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LCUP SLY 
RESE4HCH CONTR.4CT 

Contract 70. , A T - ( w I ) - ~ ~  

THIS CONTRACT, entered into this.* ?ay o f d & d h , ,  1 9 2 .  Ly the CLITEI) 
STATES OF A W R I C A  (hereinaftzr cal led the “Government”), ac t ing  through the UNITED STATES 
ATOMIC ENERGY COMMISSION (hereinafter called the ‘ACommission”) and 

“Coo tractor”): 
f - b  % h d  of micibe (hereinaf ter  called the 

ARTICLE I - PURPOSE AYD SCOPE 

1. The Commiaaion, in furtherance of ita policy of a e e i s t i n g  and foster ing private research,  desiree 
to  support  the Contractor’s fundamental research in the field of atomic energy. 

2. The  work shal l  consis t  of Of the mt3bOlh Of th4 harn b l M  
marrow. 

The plan o f  approach to the problem and the agreed upon program and budget for the project are de- 
scr ibed in Appendix “A”, which i s  hereby made a part of thie contract. The Contractor sha l l  be 
guided by, but not bound to conform to the detai ls  of the budget descr ibed in  4ppendix “.4”. 

3. The Conmactor sha l l  furnish all serv ices ,  fac i l i t i es ,  equipment, supplies and materials (except 
such  serv ices ,  equipment, supplies and materiale as the  Government has agreed to furnish herein) 
required for the performance of the research program descr ibed in  Section 2 dbove. 

4. The work will be carried out by the Contractor under the direction of 1.. 4. bZX3.I- 
96 -A%? ~ ~ C ? @ T  

ARTICLE I1 - TERM OF CONTRACT 
The initial period of erformance for the research project covered by this 

Janrrmrl.lsr 1, I& and will end on  
It is recognized that completion of the research work under th i s  contract may involve a period of 
severa l  years and that the term of th i s  contract  may be extended by mutual agreement. 

.mTICLE 111 

1. Consideration. In consideration of the performance of the research act ivi t ies  described in  Article 
I, the Government shall pay to the Contractor the sum of m m  F-0 
ttso Dollars (0 UfiO12.OO ) for the initial period of perfonnance. 
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Pavment 

a. O n  or  before the date of commencement of work on the project descr ibed in  Appendix “A”, 
t h e  Government shnll pav to the Contractor, upon submission by the Contractor o f  a properly 
certifieil bouctier. Jne-hcilf t h e  amount of the agreed cdnsideratlon. 

L. On or before the expiration of s i x  months from the date of commencement of the project, the 
Government shal l  pdv to the Contractor,  upon submission by the cont rac tor  of a properly certi- 
f ied  voucher, the remaining one-half of t h e  agreed consideration. 

c. In  the event that the term of the contract i s  extended, the Government shall pay to the Con- 
tractor, upon submission by the Contractor of properly certified vouchers,  e a c h  s i x  months i n  
advance a n  amount equal to one-half the annual agreed consideration for the project as mutually 
agreed upon by the parties hereto. 

Program and Budget for Subsequent Periods.  At least three m o n t h  before the end  of the initial 
period o f  performance of the project, the Contractor will submit to the Commission a current state- 
ment of i t s  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- 
i c e s  to be performed during t h e  ensuing period, taking into consideration a n y  portion of paymen t s  
theretofore made which will remain unexpended a t  the end of the initial period. The extended pm- 
gram, budget a n d  the additional amount to be paid to the Contractor shall be incorporated into a 
formal  moJification to this contract. 

ARTICLE I V  - ADVINISTR.4TTON OF COYTR.4CT BY COMMISSION 

The Conimission has assigned the responsibility for administering the technical  and scient i f ic  
aspects for the pmject to the Ptashington organizational u n i t  s e t  forth below, to be addressed as 
follows: 

kedIC31 r- 
U v i ~ i o n  of i i i O f o g  and wbdicbs 

U. S. Atomic Energy Commission 
1901 Constitution .Avenue, N. W. 
U a s h i n g o n  25 ,  D. C. 

Responsibil i ty f o r  adciinisterins the business  aspec ts  of this contract, including cooBact negotia- 
tions, budget, pavment, audit, etc., has been assigned by the Commission to: 

Office of Research & Medicine 
Oak Ridge opera t ions  Office 
I’. 5 .  Itornic Energy Commission 
P o s t  Office Box E 
Oak Ridge, T e n n e s s e e  

The Contractor 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  deal ings with the 
Washington Office. 

ARTICLE V - REPORTS, RECORDS AND INSPECTION 
1. T h e  Comrnissioo shall have the right to inspect  in such manner and a t  such times a s  i t  deems 
appropriate all  act ivi t ies  of the Contractor ar is ing in the course of the work under this  contract. 

- 2 -  



2. The Contractor rrhall make pmqcss  and other reports in such manner and at such t i m e s  as speci-  
fied in Appendix “C” which is attached hereto and hereby made a part of this  contract. Progress re- 
ports shall include a l ist  o f  personnel working on the  project. N a m e s  appearing for the f i rs t  time 
s h o u l d  Le accompanied bz a h i e f  s ta tement  of the individuars  background, training, and experience. 

.3. The (A, , r ; ,mi3s l t )n  shall d l  ,311 t : z e J  Le afforded a c c e s s  to the premises and to all technical records, 
correspnaience,  instructions, drahings,  and memoranda of record value of the Contractor pertaininp to 
sa id  work. 

.ARTICLE: VI - TITLE TO PROPERTY PURCHASED BY CONTRACTOR 
In consideration of the contractor’s contribution to the research project described in .4ppendix “A” 
of th i s  contract, title to all  materials, tools, machinery, equipment and suppl ies ,  acquired from any 
source including the Government, or manufactured by the Contractor under this conhact  shall v e r t  in 
t h e  Contractor, except that title to i tems of property described in Section 2.c. of Appendix “A” shall 
v e s t  in the Government. 

.4RTICLE VI1 - PURCHASE OF R.4DIOISOTOPES 
The Contractor shall purchase, to the extent avai lable  in appropriate form, all radioisotopes, irradia- 
t ion  services  and cvclotron time required in the performance of the work h a e m d e r ,  through the Com- 
rniseion’s Isotope Division, Pos t  Office Box E, Oak Ridge, Tennessee.  

AHTICLE VI11 - GENER4L PROVISIONS 
T h e  provisions of Appendix “B”, attached hereto, are hereby made a part of this contract. 

ARTICLE IX - 4C;THORIZ4TION 

This contract is authorized bv and has been executed under the .Atomic Energy .Act of 1946. 

ART1CI.E ‘i - 4LTERATIUVS 
rile foll,?*ing dlterations ta thi5 contract were made by mutual agreement of the parties prior to its 
execution: 

sataaee 3 of sscticnr 3 of P p p m d l x  “1,” pro l r id ln -  fer the eeoltrity 
ole mu we^ of tb. Project h * e n  is heaeby d d e t e d ,  
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IN WITNFSS KHEREOF, the parties hereto have executed this contract the l a y  m.4 year f i r s t  above 
written. 

- .* ~ k :  s/ &. * a . d c q  3 L c S  
Ccntrac t ing  Officer 

WITNESSES : (Contractor) 

s/ A .  S. Brswcr 
Durham, N o  C. 

BY: s/ P.. H o l l i s  Edcr.5 

s/ June Johnsc:. 

