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LUMP SUM
RESEARCH CONTRACT

Contract No. AT-(30-1)-1081

THIS CONTRACT, entered into this_.&_g day ofwﬁz, 19_52, Ly the UNITED

STATES OF AMERICA (bereinafter called the ‘““Government’'), acting through the UNITED STATES
ATOMIC ENERGY COMMISSION (hereinafter called the *“Commission’) and
of

Madicine (hereinafter called the

““Coatractor’’):

ARTICLE I - PURPOSE AND SCOPE

1. The Commission, in furtherance of its policy of assisting and fostering private research, desires
to support the Contractor’s fundamental research in the field of atomic energy.

2. The wock shall consist of _@ “‘101. the metabolism of the human bone
PITOW,

The plan of approach to the problem and the agreed upon program and budget for the project are de-
scribed in Appendix *“A”’, which is hereby made a part of this contract. The Contractor shall be
guided by, but not bound to conform to the details of the budget described in Appendix “A”.

3. The Contractor shall furnish all services, facilities, equipment, supplies and materials {except
such services, equipment, supplies and materials as the Government has agreed to furnish herein)
required for the performance of the research program described in Section 2 above.

4. The work wiil be carried out by the Contractor under the direction of _i-e 4, Zundles
a5 oiret Lmder

ARTICLE Il - TERM OF CONTRACT

The initial period of performance for the research project covered by this contract wi commence on
95§ December 31

_Janary 1, 1 and will end on

It is recognized that completion of the research work under this contract may involve a period of
several years and that the term of this contract may be extended by mutual agreement.

ARTICLE III

1. Consideration. In consideration of the performance of the research activities described in Article
I, the Government shall pay to the Contractor the sum of __Twalve Thousand Forty-
two Dollars (§ 12,042,00 ) for the initial period of performance.
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o Payment

a. On or before the date of commencement of work on the project described in Appendix ““A”,
the Government shall pay to the Contractor, upon submission by the Contractor of a properly
certified voucher, sne-half the amount of the agreed consideration.

b. On or before the expiration of six months {rom the date of commencement of the project, the
Governmeat shall pay to the Contractor, upon submission by the Coatractor of a properly certi-
fied voucher, the remaining one-half of the agreed consideration.

c. ln the eveat that the term of the contract is extended, the Government shall pay to the Con-
tractor, upon submission by the Contractor of properly certified vouchers, each six months in
advance an amount equal to one-half the annual agreed consideration for the project as mutually
agreed upon by the parties hereto.

3. Program and Budget for Subsequent Periods. At least three months before the end of the initial
period of performance of the project, the Contractor will submit to the Commission a current state-
ment of its expenditures for the project, an estimate of expenses to be incurred during the remainder
of the period, and a proposed program and budget for the succeeding year, showing the proposed
work to be financed by the Commission and the Contractor. The Contractor and the Commission
shall then negotiate as to the amount to be paid by the Commission to the Contractor for the serv-
ices to be performed during the ensuing period, taking into consideration any portion of payments
theretofore made which will remain unexpended at the end of the initial period. The extended pro-

gram, budget and the additional amount to be paid to the Contractor shall be incorporated into a
formal modJification to this contract.

ARTICLE IV - ADMINISTRATION OF CONTRACT BY COMMISSION

The Commission has assigned the respoasibility for administering the technical and scientific

aspects for the project to the Washington organizational unit set forth below, to be addressed as
follows:

}adieal “ranch
Civicion of iiiology and Medicine

U. S. Atomic Energy Commission
1901 Constitution Avenue, N. W.
Washington 25, D. C.

Responsibility for administering the business aspects of this contract, including contract negotia-
tions, budget, payment, audit, etc., has been assigned by the Commission to:

Office of Research & Medicine
Oak Ridge Operations Office

U. S. Atomic Energy Commission
Post Office Box E

Oak Ridge, Tennessee

The Coatractor may, as necessary, communicate directly with the appropriate office, as indicated
above. The Contractor shall furnish information copies of communications, memoranda of telephone
conversations, or other contacts to Oak Ridge Operations Office on all direct dealings with the

Washington Office.
ARTICLE V - REPORTS, RECORDS AND INSPECTION

I. The Commission shall have the right to inspect in such manner and at such times as it deems
appropriate all activities of the Contractor arising in the course of the work under this contract.

-92.
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2. The Contractor shall make progress and other reports in such manner and at such times as speci-
fied in Appendix “*C"" which is attached hereto and hereby made a part of this contract. Progress re-
ports shall include a list of personnel working on the project. Names appearing for the first time

should be accompanied by a brief statement of the individual's background, training, and experience.

3. The Cormmission shall at all times be afforded access to the premises and to all technical records,
correspomdence, instructions, drawings, and memoranda of record value of the Contractor pertainiog to
said work.

ARTICLE VI - TITLE TO PROPERTY PURCHASED BY CONTRACTOR

In consideration of the Contractor’s contribution to the research project described in Appendix ““A"
of this contract, title to all materials, tools, machinery, equipment and supplies, acquired from aay
source including the Government, or manufactured by the Contractor under this contract shall vest in

the Contractor, except that title to items of property described in Section 2.c. of Appendix “‘A’’ shall
vest in the Government.

ARTICLE VII - PURCHASE OF RADIOISOTOPES

The Contractor shall purchase, to the extent available in appropriate form, all radioisotopes, irradia-
tion services and cvclotron time required in the performance of the wock hereander, through the Com-
mission’s Isotope Division, Post Office Box E, Oak Ridge, Tennessee.

ARTICLE VIII - GENERAL PROVISIONS

The provisions of Appendix ‘“B’’, attached hereto, are hereby made a part of this contract.

ARTICLE IX - AUTHORIZATION

This contract is authorized by and has been executed under the Atomic Energy Act of 1546.

ARTICL.E X - ALTERATIONS

REREEE

The foilnwing alierations to this contract were made by mutuai agreement of the parties prior to its
execution:

Sentence 3 of Section 3 of Appendix "I providin- for the security
cleamnoe of the Project Leader 1s hereby deleted,



IN WITNESS ®HEREOF, the parties hereto have executed this contract the day and year first above

written.
UNITED STATES OF AMERICA
BY: UNITED sTATES ATOMIC ENERGY COMMIS3ION
By: s/ l. Yanden Bulcx
Centracting Officer
DUKE UNIVERSITY
WITNESSES: (Contractor)
s/ A« S. Brower BY:_s/ 8. Hollis Fdens
Durham, N. C. TITLE: President
(Address)

s/ June Johnsc:

~v»ham, N. C,
(Address)

ACCEPTANCE BY PROJECT LEADER

| have read the foregoing Contract and the Appendices attached hereto and made a part hereof, and I
agree to be bound by the provisions of this document.

s/ %. §. Aundles, M. D.
Project Leader
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JPPEUTIX "AT

Contract o, 1T-(40-1)-1C2

(Tui:e Univerzity, School of lledicine)

1. FICJTCT

a. Scope and Pregent Status

The bone mrrow differs fron nost orrans and tissues in the
body in that its min procduct is blood cells, Comparatively few studies
hve been mde of its metabolism ((jrrem, J. Biol. Chem, 167:543, 1947;
Guzman Barron, et al, J. Biol. Chem, 171:801, 1947, J. Exp. Med. 87:429
and 503, 1948, J. Gen. Physiol. 32:537 and 595, 1949, Bird and Evans,
J. Biol, Chem, 178:289, 1949). l'ost investicators hve used rabbit beme
mrrovy, The findings in peneral indicate that oxygem utilization 1s 5
times less than that of highly respiring tissues. Glucose, pyruvate,
acetate, and arino acids are utilized vigorously. Some evidence supgests
that fatty substances may be especially important mutrients,

No attempts appear to have been made to study the metabolism of
the mmmr bone mirou. Since cellular nmorpholory varies from species to
species it 1is possible thit metabolic activity does also,

The hemopoietic tissues furthermore are amomg the most vulnerable
to the action of come cestructive agents that rzy be employed in warfare
and are frecuently involved in clinical dissases. The latter include
nutritional deficiencies (mescloblastic cell develorrent), chemieal ar
drug damrce (arlastic anermia arranulocytosis, sane types of thrombocrtopenic
purpurs and hemolytic anemias, racdiation deprecsion or damars, and rmlimant
disezses (leukemiz, sub-leukeria, rultiple myszlama, ete,)

b. Outline of lork and Plan of \ppreach

Prelirirary studies irdicate that bone rarrov cells can be
aspirated from human subjects in sufficient quantity for in vitro studies
using the Jarburg apparatus, Adequnte methods are available for separating

tke primitive tlood cells frem the erythrocytes, and far determining the
rate of rany metabolic processes/mg. of fat free tissue.

An atterpt will be mde to determine first the conditioms for
optimal surviwal of the rerrov cells, or better rrowth and proliferatiom,
if possitle in a chemically defined medium. Then 2 study will be rmde of
the rate of Oy consumption, the utilizatiom of glucose, pyruvate, acetate,
and anino acids, essential and otheruise in norml and abnormal mrrow
as influenced by roentgen irradiation, the presence of P 32, urethane
and other agents which lmve a well defined influence on marrow fimectionm,
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Studies on amino acic uptake will require studies with synthetic
radiccetive anino aeids, as well as arino acid analyses employing filter
mper chromatorraphy and microblolorieal assay.

The hematologic effects of urethanc have been investigated in the
Duke hematology laberatory for 3 years. The compound suppresses the growth
of myeloid elerents in myelogenous leukemia and plasmn cells in multiple
myeloma selectively and beneficially. An understanding of its metabolic

effect in bone marrow is an important matter which my be studied advantageously
in vitro and in vivo with the aid of the radicactive urethane,

¢, lYaterials, Equi t and Facill

The facilities of a amall but well equipped hematology laboratory,
arganized and staffed as a consultation service far Duke Hospital patients,
will be available for this investigation. An abundance of clinical meterial
is available. An additiomal laboratory will be available in the Medieml
Research Buildings where electrophoretic and physico-chemieal studies of
proteins are belng carried out. Expanded laboratery querters in Duke
Hospital will be available for use when current construction is completed.

throurg equirment 2lready purchased will be utilized on the project.
Addition2l equiprent and supplies as indicated in Section 2 of Appendix "A"
purchased with Commiscion fumds will be used in this izvestigation,
2, BUDGET
ae The Contractor will furnish the following:
(1) Salary of the Froject Leader
(2) Ilabteratory lork Smee

\3) Supplies normlly provided for and silaries of personnel
nor2lly emplorad in the Lerntology ard other laboratories

and research projects uncer the supervision and direction
of the Project Leader,

(4) Salaries of R, W. Willett and Gordon R. McKimmey from
Janunry 1, 1951 - June 30, 1951,

b, Cost to Comissiom

The sum of $12,042 to be paid by the Commission umder this
contract shall be used by the Contractor in accordance with Article I

and the following schedule for the peried Januiry 1, 1951 - December 31,
1951
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(1) Sal:iries an® Aacss

R. 4. 1111ett (July 1, 1951 - TCecerber 31, 1951) 1,750.00
G, R. eiinney (July 1, 1951 - Tecerber 31, 1951) 1,750.00
1 TEChniCiJn 2’400000
(2) cCapi Ecuiprment

Chromatorrarhy cabinets (3) 750,00
Coleman Jr, Spectrophotaneter 300,00
Dubnoff !'etabolic Shaking Incubator 300,00
darburr- slassware R 250,00
Analytic balance 600.00
Refricerator-freeczer 250,00

(3) Expendable Equipment and Supplies, (Chemicals,
rearents, glasswarc, experimental animls, etc.) 2,500.00
(4) Corrmmicition 2and Travel 300,00
% 11,150.00
(5) Institutiomal Overhead . &3 £92,00
TOTAL 5 12,042,00

c. Itens of property procured or ranmufactured by the Contractor under
this contract, title to which will vest in the Government. See Article VI.

SURVAR WY TESC:IPT ION
None
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APPENDIX “B”

GENERAL PROVISIONS

1. Patents

a. Whepever any patentable invention or discovery is made or conceived by the Contractor or its
employees in the course of any of the work under this contract, the Contractor shall furnish the
Commission with complete information thereon; ard the Commission shall have the sole power 1o
determine whether or not and where a patent application shall be filed, and to determine the dis-
position of the title to and rights under any application or patent that may result. The judgement
of the Commission on these matters shall be accepted as final; and the Contractor, for itself and
for its employees, agrees that the inventor or inventors will execute all documents and do all
things necessary or proper to carry out the judgment of the Commission.

b. No claim for pecuniary award under the provisions of the Atomic Energy Act of 1916 shall be
asserted by the Contractor or its employees with respect to any inveation or discovery made or
conceived in the course of any of the work under this coatract.

c¢. Except as otherwise authorized in writing by the Commission. the Coatractor will obtain patent
agreements to effectuate the purposes of paragraphs a. and b. of this Article from all persons who

pecform any part of the work under this contract, except clerical and manual labor personnel who
will not have access to techrical data.

d. Except as otherwise authorized in writinz bv the Commission. the Contractor will insert in all
subcontracts provisinas making paragraphs a., b.

cant c. ol this Articie applicabie to s subcon-
tractor and its employees.

2. Publications. The Conwactor shall have full freedom of publication of the results of the research
under this contract and the Contractor is urged to disseminate the results of the work through custon-
ary scientific publication chanaels, except that ‘‘restricted data’ as defined in the Atomic Eaergy
Act of 1946 shall be governed by the provisions of Paragraph 3 of this Appeadix *‘B"". All sublica-
tions shall include a reference that the results were developed under a Commission sponsored project.

