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November 27, 1985

TG E. Huberman

RaA

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 1s the last business day before the deadline, December 2, further search
is not possible without missing the deadline. Locating this memo is
complicated by the fact that Rowland retired about two years ago and Schultz
is 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 0l1d 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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CHR RECORDS
CENTER FOR HUMAN RADIOBIOLOGY

U1 C-AUA-USERDA

Argonne National Laboratory e Massachusetts Institute of Technb/ogy o New Jersey Field Station e Southwest Field Station

‘January 5, 1977

Mrs. Joan Levine

Bureau of VvVital Records

State Dept. of Health

Tower Bldg., Empire State Plaza
Albany, New York 12237

Dear Mrs. Levine:

We are writing- to ask you to assist us by searching your
records for the information indicated on the enclosure.

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 been exposed to radio-
active materials. The purpose is to increase our basic
information about the toxicity of radiocactive substances.
Certain unexposed persons are also being followed; these serve
as controls.

For our research purposes, we wish to obtain the best
possible photocopies of original records, including the medical
portions of death records, and also any amendments. The copies
need not be certified.

Please bill us for this service, as in the past. We
assure you that all records of the-Center are treated as con-
fidential. For your convenience, we are including an addressed
mailing label.

Very truly yours,

Harvey, Schultz
Curator/of Records

HAS:jmt
Enc.
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CENTER FOR HUMAN RADIOBIOLOGY

U of C-AUA-USERDA

CHR RECORDS

Argonne National Laboratory e Massachusetts Institute of Technology e New Jersey Field Station e Southwest Field Station

January 29, 1976

Mrs. Mary Sypias

Deputy Registrar, City of Rochester
111 Westfall Road

Rochester, NY 14602

Dear Mrs. Sypias:

In accordance with our telephone conversation today, we are
writing to ask you to assist us by searching your vital records for the
death of

., who died in
November or December, 1975
in a Rochester, New York nursing home.

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 been exposed to radioactive materials. The
purpose is to increase our basic information about the toxicity of radio-
active substances. Certain unexposed persons are also being followed
these serve as controls.

We prefer the best possible photocopies of the original certificate,
including any amendments, but will accept transcribed certification if
nothing else is available. Please send two copies to H. A. Schultz at
the address below.

It is my understanding that your office does not charge other
government agencies for this service.

Very truly yours,

ﬂ{ dirty J)/%w

HAS:ja Harv . Schultz
Curatof of Records

8001538 BRIVACY ACT MATERIAL REMOVE
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‘ | PRIVACY ACT MATERIAL REjiovio
January 5, 1977
Jeath Records Requested from New York State
died in July 1944 at Saratoga
-died 11/24/69 at Dix Hills, Suffolk County
died 11/25/75 at Rochester, Monroe County

died 6/16/76 at Patchogue (Brookhaven Memorial Ho spital)

:C: P A. Brien
B. C. Patten

AS:cg
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ARGONNE PRIVACY AGT MATERIAL REVOVEL

NATIONAL
LABORATORY INTRA-LABORATORY MEMO
January 29, 1976
To: File & $
From: Harvey A. Schultz ﬁ\f ’
Subject: , 40-014, re Death Certificate

A telephone call was made to our regular contact in Albany,
Mrs. Joan Levine, Staff Assistant of the Bureau of Vital Records
(FTS 564-3075) regarding a death certificate for this case. She said
that Rochester had turned in vital statistics only through October, 1975.
She then gave me the telephone number of the Registrar of the City of
Rochester, whom I called (8-473-5700+442-4003)and talked to Mrs. Mary
Sypias, Deputy Registrar. She asked me to send a letter on our station-
ery; they will answer it the same day. There will be no charge because
we are a government agency.

PRIVACY ACT KIATERIAL RENOVED
8001540
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NATIONAL 2
LABORATORY : @; INJRA-LABORATORY MEMO.
\/%é 3
@é . January 4, 1973 -
TO: R. E. Rowland
FROM: .A. F. Stehney
SUBJECT: Phone call from P. Durbin on 12-20-72

8)

I've rewritten my notes of the above date when Dr. Durbin talked to

me- after being unable to reach you. A summary of the conversation

about some patients exposed to radioactive materials is given below
for your information.

I. Death certificates on 12 "HP" cases (11 at Rochester, 1 at
Oak Ridge..

Dr. Durbin has 5 DC's; 3 persons are living in Rochester;

2 persons died at home, probably in Albany County. 1 person
is presently unknown, was in Monroe County Home, but no
record of his death in Monroe County to 1957. 1 person is
HP12, to be traced.

II. Clinical tests at Rochester.

1. Dr. Christine Waterhouse sees one man (HP6) and one
woman (HP3) regularly in her clinic. The other woman
(HP8) is in her 70's and lives crosstown; it may be
difficult to get her in for a metabolic study. The other
2 persons probably can be brought in anytime; if not, an
outpatient study might be tried.
Note: HP6 has Addison's and has already lived g/, 0] 2>

15 years beyond expectancy. ’

HP8 has schleraderma and has already #O‘“‘O / L
lived 20 years beyond expectancy.