KCEPI'ASCE BY PROJECT LEADER 

I have read the foregoing Contract and the Appendices attached hereto and made a part hereof, and 1 
agree to be bound by the provisions of t h i s  document. 

s,/ 3. X .  iir-xiles, Y. D. 
Project Leader 

- 4 -  



. 

a, Scope and Present SbtUa 

b. Outline of %rk 3=d Plm of A p m  ch 

A.eEi€rar~ stulies h 6 i c a t e  that bone ~3mov cells ail be 
aspirated f'rm hurmn subjects i? sufficient qmntity far In vitro studies 
using the .hrburg a p p l n t u s .  Adeqmte methods are a m a b l e  far sepmting 
the pir i i 'c i -~? klood c e l l s  fbz-. the smhroeytes, and far detemining t i e  
l a t e  of ram metabolic p ~ 8 s 8 e 8 / q D  of fit free tissue. 

An at teqt  w l l l  be &e to determins ficst the canditlara for 
optinrnt survfml of tize ml~cnj cells, or better =growth and pmllfmtlnn, 
if possible 5s 3 cfier?iclly de f i i c r l  mdium. Thm. 9 st&; triU be mrde of 
the rate of 02 consunption, the utilllaticm of glucose, mte, acetate, 
ad. e o  acids, essential ani! otherwise in n o m  and ahonid  rarrw 
as influenced by roentgen irradiation, the pesence of P 32, uretbne 
and other agents which bve a well defined influence 011 E I B ~  function. 



a, The Contractor tdll -Ish the folloubg: 

b, Cost t o  C d s s i a n  

The SUQ of ~%,042 to be paid by the Coxmission tmder this 
cantract 91.1211 be used by the Contmctor in accardance wlth Article I 
and the following schedule for  the perid Januwy 1, 1951 - Decaiber 3, 
19% I 

I I 1 0 1 3 1  



750.06 
300.00 
300.60 
250.00 
600.06 
250.00 

C. Item of properQj pocured or mrmibctured by the Contmctm d e r  
See Article VI. this contmct, title to  uhich w i l l  vest in the Gavezwnent. 

None - -  

I I l 0 - 8 3 8  



APPENDIX “B” 

i. Patents  

a. Pi’henever any patentable  invention or discovery is made or conceived by the Contractor or i t s  
employees in the course of any of  the work under this conrract, the  Contractor shal l  furnish the 
Commission with complete information thereon; a d  the Commission shal l  have the sole power to 
determine whether or not and where a patent application shall  Le filed,  and to determine the d i s -  
position of the t i t le  to and r ights  under any application or patent  that may result .  The judgement 
of the Commission on these matters shall  be accepted as final; and t h e  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 tbe  judgment of the Cornmission. 

b. 30 claim for pecuniary award under tbe provisions of the .4tamic Energy 4 c t  of 19t6 sball be 
asserted by the Contractor or i t s  employees with respec t  to any invention or discovery made or 
conceived in the course of any  of the work under this contract. 

c .  Except as otherwise authorized in m i t i n e  by the Commission. the Contractor will obtain patent 
agreements to effectuate the purposes of paragraphs a. and b. of th i s  Art ic le  from all persons who 
perform any part of the work under this contract, except  c ler ical  and  manual labor personnel who 
will not have a c c e s s  to techr,ical data. 

d. Except as otherwise authorized in writir.? bv the Commission. the Contractor w i l l  i n s p r !  i n  d!! 
subcontiacts probisioos ni.iKlng pLrdgrdpQ5 ,i., b.. 1~ : e.  o.‘ tn : s  X r t i i l r .  ; I ~ ~ I I C ~ , I , ~  t i l  L - -  ,u‘,( I(.- 

tractor and i t s  employees. 

2. Publications. The Contractor shall have f u l l  freedom of publication of the resul ts  of the research 
under thjs  contract and the Contractor i s  urged to disseminate  the resu l t s  of the  work throum custom- 
arv scient i f ic  publication channels ,  except  tbat “restricted data” a s  defined in the 4tomic Energ, 
Act  of 1946 shall be governed by the provisions of Paragraph 3 of th i s  jppendix  “ 5 ” .  A I I  ;!ublica- 
t ions shall include a reference that the resul ts  were developed under a Commission sponsored project. 

3. D i s c l o ~ u r e  of Information. 

a. I t  is unjerstood that the work under this cootract will not invo1;e res t r ic ted data  an11 ::*e Con- 
tractor will perfom s u c h  work as unclaseified work. However, if in the course  of such work aov 
discoveries are made or any data used or developed that const i tute  res t r ic ted data, the Contractor 
shall prornptlj inform the Commission and shall classify a n d  safeguard all discoveries an.! data 

w h i n  caatrzctfhall h u e  been r l e a t e h b * A e . . C o m m i P a i o a . L ~ ~ 1 )  
The Contractor agrees that i t  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, associat ions and lovaltv of s u c h  individual an4 the 
Commission sha l l  have determined that permitting s u c h  person to have access to restricted data 
w i l l  not endanger the  common defense or security. I f  doubt e x i s t s  a s  to whether any discovery or 
data developed consti tute restricted data, prior to the re lease  of these data and before permitting 
any individual who has not received clearance from the Commission to have a c c e s s  to s u c h  data, 
t h e  contrsctor shal l  seek  guidance from the Commission. Furthermore, the  Commission reserves 
the right to require the classi f icat ion of work whenever in i t s  opinion restricted data are  involved. 

in accordance with the requirements of the Commission. *.- 



b. The continuation by .ne Contractor of  work found to  involve r e s b i c t e d  data wil l  be subject  to 
rnutu)al agreement of the commission and the ConWactor and s h d l l  Le co\ered by d modification 
of this  agreement. The phrase “restricted data” as defined in the 4tomic Energy 4c t  o f  1916 
and,employed in this  sect ion shall mean “al l  data  concerninc the manufacture or utilization o f  
atomic ,weapons. the production o f  fisqionable mdterial. f)r  the  use  nf fi.-siori,iLlr v c i t e r i d l  i n  tne  

prqduction n l  power; Gut shci l l  not include m y  data which t h e  (::,mniission from time to ti7i:e 
determines m a y  be published without a d ~ e r s e l v  affect ine the common tlefense an${ sec iu i t t  ” .  

t .  Disputes. Except as otherwise specifically provided in this contract, all d i sputes  Khich may 
ar ise  under this contract and which are not disposed of by mutual agreement shall be decided by a 
representative of the Commission duly autborized to supervise and administer performance under this  
contract. who shall reduce his decision to writing and cause  a copy thereof to be mailetl to the Con- 
tractor: said decision shall be final and conclusive, subject  to the provisions of the  sen tence  next 
folloning. 
writing to the Commission, whose written decis ion thereon, or that of i t s  duly authorized representa- 
tive, representatives,  or board, not including the representative mentioned in the  preceding sentence,  
shall Le final and conclusive. Pending decis ion of  a dispute hereunder, the Contractor s h a l l  proceed 
with the performance of i ts  under tak ing  under this  contract. 

Within thirty (30) days  from the date of such mailing, the Contractor may appea l  in 

5. Safety and .4ccident Prevention - Inspections.  The Contractor will comply with health and safety 
regulations of the Commission required for work of th i s  nature, and permit the Commission and i t s  
designees to inspect the work conducted untler this  agreement. 

6. Officials not to Eenefit. k o  member of or Uelecate  to Congress, or  Res ident  Commissioner shal l  
be a f iwi t te j  to anv share  or part of this  contract  or to any benefit that may a r i s e  therefrom, but this 
prn\ision 5nJ11 n o t  Le cunstrurai t$ )  e l tend  to t h i s  c*,ntract i f  rria#le h i th  a corporation for i tssenera1 
Leneiit. 

r. 
siiscriTirl,+te . iC<t ins t  an) ernplobee .3r applicant for t‘nplnvment because of race.  c r e e l ,  color. ‘ i r  

n a t i x d l  nrigin. 

\ i t i - ~ ) i ~ c r i n i n a t i o n .  I n e  h n t r d c t o r ,  i n  performing the HOrk re {uired by this contract ,  Shall not  

3. 
underr1ir.r sentence ui ~ n : p r i s o n ~ i e n t  d t  h a r d  iabor. 