3. Disclosure of lnformation.

a. [t is understood that the work under this contract will not involve restricted data ana ize Con-

tractor will perform such work as unclassified work. However, if in the course of such work anv
discoveries are made or any data used or developed that constitute restricted data, the Contractor
shall promptly inform the Commission and shall classify and safeguard all discoveries and data
in accordance with the requirements of the Commission. li-ieundesstood.thai-the pecaca disect-.-
ingresearch wock under this cootract-shall have been cleared by the. Commission foc.accese-to
~reoirioted-data~ The Contractor agrees that it will not permit any individual to have access to
restricted data until the Federal Bureau of Investigation shall have made an investigation and
report to the Commission of the character, associations and lovalty of such individual and the
Commission shall have determined that permitting such person to have access to restricted data
will not endanger the common defense or security. If doubt exists as to whether anv discovery or
data developed coustitute restricted data, prior to the release of these data and before permitting
any individual who has not received clearance from the Commission to have access to such data,
the Contractor shall seek guidance from the Commission. Furthermore, the Commission reserves
the right to require the classification of work whenever in its opinion restricted data are involved.
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b. The continuation by .ae Contractor of work found to involve restricted data will be subject to
mutual agreement of the Commission aad the Coatractor and shall be covered by a modification
of this agreement. The phrase ‘‘restricted data’’ as defined in the Atomic Energy Act of 1946
and employed in this section shall mean *‘all data coacerning the manufacture or utilization of
atomic weapnns, the production of fissionable material, or the use of fissionable naterial in tne
penduction of power; but shall not include anv data which the Commisston from time to tine
determines mav be published without adverselv affecting the common Jefense and securitv’”,

1. Disputes. Except as otherwise specifically provided in this contract, all Jisputes which may
arise under this contract and which are not disposed of by mutual agreement shall be decided by a
representative of the Commission duly authorized to supervise and administer performance under this
contract, who shall reduce his decision to writing and cause a copy thereof to be mailed to the Con-
tractor: said decision shall be final and coaclusive, subject to the provisions of the sentence next
following.  Within thirty (30} days from the date of such mailing, the Contractor may appeal in
writing to the Commission, whose written decision thereon, or that of its duly authorized representa-
tive, representatives, or board, not including the representative mentioned in the preceding sentence,
shall be final and conclusive. Pending decision of a dispute hereunder, the Contractor shall proceed
with the performance of its undertakings under this contract.

5. Safety and Accident Prevention - Inspections. The Contractor will comply with health and safety
regulations of the Commission required for work of this nature, and permit the Commission and its
designees to inspect the work conducted uner this agreement.

6. Officials not to Benefit. No member of or Delecate to Congress, or Resident Commissioner shall
be aimitted to any share or part of this contract or to any benefit that may arise therefrom, byt this

provision shall not Le construed to extend to this contract if made with a corporation for its general
benefit.

7. Aau-iscoimination. 1ne Coatractor, in performing the work re juired by this contract, shall not
discriminate azainst any emplovee ar applicant for emplovment because of race. creed. color. or
natisnal arigin.

cioviet Labor. The Contractor shall not. in the performance of this contract, emplov any person
undercnine sentence ur 1mprisonment at hard labor.

9. Termination.

a. ine Commission mav at any time unnn 120 1avs written notice terminate this contract io whole

or 1n part.

b. In the event of termination pursuant to subsection a., the Contractor will be reimbursed for the
cost of the contract work already performed, together with reasonable costs of termination less
the amount of all payments theretofore made. If the total payments theretofore made to the Con-
tractor exceed the amount to which it is entitled hereunder, the Contractor shall promptly remit
the amount of anv such excess to the Government.

10. Eight-Hour Law. No laborer or mechanic doing any part of the work contemplated by this contract
in the employ of the Contractor or any subcontractor contracting for any part of said work contemplated,
shall be required or permitted to work more than eight (8) hours in any one calendar day upon such
work at the site thereof, except upon the condition that compensation is paid to such laborer or
mechanic in accordance with the provisions of this Article. The wages of every laborer and mechanic
emploved by the Contractor or any subcontractor engaged in the performance of this contract shall be
computed on a basic day rate of eight (8) hours per day and work in excess of eight (8) hours per day
is permitted only upon the condition that every such laborer and mechanic shall be compsnsated for
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all hours worked in excess of eight (8) hours per dav at not less than ow.¢ and one-half (1'4) times the
Lasic rate of pav. For each violation of the requirements of this Article a penalty of Five Dollars
(35.00) shall be imposed upon the Contractor for each laborer or mechanic for every calendar «ay in
which such employee is required or permitted to labor more than eight (8) hours upon said work with-
aut receivine compen<ition computed in accordance with this Article, and all nenalties thus inposed
<hall be withheld for the use and benefit of the Government: proviied. that this stipulation shall be
subject in ail respects to the exceptions and pmvisions of 1. N, Code, Title 10, Sections 321, 324,
325, ani 325, relating to hours of labor, as modified bv the provisions of Section 303 of Pullic \ct
No. 781, T6tnh Congress. approved September 9, 1940, relating to compensation for overtime.

L1. Definitions. As used in this contract the tems ‘‘United States Atomic Energy Commission”’,
**Atomic Einergy Conmission’ and “*Commission’” shall mean the United States Atomic knergy Com-
mission or its Julv authorized representative or representatives.

12. Fellowships. It is understood by the Contractor that none of the funds supplied by the Com-
mission under this contract shall be used in any way to pay the stipend of any appointment for which
commensurate services are not rendered under this contract; nor shall any of the funds be used to
confer a fellowship, or to pay any part of the stipend of a fellowship, of any kind.



APPENDIX “C”

DISTRIBUTION AND SCHEDULING OF REPORTS

FOR DIRECT AEC RESEARCH CONTRACTS

Date

Copies and Distribution

Remarks

CONTRACTOR
REPORTS

1. Progress

2. Summary
200 words on

scope and
purpose

3. Manusecripts

4. Reprints

w

. Complete
Scientific
Report

6. Brief Reports

L1104 2

On one of Following:

March 15
June 15
Sept. 15
Dec. 15

1. On completion of

(2) Appropriate Washington
Division (See note)

(2) Oak Ridge Operatioas
Office (See note)

Prepared as a part of contract negotia-

contract negotiation tions

2. With progress

reports

As avatilable

As available

On Contract
Termination

As desired by

investigator

(2) Same as Progress Reports

(1) Patent Branch ®ashiggton

(1) Technical Library, Washington
{1) Appropriate Washington Division
(1) Oak Ridge Operations Office

{2} Appropriate Washington Division

(2) Techaical Information Branch, Washington

(1) Oak Ridge Operations Office

(1) Same

(1) as

1) for

oy manuscripts

{1) Appropriate Washington Office
(1) Oak Ridge Operations Oifice

To be received on date
listed which is nearest
to end of nine month
period from effective

date of contract and
uuuil; thereafter
mthe, e Male

Ridge Dperations Office
with Contract copies

2. Revised Summary to
be included as part of
Progress Report

Manuscripts prepared for
publication may in some
cases take the place of
this report

Covering significant
results or developments.



NOTE: Full Addresses as follows:

" Washington Offices: Oak Ridge Operations Office

" Atomic Energy Commission Atomic Fnergv Commissian
{Add name of-Divisian or Branch) Office of Research and Medicine
1901 Coastitution dvenue, M. W, Post Ofice Box E

Waslhington, D. C. Oak Rilge. Tennessee

The appropriate Washington Divisions are:
Division of Biology and Medicine - for contracts in Biology and Medicine.

Division of Research - for contracts in physical research.

AEC, Oak Ridge, Tenn.-1-24-50—2000-A5369
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Jontract No. aT-{a7-3)-1081
{Duks University, School of Medicine)
Modification No. 1

SUPPLEMENTAL AGREEMENT

THIS SUPFLEMENTAL AGREEMENT, entered into this 6th day of
, effective as of January 1, 1952, by and between the
AMERICA (hereinafter called the “Govormant"), re-
presented herein by the UNITED STAT:S ATOMIC ENERGY COMMISSION (herein-

after called the "Commission"), and DUKE UNIVERSITY, SCEOOL QOF MeDICINE
(hereinafter called the "‘ontraotor”),

WITNSSSETH THAT:

WiER3AS, the Govsroment and the Contractor entered into

N wmn e s :,n el -l -l

sam~neT . Voo~
L iawa e P

Lo avad [sc7x _:, LTag, for researsh T

the Coptractor into the metabolism of the human bone marrow; and )

®3IZR3IAS, tne partises desire ts extend the term of the Contract
in crder to coxtinue the research project undertaksn during the initial
z2riad, as zsscrided in TIIL: II of Apperndix "A"; and

fidskias, tne Suprlemeatal Agreemenmt is authorized by and
gxecuted undsr tte Atomic Bparzy Act of 184¢;

kA, Tdmnuwu“u, wae partles hereto dc mutuaily agree tiat cor-

s ~ AN bl - v S =z & [ = 2 - -
Sract Yo. A2~ 201 -LUEL L ool lIal iz tne fcllivins zarticalars, bun

in no others:

1. Inzers the gezcotiocz nurboer 1.7 vefore tae first werd of

ARTICLE JI - TERM OF CONIRSCT, and add the following new Section 2 t6
ARTIOLE 11

®2. The second period of performarce for the project
cocverad by this (omtrect will comrence on January i,
18932, and will end on December 31, 1952."

2. Insert the subsection letter "a.” betwsen the words
"Corsideration® and "In™ in Section 1 of ARTICLE III, and add the follow-
ing naw oubsection b to Jection 1 of ARTICLE Ili:

CERTIFIED 2 TRU'Z COPY




"5. In consideration :{ tne performance of the worg
described in TITLE II of Appendix A', the Govern-
ment will pay to the Contractor the sum of Eight
Thousard Five Hundred Forty-Four Dollars ($8,544.00)
for the second period of performance. It is ex-
pressly agreed and understood that the sum of One
Thousand Five Huncred Dollars ($1,500.00) which
has been previously paid to the Contractor by the
Government but which remained unexpended at the
ond of the initial period of performance will be
applied to the costs of tne second period.”

3. Insert the term "TITLE I" under the heading of Appendix
"A" and add the following new TITLE II to Appendix "A":

"TITIE 11
. "Jamuary 1, 192 - Decexber 31, 19852

"1. PROGRAM

nA- PROUTECT

"The geceral program will continue to be a study
of the meteziiisn of tne human bone marrow as de-
scribed in TITLE 1. Met:ods for meessuring lactic
eoid producticz, aarcdic and anaerobic glucose
utilization will be standardized. Filter paper
chropatography methods for aminc acid analysis
will be set uc.

. JUDGEIT - 3econc reriscé: Jeauary i, 1982 - Lecember 31, ivi-

A, Thne Contractor will furnish as its contribution to
the project:

(1; oalaries of stafl members, includiag the Fro-
ject Leader, engaged in the work, except as
provided in b (1) below.

(2) Use of laboratory work space and equipment and
facilities cn hand.

(3) Clerical and administrative expenses and other
goneral and administrative type costs, in-
cluding overhead, except as provided in d
below.

LELOTHS
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HB.

"c.

The Goverzment will pay to the Contractor the
sum of sight Thousand five Bundred Forty-Four
Dollars ($8,544.00) which, together with the
amount of Opne Thousand Five Hundred Dollars
($1,50.00) remaining unexpended from the Govern-
ment's payments during the initial peried of per-
formance, will cover the Contractor's other ex-
penses, edtimated as follows, in the performance
of the Comtract during the second period:

(1) Salaries
Dr. Roy Shipko,
Professional Assistant $ 5,600.00
Technicians 4,000.00

(2) Capital Equipment

Laboratory benches, cabinets,

Narburg vessels and mano-

meters, blocd centrifuge

agquipmant, etc. 500.C0

(3) uxpendable Zquipment and supplies
Chemicals, reageats, glass-
ware, atc. 1,000.00

(4) Communication and Travel 200.00

% 9,300.00

(5} Overhead @ 3% 744.00
$10,044.00

Less Unexpended Funds 1,500.00
TUTAL $ 8,544.00

Items of property procured or manufactured by the
Cemsractor under this Contract, title to which #ill
vest in the Govermment (See ARTICLE VI): None.”



IN WITMESS WHSRECF, the -erties hereto have executed this
Supplemental Agreexsnt on the day and year first above written.

UNITED STATSS OF AMERICA

BY: UNITED STATES ATOMIC ENERGY COMMIS

BY: s/ C. Vanden Bulck

WITNESSES : TITLE: Assistant Manager, ORQ

s/ L. W, Moore

DUKs UNIVER3ITY, SCHOOL OF MEDICINE
Durhan, N. C,

\=daress ) BY: s/ A. Hollis Edens

PRSI President

s/ i. S. Zrower

Jurham, N. C.

{iddrsss)

SN s N mes ey e

.‘tJ“J.J‘_'-.. “*li . ".I_.'UQCT 'LJEI-"&DEAR:

1 rave reac Ine oregoing cuppizasntal igresmeat aad I agres vo be becund 3
the terms of this document.

s/ Wayne Rundles, M,D.

Project Leader

EREELN



Centraz® Yo, AT-/.n1'-1231
Duke Univarsity, Schsol of
Modilication No. 2

SUPPLEMENTAL ~AGREEMENT

THIS SUPPLEMENTAL AGREEMENT, entered into this ‘éz —— day of
January, 1953, effective as of January 1, 1953, by and between the
UNITED STATES OF AMERICA (hereinafter referred to as the "Government"),
represented herein by the UNITED STATES ATOMIC ENERGY COMMISSICN (here-
inafter referred to as the "Commission®), and DUKE UNIVERSITY, SCHOOL
OF MEDICINE (hereinafter referred to as the "Contractorm");

WITNESSETH THAT:

WHEREAS, the Government and the Contractor entered into Contract
No. AT-(AO—lS-lOSl, dated December 14, 1950, for a study by the Contractor
of the metabolism of the human bone marrow, which contract was subsequently
extended by Modification Yo. 1 thereto, dated February 6, 1952; and

WHEREAS, the parties desire to further extend the term of the con-
tract in order to continue the research work; and

W-ZEREAS, this Surplemental Agreement i: alsiirlzed oy and #xzouted
under the Atomic Energy Act of 19.6;

NOW, THEREFQORE, the carties hereto do mutuatily agree that Contract
No. AT-(40-1V-1021 is modified in the following respects, but ir n2 o<hers:

1. In ARTICLE TT - TERM CF CCNT-ACT .23 the foll:iwinz new secticn 3

=

"o v = Cas S - - ESNN -

2. Thve third oeried of zerformernizs Jor wne —roje:t | wzTed
“q = ~ - -~ S - ~ e ~ - M I % < -

oy This contract Wwill Iimrence on Janlary Ly 1293, ani owill

2. In ARTICLE ITI

y 2, bl icr 232 *the follciing

new sutsesilor o
"ee In econsideretion of +thae C-niracter's oarformancs
of Tne resezrch zciiviztles Zezcrized in Tiule 111 e
Appendix 'A', the Government shall »ay to the Contractor
the sum of Ten Thousand Dollars ($10,000,I0) fzr the
third periced of performance,”

3. In ARTICLE V - REPORTS, RECORDS AND INSECTION, add the following

new section 4:

1110748



IO T49

Le

Contract No. AT-(40-1)-1081
Modification No. 2

- 2 -

*,. Examination of Records

"a. The Contractor agrees that the Comptroller
General of the United States or any of his duly authoriz-
ed representatives shall, until the expiration of three
years after final payment under this contract, have ac-
cess to and the right to examine any directly pertinent
books, documents, papers and records of the Contractor
involving transactions related to this contract.