HP3 is in normal health. 2L0-0 C»7

2. The ward cost will be only $90 per day per person, because
of USPHS support for the ward. This includes routine
hematology, creatinine clearance and liver function.

IR

RECEiV. o
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R. E. Rowland: -2- January 4, 1973

II. 3. Dr. Waterhouse wants us to provid_e the following:
a. A list of what we want done:

(1) Metabolic study.
(2) Medical exam.

b. Containers and shipping instructions for excreta.

c. A billing account number with the Strong Memorial
' Hospital.

4. .- Possible medical procedures:
a. Iliac crést biopsy for material for autoradiographs.

b. Blood chromosomes, Dr. Waterhouse may want to
"~ do this study.

c¢. Skeletal X-rays - Dr. Waterhouse may want to do
only a partial survey. ’

d. * Correlation of enzymes vs. Pu in blood(?). Dr. Durbin
will contact Utah; we may need 25 ml blood for study
~at Utah and ANL.

5. Other persons:

a. Dr. Newell Stannard's secretary, Rose Steinberg, may
be able to help us as a day to day contact person at
Rochester.

-

b. We should contact Bill Moss at LASL to let him know
we may.be sending samples for analysis soon.

Zélcf/q’/
dk ' : /
- Y/
cc: A. M. Brues, M.D. J. H. Marshall
P. M. Failla B. C. Patten
J. E. Farnham J. Rundo
M. S. Littman, M.D. H. A. Schultz
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PRIVACY ACT MATERIAL REROVED

MICROFITMED Lo
THE UNIVERSITY OF ROCHESTER

SCHOOL OF MEDICINE AND DENTISTRY

AND

STRONG MEMORIAL HOSPITAL

260 CRITTENDEN BOULEVARD
ROCHESTER, NEW YORK 14642

December 26, 1975

Dr, J¢ Rundo

Radiological and Environmental
Research Division

Argonne National Laboratory

9700 South Cass Avenue

Argonne, Illinois 60439

Dear Dr, Rundo:

Thank you very much for sending the pre-print of your paper
to me, as well as the results which appear in your annual report.

Concerning our patients here, expired in a C{(?— Olﬁb
Nursing Home here, within the past month. There was no autopsy.
She had metastatic carcinoma of larynx as well as the far-—advanced
scleroderma, I think it would be possible to get further samples on
and , particularly if these were done on an
out-patient basis.

Kindly let me know if and when and how you would like us to
do this. With best wishes.

Sincerely yours,

77 _ T A
% Yraloms 74742&%/6@&4/@

Christine Waterhouse, M.D. ~
Professor of Medicine

CW:dg

RECEIVED

JAN 23876
CHR RECORDS
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ARGONNE NATIONAL L ABORATORY o

9700 South Cass Avenue, Argonne, llinois 60479 C XY

Telephone: 312-972-7678

February 27, 1986

Dr. Robert G. Thomas
ER-72

GTN

Mail Stop G236

U.S. Department of Energy
Washington, D. C. 20545

Loty
Dear Dr. Jhomas:

With respect to your telephone inquiry relating to plutonium studies in
the Environmental Health Section {previously Center for Human Radiobiology), I
refer you back to the factsheet furnished Dr. Thiessen in 1984 (copy
enclosed).

I had follow-up completed on cases Cal-III and HP-6. Case Cal-III died
in 1984 of causes not reasonably relatable to plutonium. Case HP-6 is living
. as of several days ago. Both the interviewer who contacted the household, and
a review of the case file, suggest that the functioning of this subject is
such that direct contact is contraindicated. I hope this is of some
assistance to you.

Best personal wishes.

Sincerely yours,

_///4n /5—//((/.7/\’

James H. Stebbings, Sc. D.
Epidemiology Group Leader

JHS: 11 f

AICRCFILMEL

Enclosures

cc w/enc.: H. Drucker, BIM L=-
£. Huberman, BIM
D. T. Goldman, DOE-CH

IR ok Yot oY
(: V. s
.’\ 1 ».u\,’.‘\uc_
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ARGONNE NATIONAL LABORATORY

9700 South Cass Avenue, Argonne, lilinois 50439

Dr. Jacob Thiessen

Mailstop E-201, Human Hsalth Studies

o~ o0/%
Telephione 312/972 4146

b T \’?_" % b -
July 23, 1984 NoCmivED
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 Safety Policies of the

Dear Dr.