CN-;nric! 1 , d L J r .  The Contractor shal l  not.  i n  the performance of t h i s  contract, employ any person 

9. Termination. 

b. In  t h e  event of termination pursuant to  subsect ion a.. the Contractor will be reimbursed for the 
cost  *i f  the contract work already performrd. tocether nith reasonable c o s t s  of termination less 
the .inlnunt of all p ~ i )  inentj theretofore m d e .  I f  the total payments theretofore made to the con- 
tractor exceed the m o u n t  to which it is entit led hereunder, the Contractor shall promptlv remit 
t h e  .l.Tount o f  a n y  s l l c i l  e x c e s s  to the Lovernment. 

10. Ei$t-Hour Law. - yo IaLorer or mechanic doing any part of the work contemplated by this contract 
i n  t h e  employ o f  the Contractor or  a n y  subcontractor contracting for any part of said w s r k  contemplated, 
saa l l  be required or permitted to work more than eight  ( 8 )  hours in any one calendar day upon such 
work at the s i t e  thereof, except upon the condition that compensation is paid to s u c h  laborer or 
mechanic in accordance with the provisions of this .Article. The  wages 01 every laborer and mechanic 
emploved by the Contractor or any subcontractor engaged i n  the performance of t h i s  contract shall  be 
cornpatefl on h i c  ilav rate of eight !8) hours per day and work i n  excess  of eight ( 8 )  h o u r s  per d a y  
is permitted on!!. upon the condition that every s u c h  l a h r e r  and mechanic shal l  Le compmsated for 



all hours worked in e x c e s s  of  eight (8) hours per dav a t  not l e s s  than 01.1 and one-half (1’5) times the 
LIihic r d t c  of p v .  k‘or each violation of the requirements of this .Article a penalty of Five Dollars 
C . S l i . 0 0 )  . in . t l l  be imposed l ipon the Contractor for each laborer or mechanic for every calendar day in  
bv hich suc!i e n i p l o \  ee is required or permitted to labor more than eicht  (8) hours upon said work hith- 

$ I I ~ L  r t ,< . t> i \ in :  ( ‘$i’! \p?n+ i t i l ,n  computet1 i n  ~ i c c ~ i r d ~ i n c e  H i t h  t h i s  4rticle. an,] dl1 penalties t h u s  iniposcd 
<tiall !~t- * i t h ! i t x I , l  f o r  the use an,] benefit o f  t h e  G(>\ernnient: p r o \ i  ler l .  that t h i s  stioulaticin sh,ill Le 

i i i! , lect i n  the exceptions and pmvi+ions of 1 . ‘. c o d e .  Tit le IO. sect ions 321. 314,  
\ 2 5 ,  a n i  $2).  r t a l a t i n c  to  h o u r s  of I‘ibor, a s  iiiolfifieri S v  the pror is ians  of Section 303 of [’uLlic \ c t  
.\o. 7‘81, 76th Congress. approved September 9, 1940, relating to compensation for overtime. 

r t * - p r c i -  

t 1. Ueiinitions. 4 s  used in  this contract the t e rns  “Lnited States  4tomic Energy Commission”, 

mission or i t s  duly authorized representative or representatives. 
dtoniic Energy (;o:nrnission” and “Lomrnission” shall mean the United States  4tomic blnergy Corn- .‘ 

12. Fellowsliips. It is understood by the Contractor that none of the funds supplied by the Coin- 
mission under t h i s  contract shall be used in a n y  way to pay the stipend of any appointment for which 
con:nienslirate services  are not rendered under this contract; nor sha l l  any of the funds be used to 
confer a fellowship, o r  to pdy any part of the stipend of a fel lohship,  of any kind. 
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APPENDIX “C” 

COYTRACTOR 
REPORTS 

1. P r o g e s s  

2. Summary 
200 words on 
s c o p e  a n d  
Purpose 

.3. Man u s r r i p  ts 

1. Reprints  

5. Complete  
Scient i f ic  
Report 

6. Brief Reports 

On one of Following: 
March 15 
June 15 
Sept. 15 
Dec. 15 

1. On completion of 
contract ne got ia  t io n 

2 .  Rith progress 
reports 

As a\ai!  ,:Lie 

.As availatfie 

On Contract 
Termination 

.As desired by 
investigator 

(2) Appropriate Washington 
Diviaion (See note) 

(2) Oak Ridge Operations 
Office (See note) 

Prepared as a part of contract negotia- 
tions 

(2) Same as Progress  Reports 

(1) Patent  nranch  R a s h i n p a  

(I)  Technical  Library, Gashington 
(1) Appropriate Kashington Division 
(1) Oak Hidge Operations Office 

(2) .Appropriate F a s h i n g o n  Division 
(2) Technical  Information Branch, Washinston 
(1) Oak Ridge Operations Office 

(1) Same 
(1) as  
(1’1 for 
(1) manuscripts 

(1) 4pprapriate R a s h i n g t o n  Office 
(1) Oak Ridge Operationa Office 

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

Ridge Operations Office 
with Cantract copies 
2. Revised Summary to 
be included as part of 
P r o q e s s  Report 

Manuscripts prepared !or 
p u b l i c a t i o n  may i n  some 
cases  take the place 3f 

this  report 

Covering si pi f i  can t 

results or developments. 

I I 1 0 5 4 2  I ’  



VOTE: Full 4ddresses as follows: 

' .Fashington Offices: 

8 

!tornic Enerp Commission 
! i d 1 1  name o f . D h t s m n  or Hranchl 
1901 Constitution 4Lcnue.  L. U. 
hashinston, D. C. 

Oak Ridpe Operations Office 

4tornic Enercv I .ornrniss~an 

o f f i c e  ,?f Research a n d  Iledicine 
Post office Oox E 
Oak H i  b e .  I'ennessee 

The appropriate %ash ington Divisions are: 

Oivision of Biology and Medicine - for contracts in Biology and Medicine. 

Division of Research - for contracts in physical research. 
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TIES SUPFLEIIENT.~L AG&ZMEET, eatered into this 6th day of 

&&%&&#AEERiCA (hereinafter called the * o o V e ~ " ) ,  re- 
prerrentod herein by the UBiTgD Y T A T U  ATOUIC BflgaGY COYLISSfOY (bsrein- 
af ter  c a l l e d  the "~o!Emi.aaion"), and W U  UHNERSITY, SCiiOOL OF MZDICINE 
(hereinafter o a l l e d  the "Contreator"); 

, effective as of J u w y  1, 1962, by andTtweao the 

WITN3SSEM TEAT: 

F33R33, tr,e part i93  desire t;, extend t h e  term of the Contracr; 
is c r d e r  to c o 3 i a l s s  the research praject undertaksr during the in i t ia l  
;?ri,xi, 2s Z o s z r i h d  zn T i i L  I1 of I p p c d i x  'A"; and 

"2. The second period of performnee f o r  t h e  project 
c c ~ e r e d  S.j t h i s  :'ontract .nil!. c3m.eIy;e on January i, 
1952, azd rill end on Deceuber 31, 1952." 

2. Insert t he  subsection l e t t o r  ma.n betmen the words 
-Consideration" an6 "In" in Section 1 of AilTICLE; 111, and add t h e  follou- 
izg c a ~  L a b s a c t i o n  b to LecTion 1 of' A R T I C U  Ili: 



I 

" 5 .  I n  cons iaera t ion  :f the performance gf t h e  wor& 
described i n  TITLE I1 of Appendix r A 9 ,  the Govern- 
mnt will pay t o  the Contractor the 8ulp of Eight 
Thousacd Five hndred Forty-Four bl lars  ($8,544.00) 
for the second period of performance. It is ex- 
pressly agreed ana underetood that the eum of O n e  
Thousand Five IIuncred Uollars ($1,500.00) which 
&as been pcovioualy paid t o  tho Contreotor by the 
Government but uhiah remained u~expanded at  the 
end af the in i t ia l  period of purforprame rill b e  
applied t o  the  eosts  of tne second period." 