"5, The Contractor further agrees to include in
all his subcontracts hereunder a provision to the sffect
that the subcontractor agrees that the Comptroller General
of the United States or any of his duly authorized repre-
sentatives shall, until the expiration of three years after
final payment under this contract with the Government, have
access to and the right to examine any directly pertinent
books, documents, papers, and records of such subcontractor
involving transactions related to the subcontract, The
term ‘subceontract’ as used Terein does nct include (1)
curchase orders not exceeding $500, or (ii) contracte er
purchase orders for public utility services at rates estab-
1ished for uniform applicability to the general public.

"c. Nothing in this contract shall be desamed tc
preclude an audit > *he General Accounting Office of
any transaction under this contract."

In iprendix "A", add the following Title III.
"Title III
"January 1, 1953 - December 31; 1953
"l., PROJECT

"a. gcope and Plap of Approach

During this period studies will be continued
on the metabolism of mature and immature stages
of human leukocytes obtained from normal and
diseased tatients., Aspects of the biochemistry



Contract No. AT-(40al }=1081
Modification No. 2

-3-

of the white blood corpuscles will be studied
in relation to disease and the normal blood
picture. Chemical substances which are used

in elinical alleviation of abnormal bone marrow
function will be studied with respect to their
action upon leukocytes. Bone marrow tissue and
isoclated cells will be examined with respect to
their metabolic picture. Studies will be con-
tinued on the metabolism of specific chemical
compounds as energy sources.

"2. BUDGET - Third Period - January 1, 1953 - December 31, 1953

"a. The Contractor shall furnish as its contribution
to the project:

(1) sSalaries of staff members, including the
Project Leader, and other personnel en-
gaged in the work in excess of tha Gov-
ernment s D& Menl: under Do (i) .DELCW,

(2) Use of laboratory work space, and equipment,
materials and facilities needed for the pro-
Ject in excess of the Government g contribution
under b. below.

(3) A1l clerical, admnistrative and overhead
costs in excess of the Government s rayment
under b, below,

"b. The Government s paymerni as provided in subsection 1
c. of ARTICLE III wlll cover the Contractor's other exvenses,
estimated as follows, in the vperformance of the contract
during the third period:

(1) Salaries and Wages

Professional Assistant (Dr. T. Arends),

January - March, 1953 $ 825,00
Technical Assistant (Mrs. E. Sullenberger),

Full-time 3400,00
Technical Assistance, Part-time 2759.00
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5.

Contract No, AT-(40-1'-1781
Modification No, 2

-4 =
(2) ®Bxpendadble Equipment and Supplies $2000400
(3) Communications and Travel 275.00
(4) Overhead (8%) 741,00

TOTAL $20, 000,00

"c. JItems of property procured or manufactured by the
Contractor during this period of the contract, title
to which will vest in the Government (see ARTICLE VI):
None,"

In Appendix "B", GENERAL PROVISIONS, section 3, Disclosure 2f Informa-

tion, subsection a, delete the third sentence thereof, and substitute therefor
the following:

"Except as the Commission may suthori:iet. in accordance
with the Atomic Energy Act of 19.% g5 amendad +ks Con-
tractor shali not permit any lolileidual oo n3o: ac

to restricted data until the designated inrestig

agency shall have made an investigatlion and repo
the Commission on the character, associations and
loyalty of such individual and the Cormission zhall
have deterrined that -armitting s2:7 zersizn 1o have
access to resiricted data will not endsnger +whe com-
mon defense or securitr. As used in this varagran-
the term 'designzz=zz investigsati.z agen 7 n=ens the

1

United States Civil Service Compizzica or tne Tedaral
Bureau of Investigation or both. azs determired -ursuant
tc the provisioms of tne Avomic Insrgy Acu of 1340, as
amended by the ict of April £ 1552 Publi:c Law 293,
82nd Congress. 66 Stat. 43."

-
A



Contract No. AT-(40-1)-1081
Modification No, 2

-5 -

IN WITNESS WHEREOF, the parties hereto have executed this Supplemental
Agreement the day and year first above written.

UNITED STATES OF AMERICA

BY; U. S. ATOMIC ENERG¥COMMISSION
BY

Y]

TITLE: CIRILTIL o7 ALLl-nIm At MITNC

WITNESSES:
7

WWJ

A. 5. Brower
2urham, Yorth Zerolins

(Address)

62555)#L¢£4;1/,(ZifLizvﬁiﬁz
Patricia Silver
DUuroasm, Corth Caroltoa

(Address)

Acceptance By Project leader

I have read the foregoing Supplemental Agreement and agree to be bound by
its provisions.
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L. 0. WaeKay, Direotor Novenber 22, 1964
Pinanes Division

Reruan M. Roth, Direster
Researeh and Vediocine Divisiomn

CONTRACT WO. AT«(40-1)-1081 « DUXZ UNIVERS ITY SCHOOL OF ¥fDICINE

SYMBOL: (R1JBR

This is %o advise you that the work under Cemtraet Ne. AT~(40-1)-1081
with the Duke University School of dedieine has beem ecompleted and
final report has been submitted.

the
The omtrast should therefore be sloeed out.

ORIGINAL SIGNED BY
HERMAN M. ROTH_ -

Rerman ¥. Rath

F, ¢« soFherson

0/( 6y J. R, ¥eore

Poungaville:lr

D-Hage v
omcs»' _______ % e e O ’

SURNAME »

L{/; _ 1= Tty

ERNMENT nlnnn! ornl: 18—62761-3 ./

Form AEC-318 (Rev. 9-33) ' / 7
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va.c_ ¢+ a- erty, .e-ical “rancr, nvis.un va..ar, .., U
.27 and tedici-s Zisi_icr, a in wu
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Te e }.cn;, r.ief, ciolo.y Pranch, <as2arch
and ‘edicine Division, Oak idge

L WRLUTUEL T TLATTY T LPRAST W, AT-(40-1)-1041

. ~
SRR

#e wrote .r. sayne Rundles on October 2¢, 1953, and azain on Jaruayy 7,
15°4, revarding his sii.-:2-izn ef a final re.ort on the subject contract.

We now have a letter from Dr. -undles under date of Jamuary 21, 1954,
stating that be will submit his final re.ort in the fors of reprints
¢f zurlications resulting froa wurk under the sontract, iransaitting
v. s du~1aentd pre entl; availatle in accordance 4iil nppendix . of the
criiract, and wmailing ouw. To O ihe sSade lisving wuen v.e [iral rapers
r= : ..sned ang t.c reprints becuws available,

~
a

SURk ‘kt_




Buhe Aniversity

DuURMAM
NORTM CAROLINA

-
| I
)
w
IS

Schoot of ez ine
Department of Wedicine
Rep:iu to Unders-aned

™

Dr. C. S. Shoup Re: OR:JER
Crief, biology 3ranch

Researc: and Medlicine Zivision

U.S. Atonic Energy Commission

Oak Ridge, Tennessee

Dear Dr. Shoup:

Thanks very much for your letter of January 7, 1954,
regarding the final revort on our Research Contract No. AT-(40-1)-1081.
After your letter of October 22, 1953, had arrived, I had planned to
make our final report in the form of reprin®™ of publications as
listed in our Progress Report dated October 1, 1953. We are Just
now receiving some of these reprints. One paper will appear in
April, and one 1s still in the process of being written. I take it
that you would like to have the report as final as possible and as
soon as -ossitle. We shall zather tozether all the re»nrints
oresently available andé relay them to you within the next few dgys,
and distribute others in accordance with An~endix C of our contract.
wnen the last waners are »nudblished, we will tTzen relay on resriats
to comolete the »roject recort.

I nhope this arrangement will be satisfactory with all

concerned.
Very sincepely yours,
. v .
Wayne @Z:Z;es, M. D,
WR:mc

cc: Cntef, Mediczl Zranch
Divieion of Biology and Medicine
U. 8. Atomic Energy Commission
Wasnincston, 25, D. C.
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In Renly
Qefer Tot C 17

Oak "il:s, Termessee
January T, 1954

™+ Re ¥o Rundles
Duke Universisy

2 chool of Medioine
™wrham, North Carolina

Subjeets CORTRATT NC. AT=(40-1)=1081

Tear Tr., "undles:

Referenne 1s maje te owr letter of Octoder 22, 1953, regarding the
submisrinn of the firal renort unier the subjeat oontrast.

¥e would anoreciate vour advising us on the status of the revort
o7 the sxoe s iatr of =07 latia., T-e -ezgrt shwld ‘e

distribhutsd in aseordanze with A-pendix C of the sudject comtract,

Your cooparation in this ma<teor will be a>oreciated,

7ary truly yours,

~
Te "o Shewo

Chief, 3ioclo.v 3ranch
eg233r3h and ¥e¥ sire ‘vision

Zounsavilleimah
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In Repiiﬁ

wvefer Tor - T ‘ax -idge, Tenns3see

Letccer 2., 1953

Xx. R. %. Rundles

Jike Universivy

5cho.l of sedicine
Nurtam, North Carolina

Subject: CONTRACT N . AT=(LO-1)-1081.
Dear or. Rindles:

Tis will acknowledge the copy of your letter to Dr. J. 7. iiagrsriy,
in which you indicated that you do not antieipate continuing work on
tne contract sabjeet.

~e regret that you find it necessary to drop this interesting wcrk.

It is to be hoped that your grour can contimue it sometize in the
‘le‘e.

T2 linal rel T pre.arest ono ¢ . T v oacre Loy, if 701 3¢ se..re,
be in the xorl of pabliications or lanuscripts describing the resalts
cfogeur progeCte  Lirecilone 19 cistricition #ill ve found in ifiendix
I

C of your contract. e srall look forward to rece.ving these as thay
spcear in print.

iery trily yours,

e -s Jhcup
Chief, Biology Braneh
Research and Yedicine Division

Geckleriec

SURNAME » ... A

TED . [0 a@.‘. .-_.!3“\... R oAV 40 3 il A B

- Ti
™...a ARC-318

(110751




Qotober 1, 1983

Be. James F. Haggerty

Nedieal Braneh

Division of Blology and Medioine
U. 5. AtSomie Emergy Comaission
Yashiagtea, D. €.

Dear Dy, Haggerty:

Enclosed is a eepy of our Pregress Report o2 our researeh
ancot Notadolisn of Human Bons Marrow,® sedsidized by the

¢ Ene Commission. V¥Ye are enelosing,alse, 6 reprints of
publication f1.

This work has deen extremely intriguing %o s, and I an
sure that many laboratories should eontinue work along these lines,
in spite of any difficulties that have %0 be overcome. As far as

I can see now, however, we shall have to suspend work in this rlolg
__at the and of this ysar, Dr. Gordon K. ) ¥

a
Fellow in our Department for the past 2% years, has been appointed
to a position in Pharmacology at $he University of Yest V inia,

and will noe longer be with us, He will prodbably continuwe with
similar work there.

If an adequately trained individual would like $o ococme
here and esontinue the work, we should be most interested in
encouraging him to 4o so.

Very sin Yy yours,
lqn:ﬁln s N Do

WRime

cct Dy, C, 8. Bhoup

, ‘{Mluuu

of !

N ﬁsxéssklﬁ}})zﬁ’l gé>|
1110758 o o Y
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PROGRESS REPORT

Research Project ;Bonlo he Atomio Enorgy Commission

R. ¥W. Rundles, ¢ Univer !ﬁfﬁﬁfi of Mediocine
Durham, N, C., Ootober 1, 1963

During the past year the dulk of our work ia whieh Dr.

Gordon MoXinney has beea most astive has soncerned metabolic studies

of mature, oireulating leukooytes, and immature o0ells from patients
wvith leukemia. The general methods have been outlined ia previous

Progress Reports and in a publication (1). The findings cutlined
have been extended o inslude immature oells obtained froa the
oiroulating blood of patients with leukemia. In contrast to most
other noﬁmal tissues, normal human leukocytes possess a high rate of
aerobic lactate prodmnotion. Exposure of these cells to nitrogen
does not appreciably increase this rate; 1.4., Rormal leukocyses do
not exhibit a Pasteur effect. The outetanding metabolic difference
between mature and immature (leukemie) human granulocytes is the
abllity of the former to make lactic acid in the presence of oxygen.
This metabolie difference may be a refleotion of the aging process
or it may provide a clue to the fundanmental distinoetion between
normal and leukemio lsukocytes. Studies on the metabolic pathway

of aerobie glysolysis have esontinued, in an atteapt to accoun$ for
the absence of the Pasteur effect in normal leukooytes and to sompare
these cells with those odbtained from normal Bene sxtrew and from
patients with leukeaia.

RRRERE

[



Aerobie 3lyeolvsis of Normal lLeukoorytes!
Many of the experiments of the past year have attempted

to provide an answer for the question--"does the lactic acid formed
aerobiocally by normal human leukooytes arise by vay of the
Meyerhof-Embden ssheme of glyoolysist® Certain data as eutlined
belovw provide evidence for an alternate pathway of lastate prodmotion.

(a) NaP, a spesifie inhidbitor of enolase in the
phosphorylating system of glyoolysis, inhibited leukocytes glysolysis
only in high soncentrations {above final soncentratioa of 0.01XM),

Low concentrations stimulated lactate formation,

(S) J-Glyceraldehyde normally ocondenses with
dihydroxyacetone phosphate to form sorbose=l-phosphate vhich in
turn inhibits hexokinase., {l-Glyceraldshyde 414 1nhib®it leukoeyte
glyeolysis, dut inghad caused it to rise.

(¢) Pyruvate, the iumediate source of lastate in the
Meyerhof-Embden scheme, only slightly elevated laetate production vy
broken cells. V¥Yhereas, in the same preparation, fruoctose-l,8-diphosphate
gave rise to more lactate than did glueose.