Department of Energy (DOE)

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

cec:  H.
H.
P.
P.
E.
Je

80015kb

J. Rauch

Gustafson
Huberman

US Deparmvent of Enercy

Sincerely yours,

[y F AL,

A. F, Stehney
Environmental Resé&arch Division

L

.
\
The University of Chicaco
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Project Name: Date Started: 2 January 1943

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. An 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 (p%?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. W
Durbin for publication in the 1972 volume, Radiobiology of Plutonium.(25
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:

8001541

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

CHR per?onnel have published 10 reports on results obtained by study of
these cases,'!3712 Copies of these reports are attached.

i
\\
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Table 1. Plutonium injection cases: Summary of CHR activities and last known
status (July 5, 1984).
014 Case CHR Case CHR Activities Status
Number Number
Cal-I 40~-001 10/16/75: Exhumed cremains Died 1/9/66
Aug 78: Returned '
Cal-11 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: Returned
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 Pied 1/12/60
permission to exhume
HP-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 radioactivity 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 Xin refused Died 4/29/46
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 bied 11/22/75
HP-9 40-015 5/18/78: Exhumed Died 7/2/47
Jul 81: Returned
HP-10 40-016 No contacts Died 6/2/57
HP-11 40-017 No contacts Died 2/26/46
40-018 No contacts Died 4/13/53
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Department of Energy
Argonne Area Oftice RECEIUED
9800 South Cass Avenue

'."_:';, S ~
Argonne, lilinois 60439 Lo MY 23 Py 2 g

MOV 21155 BI0 - HEG FisTireh

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,

//%%}.‘M %‘ /)/}4//”4/ )
J/

~{ David T. Goldman
Area Manager

Enclosure: -
As Stated

cc: A. Zilberstein, ANL, w/enclosure
R. E. Rowland, Princeton, KY, w/enclosure

BEC 011985

PRIVACY ACT MATERIAL REMOYED
8001551 ‘ ’
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. H40-01
| HE KNOXVILLE JOURNAL

—_— A GANNETT NEWSPAPER
i p.0. BOX 911

KNOXVILLE, TENNESSEE 37901 T )
_ 1885 NOV -b o333
Oct. 30, 1985

Y

P

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, 5 U.S.C.’'552.

Please send me copies 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 if 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 declde whether to pay the fees or appeal your denial of my
request for a waiver.

As 1 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, 1f you have any questions. Thanks and I will look forward
to your reply within 10 business days, as required by law.

Sincerely,

(Cnd P

Randell B i, reporter {
(AISY €99_/21/41 T+ 199 .-
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U.S. DEPARTMENT OF ENERGY

November 12,1985 memorandum
MA-232.1 —J0Gn fo:‘az%h;

Freedom of Information Request#//04 85050

Jane Monhact, H Bparations Ofce
germ'e, Luss

The attached Freedom of Information (FOUI) 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 worklng 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. -

%ﬁé‘zﬁ
John H. Carter

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

i ment
Attachment Information Manage

| B

‘&ln\,}, .

DEC 1 1209
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Sleetrely,

Origina} signed by John H. Carter

Jeha B, Corter
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Coficial File (RF)
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PRIVACY ACT MATERIAL REMOVED

MICROFPILMED
THE UNIVERSITY OF ROCHESTER

SCHOOL OF MEDICINE AND DENTISTRY
AND
STRONG MEMORIAL HOSPITAL

260 CRITTENDEN BOULEVARD
ROCHESTER, NEW YORK 14642

December 26, 1975

Dr, J. Rundo

Radiological and Enviroumental
Research Division

Argonne National Laboratory

9700 South Cass Avenue

Argonne, Illinois 60439

Dear Dr, Rundo:

Thank you very much for sending the pre-print of your paper
to me, as well as the results which appear in your annual report.

Concerning our patients here, expired in a C{C)‘(?ly,
Nursing Home here, within the past month. There was no autopsy.
She had metastatic carcinoma of larynx as well as the far-advanced
scleroderma. I think it would be possible to get further samples on
and , particularly if these were done on an
out-patient basis.

Kindly let me know if and when and how you would like us to
do this. With best wishes.

Sincerely yours,

é’ z/éa.’g/«.

Christine Waterhouse, M.D.
Professor of Medicine
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This patient, a forty-one year old white female, had a history of scleroderma since
January 1945, and a duodenal ulcer first diagnosed in 1944. The clinical diagnoses on this
admission were scleroderma and duodenal ulcer.
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s ~ TABLE 5

PLUTONIUM CONTENT OF BLOOD SAMPLES* FOLLOWING INTRAVENOUS

INJECTION OF APPROXIMA!I ELY 5 ug OF PLUTONIUM AS Pu*4 _ CITRATE
- P ot e
B DAYS PATIENT CODE AND .,p yew'r OF INJECTED DOSE i TOTAL BLOOD VOLUME*
AFTER o { s .
INJECTION | Hp-1 | Hp-2 | Hp-3 | Hp-4,| Hp-5 | Hp-6 | Hp-7 || Hp-8 /| Hp-9 | Hp-i0 | Hp-12 | AVERAGE
1/6 46.02 47 - 28.32 | 83.31 | 3151 |{36.70) 13, 57 W 40.83 | 5157 53,;/‘ -85 |4d.2
1 2183 { 19,35 | 3~ - 6.23 | 1087 | 16.40"| 1.51] 12.39 | 2066 |5 15.7
2 - 8.38 | 1156 - - - - - - - - .97
3 - 10.03 - 16.64 L16 | 294 | 6.97 | 4.94 | 6.22 | 20.06 C_'J} f 8.62
4 - - 4.22 - - - - - - R R 4.5
5 - - - - 0.66 - - - - - - -
6 3.30 | 4.25 2.17| 6.4 - .00 | 296 | 2.07 3.91 | 4.91 - 3.4
8 - 2.32 1.42 - - - - oo - - - L9
9 - - - 4,60 - - - - - - - -
10 1.42 - - - 0.38 | 0.38 L3 | o137 221 L172 - .2
13 - - 0.61 | 2.34 - - - - - - - L5
15 - S - 0.11 | 0.26 | 0.66 | 0.71 142 1,02 - .10
17 - - 0.51 1.45 - - - - - - - Lo
22 - 0.70 - - D.18 0.25 - - - - - .38
23 - - 0.25 | 072 - - - - - - - .48
29 - - - - - - 0.37 . - - - -
30 - - - - T - - - 0.36 - -
31 - - - - l - - - - - - 0.51 -
36 - - - - - - - - 0.42 - - -
42 - - - S - - 0.17 - - - -
46 - - . . ‘ -. - - - - .| 045 .
‘Total Weight of Blood Taken as 7.71%, of Total Body Weight. . ; P