3. Imert the term "TITU I" -der tho heading of Appeadix 
"A" and add the following new TITLE 11 t o  Appendix "A": 

"t8mr-j 1, 1952 - Decea'tler 31,  1952 

"1. PROGRAM 

"A. PROJECT 

"The geceral program will continue to be a study 
ol" tiie s e - : ~ . 3 . . ; ; ; : ,  0:' tr.9 human bone marror as de- 
ecribed i n  T l T U  l .  )be tEods  for mers:L-irG 1as:ic 
m i d  Froduc$lsr, asrc3ic and anaerobic qlucoee 
utilization will be  standardized. 
ch-omatograp!q net!mds f a r  a x x  a c i a  Malysis 
will 5a set I.,?. 

F i l t s r  ? a p r  

"A. The C3ntractor  w i l l  f a m i s h  as it3 cor ; t r iSut ioa  t:, 
the p r o j e c t :  

(1) J2iex1es a Z  star'," unbars ,  inclua;;i, ::he ?m- 
ject  Luader, engaged in t h e  work, except as 
provicec! i n  b (1) below. 

(2)  Use of laboratory work apace and equipment and 
f a c i l i t i e s  cn  hand. 

( 3 )  Clerical and administrative expenses and o the r  
genera; a& adminis:rstive t y p  c o s t a ,  in- 
cluding werhesd, exzept 8 8  providsd in b 
belcw. 

n 
- / -  



~ . .  . 

“B.  Tho Goverrmrant rill pay to the Contractor t h e  
sui3 of dight ThoLsand rYve Hundred Forty-Four 
Dollars ($8,544.00) which, together w i t h  the 
amount of One Thousand Five U d r e d  Dollar8 
($1,500.00) remaiaing unexpended from the -ern- 
m e a t ’ s  paymbata during the initial  period of per- 
fo-ce, will oover tha Contraotor’r other ex- 
pdpsee, e e t i ~ s t e d  ad follows, i n  the prf‘ornmme 
of the Contra& during the secoud period: 

(1) Salaries 

R e  ROY ShiNo, 
Rofeariornl b s i r t m t  

Technlo ima 
~,600.00 
4 , 000.00 

(2)  Capi ta l  Quip& 

Laboratory benches, cabinets, 
Wrburg ressele and mano- 
meters, blocd centrifuge 
aquipmant, etc . 500.00 

( 3 )  upendable iiquipment and auppliee 
Chemicals, reapeats, glase- 
ware, Btc. 1,000.00 

(4j Comnunicatisn and Travel 200.00 

b 9,300.00 
744.30 

a10 , 044 . 00 
Less linsxpesded Funds 1,503.00 

TI;JTAL 8 8,544.00 

“C. Xtems of p r o F r t y  erocured or manufactured by t h e  
Ccrr,-nctor uder this Contract, title to which a511 
vest  in t h e  Governmeot (See ARTICLE V I ) :  bne .”  

- 3 -  
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IN WIT?&SS WliZiiSC7, the -,e-rties hereto ,have exacmted t h i s  
SuppleElental Agretxcext on t h e  day and  per first above written. 

WITXEXSES : 

UNITBD STATU OF AMMICA 

BY: U M T W  dTATES ATOMIC ENEBGY COMlaIS 

BY: S/ C. Vanden Bulck 

TITLIS: Assistant Manager, OR0 

s/ L. W, Moore 

BY : s/ A .  Hollis Edens 

s/ A. S. 3ower 

Iurham, N. 2. 

s/ i iayne Rundles. M.D. 
Pro j e o t  IsaQr 

- 4  - 



d S u p f z m b L  ASR- 

THIS SUPPLEMENTAL AGREEMENT, e n t e r e d  i n t o  t h i s  ?l - day of 
January, 1953, e f f e c t i v e  as  of January 1, 1953, by and between t h e  
UNITED STATES OF W I C A  (hereinafter r e f e r r e d  t o  as  t h e  "Government"), 
r ep resen ted  h e r e i n  by t h e  UNITSD STAT= ATOMIC ENERGY COM4ISSIOM (here- 
inafter r e f e r r e d  t o  as t h e  " C o d s s i o n " ) ,  and DUKE UNIVERSITY, SCHOOL 
OF YEDICINE ( h e r e i n a f t e r  r e f e r r e d  t o  as t h e  "Cont rac tor" ) ;  

WITNESSETH THAT : 

WHEREAS t h e  Government and the Con t rac to r  entered i n t o  Contract 
No. AT-(.4CL1$-1081, da ted  December 4, 1950, for a s tudy  by t h e  Contractor  
of t h e  ae t abo l i sm o f  t h e  human bone marrow, which c o n t r a c t  was subsequent17 
extended by Modi f i ca t ion  Yo,  1 t j e r e t o ,  d a t e d  February 6 9  1952; and 

W%33AS, the  p a r t i e s  d e s i r e  t o  f u r t h e r  extend t h e  terrn o f  the  con- 
t r a c t  i n  o r d e r  t o  con t inue  t h e  research  work; and 

NOW, T:IEWORE, t h e  ;;r+,ies hereto do ntuaily a p i e  t h a t  Contract 
So. . l T - ( ~ & . l ~ - l ! X l  is modified i n  the  fo l lowing  res?ec+,s, but IT, n= o::?ers: 

3. I n  ARTICLE JI - REPG3TS. ?XCORDS AND INS-TCTION, add the  fol lowing 
new s e c t i o n  L :  



Contract  No. AT- (43-1)-1081 
! b d i f i c a t i o n  No. 2 

- 2 -  

n4. B U d n  a t i o n  af Recorda 

"a. The Cont rac tor  agrees t h a t  t h e  Comptroller 
General of t h e  United States o r  any of  his d u l y  au thor iz -  
ed representatives s h a l l ,  un t i l  t h e  e x p i r a t i o n  of three 
year8 after final payment under t h i s  c o n t r a c t ,  have ac- 
cos8 t o  and t h e  r i g h t  to examine any d i r e c t l y  p e r t i n e n t  
booke, documents, papers and record8 of the Cont rac tor  
involving t r a n s a c t i o n s  r e l a t e d  t o  t h i s  con t r ac t .  

"b. The Cont rac tor  fu r the r  agrees to include i n  
a l l  his subcon t rac t s  hereunder a p r o d s i o n  t o  t h e  effect 
that the subcont rac tor  agrees t h a t  t h e  Comptroller General 
of t h e  United S t a t e s  or any of h i s  duly  au tho r i zed  repre- 
sentatives s h a l l ,  un t i l  t h e  exp i r a t ion  of three years after 
final payment under t h i s  c o n t r a c t  r i t h  t h e  Government, have 
accesa t o  and t h e  r igbAt  t o  exazine any directly p e r t i c e n t  
books, documents, papers ,  and records of such subcont rac tor  
involving t r a n s a c t i o n s  r e l a t e d  t o  the subcontrsct. 
term 'sybcontrsc:' 9 s  .;sed -ZTEX i;es nc: i x A x e  (1: 
zurc5ase orders n o t  exceeding $500, or (ii) c o n t r a c t s  cr 
mrchase  orders f o r  ? i 5 l i c  u t i l i t j  services a t  rates estab- 
i i s h e d  f o r  uniform a p p l i c e b i l i t p  t o  t h e  gene ra l  publ ic .  

The - .  