(4) Oxamic acid, a spesifis inhibitor of laetie
dehydrogenase, (Federation Proceedings 121213, 1963) depressed
lactate formation only slightly.

(¢) Coenszyme I Qphosphopyridine nucleotide)

incudbated with leukocytes, markedly depressed Stheir lactate
production.
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(£) while determining the effect of a nitrogen mustard
on leukocyte respiration and glyeolysis, it was noted that added
glutathione not only protected against inhibition by
methyl-pig- (heta-ohloroethyl)-amine, but also inereased oxygea
utilizaetion and deocreased lactate appearance in sontrol vessels.

On the dasis of these observations a sourcs of lactate
outside ths Meyerhof-Embden seheme was sought. MNethyl glyoxal wvas
oonsidered as a possible precursor of the lactate produced by
leukooySes, and subsequent experiments showed that human leukocsytes
contain a very active glyoxalase systea. Cell per cell, leukooytes
sontain over 70O times more glyoxalase activisy than erythrooytes (4).
The enszyme aotivity did not inorease vhen leukooytes were incubated,
anaerobisally. No final statement can be made at this time as to
the significance of glyoxalase in leukocytes. If a significant
amount of lactate is derived from 1%, it might explain the adsence
of the Pasteur reaction in mature leukocytes since glyoxalass
activity wes independent of oxygen tension. The lack of inhibition
of glyoxalsse activity by oxamic acid supoorts the possidle importance
of this enzyme in lactate production by white bloocd sells.

At this time no pathway 1s known for the syathesis of
aethyl glyoxal By any tissus. MNanometrie data have revealed that
the total a0ld production (measured as carbon dioxide) of normal
leukocytes from equimolar amounts of glucose and methyl glyoxal,
present gether, was essentially equal to the sum ef either alone.
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This cdbservation indicates either that two independent pathways
existed for the formation of lactate or thet glucose is converted
to methyl glyoxal. When glyoxalase activity was depressed by the
addition of an excess of glutathione (eocenzyme of glyoxalase)
allowing methyl glyoxal to accumulate the results pointed to a net
coaversion of glucose to methyl glyoxal. In these experiments
nethyl glyexzal was measured colorimetrically, both by the reduotion
of arsenophosphotungstie 20id by methyl glyoxal in the presence of
KCK and XagCO3 and by formation of the 2,4-dinitropheaylhydrasone.
More definitive experiments are in progress to ascertain wvhether
or not methyl glyoxal s on the direct pathway of eardohydrate
breakdown %0 lactate in human leukocytes, and whether this systea
might aoccount for the high rate of aerobic glycolysis and the

absence of the Pasteur reaction in these cells.

soroble Glygolvsls of Leukenls Leukocytes:

Of interest in reference to the presence of glyoxalase
in leukocytes is the observation that a normal leukooyte contains
approxizately S times more glutathione than does an erythrocyte.
Laik emie¢ leukocytes eontain an even greater amount with erythrooyte
values remalning constant (8).

In coatrast to mormaal leukoeySes, leukeamis eslls are
relatively unable toc make lastate aerobically, dut they 4o exhibdit
a Pasteur reaction, Additional studies have shown that these
immature cells contain glyoxalase, since added methyl glyoxal
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inoreased COo production. Therefore, ths lower capaocity of lesukesio
leukoocytes to make lactate may be due to some metabolioc aberration
vhere they cannot make the precursor, methyl glyoxal. Experiments
are planned $o study the capasity of leukemic cells to synthesise
sethyl glyoxal.

gifi§§=‘iFigé§:§:ii=§i.I:ll!ﬂll 2a Aerchig 2iyoolysls

Related studies on earbohydrate metabdbolism in normal
leukocytes have indisated that they possess $wo meshanisms whieh
provide for the entry of gluneose and fruotese into the cell, and
that they appear to utilize glucose prefereatially (2). However,
leukocytes from patients with diadbetes mellitus produced esseantially
equal amounts of lactate from either glugose or from fructose. The
addition of insulin to the reaction mixture enadbled dlabetic

leukoaytes to make approximately a normal amount of laoctate from
glucose (5,6).

Baman Bone Marrow Studlen:

The interesting leads descrided above have directed the
work away from boiie marrov ¢ells in receat months,

The use of high density media (g.g., plasma with increased
protein and/or lactose eoncentration) for the separation of bone
marrow leukooytes from ascompanying erythrocytes has been explored.
Howvever, a high degree of morphologie damage has deen aonstantly
produced by these methods, and they have deen abandoned. Control
experiments have shown that exposure of mature leukooytes to
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dhylenedianine tetraacetate (EDTA) in a soncentration of 1«2 mg.
per ml. 4id not alter their respiration or lastio aocid production.
Therefore, this agent can bs used as an anticoagulant for metabolio
studies. Preliminary experimeats have shown that it is practical
to suspend aspirated marrov particles in plasma eoaSaining EDTA

and 5f dextran of intrineic viseosity 0.46. Erythrooytes settle
rapidly with gentle ceatrifugatiea and efegquats consentrations ef
leukooytes suitadle for study have deen obtained. Preliminary
observations have showva that their respiration is eonstans over

a period of 4 hours.

FDOIARYt Normal human leukocytes have a uniquely high
rate of aerobic glycolysis. Mature oells differ from immature
leukemio Bukocytes in Shat She former eells produce lactic acid
in the presence of oxygen. A pathway of aerobic glycolysis outside
the Meyerhof-Embden scheme has been sought, and evidenoce indiocates
that methyl glyoxal may be a preeursor of lastate produced by
leukocytes.

Leukocytes can utilize fructose but amay preferentially

consume glucose.

| A method odtaining leukoeytes from human dbone marrow
for metadolic etudies has beenr develeped.
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Rubligations!

1. MoXinney, &.R., Martin, S.P,, Rundles, R.¥W., and Green, R.:
Respiratory and glyocolytio activities of bhuman leukooytes
10 xiirg. J. Applied Physiol. §:335, 1983,

2. MNoKinney, @G.R., Martin, 8.P., and Green, R.1 Effects of
glucose and fruotose on aerobie glycolysis of human
leukocytes in yitrg. Am. J. Ned. 141785, 1983. (Avstract)

3. Martin, 8.P,, Chaudhari, 8.N., Green, R., and McKinney, G.R.:
Erreat of baeterial prodiots and hormcnes on humaa
leukooytes. O0lin. Res. Proo. 1147, 1983. (Adstrest)

4. McKinney, G.R.1 Glyoxalase activity of haman leukocytes.
Aroh, Blochea., In press.

8. MHartin, 8.P., NeKinney, G.R., and 3reen, R.: [Effect of gluocose,
fruotose, and insulia on the leukosytes of diadetics.
J. Clia, Invest. 321688, 1983. (Adastraet)

6. Martin, 38.P,, McKinney, G.R., Green, R,, and Beoker, C.: The
finfluenoce of gluocose, fractose, and ingulin on the
metabolism of leukooytes of healthy and Cdlabetic
subjects. J. Clin. Invest. In press. (Xov., 1963)

7. l‘rtm. S‘PO, ch&um1, B.N.. G!‘OOQ, Ro. md mm.’. G.R.‘
The effeot of adrenal steroids on aerobic lactic acid
formation in human leukooytes. J. Clin. Ianvess.

In asnusoript.

8. Green, R., Martin, 8.P., and !icKinney, G.R.: The glutathione
content of human leukoeytee in health and leukemia.

In aanuscript.

Personnel: Gordoan R, MeKinney, Ph.D., has worked full
time on this projeot since July 1, 1881, umder sponsorship of an
American Canser Society Fellowship. Dr. Tulie Arends helped with
blood prooessing and marrow studies until leaving to retura to
Caracas, Venzuela, on April 1, 1983. Dr. Robert Willett assisted
part time on investigating marrow separation teshniques January-

May, 1983. He is supported by a Damon Runyon Fellowship.
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Technical help in hematology was provided by Ars,
Zlaine Sullenberger froms January-July, 1963, and by Miss
Lee ¥illard from June, 1963, to date. Xiss Aliocia Van Billiard
has verked ass a chemisal Sechnieian, part time Fedruary-June, 198§,
and full time since thea. Catherine Carter has helped vith

unskilled work, ¢leaniag glassware, o%4., part time since Juas, 1983.

Expendituras) (Janwary 1 - SepSember 30, 1983)

Salariest Dr. Tulie Arends $ 028.00
drs. Elaine Sullemderger (Jan.~June) 1,800,00
Niss Lee Willad €18.00
Niss Alleda Van Billiard 878,00
Nins Gatherine Carter 280,00

So¢ial Security:

Capitol Equipaent 48,00

Expendadle Bupplies 8l17.81

Communicaticas and Travel 103.28

University Overhead ﬁ . H
’ .

Yo estimate that there will be a small bdalance remaining
in Shis grant at the end of this year.

Plans for She Bemaindar of 3ha Year: BSose aspeots of the
work as ocutlined adove ean %o earried threugh te sompletica amd

prepared for Additional observations on the metabolisa
of aspirated marrovw tissue will de made.

Tt Somnelily

ayne s, X. D.

catien.
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P1107b9



DATE: 10-13-53
INDEX: contr puke 101

TO- .°¥
FrRom: McCauley/Tuke

SUMMARY: Voucher Submission C-E;BS

FILED: Contr Duke 289

INDEXER:

"EMARKS:

U. S. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

S - s et
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Johm C. Bugher, Directer, Divisiem of October 12, 1953

Blology and Nedicine, Waghingtom

Kenneth Ku'oc.;nn, Director, Research and
Medicine Divisicm P

IRWEWAL OF CONTRACYS

Contrash Expirstiea
Ranber Inotitution Preject Leader Bate
1077 Universily of Arkansas De. J. M. Siagel 10-21-53

Se received the progress repert and preposal fer renswal ea September 28.
The following listed contrects will expire during the month of December:

Contract Expiration
Nuaber Institution Project Lsader Date
1081 Duke Maiversity Dr. R. ¥, Randles 12-31-53
1345 Emory University Dr. A. V. Doty 12-11-53
1569 Baory Tniversity Dr. H. D. Bruner  12-31-53

1542  University of South Carolima Dr, i E Eaisaly 12-31-53
1338 Sowthern Messareh Institute Dr. H. E. &xipper 12-31-53

We have received a letter from Dr. Rundles indicating that he will not
request renewal of hMis contract. Letters of notification that the
proposals are dus were forwmarded to the Project Leaders.

We would appreciate your advising uws as soom as possidle on the status

of these sontracts so that we may proceed with aay eeatract astiem that
my bYe required. ¥We are particularly interested im receiving informe~-
tion on the contract due to expire during the month of October.

leoﬁ

V. §. SOVERNWERT PRNITING GPVICE 10— aOTGL-B



OR FORM 368 (JuLy 2. 1948)

SUBJECT: Contract No, AT-(40-1)-1081 C=5785 Contracts

Duke 1081
FILE DATE: Cctober 1, 1953

T0: Haggerty
FROM: Bundles

SUMMARY':

BROUGHT FORWARD AND FILED WITH—

SUBJECT: Gon“rast Numbher T-(210.1)21781

. ILE DATE:  October 22, 1953

Y2241
contracts Duke 1031

T0: =Rundles

FROM: ShOup

U. S. ATOMIC ENERGY COMMISSION

CONTINUITY REFERENCE FORM

1110112



DATE: sect. 2;, 1203

- . - .
" 1DEX: conwacts Juke 1051 C=5724
TO ~ Dl.e I ARS8RArcsn anZ L.2LLiine
FROM: - C-21ler, Juke iniv,

SUMMARY: VYoucher Submission - Jeom*ract a.- 40-1,-1031, etc,

F“_ED. Contracts Duke 1031
INDEXER:

EMARKS:

U. S. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

~ . PO P s Py -
REERNE



‘o'ow"?s.mmm Jms.m
R. G. Iumphriss, Assistent Direstoar, Comtract Divisiom

DUKE WNIVERSITI, SCNOCL OF INREAN, WKRTE CAROCLINA
CONTRACSE N0, AT=(h0=1)-1081, IR. VATER RUMDIKS, PROJECT IRAIRR
SD0L: ADUKD

R. 6. lumphries

L1101y



Buke Wniversity

Ovamam
NORYWM CaAmQLINA

Schoo! of Medtcine Lecember 31 R 1952
Depariment of Wedicine
Reply to Wnderaigred

Dr. Sam 8houp

Atomic Energy Commission

Office of Research and Medicine
Post Office Box E

Ogk Ridge, Tennesaee

Dear Dr. Shoup:

It occurred to me after talking with you yesterday after-
noon about our research budget (Contract No. AT - (40-1) - 1081)
for the coming year that some phases of our work might be obscure
to you. Almost every one of our Laboratory personnel contribute
in one way or another toward this project, although only a few
are supported by 1it.

As mentioned, Dr. Tulio Arends has been working as a
professional assistant on this project, with his major assignzent
ceing the study of serum proteins. Media for our metabolic studles
must contain protein, 2% or over,probably, and a high density medium
must be developed for the differential geparation of marrow elements.
These protein solutions should be metabolically inert, with unstable
proteins rexoved, and as well defined chemically as possible. We
have used Conn'se zinc-glycine metncd to make SPPS, which secms 8o
far to te a sultable type of protein to use.

For these studies, Dr. Arends has become experienced in
Tisellus electrophoretic methods, and has recently set up the more
oractical paper electrophoresis technique for our laboratory. To
concentrate protein solutions, we have developed an ultra-filtration
procedure by dlalyzing in cellophane against buffered 20% PVP. All
of these procedures are necessary for us to control the protein con-
tent and concentration in our metabolic medigm.

We sghall be sorry to lose Dr. Arends when he must return
to Caracas this spring. We hope to carry on effectively, however,
with the methods he has developed, with technical and other help.

On July 1, 1953, we shall have a new staff member working
here, Dr. Wallace Jensen, now at Salt Lake City. Dr. Jensen has
been using radlo-active isotopes in his research work there. We
hope that his talents and experience can be used to assist us in
soxe aspects of the study as outlined.

The $2,000 allotted for expendable supplies this year 1is
greater than for last year, when we found that we were about $700
short. We find that we paild out nearly $900 for blood from donors,
300 cc. for $15, each, to provide fresh white blood cells to study.
A blood centrifuge may become availlable here soon which will enable

. RV A 15
IG5 /[,é"’ e- 96



Bube Antversity

OURMaAM
MORTM CAMOLINA

School of Wedicine
Tepartment of Wedicine
Meply to Wndersigned

Dr. 8am 8houp
Page 2
December 31, 1962

us to obtain leukocytes from blood bank donors less expensively.