C. Excretion of Plutonium

1.

the intravenous injection of approximately 5

of sodium

collected in 24 hour samples through 22 days post injection,
24 hour urine samples was continued as long as the patients were available for study.

Urinary Excretion

The urinary excretion of plutomum was studied in elwen of the subjects following
5 ug of plutonium as Pu™ in 0.4 per cent solution
With the exception of the first day, urine irom all subjects was
After 22 days ti:e collection of
It was

citrate - 2H90 .

not possible to retain the subjecis as loug as was desired and the major wezkness in these

results is

the short time interval over which the studies were contitued. Ywo subjects were

followed 22 days, one for 23 days, one for 27, and the remainder for 30 days or longer after

injection,
case (14)

The Chicago cases (13) were iollowed for 16, 140, and 186 duys and the California
was followed for a period of 341 days. Because of the greai imporiance of measure-

ments at longer time intervals, the Chicago and California data have Leen incorporated with
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CLINICAL DATA ON SUBJECTS RECEIVING IN'PR?&WEC‘TION OF b . 1]
APPROXIMATELY 5 g OF PLUTONIUM AS Pu*? CITRATE S }
3 1NN
Pu ADMIN LABORATORY STUDIES® catil
SEX |AGE |WT.| AMT.| DATE | DATE |HGB|RBC | WBC | PMN | LYMPHS |EOS.|BASO.| MONO. | UREA | BUN {NPN | _ b
Kg. | ug g %lx10-6 x10-3] 9 % % | % % CL % N - 3
10/4 |13.9] 447 7.1 | 71 19 1 0 9 9% | 21 | - A
M | 67 170.3) 46 | 10/16 | 1o/19|13.7| 455 | 7.0 | 54 3¢ fa {1 |7 s |2 ] - | . oag g1
10/6 | 15.0] 4.7 | 9.05 | 57 28 8 0 2 58 25 | - ) i
M |49 169.0) 5.1 110/23 | | 1as] 41| 785 | 68 22 |8 | o 2 8 | 23] - . L
11/2 | 14.5) 4.3 | 5.7 | 59 39 2 0 0 70 - |34 ;
Folao (690 49 |10/27 | Rt 0l s | 6 | e 25 o . 5 - C i ;
- 10/30{ 15.0 5.3 | 10.0 | 77 20 0 1 2 - - -
Fo| 18335 49 112 | Ty 60| - | 6o | T4 22 |0 | o | 4 N B B i
' 1/23| 12.6{ 3.26 | 4.75 | 64 24 3 0 6 94 - |2 i
F | 59 (680} 6.3 /8 2720 - | - 5.25 | 64 25 h 0 9 - - e ‘
rit
. 2/22/13.9| 47 | 9.5 | 71 22 0 0 13 85 10 |30
Fo| a1 5ed E_’,"l 3/9 8/21| 14.5| 4.05{1L9 | 88 12 0 0 0 - I E :
i} * e - 1
3/13 3.9 | 6.25| 70 17 0 0 |13 72 - - ‘
M | 66 163.0) 6.3 :3/3 1/25 41 | 73 | 61 9 12 1 17 - - - sl : ;
*
: 7/9 {13.3| 5.5 | 5.65| 31 52 5 2 7 87 | 11 |22 15
M| 52 |70 ‘6_.‘1\. 7/16 ensl - | - A @ a5 3 2 8 82 e . 8 51
2y S ;.
6l 4/4 | 8.9 2.85| 56 | 74 18 - - 6 - | 30 |44 #
Hp-12 M| 83 -] 4T 149 7/3 | 13.5| 4.51) 4.3 | 32 64 i . 4 - |z |3 1
- . b
" f o f s
3 Explanation o[ Symbols: HGB = Hemoglobin; RBC = Red Blood Cell Count; WBC = White Blood Cell
Kl Count; PMN = Polymorphonuclear Cells; LYMPHS = Lymphocytes; EOS.: Eosinophiles; BASO. = Basophiles;
o MONO. = Monocytes; BUN = Bloud Urea Nitrogen; NPN = Non-Protein Nitrogen; UREA Cl. = Urea Excre-
"?L tion in Per Cent of Normal at One Hour.
{subjects before plutonium injection and at frequent intervals thereafter. All tissue samples
{were 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.
AThe results obtained by Russell and Nickson (13) (referred to as Chi. I, II, III} and Hamilton %
3 ¢t al (14) (referred to as Cal. 1) are presented also. Two important pcinis must be kept in