"c. Nothing b t h i s  con t r ac t  s ? d l  be deezed t c  
preclude an sudlt 5.- t h e  Seners l  Accounting Office of  
any t r a n s a c t i o n  under t h i s  cont rac t .  

n J m w j  1, 1953 = December 31, 1953 

"1. PROJECT 

.a. @om and Plag of Amroach 

During t h i s  per iod  s tdd ie s  w i l l  be continued 
on t h e  metabolism of mature and immature s t ages  
of human leukocytes  obtained from normal and 
d i seased  z t i e n t s ,  Aspects of t he  biochemistry 



Contrac t  No. AT- ( L a  ) - l O 8 l  
b d i f f c a t i o n  No. 2 

- 3 -  

of t h e  white  blood corpusc les  Will be s tudl8d  
i n  r e l a t i o n  t o  d i aease  and t h e  normal blood 
p i c t u r e .  
i n  c l in i ca l  a l l e v i a t i o n  of  abnormal bone marrow 
hulction will be s tudied  wi th  r e s p e c t  t o  t h e i r  
a c t i o n  upon leukocytes.  Bone marrow tissue and 
i s o l a t e d  cella w i l l  be examined wi th  respect t o  
t h e i r  metabolic p ic ture .  S t u d i e s  vi11 be con- 
t i nued  on t h e  metabolism of  specif ic  chemical 
compounds as energy sourceso 

Chemical substances which are used 

"a. The Contractor  s h a l l  fu rn i sh  as  I t s  con t r ibu t ion  
to  t h e  p r o j e c t :  

(1) Salaries o f  s taff  members, inc luding  the  
P r o j e c t  Leader, and o t h e r  personnel en- 
gaged In t h e  work i n  sxcess  of the Gov- 
errmeat s ~E;?;~LCS x . 5 ~ ~  5 ,  (i) ,be;cr, 

(2) Use of  laboratory VOTK s w c e j  and eq 'a-ment ,  
materials and f a c i l i t i e s  needed f o r  t h e  pro- 
j ec t  i n  excess of the  kvernrcent  s coz'ribution 
under b. Yelow, 

(3)  All c l e r i c s l ,  sdnmistrstlve and overhead 
c o s t s  i n  excess of  t he  kFerr,rnenz 5 ;3;Y.eat 
under b, below. 

"b. The Government.s pay-sect as 2rovided in  subsect ion 1 
c. o f  AEtTICLE I11 will cover t h e  Con t rac to r ' s  o the r  e x F n s e s ,  
es t imated  a s  follows, i n  t he  3erforTance 3f t h e  c o n t r a c t  
d u r h g  t h e  third period 5 

(1) S a l a r i e s  and Wages 

Rofessional Assfs tan t  (h. T. Arends), 

Technical Assistant (&so E. Sullenberge~) 
January - March, 1953 $ 825.00 

Full-time 3400.00 
Technical Assis tance,  Part-time 2759.00 



Contract  No. AT- (40-1 '-1381 
!%d:fica%ion No. 2 

(2) Expendable Equipment and Supplies $2000 00 

( 3 )  Communications and Travel 275.00 

TOTAL 

70.00 

"c. Xtema of property procured OP manufsccmsd by t he  
Contractor  d u r i n g  t h i s  period of  t h e  c o n t r a c t ,  title 
t o  which dl1 rest i n  t h e  Government (see ARTICLE VI) : 
None a 

5 .  I n  Appendix "B", -PROVISIONS, sec t ion  3 9  DisclosurQ Informa- - t i o n ,  eubsect ion a, d e l e t e  t h e  t h i r d  sentence thereof ,  and s u b s t i t u t e  t he re fo r  
t he  following : 



Contract  No. AT- (LC=1)-1081 
Yodlf ica t ion  No,  2 

- 5 -  

IR WITNESS WHWEOF, the p a r t i e s  h e r e t o  have executed t h i s  Supplemental  
Agreement the  day and year  f i r s t  above w r i t t e n .  

UNITED STATES OF AMERICA 

BY; U. S. ATOMIC E N E R G W O M M I S S I O N  

BY 
K-' . --., . - - -  '1 J 

DUKE U ? K V E R Z . C & O O L  OF MEDICflOE 

TITLE. 

A 
P a t r i c i a  S i l v e -  

Acceptance E& Project Le_ader 

I have read the foregoing Supplemental G e e r n e n t  and agree t o  be boun~ 
i t s  provisions.  

bs 

I 
F'roj&t Leader ' 



Tho omtnat rhmld thorrfaru b. al0a.d out. 
ORIGINAL SIGSYED 8p 
HESMAN m. ROTY. - 
&mur Y. R s t h  

I 
I -  >- I _ -  ‘ 



de m t e  v. cayne badler on Ostaber PL, 1953, and ocaln on Jam= ?, 
l T L ,  reaarding h i s  s i L  . . ~ : l : n  of a f i n a l  re ort on tha  subject contract. 

. .  
o .,. :ef 

I . r e s  
.-*-- . J 



D r .  c .  9. S h O U D  Re: 0R:JER 
C?def, Z io logy  3ranch 
iiesearck and Xledicine S i v i s i m  
U . S .  Atoaic Energy C o m i s s i o n  
Oak Ridge, Temessee . .  

Dear D r .  Shoup: 

Thaiiks very much for y o u r  l e t t e r  of  January 7, 1954, 
regara ing  the final r q o r t  on our  Research Contract No. AT-(40-1)-$081. 
A f t e r  your l e t t e r  of October 22, 1353, had a r r i v e d ,  I had planned t o  
make our final r e p o r t  I n  t h e  form of r q r i n t s o f  Dublicat lons as 
U s t e d  i n  o u r  Progress  Report da ted  October 1, 1953. 
now r ece iv ing  some o f  these  r e p r i n t s .  One paper 1,111 aDpear i n  
Apr i l ,  and one i s  s t i l l  i n  the process  o f  being wr i t ten .  I tdke it 
that you would l i k e  t o  have  t h e  r e g o r t  as f i n a l  as p o s s i b l e  and as 
soon a s  -oss ib le .  Ye shall +-,-.,ther t o g e t h w  all the  r e w i n t s  
Dresefitly avs i l ao le  r e l a y  t h e n  t o  you  w i t - a n  :k? next few C a y s ,  
and d i s t r i b u t e  o ther8  In accordpace t t t h  A v e n C l x  C of o u r  con?zact. 
&Zen t > e  - 8 s -  >a?eys awe ?u-3iisljlled, we l - i i i  t>-sn   lay 0:; re;rin:s 
t o  c o m l e t e  the ->ro,ject r c o r t .  

concerned. 

We a r e  J u s t  

* "  - +  

I ho3e t h i s  arrangement w i l l  be s a t i s f a c t o r y  with all 

Very s i n c e p l y  your s ,  

Wayne &dleB, M. D. 

v c c :  C h i e f ,  Xedicz l  =ra?eh 
Division of Biology and Medicine 
U. S. Atomic Energy Comiss ion  
Was?:ngtoz, 25, D. C .  

I I 1 0 1 5 5  
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Ibis w i l l  .cLooul.dge tho copy of your letter to Dr. J. 7. ii.gr:srt)., 
in which p u  indla8t.d th8t you de wt a n t i c l p r l e  contlmdlng mrk on 
tne contract sobjtmt. 

,.e regret that y a ~  find it neC.88- to drop t h i s  ir.temstlng mrt. 
It  iu tc, be hoped that your flu;: c m  continuo It sometime i n  the 
f l  -Lure. 