We are in the midst of remodeling our laboratory at this
time, which poses another problem. The new quarters will be complete
in about three months or so, we hope, and all of this work be carried
out more effectively. Perhaps, 1t would be possible for you to

visit us about this time and become acquainted with our activities
at firsthand.

With many thanks for your interest, I am

Very sincerely yours,
ZZ?/J sl
Wayne/Rundles, M, D.
WR:mc
cc: Dr. James F. Hagcerty
Medical Branch
Division of Biology and Medicine

U. 5. Atomic Energy Commission
Washington 25, D. C.

1101106



John Moore, Direetor, Contract Division December 30, 1952
Kenneth Kassehau, Director, Researsh amd Medicine Divisioa

RRQUEST FOR PREPARATICH OF A RENEAAL CONWACT Fom ONZ TEAR WITX DUKX

UNIVERSITY, SCHOOL OF MIDICINE, DURRAN, N. C. CONTRACT WM. AT-(L4O-1)-
1081, DR. wAYNE RUNDLZS, PROJECT LEADER.

SYMBOL: ORB:CS3

m.m.ﬂh&mmmbmrmtvdmu-.mwatod
Desember 2, and is erclosed herewith. In the revised budget,

Dr. ?. Arends 13 %e be on the prejest ealy wattl) Kareh, sinse
8ocn after that time he wil, return to Venesuela. Froa March onward
She main body of whe mmoalwﬂunuomidbwuoul
P-rsonnel o be sup,lied who are trained in clinteal biochemistry.
I w11l be noted hat the items under sapital equipment ia the

original dwdged in the mount of $1000 are removed from the revised
hd‘.to

Dr. Rundles reports mo resalring unobligated balance. 4o would
Sppreciate the assistance of your offiee im preparatien of this
Fenewal contrast in the amount of $10,000 ineluding 3% overhead.

Dr. C. S. Shoup will serve as Technical Adv:isor for this Diviston.
A summary of the resesrch Program is enclosed.

ORIGINAL SICNED BY:
HERMAN M. ROTH

S,ﬁgz;: Kenneth Kassehm

l. Nemo fra Nash.
2. Pro. Mr. .
3o LAwr dvd 12/24/52 trm Iw. Rund]l es.
ho Pl‘m.

5. Resume.

Shoupiee

B. 5. GOVERNMINT PRINTING orrice 16—62761-3

1110111



Buke Aniverstiy

OURmAN
NO®TW CAROLINA

Schoo! of Mepicine Decexber 24, 1952
Department of Wedicine

Replg to Brdersigned

Dr. Sam Shoup

U. 8. Atomic Energy Comriseion
Ofrice of Research and Medicine
Post Ofrice Box E

Oak Ridge, Tennessee

Dear Dr. Shoup:

I appreciate very much your telephone call yesterday,
regarding the budget for our AEC reesearch project, "*Study of
the Metabolism of the Human Bone Marrow," for the calendar
year, 1963. I have gone over our research program again in
the light of the revisions suggested by your Comnittee. Some
items of durable nature may be required durlng the course of
the year, but we shall likely be able to obtain thexr from other
gsources. There will be some cranges in our technical personnel
during the course of the year. -

The funds allotteé for our work during the year, 1952,
have been expended completely.

Enclosed is a revision of the budget for the coming year,
which I belleve will allow us to operate with close to maximum

efficiency. We appreclate very much the suvport and interect of
your 8ommission 1ln our work here.

zggg/jiﬁggrely ours,

Yayne ' dles, M. D.

WR:mc
cc: Dr. James F. Haggerty
Enclosure

PM‘TQ;\G‘S QfC 22 °*

1110118 - 1e T



U. S. Atomic Energy Commission
Research Contract No. AT - (40-1) - 1081
Budget, January 1, 1€53 - December 30, 1953

Professional assistance (Dr. T. Arends, January-March, 1953) §$ 825.00
Technical assistance (Mre. E. Sullenberger) 3400.00
Part-time tachnical assistance 2759.00

Expendable apparatus and suppllies, chemicals, reagents,
glassware, photographic material, electrodes, filters,

blood from donors, blood packs, etc. 2000, 00
Communications and travel 275.00
2569.00

Unexpended, 1952 0,00
$59253. 00

University Overhead, 8% m4Q. 72
$9999. 72

(.
| S

ayneoRundlés, M. D,

WR:mc

ARLEEE!



Deceaber 24, 1252

Dr. Jamesg F. Haggerty

¥edical Branch

Division of Blology and Medioine
United tStates Atomic Energy Commission
¥ashington 28, D, C.

Dear Dr. hag erty:

We were very pleased to receive your letter of Deceadber 18,
informing us that your Commission will De able to ocontinue the
supnrort of our research project, “3tudy of the Metadolisa of the
Human Bone Marrow,® for another year. Ye antieivate that this
year will te s moct fivorable one for nroductive research.

“r. Sam Bhouo czlled yestarday regarding the bud:et
rovision for o nent year., wnclogel 18 a co'y of the bud-et,
whioh ve are forwardéd-=: %o him ‘today.

Very sincarrly yours,

vayne Rundles, M, D,
W ae

co; uvr., sSama Shoun
<nclosaure

1110180



TO
FROM
SBUBJECT:

SYMBOL :

UNITED STATEBS ATOMIC ENERGY COMMISSBION
DIVISION OF BIOLOGY AND MEDICINE
WASHINGTON, D. C.

DATE:DE. !
Ianneth Kasschau, Director, Office of Researeh and Medieins

Oak Ridge Operations Uffiee
James 7. Raggerty, Wedioal Branch

TRANSHNITTAL OF RESEABCH PROPOSAL FOR CONTRACT NEGOTIATION
st : JTR

This letter with enclosures, in triplicate, is sent in
accordence with the procedure described in a letter from

the General Manager to sll Managers of Operations dated
January 27, 1949,

1. Imstitution: Duke University - Schoel of Medieime

2. Iavestigatolr (s): Re Vayne Rumdles, M B.

3. Title: "Study of the Metadolism of the Numan Pone Wmrrow®

4. () New Coatract or KD Renewal of Coatract No. AR(40=]1)1081
5. Duration - From: January 1, 1963 To: December 31, 1963
€. AEC Technical Supervision: QMedical Jraneh

1.

Recommended Support: $10,000.00, ineluding overbead at 8%
Authorized by Procureaeat Directive No. BEsalOg

Issued s 1000000 @000
Activity No._@300

8. Other Comaents:

It is recommsnded that the dudget be revised at a level of
$10,000,00, with delstion of funds for purchase ¢f manomsters
and analytiocal balance,

Since this eonstitutes the third year of support, there is no
assurance of support bdeyond this eontrects yeer.,



8. c{-ontl (Continued)

9. Security Requireaents:

In accordence with the provisions of GM-93 {Revised March,
1950), and the requirements of the Declassification Guide,
the Division of Biology and Medicine has determined that
the following security precautions should be taken in con-
nection with the proposed research contract.

10. Reports: ( )X Reports are to be required as provided for by
Memorandum Instruction of November 9, 1949,
on subject “Direct Research Contract Reports”.

( ) Specisl Reports Instructions are as follows:

Enclosures: ( )x “A" - Proposal, dated _Uhdstad
\ ) "B . Notification letter, dated
( } “C' - Other correspondence, letters
( “D"” - Procurement Directive _Rifi3al0g
Distributien:

Addressee: Originsl (w encl.) Divisioa File: Yellow Copy (w encl.)
lat Copy (* * ) _ Pink Copy (w/o emel.)
2ad Copy (" " ) Green Copy ( * * )

Progras Asslysis Brasch Pile:  White Copy (w * )

Branch: White Copy (w/o encl.)

| 110182
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Bit:JFR

DEC R

I mm pleased %0 inform you that our Messareh Contrests
Committee has approwed cantimuation of supports of your
*Stuly of Ve Wtchelisn of the Duma has Marrow” fer
sn additional year. The sortractual details will be
handlsd in the usual manrer by eur Oak Ridgs Operatioms
Office, and you should hear from & remwesemtative of
that office within a short time.

The Committos was plessed to mote the progress mads

during the past year, and w» trust that the ensuing
yoar will be equally satisfastory.

S8ineerely yours,

James F. Haggerty
ihdieal Brameh

Divisiem of Blology and Medisine

\[caoo - ats: K. Knsschau

Medical

HAGGERTY :rmk



FORM OR 169 (May 9, 19u7)
' U U Y N ocatlion)
ELEGATED TO (Name, titls, unlt, location) 2. (Name, tltle, unlt,
Chief, 2inlogy Division Director
Car Sidrz (r:oratisng Cffice Cffice of Researcn 2nd lz“icirne
Qar Zicce Ozeratisns Cffice
N 5. NT OF AUTRORITY b
. W GNED T0 s
’ TATEMENT OF AUTHORITY 12L7 1S REDELEGATION NUMBER Sl
- "FIVE D 0 : OF STATEMENT OF u73
L)
STATEMENT OF AUTHORITY aren 16, 1992 AUTHORITY WO. .

U. S. ATOMIC ENERGY COMMISSION
STATEMENT OF AUTHORITY

-
[9%

l. Pursu:nt to the authority vested in me you are hereby designated
as a representative of the Commission and of the Cortracting Cfflcer, in
connection wita the performance of Contrzct No, AT
University, Schocl of Medicine, witn authority to taxe such action and
make sucd decisions in cornection therewith zs are required of the Atomic

Energy Cormission with the exception that you are nct authorized to (a)

execute modificat

cns of the corntract,

rutes, claims anc apreais arising under Ta- contrect,

{b) make decisio s relzzive ~o zis-
or (c) ar--~ove any

purchase or succontract requ

iring Commission approval,

2. Tou shall estaclish suci co-trols as may be necessary te maintain
that porticn of the ~ro ram reprzser-ad bv the ccotrzct within *”"f;t‘ry
i:mitaticns, TYou shall also devalep =14 maintai“ lizicn and o~ rdination

with cthers concerned *c assure contimit—- of evictins ourdretary and ad-
minisirative policies ant agresment on new oLl =t

3¢ This Statement of iutnerity may nct e r:izlegzted to others;
it will rermain in effect until revek=d,

/' 4¢g’ ~'f444—
Kénneth Kassc: zu, DJirecter
Office of Research and Medicine

PAGE NO. L races

|

|11

ARC, Oak Ridge, Tema., § 25-50—5.000-A27946

0igth
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SUBJECT:

SIMBOL :

1107185

UNITED S8TATES ATOMIC ENERGY COMMISBION
DIVISION OF BIOLOGY AND MEDICINE
WASHINGTON, D. C.

Z
[98)
-z

9
(o)
)
wl
—

DATEK:

. ‘Dr. Nathan Roedruff, Director, Office of Research and “edieine

Cak Ridge
L. ¥, Tuttle, Assistant Chief, lMadical Brench

TRANSHITTAL OF RESEARCH PROPOSAL FOR CONTRACT NEGOTIATION
U LY

This letter with enclosures, in triplicate, is sent in
accordance with the procedure described in a letter from
the General Manager to all Managers of Operations dated
January 27, 1949.

1. Institution: Duke cu‘r.tv Sahool of Medieine
3. Iavestigater (s): R, Wayme Bumdles, K W
3. Title: "Mabolisn of Rmax Jene arrew”

( ) New Comtract or &) Remewsl of Costract No.__“_s“)"_,1)"1"‘1

Duration - From: January 1, 1962 To: Desoexber 31, 1962
AEC Technical Supervisiosm: lsdieal Branch

o o =

1. Recosmended Support: $10,100.00, ineluding overhsed st 8K

Authorised by Procureaeat Directive No. B32-96
S5 93t

Issued $ &lw;ﬁl inelwding
overhsad at &

Activity No.

8. Other Comments:

Dus to limited funds available, it is sugrested that %he
item for equipment e reduced %e $500.0C, and the i{tem for
Commnieations and Travel be reduced to $200.00.

L«J_.....‘\y«o

Lot -108/
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8. Comments (Continued)

9. Security Beguirements:

In accordance with the provisions of GM-93 (Revised March,
1950), and the requirements of the Declassification Guids,
the Division of Biology and Medicine has determined that

the following security precautions should be taken in conm-
nection with the proposed research contract.

Sines there is essentially sere shanss thet restristed

dats will ¥ required or develeped, e persomel mewrily
roquiremsnts should be impesed.

10. Reports: X ) Reports are to be required as provided for by
Memorandum Instruction of November 9, 1949,
on subject “Direct Research Contract Reports’.

( ) Special Reports Instructions are as follows:

BEnclosures: &

—

“A" - Proposal, dated
“B"” . Notificatisn letter, dated

)
}

# ) “C' - Other cox‘x‘espo:‘xdence.E”’z ’e letters
) “Dll -

October 1, 1361

Procurement Directive

Distrtbution:

Addresses: Original (w encl.)
lat Copy (" * )
2nd Copy (" * )

Progras Analysis

Branch: White Copy (w/o encl.)

1110718b

Divisioa File: Yellow Copy
Pink Copy

Green Copy
Sraach Pile: White Copy

(w encl.)
(w/o encl.)
«°* *)

(w °* )



Oetober 1, 1961
Proposal for txtenston of Researoh Project Supported by

the Atoalc cnergy Commission,

1. iitle. ~“etaboliaa of Human Bone Marrov,
2. lIpnstitution. Duke University B8chool of Medicine.
3. Invepstigators. R. Yayne Mundles, Ph.D., X.D.,
Goerdon R. MeXinney, Ph.D., and others.

4. 2990¢ and Present Statys. Summarized in Progress Report dated
Cctober 1, 1681,

8. Quiling of work %o De uadertaken. As before.
6. Material, Equipment, and Fapilitieg. A Dbefore.
7. Selentific fersonnsl. Bee “rocress Report.