+mind 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
{were usually what could be obtained under the circumsStances rather than wihat were desired;
(2) The subjects were chronically ill and/or elderly and the results may not represent exactly
~sithe 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-
“tent concept of the distribution of plutonium in the organs and tissues of man. They must
;:;also provide a basis for comparison with the results obtained from the numerous studies of
ijPlutonium deposition in experimental animals.
1, Deposition in the Skeleton
Animal experiments (1), (2) reveal that approximately €0 per cent of plutonium injected
83 PuOg++ and Pu¢ - citrate is localized in bone. If the vertebra, sternum and whole rib are
falken as representative bones of the skeleton, and the avevage plutonium con,.ent (.00857%/¢), .
- g
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TABLE 6 R
Derus o Mu g, - A5+ DATE TABLE 6 3 X
N
INDIVIDUAL URINARY EXCRETION VALUES OF PLUTONIUM FOLLOWING INTRAVENOUS ADMINISTRATION" INDIVIDLU:
TO HUMAN SUBJECTS (EXPRES3ED AS PER CENT OF DOSE EXCRETED PER DAY)
AR
— ey R | ‘.‘_’ -
\I]', g - h DAY
DAYS POST | ¢ Iy / PER CENT OF |NJEQAED DOSE EXCRETED PER DAY
; M e 1) D
INTECTION | Hp-1 | Hp-2 | Hp-3 | Hp-4 | Bp-5 | Hp-6 [ Hp-T{ Hp-8 rio Hp-10 | Hp-12 ICchi b Cai.-!
1 el 472 | 569 | 440 { .236. - | .217\ .377 [J1e0 ] 4 | .10t ] .857 .480
.146.) .20e | 289 | 236 | 166 | 235 | .212 N2ae] .0s5 § .330 | .103.] .i82 150
3 e oo | a2 §ol22n {077 | oLa27 { L1317 | 128 | 069 | .218 | .083 | .063 120
4 004 ) 1231 (107 §.132 | .052 | L1131 .096 | .140 | .€6 | .170 | .078 | .077 .031
5 069 | .116 | 078 | .1i6 | .030 | .076 | .069 | .083 | .47 | .c89 | .068 | .026 637
6 066 | .061 1 .043 | .119*} .020 | .057 | .058 | .075 | .052 | .cé0 | .044 | .0256 -
7 062 | 062 { .043 | .077 | .033 | .0%4 | .045 | .066 | .650 | .079 | .089 | .0234 -
8 055 | .048 | .049 | .031 { .026 { .043 | .c37 { .057 | .622 | .05 | om0 | .0227 016
9 .051 | .046 | .c22 | .095°} .027 | .032 | .033 | .047 {.032 | .051 | .03 - .027 019 .089
10 645 | 038 { 027 | .081+f .022 | .031 | .023 | .050 {.025 | .044 | .038 | .co82=| .034_i 0z0_] .026
11 .040 | .048 | .027 | .075+} .021 - | .018 | .044 | .026 | .041 | .038 | .008% | .047 018 .036
12 038 | .033 | .015 | .072+) 026 | .024 | .018 | .023 | .030 | .c38 | .027 | 0085 | .047 014 .029
13 .034 | .045 | .020 | .06%) .023 | .023 | .019 | .037 |.c27 | .023 | .030 | .0236 | .08 034 | -
14 .35 | .06 | .c20 | .oss*| .018 { .c20 | .013 | .035 | .030 | .29 | .35 | .007 .024 .009 -
15 .034 {.038 | .028 |.050 |.015 | .022 { .012 | 035 !.035 | .025 | .029 | .0059 | .026 | _.0l6 013
16 026 | .024 | .02¢ | .033 | .020 | .017{ .012 | .036 | .049+| 021 | .023 |..0008 | 012 004 | 016
17 027 | .027 | 021 |.032 |.020 | .013.].011 | .032 |.033 | .023 | .029 - .028 - .0056
18 .026 }.020 | .017 | .037 {.020 | .015  .011 | .028 |.027 | .021 | .026 - .026 - 010
19 .025 f.018 | 018 §.032 [.018 |.015 {.010 | 031 [.029 | .017 |.020 | .0022 | .015 - 006
20 .017 | .c21 § .012.9.025 {.021 |.013 | .o08 | .032 }.c29 { .018 {.032 ] 0093 | 038 | - | .o48