Goc k1 er I ea 



Ootober 1, 1983 

f i  an deqrrrtolf trained indlvtdurrl would 1 U e  t o  o w  
hem m d  eaatlnw the work, vo rhould bo noat i n t o r o r t o t 9  a 
enoouraging M a  t o  do 80. 





e 

x~~erh~r-Eabdon oohome, only a l ight4  elevate4 I r o t a t ~  produotion 

broken o e l l s .  Whoroar, in the n m o  pruparatlon, ~otoro- l ,+dlpharphate  

pl.oduo t i  on. 
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inoroaswl C02 production. 

leukooyteo t o  make hotate  aay be due t o  rome metabolio aberratlon 

rhsra thoy e m n o t  sake the pmou’c8or, mothy1 glyoxal. Experimmtr 

uy planned to r tuw tho eaproitf o t  leukenlo Oe118 t o  rfnthoriu  

Therefore, the lowor 8ap.01v of  leultsmio 





8. Green, R., Hartin, 8.P., and :.rCKinney, a.R.2 Tha glutathlono 
aontent of humm leukocftes i n  health and 10ukomla. 
fa arnueoript. 

Ca-aa, Venruola, OQ A p r i l  1, 1963. Dr. Rabwt Uillett a r r l r t d  
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;r7 FORM 368 ( J U L Y  2. 19481 

BROUGHT FORWARD AND FILED WITH- 

Urn S. ATOMIC ENERGY COHMlSSlON 

CONTINUITY REFERENCE FORM 



LA F m M  368 (JULY 2. 1M8) 

SUBJECT: Contract XO, wi(4C-1)-1081 

F I L E  DATE: 1/7/54 

10: R u n d l e s  

FROM: S ~ U P  

SUMMARY: 

BROUGHT FORWARD AND F I  LED WITH- 

U. S. ATOMIC ENERGY COUMJSSION 

CONTINUITY REFERENCE FORM 

h-43 



U3 FORU 366 ( J U L Y  2. 1948) 

SUBJECT: Contract AT(4C-1)-1081 

F ILE DATE: 10/22/53 

TO: Rundle6 

FROW: Shoup 

SUMMARY: 

A-3261 

BROUGHT FORWARD AND F I  LED UITH- 

F I L E  DATE: 1/26/5a 

U m  S m  ATOMIC ENERGY COMMISSION 

CONTINUITY REFERENCE FORM 



. - I  

DATE: 1;;-13-53 

INDEX: Contr m e  l o t 1  

FII FT): Contr %ke 2€!9 

INDEXER: 

’ € M A R K S .  

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 

-< r. - .sl*:,*- W q ’  . 





SUBJECT: Contrnct  NO. 4T1(40-1)-1081 

F 1I.E DATE: Cctober 1, 1953 

TO: Haggertg 

FROM: Bundler 

SUWARY: 

BROUGHT FORWARD AND F I  LED WITH- 

C-5785 Sontracts 
Duke 1081 

U. S. ATOMIC ENERGY COMMISSION 

CONTINUITY REFERENCE FORM 



i-5724 

FlI FT): :ontracts  D&P 1031 

IN D EX€ R: 

EMARKS. 

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 





Cecember 31, 1952 

D r .  9am Shoup 
Atomic Energy Commission 
Office of Research and Medicine 
Post Orf ice  Box E 
Oak Ridge, Tenneseee 

Dear Dr. Shoup: 

It occurred t o  me a f t e r  talking wi th  you es te rday  after- 
noon about our  r e sea rch  budget (Contract No. AT - fa-1) - 1081) 
r o r  the coming yea r  that eomo phaaee of o u r  work m i g h t  be obscure 
t o  you. Almost every one of o u r  Laboratory personnel con t r ibu te  
in one w a y  or another toward this  p r o j e c t ,  al though on ly  a few 
a r e  supported by it .  

As mentioned, Dr. T u l i o  Arends has been m r k i n g  as a 
p ro ieea iona l  a s s i s t a n t  on t h i s  pro J e c t ,  wi th  his major ass ignment  
Ceing the stady of  serum proteins. Media for our a e t a b o l i c  s t a a i e s  
must  contain p r o t e i n ,  2% or  over,probably, and a Ugh dena l ty  m e d i a  
gnust be 2 e v z l o p d  for t he  d i f f e -en t i a1  segarzt lon of marrow elements. 
These p r o t e i n  s o l u t i o n s  should be metabolically i n e r t ,  w i th  unstable 
p r o t e i n s  reroved,  and as well defined chemically BB poss ib l e .  We 
have used Cohn's Zinc-g lyc ine  zetzod t o  make SPPS, which seems so 
far  t o  3e a s u i t a b l e  t y p e  of p r o t e l n  t o  use. 

For t hese  a tud ie s ,  Dr. Arends has becme ex2erienced In 
T i s e l i u s  e l ec t ro?hore t i c  aethods,  and has r ecen t ly  s e t  up the more 
p r a c t i c a l  Taper e lec t rophoree is  technique for o u r  l abora tory .  
concentrate  p r o t e i n  s o l u t i o n s ,  we have develo7ed an u l t r a - f i l t r a t i o n  
procedure by dia lyz ing  in cellophane agalnat burrered 20% PVP. A l l  
of theee  procedures a r e  necesssry f o r  u s  t o  con t ro l  the pro te in  con- 
t e n t  an5 concentrat ion in o u r  metabolic mea-. 

To 

We s h l l  be sorry t o  l o s e  Dr. Arends when he must  re turn  
We hope t o  carry on e r f e c t i v e l y ,  however, t o  Caracas t h i a  epring. 

w i t h  the methods he has developed, with t echn ica l  and o t h e r  h e l p .  

here ,  D r .  Wallace Jensen, now a t  S a l t  M e  C i t y .  D r .  Jensen has 
been using radio-act ive I s o t o p e s  i n  his research work there .  We 
hope that h i s  t a l e n t 8  and experience can be used t o  assist  us i n  
soze aspec t s  of t h e  s t u d y  as o u t l i n e d .  

On J u l y  1, 1953, we shall have a new staff member working 

g r e a t e r  
short .  
300 cc.  
A blood 

I I I0115 

The $2,000 allotted f o r  expendable suppl ies  this year I s  
than f o r  l as t  year ,  when we found t h a t  we were about $700 
We f i n d  t ha t  we paid out nearly $9-33 f o r  blood f rom donore ,  
f o r  $l5, each,  t o  provide fresh a t e  blood c e l l a  t o  s tucy .  
cen t r i fuge  may become ava i lab le  here soon which w i l l  enable J 

- - .  --  
QT* v,. s . - 1  



Dr.  Sam Shoup 
Page 2 
December 31, 1952 

UB t o  obtain leukocytes f r o m  blood bank donor8 lese expens ive ly .  

We art3 In the midet of remodeling our laboratory at this 
t l m e ,  wMch poses another  problem. The new quarters  w i l l  be complete 
in about three months or eo,  we hope, and all of  thie work be carr ied  
out more e f f e c t i v e l y .  Perhaps, it would be poss ib le  for you t o  
v i e i t  UB about thio time and become acquainted with our a c t i v l t i e s  
at firathand. 

With many thanks f o r  y o u r  i n t e r e a t ,  I am 

Very s incere ly  yours 
/7 

Wslyne u n d l e s ,  M. D. 
UR: mc 

c c :  D r .  James F. Xaggerty 
Medical Branch 
D i v i s i o n  of 3iolog-y and Medicine 
C. S. Atrmic Energy Commission 
Waehlngton 2 5 ,  D. C. 
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D r .  Sam Shoup 
U. S. Atomic Energy Cornriseion 
Orrice of Research and Medicine 
Post orrice BOX E 
O a k  Ridge, Tennessee 

Dear D r .  Shoup: 

ZeceEber 24, 1952 

I appreciate very muc, y a m  telepAAone c a l l  yes te rday ,  

I have gme over o u r  r e sea rch  program again  in 

regarding the budget tor our AEC reaearch p r o J e c t ,  “Study of 
t he  Metabolism of the Human Bone Marrow, f o r  the ca lendar  
year, 1963. 
the light of t h e  r e v i s i o n s  suggested by your Cormittee. 
ltems of durable na ture  may be required dur ing  the  course  of 
the y e a r ,  b u t  we shall l i k e l y  be ab le  t o  ob ta in  them from other  
eourcea. There w i l l  be sone c’r,anges I n  o u r  t e c h n i c a l  peraocnel 
during the course of the  yea r .  