8. 2uige%, -rooosed for January l-Degexber 30, 1982, a-pendcd,
¢. Other reshonsibilities of investigators, etc. (ae oreviously riven),

Proposed -ud,set to be sup:-lied by the Atomic :nergy commission, Jan.le-
Des. 30, 1962.
C-lzpiess Aay Shipke, M.l., profersicnsl assiertant ~ J,6800
Techniclans 4,000
Capital ecuipment:
Latoratory btenches, Cabinets, Yardburg vessels und

manometers, blood ocentrifuge equipment, eto. 1,000
E e |4 (1}
Cheaisals, reagents, glassvare, ete. 1,000
Communicztion ant % t - 400
15,3008
Iagtitutional Overhead 800
Tota

°rincipal Investigator

Administrative Approval

g TP
Duke University Duke University

11107181




Progress Repory,
Research Project Spoansored by the Atomie Lnergy Coamission,

¥etabolism of Human Bong Marrow, R. W. Rundles, NM.D.,
Duke University 8chool of Medicine, Octoder 1, 1961.

The loss of professional assistants froa our Laboratory
early in 1551. cocasioned by the needs of the Araed Poroes, delayed
the beginning of our study oa_ﬁho setadolisn of the human beae
marrow. Nevertheless, consideredle progress has deen mads during
the last fev months ia this intriasisally diffieult Linvestigasion.

Kearly all past studies of tissue metabelism have uSilized
organs and tissues other than bone marrov. A gtandard of zefarence

for the metabolic processes of done marrow was considered necessary.
It appeared that a satisfactory ocomparisen could best bs mads with
noraal human leucecytes. The technical problea eof odbtaining adequate
quantities of normal, living leucoeytes has besn overcome. Froa
previous work it was apparent that contact with wettable surfaces,
anticospgulants, stroag centrifugal force, ete., would have %0 be
evcidel, All surfaces coming in contact with the cells should de
coated with silicone, or be made of plastic. Coagulation should be
prevented by lon exchange resin decalcification. 4 satisfactory blood
donor kit ineorporating thoao\olnonticlo has pecently become avallable
(Fenwal Laboratory) and has proved eainsatly suitable feor our purposes.
To separate red fros white cells, the most satisfactery method has
proved to be the addition of one part ia twenty of 5% Swedish Dextran
of specific viscosity 0.46, suspending the plastic eoatainer in a
closed water filled vessel at 4°C, and allowin:z the erythrooytes to
sedinent. After the red cells have sedimented in a matter of 45-80
minutes the supernatent plasms, whish contains a large percentage of

V1107188
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the leucocytes, can be forced into a colleoting jar by inereasing
the water oressure surrounding the plastic bag. By ocentrifugation
at 50=-80 G., or less, one can obtain concentrated suspension of
leucocytes, 20,000,000-30,000,000 per eo., relatively free of red
blood cells. Experimeants were performed regarding the effect on
respiration of different media in whiech white eells were suspended.
It was found that leusooytes were injured if they wvers suspended ia
protein-free elestrolyte solutions, or ia solutions ccataiaing bnly
albumin. Most satisfactory rates of respiratien were edtained with
itrecytes suspended in plasaa diluted with a balanced sleetrolyte
solutiof. Arfter respiratory measuresents have deen ocompleted, the
leucooyte protein content is deternined by nitrogen analysis by the
micro~X}eldahl method. Satiefactory respiratory quotients have been
obtained vith leucocytes obtained and studlied by these procedures.

The handling of bone marrow after aspiration vas patterned
on the gtove principles. Several methods for separating dbone marrow
sarticles from blood, utilizing 4differences inm specific gravity,
were explored with 1little success. Concentrated albuain solutions and
gelatine were mechanically faulty, if mot fatally injurious, to
surviving cellg, While a final method Br separating sarrow particles
for metabolic studies has not deen adopted, it appears at this time
that plmcing the sarrev in a plasaa solution eontaiming Dextran,
followed by differential centrifugation will be satisfactory. The
use of other red cell agglutinating agents, a phytohemagglutinin,
a dextran with a molecular weight of about 440,000 and specifle
viscosity of 0.84, and a dextrin will be studied.

Jarburg equipment has been assembled, calibrated and

1s 48 active use. A mioro-Xjeldahl ajitrogen analysis zethad is in
11107849



-3=

. operation. Methods for measuring lactic acid production, aerobdioc

I and anaerobic glucose utilirzation are belng standardized. Fllter
paper cshromatography methods for amino acld analysis are belng set
wp. Our hematology techniclens have acquired skill in methods
utilized in bone marrow examinations, cell counting, staining, ete.
They have not had all of their time fully ococupled on this projest
to date, but have helped maintain access %0 elinical material, 7™~
have, in additien, assisted with g ressarch project begun earli

the effects of Triethylene melaaine in neoplastic digease. 4
publication dealing with our investigations in this field will Db

completed during the soming moanths, ia wvhioch partial support by ¢
Atomic .nergy Commisslion will be acknowledged.

Tersonnel.
Jordon ., ic¥inney, Ph.D. Dr. McXinney finished his—
Y - hoc corced fall tine

on thi: sroject since July 1, He 1e& supported this year tj an

Azerican vancer 3ociety Fellowsalp.

George Chase, M.D. Dr. Chase finished —
— He was able to asciet us« with the early

phases of this work from Jan.-June, 1981, before beginning his
intermship July 1, 1981,

Ray shipke, M.D. Dr. snipke fintaned nis SNIENGD

YD cicce July, 1951, he has assisted us in obtalning

blood from donors, in prevarinzz leucocyte suspensions, processing
marrovw specimens , and setting up chemical methods. He is novw

familiarizing himself with paper chromatozraphic methods which we

L 1107140
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hope to be able to use for studyinz the utilization and incorporation
into c6ellular -rotein of amino acias,

Mre, Zlla nardy Shi-ke, a -raduate zedical technologlst, has
worked full tiae but is now working part time.

Miss Betty Simpson, e graduate medical technologist, was traneferred
to this projest July X, 1981, working full time.

Expenditures, (January 1, 1981 to BSepteaber 15, 1951).

Capital equipment $1,249.88
Salaries

Dr. Gordon MoXinney § 0.00 $ 0.00

Dr. Qeorge Chase 200,00/20. 1,080,000

Dr. Ray Shipke 300.00/mo. 760,00

“"y2s Zetty 3impson 185.00/mo0. 462.80

vrs. 1lla h. Shipke 185.00/mo. 8 mos.

130/mo. currently 1,545.00
i3,837.50 23,837.850

“xnend able Supplies . 462.09
 Trevel 166.98
i5,7056.45

University Overhead 45€C, 44

Total =xpenditure :6,161.89

~Salaries at the above rate will continue throughout this year. It
1s estimated that $800=§1,000 will remain unexpended at the end of the

Jear.

Sumrzary. Satisfactory progress has been made on this project so far and

continued workx should result in significant scientific advances.

11101491



J. Hallase Ould, &r., Assistant Gemeral Cowmeel January 1:, 19%2

Torumded 12 & awr yepearesh wnder
e.u-s-.n«ﬂgyuﬂﬂﬂf--uu.u.-u.n.bun.
Rndles o8 Prejest Loeder, a8 oowred ly Precuzencnd Rireetiw
Saskingten has Suggested and %he Gentrester hee comswred 42 o
sedustion ia the prepesed capital equipnent f0em %o $500 end the
cmmmications ond traval item o $200, Tith these adjustasats
e Wiget oot S0 ia e Somtvastar's 43 ia e answmt
of $9500 dofure adding overhostd at 08, o , aliing & tedal of
$10,0kky for the scoend year. The Centrestar:s lestter dated

:
L
5
f
i
:
:
¥
8
k
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John R, Moare, Chief, Contracts Divisian December 13, 1951

Kenneth Kasschau, Acting Director, Office of
Research and Medicine

ERNEVAL OF CONTRACT WO, AT=(LO-1)=108] - JUKB UNIVERSITY
SCHOOL OF XEDICINE

A

-

Ve are enclesing a memerandem froam the Pivisien of Biolegy amd
Medicine, Washingtem, dasted Nevesber 26, 1951, authorisisg the
renewal of he subject oantreet fer a paried of e ysar, begimuing
‘m»m.o

Dr. C. 3, Shoup vill act as Sechaiesl adviser fer this office. Ye
woul appreciste your assistance in negetisting Wiis eemtrect.

Xemneth Kasschay

¥nelosure
1. Procurement Directive dtd ll-26=51
2, Vemo fa 1T to M- dtd 11-26-5)

3. w
g-'_{:;l;wf”m Bundles o -S/;ou.p d4d /2-2P-51

OFFICE P‘

SURNAME |- =

oaiEP/‘z'/"?’

............... J;Z"_—:?—ﬁ-.ﬁl.ﬁi\..w

11107143
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TO
FROXM
S8UBJECT:

SYMBOL :

P1101a9Y

UNITED STATES ATOMIC ENERGY COMMIBSION
DIVISION OF BIOLOGY AND MEDICINE
WASHINGTON, D. C.

e

NG D
DATE: “
Dr. Nathan Noodruff, Director, Office of Researeh and edieine
Oak Ridge

L. W, Tuttle, Assistant Chief, ledical Branch
TRANSNITTAL OF RESEARCH PROPOSAL FOR CONTRACT NEGOTIATION
DM s LY

This letter with enclosures, in triplicate, is sent in
accordance with the procedure described in a letter from

the Genersl Manager to all Managers of Operations dated
January 27, 1949. -

1. Institution: Duke University Sehoel of Medieine
3. Iavestigater (s): R. Wayme Rundles, X. D.
3. Title: etabolisn of Mmea Bone Marrow’

4. () New Contract or ¢k) Remewal ef Coatract No..f_’_(_‘o'_‘);wu

S. Duration - Froam: vJanuary 1, 1962 To: Desember §1, 1562

8. AEC Techmnical Supervision: Medieal Braneh

7. Recosmended Support: $10,100.00, inoluding overbead at 8%
Authorized by Procurement Directive No. DNo--96

d L3y 2 6 1951 s lo,lmow. h.lud;g
Issue overhead ot ¥

Activity No.

8. Other Comments:

Dus %0 limited funds available, it is suggested thas the
iten for equipment be reduced to $500.00, and the item for
Communications and Travel be reduced to $200.00.
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Duke University 2?2 November 28, 1950

In order (e assist you in preparing an appropriate vousher there is
enclosed am instructien sheet contsining numbered imstruetisns ssrrespending
with mmmbers on & specinem sepy of the veusher fwrm. Veucheve
sheuld be sutmitted %0 the Oak Ridge Opevetions «ffiee in tme erigiaal
(wu)umm-(pm)m-oa-umndm
seatrast. IV i3 assumed that yeu will give ywur Business ¢ffise W bamefit
aof thees instreetiens. .

Your sttentien is salled 4@ the rejerting requireamis setlined ia Npwilz

of ymy prejest. ,

Por your infermatien and geidenes in pershasing 1setepes \hrbugh
Cammissian, in sccerdance with the previsions ef irtidds VI, there is
enslosed & eepy of e latest redisisetepe cataleg, F 'Yy
of appliestion ferns, vhieh you will wse ia makiag | of Levtapes.

Your partisular attentieu is invited to Appendix "B®, Sestiom 12 -

‘submiseien of a 200 werd summary statement deseriding the purpese md sespe
¢k ihe

It s believed that the remaining portions of the contrast are self-explanstory,
however, if you have any questions oconcerning the applicatien or interpretation

ormormmmummx-mumummuu“nm
informatien pertaining therete.

Yery truly youre,

¥

C. Yanden Bulek
Assistanh %6 \Vhs Manager
Oak RMdge Operstiens

inelosures:
Youshars & Instw. Deots
Isotape Cataleg & Applis. forg w/instr. sheet

Nieholsom¢ Jm e
CCt L Cantracts C. Vanden Buleck  A. M, Corley L. W. Tattle (Washington)




TO
FROM

SUBJECT:

SIMROL:

111071906

N e

Bl A s gy

Oﬁice Memorandum - vnitep statss GOVERNMEN"

Jo Wallace Quld, Jr., Assistant General Counsel .rr. November 13, 19¢

: Re G+ Humphries, Contract Coordinator

REQUEST FOR PREPARATION OF LUMP SUM RESEARCH CONTRACT ¥ITH DUKB
UNIVERSITY

00:RGH

Forwarded is an spproved research project im the amount of 12,642
with Duke University School of NMedieine. : -

It is requested that you prepare an appropriate lump sum contract te
cover this work, The portiom ef Section 3, Appemiix "P* im the lwmp
s¥a resesarch contract form requiring clearance of  Jreject leadar
should be deleted since the work is to be sondne on an wnclassified
basise

Dr. R. H. Rucker, Office of'l”greh and Medicine,has been E;signated
technical advisor on this centract., Please contact him on any technical
questions,

v .

R. G. Humpifries

Enclosures: ’
Memo fm Roberson lle3«£0
Memo fm Tuttle 10=18-50 w/
Approved Project

CC: Dre R. He Rucker
¥r. 8, Sotvl
Mr. W, Stockburger (Finace)

Bumphries:1m

nosd - LI At a1 s kT RIORN b e B - ey



 Office Memomndzzm * UNITED STATESTOVERNYIE,

TO He G, Hwnphries, Contract Coordinatop DATE. November 3, 195¢
FRCM John H, Roberson, Direstop of Fesearch ang Medicine

SUBJECT RESEARCH CONTRACT wITH DUK= UNIVERSITY, SCHOOL oF MEDICINE
', LES

SYMBOL: RM:qMC

The technical Advisor for this L 3 A Rucker,
W
Enclosures: /
le Req. “or Research Conirzst
2. Memo fn IWNT to JuR 10-18-50
Corley:oc 45‘
- 5,‘
. 8M-

- R TSI S .~~m-¢*~?‘ [

11107197



UNITRED STATES ATONIC ENXNGY O0M{ISSIOF
DIVISION OF BIOLOGY AXD MEDICINE
VASHEINGION, D. 0.

t Dr. John Roberson, Dir. Research DAY¥EBL October 18, 1950
and Medicine, Oak Ridge Operations Office /vaw

-3 Le Wo Tuttle, Asst. Chief, Medical Branch

0

FRON

SUBJEOT: YRANSHITRAL OF DESRARCH PROPOSAL JOR OONTRAO? ENQOTIATION
ore © '

BMM s LNT

™is lotter vith endlosures, in triplicate, is sent ia
accordance with the pn::uro descrided in a&oth:. ﬁ-‘a
the General Msnager %o Managers of Operaticns
Jammary 27, 1949,

1.
'R

6.
To

HoT=
To Elearan e

t1101498

Institution’ Dpure University, School ef Medicine, Durham, ¥.C.
Investigator(s): R. W, RBundles

Pitles Myetabolism of Human Bone Marrow"

Daration - From: ot One year with provision for
renswal
Medical Branch

The scope of the scientific work has been examined in the

light of the requirements of the Declassification Guide and
GM=-93 (par. 4c Revised March 2, 1950). It is determired tnat
the work falls in a category where there is essentially sero
cnance that restricted data will be required or developed
during the investigations. It is recommended that tae contract
be set up on a completely unclassified basis.