21 017 | .017 | 019} .0z9 |.020 {.012.}|.010 | .02¢ |.032 | .022 [.G25 | 00767 {T.032 - L0017
22 .016-} .015-| .014. | .035-} .018 |.012- | .013 | 021 |.032 { .06 |.G25 | .0145 | .027 - .0050
23 625 | .018 | .014 |.014 - - }.008 {.021 |.032 | .01 .03 | .0151 | .G29 o+ L6091
24 021 .0l - - - - }.oc8 |.025 |.032 | .016 |.023 | .0128 | .G20 N L0076
25 013 | .04 - j.onn i - - .08 {.023 {.02¢ | .06 |.021 | .0128 | .148° | S .01t
26 - .o - |.on - - |.007 {.022 |.022 | .016 |.023 | .0175 | .024 - .0022
27 - | 008 - | .o0s - - {.008 |.0z8 |.032 |.014 |.017 | .0151 | .oa3+ } L0044
28 - }.009 - - - - 1.008 | 023 {.024 |.013 |.024 | .0197 | .034 - 0074
29 - | .008 - - - - | .oos {.019 }.025 | . 014 |.023 | .c128 | .022 - .0043
30 - | .008 - - - - |.006 {.021 {.023 | .0 |.02) } ,0i5) | .024 - 008y
31 - 1 .007 - - - - {.005 |.617 {.025 - }.02t 4 .010 o021 L - 0077
32 - }.007 - - - - | .607 | .06 | .24 - .12 | .010 .020 - ..0063
33 - | .008 - - - - ].005 {.015 |.022 - {.037¢] .017 011 - .0073
34 - 1.o09 - - - - | .006 |.015 |.020 - |.020 | .0138 | .oc8 - .0084
35 - - - - - - | .08 - | .022 - j.ozs | 0127 | oo - .0069
36 - - - - - - |.o06 | .015 }.022 - 1.018 | .0165 | .015 - .0079
37 - - - - - - |.006 | .01 - - ].023¢| .onit | oit - .0063
38 - - - - - - - 1.018 - - | .01 | 0174 | 009 - .0pss
39 - - - - - - - |.012 - - l.021 | o112 | .ocs - .0064 .
40 - - - - - - - {.017 - - |.019 | .ou72 | 008 | - 0072 :
41 - - - - - - - |.om - - ].013 ;o082 | .ol - L0080 i
42 - - - - - - - .01 - - j.013 | .0127 - - 0081
43 - - - -] - - - ].018 - - |.015 | 0095 | .017 - L0076 .
4“4 | - - - - - i 2h | 0 - - .015 | .0031 - - . | -.00%5: - : ;
4s - - JEE SAFEE BRI R R X2 L - fow o ! os | . .0063 i
46 - - - - - - - 1.015 - - - .012 - - .0073 :
417 - - - - - - - .o - - {.015 - .020 - L0059 ;
48 - - - - - - - ] .om - - 1.017 | .o064 - - L0059 :
49 - - - - - - - }.018 - - 1.015 | .0063 - - .0063 !
50 - - - - - - - oM | - - - |L.oosa | 018 | - .0078 i
51 - - - - - - - |.013 - - - .007 - N .0082 i
52 - - - - - - -] - - .+ - |.035 | .0073 - - .0098
53 - - - - - - - .013 - - 018 | .0023 - - .0074 K
54 - - - - - - - .01 R R Y - - - 0677 :
55 - - - - - - - ].015 - - .043%} .0073 014 - .0096 :
56 - - - - - - - |.o13 - - ].036 | .003 - - .0064 H
57 - - - - - - - .02 - - |.o0i8 | .0073 - - .0050 .
58 - - - - - - - {.o13 - - |.036 | .00%4 - - .0058 i :
59 - - - - - - - f.or2 - - - 011 - - .0098 3 :
80 - - - - - - - {.ou1 - - - | _.0663 { .022 - 0067 ! ]
61 - - - - - - - |.012 - - - .0068 - - .0066 i ]
62 - - - - - - - {.o10 - - - .} 0092 - - .0658 : ]
63 - - - - - - - ].009 - - - L0054 - - L0077 ¢ ]
64 - - - - - - - | .02 - - - 0071 - - .0042 1
€5 - - - - - - - ton | - - - .0099 | .024 - 0042 —
66 - - - - - - - - - - - 014 - - 0047
67 - - - - - - - - - - - o - - L0064
68 - - - - - - - - - - - 011 - - .0068
69 - - - - - - - - - - - .o11 - - 0070
70 - - - - - - - - - - - .014 - - .0100
71 - - - - - - - - - - - {009 - - 0072
72 - - - - - - - - - - - L0089 | .01 - .0082 : —
73 - -1 - - - - - - - - - .0083 - - .0069
52% . ot . S~ CH-
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e b INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING
. ki | INTRAVENOUS ADMINISTRATION() TO HUMAN SUBJECTS