Some 

The funds a l l o t t e d  f o r  our work during the  y e a r ,  1952, 
have been expended completely. 

Enclosed I s  a r e v i s i o n  of t h e  budget f o r  tke coming yea r ,  
wl-lich I be l i eve  w i l l  a l l o w  us t o  ogerate  with  clore  t o  maxinum 
e f f i c i ency .  We apprec ia t e  very much t he  s u c p o r t  and i n t e r e s t  or 
your Uomf f i l ss lon  I n  ou r  work here.  

Wayne d l e s ,  M. D. 
u 

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

I I \ 0 1 ? 8  



U .  9. Atomic Energy Commission 

Research Contract No. AT - (40-1) - 1081 

3uCget, J a n u a r y  1, 1S53 - December 30, 1953 

Profes s iona l  assistance (Dr. T. Arends, January-March, 1953) $ 825.00 

Technical ass is tance  (Mrs. E .  Sullenberger) ~400.00 

Part-time tachnical a e s l s  tanc e 2759.00 

Expendable apparatus and supplies , chemicale 8 reagents ,  
glaasnare, photographic material, e lectrodes,  f i lters,  
blood from donors ,  blood packs, e t c .  2000.00 

Communications and trave l  

Unexpended, 1952 

University Overhead, 8s 

275 . 00 
a92s9.00 

0.00 
$9259.00 

740.72 
$9999.72 

UR: mc 

. 



Mar Dr. f i q  arty:  

:r. SaT Bhou2 c z l l a d  yortsrday regarding the budget 
-~-I:R:J:; A _  f-r a t = - :  y s m .  :.ncloneS l e  a c o  y of tr;e b u d - e t ,  
whioh V? ape torvardkaz t o  h i m  t o b y .  

'A" : '11c 
co; Lir. .i6Llil Shorn 
Yncloaure 
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U N I T E D  STATE8 ATOMIC ENCROY COMM1881ON 

DIVISION OF BIOLO(IY AND MEDICIkE 
IASYINQTON. D. C. 

Thir l a t t e r  wi th  enclorurer ,  i n  t r i p l i c a t e ,  i r  r e n t  i n  
accordance with the  procedure dercribed i n  a l e t t e r  from 
the General Manager to a l l  Managers of Opcrationr dated 
January 27, 1949. 

1. Inrtitutioa: Dub, mVb?8iv - lohasf d 

8. Other Comment.: 



8 .  Socurl ty  Brqalrrmrrntr: 

I n  accordraco with tho  p r o v i r i o n r  of Gy-93 IRovirod March, 
19501, and tho roquiromonrr of the  I k c l a r r i f i c r t i o n  h i d o ,  
tho Diririo. of Bioloey and Medicine hrr  doterminod t h a t  
tho followinn r o c u r i t y  p r r c r u t i o n r  rhould bo t d o n  i n  con- 
nect ion with t h a  propored re rearch  con t r ac t .  

8- 1, a - ~  nm a - W i l Z  k 
- w - - b u u b ~  .t b n l e p D &  y ).r- -* 

. 
IO. Boeortr: ( ) f Roportr a r e  t o  bo requirad ar  provided fo r  by 

Krorurdum I n r t r o c t i o a  of Novombor 9 ,  1949, 
on r u b j e c t  "Direct  b r a a r c h  Contract Reportr". 

( ) S p o c i r l  Roportr I n r t r o c t i o a r  a ro  ar follow,: 

B8clorrrer: ( f ' * A ' '  - Proposal ,  dated 
\ ) "B" - N o t i f i c a t i o n  l e t t e r ,  datod 

"C" - Other corrarpondence, l o t  t o r r  
"D" - Procureront  D i r e c t i v r . B -  

B i  r t  r 1 ba t  lorn: 

Addrrmoo: O r i 8 i . d  ( w  e n c l . )  DlrirloB 1110: Yollow Copy ( w  anc l . )  
l r t  c6py (' pi* Copy (w/o 0.d. 
2nd Copy ( '  ' Greon Copy ( ' w ,  

rrogru  k a l y o i r  8r8Bob Fl lr:  Whit. Copy ( w  ' - 
Branch: Whita Copy (w/o oncl .  . 

1 I I D 1 8 2  2 







Thir l e t t e r  wi th  oncloruror ,  i n  t r i p l i c r t o ,  i r  r e n t  i n  
rccordrnce with the  procedure dercribed i n  r l e t t e r  from 
tho Gonorrl Y m q e r  to a l l  Yanr60rr of Oporrtionr drtod 
J 8 n u 8 w  27, 1949. 

1. IIatitUti08: Ca-rrsg. sa001 a y+bi*i- 

t I 1 0 1 8 5  
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8. C a a r r n t r  (Con t ina rd )  

8 .  8 o c u r i t y  B r q m i r r a e ~ t r :  

I n  r c c o r d r n c r  with t h e  p r o v i r i o n r  o f  G1-93 t k v i r e d  March, 
19501, and t h e  r e q u i r m e n t r  of t h e  D e c l a r r i f i c r t i o n  Guide,  
t h e  D i v i r i o n  of  Biology and Medicine har determined t h a t  
t h e  f o l l o w i n 8  r r c u r i t y  p r e c a u t i o n a  s h o u l d  be tmken i n  con- 
n e c t i o n  w i t h  t h o  propored r e s e a r c h  c o n t r a c t .  

i a  e r w a u r J l y  m a h w o  -* -- 
&W eu b mpwmd u -- - w--1-* 
-w).w. 

10. R e ~ o r t r :  4 ) Report8 +re t o  be r e q u i r e d  ar provided f0.r by - 
Memorandum I n r t r u c t i o n  of  November 9, 1949, 
on r u b j e c t  “ D i r e c t  Reacarch C o n t r a c t  Repor t i ” .  

( ) S p e c i a l  Repor t s  I n r t r u c t i o n r  a r e  a r  f o l l o t r :  

Ochber 1. 13bl 
Bncloaurer :  4 “ A ”  - P r o p o s a l ,  d a t e d  0. 

\ i “5” - N 0 t i f i c r t i ; n  l e t t e r ,  d r t e d  
l e t t e r 3  v “C” - O t h e r  co r re spondence  4 ‘ID” - Procurement D i r e c t i v e  

Dirtr i b 8 t l o a :  

Addro r r r r :  O r i a i n r l  ( w  e n c l . )  Dirirloo P i lo :  Yellow Copy ( W  rac l . )  
l r t  copy ( a  1 P i n k  Copy (w/o r n c l .  ) 

P r o g r u  AmalyaIr Br8aCh C 1 1 r :  White Copy ( w  ) 
2nd Copy ( ’  1 Green Copy ( ’ a )  

Branch: White Copy (w/o t n c l .  1 



1. 

2. 

3. 

G 

6. 

6. 

7 .  

e. 
9.  

U r t l t u t i o R I l  we- a00 - 
Tot aJ 

P r i m 1  pa 1 I nvastigator 

Duke Univer si tv  







on th i r  3roJeot  sine@ J t i l y  1. Ze l a  supported t h l s  year bj an 

a e r l o u 1  k - c e r  a i r  t y  Fel loxsnip .  

George Chre,  W,D, 

phuaer o f  thlm work from 

lnt8rarldp July 1, 19Sl. 