8. Pateptst

() In our opinion, patentable processes might be developed through
the proposed worke.

(x) 1n our orinion. there 1s no reason to expect patentable processes
to be developed through the propoged work,

90 Rastricted ut&!

(x) Xot likely to be required or developed,
() May be required or developed, and the following personnel shouid
therefore be processed for sscurity clearence!

10. m3

Three (3) copies of the following reports should be seat to the
Yashington Office directly, vith additionsl copies as BeCONSATY
to be sent to the Operations 0ffioe or others concernsd.

( ) A scientifioally accurate sumary statesens of spproxinately
200 words cutlining the scops and purpose of the reseaprchi

to be sent immediately after the completion of contract

negotiations; a revised statement of the same sort 4ue after

nine months of activity on the project.

A complete scientific report after oue year of activity,

Progress Reports to be received in VWashington 8cocding o

the foll chedul e
’ szﬁ ) Septemdar 15 (xg

-
Ve V)
Nl

March 15
Jane 15 ( ) Decemder 15 (

( ) 3Brief reports to be submitted at axy time Investigator wiashea
%o oall attention %o siznificant resilte waich have accrusd.

1l. Tund Allotments:

() The Budget Office has been requestesd to allot funds in the
azount recommended for this ogontract.
() e Budget Office will be recuested to allot funds as goon
a8 you have advised us of ths contract amouns.
(X) Procurement Directive BM-51-44 in the a-ount of $12,042. has been issued
Bnclosures: to cover financinmg.
() "A® . Proposal dtd _August 16, 1950
( ) 3¢ . Rotification Itr dtd

( ) "C" - Other corrsspondence 1trs)
Distrivution:
To Addressee: Signed copy (wiih emcl,
Second copy ( ¥ ¢ -
T™oird Copy--( * ¢

To Div. Mle: Tellow copy (with emol.)
Pink copy (without emecl.)
. Grean oopy ( ¢ ')
To Branch Mle: ¥ni%e copy (vith endl.)
To Admin, Office: White copy (withous emal,)

-lw

1110149



August 16, 1850
Proposal for the Support of Research Project by the Atomic

Energy Commisgsion
1. Title. Metabolism of Human Bone Marrow.
2. Institution. Duke University School of Mediclne.

3. Investigatorg. R. Wayne Rundles, Ph.D., M.D.
Robert W. Willett, M.D.

Gordon R. McKinney, Ph.D. (July 'S1)

4. Scope and Present Status.

The bone marrow differs from most organs and tissues in
the body in that its main product is blood cells. Comparatively
few etudles have teen made of its retabolisw (Warrea, J. Biol.
Cher. 167:543, 1947; Guzman Bgrron, et al, J. Bilol. Chem. 171:801,
1947, J. Exp. Med. 87:489 and 503, 1948, J. Gen. Physeiol. 32:537
and 595, 1549, Bird and Evans, J. Biol. Chem. 178:289, 1849).

Most investigators have used rabbit bone marrow. The findinge in
general indicate that oxygen utilization 1s & times less than that
of highly respiring tissuss. Glucose, pyruvate, acetate, and amino
acids are utllized vigorously. Some evidence suggests that fatty
substances may be especilally important nutrients.

No attempts appear to have been made to study the metabo-
lisem of the human bone marrow. Since cellular morphology varies
from epecles to specles it is possible that metabolic activity
doees also.

The hemopoletic tissues furthermore are among the most
vulnerable to the action of some destructive agents that may be

employed in warfare and are frequently involved in clinlcal digeases.

1110800
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The latfer include nutritional deficiencles (megaloblastic cell
develoome 1t), chemical or drug damage (aplastic anemia, agranulocytosi
gome types of thrombocytopenic purpura and hemolytic anemia),

radiation depression or damage, and malignant diseases (leukemia,

sub-leukemia, multiple myeloma, etc.)

5. Outline of work to be undertaken.

Preliminary studies imiicate that bone marrow cells can
be aspirated from human subjects in sufficient quantity for 1in
vitro studies using the Warburg apparatus. Adequate methods are
available for separating the primitive blood cells from the erythro-
cytes, and for determining the rate of many metabolic processes/mg.

of fat free tiaaue.
//', - « L

we'wisb to heteﬂmiue first tnme conditions for optimal
survival of the marrow cells, or better growth and proliferation, |
1f possible in a chemically defined medium. iéqgﬁgktheﬁ-atudy‘the
rate of Op consumption, the utilization of glucose, pyruvate,
acetate, and amino acids, essential and otherwlse in normal and
abnormal marrow as influenced by roentgen irradiation, the presence
of P 32, urethane and other agents which have a well defined
influence on marrow functlon.

Studies on amino acid uptake will require studles witn
synthetlic radloactive amino acilds, as well as amino acid analyses
employing filter paper chromatography and microbiological assay.

' Fhe’pematologic effects of urethane have been investi-
gated 1n our laboratory for 3 years. The compound suppresses the
growth of myeloid elements in myelogenous leukemia and plasma
cells in multiple myeloma selectively and beneficlally. 4n

1110801
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understanding of its metabolic effect in bone marrow 1g an

important matter which may be studied advantageously 1n vitro and

in vivo with the ald of the radicactive urethane.

6. Mgterial, Equipment and Facilities.
The facilitles of a small but well equlpped,ﬂ%matology

JLaboratory, organized and staffed as a consultation service for
(it! - _
Duke Hospital patiente,iiiji;;ilable for this investigation. An -

1

b

abundance of clinical material is avallable. An additional
laboratoryuhﬂb;vailablo in the Medical Research Bullding where
electrophoretic and phyaico-chemical studies of proteins are

being carried out. Expanded laboratory quarters in Duke Hospital - *¢

=R e s

ape-plannad when consuruction uader contract 1is completed.
Warburg equipment has been purchased from available .
funda Adaitional equipment and supplies pequested trom the A.E.C,

. Ry
cu\(" .

%0 be used 1n this investigation.are-itemiged below.

7. Sclentific Personnel. T

R. W. Rundles, Agslstant Professor of Medicine, Cukxe University.
Outline of research experlence and publications appended.

Robert W. Willett. Damon Runyon Clinical Research Fellow,
1950-51.

—Interne, Duke Hospital, April-June,

1948, Interne, Syracuse University Hospital, 1948-49;
Agsgistant Resldent in Medicine, Duxe Hospital, 1949-50. / 4
Publications: - \—;
Willett, R. W., and McPherson, H. T.: Some observations ;
on intraocular ovarian transplants with speclal re-

ference to the effects of progesterone. Thesis,

j_
1110802 i’eéﬂL
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Gordon R. McXinney. U. 8. Public Healtn Fellow, 1949-51,
Department of Physiology and Pharmacology (Dr. Frederick

Bernheim).

Publications: .

McKinney, G. R.: A study of the action of a nitrogen mustard
on cytochrome oxidase. Anat. Record, 101:34, 1948.

McKinney, G. R.: The effect of a nitrogen mustard on certes
synthetic reactions in vitro. J. Pharmacol. and Exp.
Therapy, 96:188, 1949,

McKinney, G. R.: The effect of colchicine on certaln
eynthetic reactions in vitro. (Introduced by Frederick
Bernhein) PFed. Proc., 9:301, 1950.

McKinney, G. R.: The effect of various drugs on certain
phases of in vitro anaboliem. J. Pharmacol. and Exp.
Therapy. (in press)

McKinney, G. R.: The effect of certain compounds containing
the aromatic ring on para-Aminohippurric acid synthesis

in vitro. Arch. Biochem. (in press)

8. Budget. The ealary of R. W. Rundles i1s supplied by Duke
University and the Department of Medicine. Supplies for the routine
services of the Hematology Laboratory are provided by Duke Hospital
(about $4000 annually), as are salaries for 2 house officers and

1-2 student techniclans rotating through the laboratory. The

salary of one technician and a secretary is supplied by the

1110803
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Department of Medicine. A research project, "Clinical, hematologlc
and chemical effects of urethane in multiple myeloma", under the
direction of R. W. Rundles, 1s supported by the American Cancer
Soclety ($9120 annually). It is anticipated that support from
these sources will continue.
) Additional supplies, salaries and equipment reguested
from the.A.E.C. are itemiged bt{yw. |
The proposed study -hbuld extend over at leﬁlt 2 years o
and will ocommence at least in part in Oqggaer,Jliqp, _Bponsorship
by the Atomic Energy Commission is reqﬁo-t;d-aQter Janlﬂry‘l, 1961.
e

o> -

9. Other Responeibilities of Investigators.™
R. W.Mﬁundleg. General medical rounds and teaching, 2-3 half

days per week, care of private patiente 2 half days per week.
Balance of time spent in research in clinical hematology.

R. ¥W. Willett. Medical Clinic 2-3 half days per week.
Balance of time 1s spent in clinical hematology and research.
Major research interest will be this project after October, 1960.

Gordon R. McKinney. Full time on this project, aveilable
after October, 1950.

Research funds of the Department of Medicine are fully
utllized to provide salarles for the senior investigators and
support research projects without outaileﬁiubaldy.

Broposed Budget %o he supplied by the Atomic Energy Commission,
January 1, - December 30, 1951.

S8alaries:
R. W. Willett (July 1, 1951-December 30, 1951 . $1,750.00
Gordon R. McKinney (July 1, 1951 - December 30, 1951) 1,750.00
Techniclan ($200 monthiy) D - - 2,400, 00

\ \ \ 0 8 U u B - ] I



Capital Equipment:

Chromatography cabinets (3) 750.00

. Coleman Jr. 8pectrophotometer 300.00
Dubnoff Metabolic Shaking Incubator 300.00
¥arburg glassware £80.00
Analytic balance | 600,00
Refrigerator-freezer B ’ 250.00
Expendable Equipment and Supplies, (Chemicals, reagents, T
glassware, experimental animals, ete.) , 2,500.00

" Communication and Travel | | -  $00.00
$11,150.00

Ingtitutional Overhead @ 2% —_—— 892,00
—

Total 312,042,00

. -

Principal Investigat QMT@M
Apvroved by Executive Committee,

Duke University School of Medicine

— /
Approved by Administration, ' M/‘MU‘J—
|
-Business Manager gnd

Duke University

Comptroller

1110805 -



SR ! ¢:: ctant Instructor in

Anatomy, Cornell University Medical College, 1933-37; Interne,
Aesistant Resldent and Resident in Medicine, University of Michigan
Hospital, 1940-43; Instructor in Internal Medicine, and Research
Assistant, Simpson Memorial Institute, 1943-45; Duke University,
1945-49; Assistant Professor of Medicine, Duke University, 1949-

Partial Bibllography:

Rundles, R. Wayne: Fiber and cellular dogoneration rollouing teom
lobectomy in the nonkoy, Cornell Tholil, “1937. ——— A

Rundles, R. ¥W., and Papes, J. W.: Fiber and cellular degeneratio:
following temporal lobectomy in the monkey. J. Comp. Keurol.
68:267, 1937.

Bethell, F. H., Sturgls, C. C., Mallery, O. ?., and Rundles, R. ¥.
Blood: A review of recent literature. Arch. Int. Med., 74:
36, 131, 197, 1944,

Rundles, R. W.: Diabetic neuropathy, general review with report of
125 cases. Med., 24:111, 1945,

Rundles, R. Wayne; Hemorrhaglc telangiectasia with pulmonary artery
aneuryem. Am. J. Med. Bci., 210:76, 1945.

Bethell, F. H., 8%turglis, C. C., Rundles, R. W., and Meyere, M. C.:
Blood: A review of the recent literature. Arch. Int. Med.,
76:239, 368, 1945, and 77:89, 196, 19486.

Rundles, R. Wayne: Prognosis in the neurologic manifestations of
pernicious anemia. Blood, 1:209, 1948,

Rundles, R. W., and Falls, Harold P.: Hereditary (sex-linked ?)
anemia. Am. J. Med. Sci., 211:641, 1946.

Hodges, Fred J., Rundles, R.Wayne, and Hanelin, Joseph: Roentgenologic
study of the small intestine. Radlology, 49:587 and 659, ;;;7.
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Loge, J. P., and Rundles, R. W.: Urethane (ethyl carbamate)
therapy in multiple myeloma. éiood, 4:201, 1949.

Schieve, James F., and Rundles, R. W.: Response of lingual
manifestations of pernicious anemia to pteroylglutamic acid
and vitamin Bj2. J. Lab. & Clin. Med., 34:439, 1949,

McPherson, A. Z., Jonsson, U., and Rundles, R. V¥.: Vitamin 312
therapy in megaloblastic anemia of infancy. J. Ped., 34:
529, 1949. "

Rundles, R. W., and Jonsson, U.: Metastasege in bone marrow and
ayelophthisic anemia from caroinoma ef the prostate. Aia.
J. Med. 8ci., 218:241, 1949.

Rundles, R. Wayne, and ﬁ:;ves, ﬁobert Je¢ Multipls !yéfanu. If?t
Variability of roentgen appearance and effect of urethane
therapy on skeletal disease. 4m. J. Roentgenol. (in press)

Rundles, R. Wayne, Dillon, M. L., and Dillon, Edith 8.: Multiple
Myeloma. III. Effect of urethane therapy on plasma cell
growth, abnormal serum protein components and Bence Jones
proteinuria. J. Clin. Invest. (in press)

Jongson, Ulfar, Hensen-Pruss, O. C., and Rundles, R. W.: Hemolytic

anemia in myelogenous leukemia fith splenectomy. Blood (4in

press)

- N T
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SNIBALs

Dr. John Roberson, Dir. Researah DAYE! (Ogtober 18, 1950
and Medicine, Oak Ridge Operations Office

Le W. Tuttle, Asst. Chief, Mediocal Bransh
SUBJBCT:  TRANSMITEAL OF EBSEARCE PROPOSAL JOR OONTRAO? NBOOTIATION

This letter vith enclosures, in triplicate, is semt fa
acoordancs vith the proosdure dsecrided in a letter froa
the General Mamager %o all Managers of Operutions dated
Jammary 27, 1949,

b 1
2.

f

6.
Te

Institution: 5,y guiversity, Scheel of Medicine, Durham, ¥.0.
Iaveatigator(e)i 3. 2. pundles

Bt myotabolise of Human Bone Marrow®

Duration - Froms %t 0ne year with provision for
renswal

ARG Technionl wm‘ Medical Bransh

. Including 8% everhead
Becommended Supporst 412 042,00 Procurement Directive BM-51-44

Other Ocmments

The scope of the scientific work has been examined in the

light of the requiremsmts of the Declassification Guide and
GM~-93 (par. 40 Revised March 2, 1950), It is determined that
the work falls in a sategory where there 1is sssentially sere
chance that restricted data will be required or developed
during the investigations., It is recommended that the sontract
be set up on a completely unclassified basis.