S B | (EXPRESSED AS PER CENT OF DOSE EXCRETED PER DAY) e
1 TN P
= DAYS POST PER CENT OF INJECTED DOSE EXCREYTED PER DAY e ]
: INJECTION | fip-1 ] Hp-2 | Hip-3 | Hp-4 | Hp-5 | Hp-6 | HpJ7 | Hp-8 [/Hp-9 | Hp-10 | Hp-12 | Chi 3
. ]
; 1 052% | .204 | .018% | .134 | .004%| .085 | 147176 |.333 | .087 | .370 | .250
' 2 221 | .204 | .157 | .274 | .311 | .085 | .120 | .266 |.385 | .087 | .370 | .465
; 3 241 | .204 | .157 | .274 | .311 | .179 | .087 | .210 |.389 | .087 | .297 | .284
4 050 | .317 | .05 | .306 [.185 | .179 | .080 [ .080 | .131 | .110 | .297 | .380
5 .105 | .317 | .099 | .306 |.110 | .179 |.055 |.080 |.131 | .110 | .183 | .223
6 046 | - ].070 | .126 |.110 | .179 |.055 |.080 |.I31 | .110 | .183 | .116
7 021 | - |.070 | .126 |.110 | .037 |.055 |.080 |.131 | .110 | .020 | .083
: 8 021 | .120 | .070 | .126 | .084 | .087 |.055 |.070 |.131 | .034 | .020 | .112
1 9 .021 | .120 |.070 | .126 | .051 | .037 |.032 |.070 |.131 | .034 |.020 | -
1. 10 .021 | .084 |.027 | .117 |.051 | .037 |.032 |.070 |.131 | .034 | .020 | .021
1 11 .046 | .084 | .027 | .117 |.052 | .023 |.092 |.070 |.118 | .034 | .020 | -
i 12 .046 | .084 | .027 | .117 | .052 | .023 | .032 |.045 |.118 | .034 | .020 | .083
i 13 046 | .084 |.027 | .117 |.032 | .023 |.023 |.045 |.Lli3 | .034 | .020 | .045
1 14 .046 | .062 |.023 | .085 | .082 | .023 |.023 |.045 | .118% | .022 | .020 | .044
i 15 .035 | .082 |.023 | .085 | .032 | .015 |.023 |.045 |.l18* | .022 | .023 | .042
5 16 .035 | .062 |.023 | .040 |.017 | .015 |.023 |.032 |.414*| .022 | .023 | .034
{4 17 .035 | .062 |.023 | .040 |.017 | .015 |.016 |.082 |.157*| .022 | .023 | -
s 18 .035 | .055 |.016 | .040 |.017 | .015 |.016 |.025 |.157*| .022 | .023 | .031
19 .015 | .055 |.016 | .028 |.017 | .015 {.016 |.025 |.e55 | .012 | .053 | .027
A 20 015 | .055 |.016 | .028 |.020 | .015 |.016 |.025 |.055 | .012 | .053 | .019
g 21 .015 | .055 |.016 | .028 |.020 | .010 |.008 |.025 |.055 | .012 | .053 | .019
. 22 .015 | .022 | .006 | .028 {.020 | .010 |.008 |.045 {.055 | .012 |.053 | .018
S 23 .017 | .022 |.006 | .026 | - - |.008 |.045 |.052 | .012 | .026 | .010
24 |.017 | .22} - - - - |.008 |.009 |.052¢| .012 | .026 | .023
i 25 - .22 - - - - |.o11 |.o09 |.052+| .006 | .026 | .013
j 26 - .21 | - : - - {.o11 |.co9 |.052%{ .006 |.026 | .023
27 - .21 - - - - |.011 |.009 ‘|.043% | .006 | .016 | .G083
.28 - - - - - - |.011 |.009 |.043*| .006 | .016 | .0069
o S 29 - - - - - - - |.009 |.043 | .006 |.016 | .0158
QIR A 30 - - - - - - - |.018 |.043 | .008 |.016 | .0033
S 31 - - - - - - - |.o18 Toss | - |.016 | .0074
82 - - - R - {.018 |03 | - |.016 |.0082
33 - - - - - - | - {.18 j.es5 | - |.016 | .0079
g | 34 - - - - - - - |.018 1.0s5 | - |.016 |.0079
! 35 - - - - - - - lowm 1.3 | - |.022 |.0054
; 36 - - - - - - - few b - 1 - | .022 |.003
4 37 - - - - - - - l.ozs | - - |.022 | .0050
o . 88 - - - - - - | - |2 | - - | .022
i 39 - - - - - - - (.01l - -
- .40 - - - - - - - o |- -
. 41 - - - - - - - jom | - -
AT TR I I - - - |- - ou |- -
| a3 |- - - - - - leu ] - -
8 Co44 - - - - - - - ].011 - .
: .45 - - - - - - - low | - -
8 | - - - - - - - o1 | - -
e 41 - - - - - -] - j.ow i - -
3
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TABLE 9 (CTHET™=

INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING
INTRAVENOUS ADMINISTRATION() TO HUMAN SUBJECTS
(EXPRESSED AS PER CENT OF DOSE EXCRETED PER DAY)

DAYS POST PER CENT OF INJECTED DOSE EXCRETED PER DAY N

INJECTION |Hp-1 [ Hp-2 [ Hp-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 | Hp-8& | Hp-9 | Hp-10| Bp-12 | Chi.,
48 - - - - - - 1 - |.o08 - - - .0054
49 - - - - . - 1 - |.o08 - - - .0047
50 - - - - - - 1 - ].008 - - - .0040
51 - - - - - - b - 1,008 - - - -
52 - - - - -, - ©.010 - - - -
53 - - S - - | 010 0 - - - -
54 R e S - ¢ - 1.010 - - - .0038
55 e e I - i - - -
56 - - -l - - - ¢ - l.ow0 - - - -
57 - - - - - - - p007 |- - - -
58 . - s X A e .0043
59 - - - - - o - oot - - - -
60 e T T 11 T - -
61 - S -1 - ‘ .008 - - - -
62 - - - - - - - .008 - ] - - .0048
63 Po- - - - - - ' - 1.008 - - - -
64 - - - b - b -« - !.008 - - - -
68 - - S R T S - .0063
70 - - - - - - -] - - - - .0045
74 - - - - - S B - 0 - b -1 .0050
78 Do - - - - b - b - - - .0033
79 Po- - b - .006 - - 1.005 - - - -
80 - - - 1.006 - - 008 ) - - - - -
81 - - - (006 . - - - 005 ¢ - - - - -
82 - - - 1006 1 - - {005 o - - - - .0042
83 - - - -y - - .06 oo - - - -
84 - - - - b -t - 1008 : - - - - -
85 - - B e - L .003 [ - - - - -
.86 - - S B S Y B R - - - .0050
90 - - S T S R A R - - - .0042
94 - - T T .0040
98 - - B L - - - L0056
100 - - - - T T R S .0056
102 - - - - 5 - - - - - .0038
106 - - - -y - I T - - .0043
108 - - - D R B P - - - .0038
112 - - - -0 - - - - - - - .0021
116 - - - - : - - -y - - - .0029
120 - - - - - T - - - .0032
126 - - - -] - T - - | .0030
130 - - - 0. - T S .0037
136 - - - - - - - - | - - i - .0034
138 - - - - | - - | - L= - - 1 - ! .0025

Values eliminated from revised mean on basis of the Chauvenel
H.O 2d O Solution,

(b

ussell, E. R N:ckson J.J., Argonne National Laboratorv Report C

o3 '50

All cases except Chi-1 received Pu

in 0.4 per cent Na,C

3767577
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f6 O AN ok /sﬂ_ﬂj uc.%,v M\ @M, » @A, T, ayo , M, 3018 , E, g , Fy ooos 4, D, N\
SN onAs e A . a, y BA,T, 420 5 My 42\, E, s Fs soan 3 Dy oo i
— oo o Nraabe, Wespk Atconte @M, , BA,T, 3Ja20 , M, ~aso , E, , Fy <22 1
sclecadrpinn oM, _» BAT, _fo0 s M, 48\, E, , Fy _aoms 5 Dy ous o
Ledted aeHped e potctret
Awcdond ocee D vt tey puctetty thes gt O, Y, BA,T, i3> , M, cnen , E, R T
’ M, , BA,T, , M, 5 E, , F, , D,
@M, sy @A,T, 2uio s My, 2013 4+ Ey oeve , Fy coro , Dy, 1355%
M, , @A,T, , M, , E, , F, , D,
| M, , @A,T, s M, , E, , F, » D,
e, , BA,T, . M, , E, , T, s D,
.IO M, , @A,T, , M, , E, , F, , D,
; . e, , BA,T, - s M, , E, , F, , D,
M, , @A,T, , M, , E, , F, s D, _
eM, , @A,T, , M, , E, , F, , D,
] , eM, , @A,T, , M, , E, , F, , D,
@M, ,» QA,T, s M, » E, , F, » D,
M, , @A,T, , M, , E, , F, , D, |
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lescription : _ Case #
AT TS o e @M, 4o-0lds BA,T, o000l » My noos > E» oeso s Fs 291 s Dy 1siC »3
decdod o iibelane @M, |, BAT, ool > My _cass ,.E, L Py ez, D, .3
AL . /gmuv; M« oM, s @A,T, aqio , M, 3018 , E, M s, Fy oo , D, N 3
S e\ p A AAD o A @M, s QA,T, ,y20 » M, _yg2\ , E, s Fs _oooan s Dy =mcu o3
aeX palnc o Nepn¥c nesnk diconte. oM, » @A,T, 3220 , K,JPQ..OIO||, E, » Ty 32 3
sclecadrnane A eM, ,» BA,T,  X20 , M, 422\ , E, s Fy _asen 5 Dy g5 oo 5s
’ r Lot au Hped e v .
AncAzpa\ (Neee W 3,\.\»_.“._\@ pretally vs\:m.\i @M, s @A, T, wH3® > M, «dned , E, s Iy ooom 5 Dy yusol o3
’ . @M, , QA,T, y M, s E, s Fy sy D, )}
@M, s GA,T, s M, s Ly s by s D, ')
@M, s @A,T, s M, s E, s, I, s Dy .
,

oM, , BA,T, » M, , E, s F, s, D, )3
@M, , RA,T, s M, , E, s Ty s Dy s
@M, , @A,T, s M, , E, s EFy s D, s
eM, , QA,T, , M, , E, , T, ,o,IIMU:
M, , @A,T, » M, s E, , Fy s, D, )3
oM, , @A,T, , M, , E, , F, , D, '3
@™, » @A,T, s M, » Ey y T, » Dy ’3
@M, , @A,T, sy M, , E, y Iy s Dy 3
@M, , QA,T, ,y M, s E, I s D, y3
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