sn the tatat hload volume, The bhind
was assutwed to b TT per eent of the tatal body weght (17),

The andbvidual absetvations varicd wadely, especially during the first four days, The
2t vadwes, however, loll on a sieoth curve {shown in Fig, 3).,

The drop in blowd plutenium contenl was very raph' at first, and reflected the very
ragnd rate of Gixutvion of the material 1in the body, The mean blood\concentration 4 hours
AZer aegertion 2ax 35 Y per ocont, @t one day 15.7 per eent, at [0 9.%2 1,2 per cent,  Thirty
dayt tet aegeetees thee blond concentration of pivtomum read fram the curve in Fig. 3 was
auly 0.0 pet e, oF the angected dose i the tatal Woad volumie,  The extremed; smal) amoum
foptotontum i the srcodating blood elingnates bleod analysis by the usual counting procedures
o g e degree of exporure of personnel, the application of techniques
employi e the reonting of alyha tracks regsterod by alpha sensitive puclear traeck phatearaphle
ns o may Prove feeesyl

rinuls)

. 4, Depositien in Other Organs

The anants of pluteatum deposited noergans ond lissues other than skeleton, lyer
and hiood were rathor small, When the prroeent per organ was caleulated, based on the organ
wehit of b Uhtandard Man”, the results were in reasonable agreement with what was anticl-
pated I antieal sapeatinente The data shewing the (o1 cent of dose per gram of organ
Wopet cen per cagan are pienoan Table 3 4 Page 1R, The kadney and spleen cach had an
piatemius, content of 0.4 per cent of Abe njected dose per organ,
altinaty of the varioys te sues for plufomian was eddceulated by dividing the
It cene od ot gt yiratn of GOAn v e ger copt of the dase pet gram of body weight
when the mateeid was assumed ta be equally disiributed 19 a 70 kg man,

The bone-, e se marrow and bver were the only fissues that showed a relative plutomum
ity approcrabny greate s Gen undy, Tin sploen was LS all sther tissues and samples
were LG oer o Obvgoasly the skeletal syt and Boer e the issues of majee interest
seleaange the “._E:_:::,. toherance, tn th twn organs alone wecount fur 90 per cent
e tatal plutorrum th the entyre bedy,

vetpmate o}

'
fu

wh

fee
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TABLE 5

PLUTONIUM CONTENT OF BLOOD SAMPLFS® FOLLOWING INTRAVENOUS
INJECTION OF APPROXIMATELY 5 ug OF PLUTONIUM AS Pu'd . CITRATE

[ - ey . e e mmm e e e e e e e -
DAVS 1 PATHNT CODE AND PEN CFNT O} 1SECTRD DISF IN TOTAYL AN VOLUMES
AFTEN _vll. [t _;.:4 T D vt vty S e e et
INFCTION | M) | wped | wead Dowped boggpes fowpen T i N b | AvVEWS .o
) a8.02 _* . ITER _ ERY] 3530 Y
1 TR Y N s .
? _ <o e ose . # o
3 I T N _. 16.84 2.04 . a2
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2. Excretion of [futimj

LUrinary Excretnm

The urinary oxeretiom of plutemum w stdied on eley o the subyeele b
the itravenous inpecnon of approxpmately 5 g of plutonium as Y i 04 per cont adutn y
of sty ctrate- 2050 0 With the exeeption - the (1rst day, urine from all sung e w
collected 1in 24 hovr samples through 22 davs post vagection,  After 22 dass the oloction o
24 nhour uwrine samples was continued as g as the patients were avinlabie for stody. 19 e
ot oosstble o retan the sulipects ax Jong as was desired and the majar weakness
resules i the short Gme aaterval over which the studies were . ontinued, T wae wulgerts wee e
followey 22 days, one for 23 davs, one for 27, aud e remamder oy 30 dave or longer after
myection,  Tiie Chicagn cases (133 were followed (oo 16, 140, and 186 davs and the Californ.a
case (14) was [ollowed tor o poried of 340 days. Decause of the great smpsriam ¢ of me
ments at longer tinee ervabe, the Chneago and Cahiforma data e tween M porated with,
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