8. Patentst

( ) 1In our opinion, patentadle processes might be developed through
the proposed work.
) In our opinion. there is no reason to expect patentable processes
to de dsveloped through ths proposed wvork,

9. BRestricted Data:

t ) Fot likely to bde required or developed.
) May be Tequired or dewveloped, and the following personnel shomld
therefors be processed for security clearanoce!

10. 3Reports

Three (3) coples of the following reports should be seat to the
Yashington Office directly, with additional copies as nacessary
to de sent to the Operatiocns Offige or others concerned.

( ) A scientifiocally accurets summary statement of approximately
200 words outlining the scope and purpose of the researoh
to be sent immediately after the completion of contract
nsgotiations; & revised statement of the same sort due after

. nine months of activity on the project.

{ g A complete scientific report after one year of activity.

£ Progress Reports to be received 4n Vaahington sacoriing te
the following schedule:

March 15 ( Septemder 15 { )
June 15 ( ) Decexder 15

( ) Brief reports to be sudmitted at any time Investigmtor vishes

to call sttention to significant results wvhick have acorusd.

1i. Yund Allotments:

( ) The Budget Off{ce has deen requested to allot funds in the
anount recommended for this eontract,.

( ) ™e Budget Office vill be requested to allot funds as eoon
as you have advised us of the contract amount.

(X) Proourement Directive EM-5l-44 in the azount of $12,042. has been issued
Enclosurees i, covor fimci

() *af ZFroposal ded; W
( ) "8 . lotificstion r 4%4
( ) ¥C* - Other correspondence ( 1%rs)

Distrivutions
To Addresges: Signed copy %vi:.h Ou.mlog

Yy
%o Dive Mle: Yellov copy (with encl,)
Pirk copy (vithaut cnel.)
_ (reen oopy
To Branch Mle: ¥hive CoRy (-nh ncl.)

To Adnmin, Office: White copy (withous endl,)

-2
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Awgust 16, 1980
Pronosal for the SBupport of Research Project by the Atoalo
Energy Commission

1. Zitle. Metabolisa of Human Bone Marrow.
2. Jnstitution. Duke University S8shool of Nedisine.

S. lovestigatorg. R. Yayne Rugdles, Ph.D., X.D.
Robert ¥. Willett, X.D.

“ﬂm ‘o ..lmq. ,ho’C (:‘1’ .u)

4. BSgope and Present Btatus.

The bone marrow 4iffers from most organs and tigsues in
the body in that its main product is dlood cells. Comparatively
few studies have been made of its metabolism (Warren, J. Biol.

Chem: 187:543, 1947; Quzman Barron, et al, J. Biol. Chem. 171:801,
1947, J. Exp. Med. 871489 and 803, 1948, J. Gen. Physiol. 32:837,
and 8595, 1949; Bird and Evans, J. Blol. Chem. 178:289, 1949)., Most
investigators have used redbit bone marrov. The findings in general
indlcate that oxygen utilization is B timee less than that of highly
respiring tissues. Glucose, pyruvate, acetate, and amino acids are
utilized vigorously. BSome svidence suggests that fatty substanees
BAY be especlally iaportant nutrieats.

No attempts appear to bave been sade to study the metado-
lisa of the human done marrow. B5ince ocellular morphology varies
from species to spedies it 1is possible that metabolie activity 4200
also,

The hemopoletic tissues furthermore are aaong the most
vulnerable to the action of some destructive agents that may be
employed 1in warfare asd are frequently iavelved in elinisal 4iseases.

1110810
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T™he lattsr inelude nutritional deficiencies (megalodlastie eell
development ), ohemical or drug damage (aplastic anemia, agranulo-
oytosis, some types of thrombooytopenioc purpura and hesolytio
anemia), radlation depression or damage, and malignant diseases
(leukemia, sub-leukeaia, sulSiple ayelema, etc.)

8. Cutline of York %9 bs Undertekm.

Prelininary etudies idicate that bYoas marrov eelles can
be aspirated froa human subjeets in suffioclient quantity for in
vitro stuiies wsing the Yarburg apparatus. 4Adequmte aethods are
available for separating the primitive dleod ¢ells fres the erythro-
eytes, and fer dsteraining the rate of many metabolie processesiag.
of fat free Sissus.

We wish to determine first the conditions for optiamal
survival of thé marrov eells, or better gravthnind proliferation,
if possible in a chemically defined medium. V¥We ean then study
the rate of Op oonsusption, the utilization of gluocose, pyruvate,
acetate, and amino solds, essential and othervise ia normal and
abnormal marrows as influenced by roentgen irrediation, the presence
of P 32, uresthane and other agents which have a well defined
influence on marrow funotion.

8tudies on amino aoid uptake will require studies with
synthetic redicactive aaino asids, as well as amine asid analyses
employing filter paper chromatography and miorobiological assay.

The heaatologioc effeots of urethane have deen investigated
in our laboratory fer J years. The ocompound suppresses the growth
of myeloid elements in myelogenous leukemia and plasma oells in
multiple ayeloma selectively and beneficially. An understanding
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of its detabelie effest in bone mrrov is aa important matter whish
may be ‘studied advantageously in vitro and in vivo with the aid of
the radiocactive uréthane.

6. NMatarial, Rouipmens and Fasilities.

The fsailities of & ssall but well equipped Hematology
Labdoratory, organised and ataffed as a esocasultation serviee for
Duke Hospital patieats, is available for $his investigation. An
abundance of elinical material is availadle. An additional labora-
tory is avallable 1a the Medisal Researed Bulldiag vhere sleetre-
phoretie and physies-shemisal stwiies of psoteins are being earried
out. Expanded laboratory quarsers ian Duke Hospital are planned when
construction under contrast is oompleted.

warburg equipment has been purehaged from availadle funds.
Aditional equipment and supplies requested from the A.E.C. %o be
used in this investigation are itemized below.

7. Bejentific Personnel.
R, ¥, Rundles, Agsistant Professor of Medicine, Duke University.
Outline of research sexperience and pubdlications appended.
Robert V. Willett. Damon Ruayon Clinical Researsh Pellovw,
1950-51.

— Interne, Duke Hospital, April-June,

1948, Interns, Syracuse University Hospital, 1848-49;

Agsistant Resident in MNedloine, Duke HoepiSal, 1949-50.
Publications:

¥illett, R. W., and MoPherson, H. T.: 8oame observations on
intraocular ovarian transplants vith special referense to

the effects of progesterons. Thesis, Duke University, 1948.
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Gordon R. MeKinney. U, 8, Pudblie Health Pellow, 1949-81,

Department of Physlology and Pharmacslogy (Dr. Prederiok
Bernheia).

Publieations:

XoKinney, G. R.: A study of the astion of a nitrogen mu
on aytochrome axidase. Anat. Record, 101134, 1948,

MeXinney, ¢. R.t The effest of a Ritrogen nustard oa ee¢
syathetie reactions in vitro. J. Pharmacel. and Exp.
Therepy, 961188, 18549,

McKinney, G. R.t The effect of solghlieine on sertain synthetio
reactions in vitro. (Introduced by Prederick Bernheinm)
Yeld. Proc., 91301, 1380.

MoKinney, G. R.: The effect of various drugs on sertain
phases of in vitro anadelism. J. Pharmaeel. and Exp.
Therapy. (in press)

“c¥inney, G. R.t The effect of certaln compounds containing

the aromatio ring on para-Aminohippurric acid synthesis
in vitro. Arch. Biochem. (in press)

8. Rudgef. The salary of R. Y. Rundles is supplied by Duke
University and the Department of Medicine. Supplies for the routine

ssrvices of the Hematology Laboratory are provided by Duke Hogpital
(about $4000 annually), as are salariee for 2 house offigers and

1-2 student techniclians rotating through the laboratory. The salary

of one technician and a secretary is supplied by the Departmeant of
Medicine., A research project, “Cliaieal, hematologic and chemisal
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offects of urethans ia sultiple myelema®, wnder the &irestion of
R. ¥. Rundles, is eupported by the Amsricam Cancer Society ($9120
annually). It is ansieipated that supvort from these sources will
~eontinue.

Adisional supplies, salaries and equipsent requested
froa the A.E.C, are 1temized delovw,

The proposed study should extend over at least 2 years
and will commence at lsast ia part in Ostober, 1980. Spensorship
by the Atomis Energy Commission 1s requested after January 1, 1981,

9. Qther Resoonslibilities of Investisators.

B. Y, Rundles. GJeneral medical rounds and teaching, 2-3 half dayi
per week, care of private patients 2 half 4ays per week. Balance
of time apent in rezearch in olinical hematology.

R, 4 . Medical Clinic 2-3 half days per week.
Balanse of tiame is spent in clinical hematology and research. NKajor
research interest will de this project after October, 1950.

Gordon R. MoXinngy. Pull time on this preject, available after
October, 1980,

Research funds of the Departaeat of Kedioine are fully

utilized to provide salaries for the senior investigators and

support research projleocts without outside sudbsidy.
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Eronosed Budget 3o be swopolied Ry She Atomio Enercy Sommission,

January 1, - December 30, 1951.
Salaries! '
R. ¥. ¥Willett (July 1, 1981-December 30, 1561)
Gordon R. MoKimney (July 1, 1961-December 30, 1981)
Teohniolan (4200 monthly)
Sanita) kowloasnt!
Ohromatography cabinets (3)
Coleman Jr. Spectrophetomster
Dubnaff Netabelis Shaking Iaswdator
Yardurg glassware
Analytic dalance

Refrigerator-freezor

Zxpendgble Eguiozent and Supnlies, (Chemicals, reagents,

glassware, experimental animals, eto.)

Conmuniosation and Iravel

instisutional Overhead

Total

$1,750.00
1,780.00
2,400.00

760.00
300,00
300.00
280.00
600.00
250.00

2,800.00
300 .00

$11,180.00
892,00

$12,042,00

Prineival Iavestigater %ﬁ-@»ﬁ&ﬁhﬂ-—
Approved by Executive Cammittes,

Duke University School of Nediaine

Approved by Administratiea, Cz;7¢5’§;24u4bo-tfk~)

Dukxe University
Comptroller
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in Anatomy, Cormell University Mediocal College, 1933-37; Interne,

t

Assistant Resident, and Resident in Medicine, University of Michiga
Hospital, 1840-43; Instructor in Internal Kedioine, and Researsh

Assistant, Simpson Memorial IngtituSe, 1943-48, Duke Univeraity,
1948-49, Agsistant Professor of Medleine, 1949-

-

Zartial Mikllogranhy:

Rundles, R. ¥Wayne: PFiber and gellular degensration following tempor
lobectomy ia the meskey, Cermnell Thesis, 1537.

Rundles, R. W., and Papes, J. ¥W.: PFider and cellular degeneration
following temvoral lodectomy in the monkey. J. Comp. Neurol.,
681267, 1837.

Bethell, F. H., Sturgis, C. C., Mallery, O. T., and Rundles, R, ¥.:
Blood: Raview of recent literature. Arch. Int. Med., 74:36,
131, 197, 1944.

Rundles, R. W.: Diadetic neuropathy, general review with report of
125 cases. Med., 2431111, 1943,

Rundles, R. Wayne: Hemorrhagic telangiectasia with pulmonary artery
aneurysa. Aa. J. Med. S8ci., 210376, 1948.

Bethell, P. H., Sturgis, C. C., Rundles, R. ¥., and Meysrs, K. C.:
Blood: A review of the recent literssture. Arch. Int. Ned.,
76:239, 388, 1948, and 77189, 196, 1946.

Rundles, R. VWayne: Prognosis in the neurologic manifestations of
pernicious anenia. Plood, 1:208, 1948,

Rundles, R. W., and Falls, Harold F.; Hereditary (sex-linked ?)
anemia. Am. J. Med. Boi., 211:641, 19486.

Hodges, Fred J., Rundles, R. Wayne, and Hanelin, Joseph: Roentgenologio
study of the small intestine. Radiolegy, 491087 and 689, 1947,
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Loge, J. P., and Rundles, R. ¥.: Urethane (ethyl carbamate)
therapy in multiocle ayeloma. Blood, 41201, March, 1949,

Sohieve, James F., and Rundles, R. ¥W.: Remponse of lingual
ssnifestations of pernicious anemia to pteroylglutamis asid
and vitamin By,, J. Lab. & Clin. Med., 34:439, 1940,

McPhereon, A. I., Jonsson, U., and Rundles, R. ¥W,.: Vitaazin Be
Sherepy in segalodlastic aneais of infaney. J. Ped., 341889,
1049,

Rundles, R. ¥,, and Jonsson, U.: Netastases in hou.urrw and
ayelophthisic aneaia fyom carcinoma of the prostate. 4Aa. J.
Med. Sei., 2181241, 1940,

Fundles, R, Wayne, and Reeves, Robert J.: Multiple “yeloma.
I, Varin%ility of rosnt-en annearancs znd offect of umeth.ne
thera~’ on skcletsl Adlsecase., Am. J. Roentgenol. (in -ress).

fundles, R. Wayne, Dillon, M. L,, and Dillen, Bdith 8,: HMulSiple
Y“yelo~a. III. Effect of urethanc therapy on plasaa cell
growth, abnoraal serum nrotein conmponents and Bence Jones
crotelnuria. J. Clin. Invest. (in -ress)

Jonsson, Ulfar, Hansen-Truss, €. C., and Rundles, R. W.: Hemolytie
anewia in ayelogenous leukexmia with splenectomy: Blood

(4n -ress)

P110811