He wag able t o  n s c f s t  uaf vith the early 

Jan.-June, 1981, before beginning N o  

Ray S h f p h ,  XDD. h. Shipke tinirhed hi8  1 1 )  - 2i-e ~ u b ,  1951, be h r  a s s i r t s d  u i  in obtaining 

blood fron: donors, in 2reyAring leuooofio eusptns ionr ,  processin& 

a m m w  speclaens , and re t t ing  up ohemical aothodr. 3e l r  nov 

irrlakllarizing hinrelf  u l th  2ayer chamtographic  aethodr vNoh we 



h o w  t o  be able t o  uno for rtudylnq the u t i l i z a t i o n  and inoorporation 

into a e l l u l a r  v o t e i n  o? amino aciz;F. 

worked f u l l  t i r e  but i r  now w r k i n g  part time. 

W i r s  Betty  tUmpaon, graduate modioal tsohnologirt, was trrnaferred 

t o  thir project Julr k, 1961, rorking fill time. 

gxpendlturtr,  (Juruary 1, 1981 t o  beptenbcr 15, 1951). 

Capltrl oquipaent $1,t!4Qe88 

'<x%nQ able Supplie a . 3.' 462.09 

Trerel 
4i 

UnlrerRity Overhead 45ee 44 

T o t a l  i q e n d l t u r e  $6,161.89 

Salarlra at the above rate w i l l  coatlnue throughout th io  y o u .  It 

is estimated that ~ ~ 1 , o O O  will r8main unexpended a t  the ond of the 

Sum-. 

continued vork rhould result I n  s igni t ioant  sc l ent l f to  adtancos. 

3atlnfactory progress har been mabe on th ir  proJeat 80 far and 





Kemuth Kars-hau 
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t Dr. ' G o b  Robereon, D i r .  Beaearch -8 October 18, 1950 
and Yedicine, O a k  Ridge O p r a t i o m  Gffice * L. a. Tuttle,  &rt .  Chief, Medical Brrnch 

1. 

z 

E 

k 
5. 
6. 

t. 

au.8 %etabolism of Human Bone Marrauw 

The scope of  the sc i en t i f i c  work ha8 been examined in the 
l i g h t  of the requirements of the beclusificrtion Guide and 
G!11-93 (par. 4c Revised March 2, 1950). 
the work fal ls  in a category uhere there i8 errentially tero 
cnance that restr ic ted  data will be required or developed 

It  i e  determiaa t n a t  

during the investigations. It is recommended that tne c o n t r a c t  



a mtmtr: 

10. amorto: 

- 2 -  



1. 

2. 

3. 

4. 

Aug;u8t 16, 1950 

Proposal for the Support o f  Reaearch Project by the Atomic 

Energy C011m1~i810n 

- 0  T i t l e  Metsboliam of Human Bone Marrow, 

Xnotitution. Duke Univeroity School of  Medicine. 

S c o ~ e  and Present Sta tus ,  

The bone marraw differ6 f r o m  mort organs and t l a e u e a  i n  

the body in that i t s  main product i s  blood cells. 

fe7.- c'3udie8 have been m Z e  of its r e t abo l l s :  (Warren, J. 2101. 

Chex. 16?:543, 1947; Guzaai B a r o n ,  e t  al, J. 3101. Chem. 1?1:801, 

1947, J. Exp. Med. 87:489 and 503, 1948, J. Gen. Phyolol .  32:537 

and 595, 1949, Bird and Evans, J. B l o l .  Chem. 178:289, 1949). 

Mostinvestigators have used rabbit bone m a r r o w .  

gene ra l  indicate  that oxygen u t i l i z a t i o n  is 5 tilres l e sa  than tht  

of highly r e s p i r i n g  t ioouea .  

a c i d 8  are utilized vigorously.  

substances may be especta l lg  important n u t r i e n t s .  

Comparatively 

The findings i n  

G ~ U O O S B ,  pyruvate, aoetate, and amino 

Some evidence suggeats that f e t t y  

No attempt8 appear t o  have been made t o  8tUdy the rnetabo- 
8 

l i s m  o f  t h e  human bone marrow. 

from species to species  it 18 p068ible that metabolic a c t i v i t y  

2oee a l s o .  

Since cellular morphology varieo 

The hemopoietic t issues furthermore are among the most 

vulnerable t o  t h e  action of some d e s t r u c t i v e  agents t b t  may be 

employed i n  warfare and are f r equen t ly  involved in cl infcal  d iseasee .  



-z .. 
I 

The lattm include n u t r l t l o n a l  d e l i c i e n c i e s  (megaloblaatlc c e l l  

6eveloprne.rit) , chea ica l  o r  Z r u g  damage ( a p l a e t l c  aneala ,  agranulocytosl  

sone t g 3 e s  of thrombocytopenic p u r p u r a  and hemolytic anemia), 

r a d l a t i o n  depression o r  damage, and malignant dloeaaso (Leukemia, 

sub-leukemia, mult iple  myeloma, e t c .  ) 

5 ,  Outl ine a work to bs undertaken. 

Prellmlaary o t u d i e s  l n d i o a t e  that bone marrow crellr ean 

be a s p i r a t e d  from human subjects I n  sufficient quantity f o r  i n  

vitro etudiea using t h e  Warburg apparatus. 

a v a i l a b l e  f o r  eeparat ing the p r imi t ive  blood c e l h  from the erytbro- 

c y t e s ,  and for detenn1ni.q the rate of many metabolic proceaeee/mg. 

of fat f r e e  t l saue .  

Adequate method8 are 

< 5 - e  - < .4 -. 
L w i & ' t o  eetem..ine f i r s t  t - e  c o n & i t i o r , s  r o r  o?timl 

survival of the  marrow c e l l s ,  o r  b e t t e r  growth and proliferation, , 

it p o s s i b l e  i n  a chemically defined medium. 

r a t e  of 02 consumption, t he  u t i l i z a t i o n  of gluco86, pyruvate, 

a c e t a t e ,  and amino ac ids ,  e s s e n t i a l  and otherwise i n  normal and 

b 4 - L  < *  I . .  

UIF c 6 t ~  study,%&?---- 

abnormal mrrow as influenced by roentgen i r r a d i a t i o n ,  the presence - 

of P 32, urethane and other agents  which have a wel l  defined 

inf luence  on marrow funct ion,  

Studies OR anlno a c i d  u?take w i l l  r equ i r e  s t u d i e s  witn 

ayn the t i c  rad ioac t ive  amino a c l d a ,  a8 wel l  as amino a c i d  analpeeo 

employing filter paper chromatography and microbiolggLca1 aoeay. 

The hemta loglc  e f f e c t 8  of urethane have been inveeti-  
'A  > I . :,- 

gated i n  e - ~  laboratory f o r  3 gears.  

@owth of myeloid element8 In myelogenoua leukemia and p h s m  

cella i n  multiple myeloma s e l e c t i v e l y  and bene f i c i a l ly .  An 

The compound suppreeees the  
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understanding of i t a  metabolic e f f e c t  i n  bone m a r r o w  l a  an 

i q o r t a n t  a a t t e r  w h i c h  may be s tudied  advantageously I n  v i t r o  and 

i n  VIVO w i t h  the  aid of the r ad ioac t ive  wethime. 

6. Ma te r i a l ,  EcluiDment F a c i l i t i e e .  

The raci l i t ies  of a emall but well equipped$ematologp 

h b o r a t o r y ,  organized and e t a f f e d  as a consu l t a t ion  s e r v i c e  for 

Duke Hospi ta l  pa t i en t s , '  %Y a v a i l a b l e  - f o r  t h l e  i nves t iga t ion .  An 

abundance of c l i n i c a l  m a t e r i a l  i s  a v a i l a b l e .  An additional 

l abora tory  w atallable i n  the Hedleal Researoh BuiltUng a e r o  
e lec t rophore t i c  and phyalco-chemical atudiee of p r o t e i n s  a r e  

being c a r r i e d  ou t .  

at.gp&tsed when cons t ruc t ion  UAdw contract i o  completed. 
c 

Expanded l abora tory  quarterr i n  Duke Hoopital u, 

% >  J T  7 -  - I *  

Warburg equipment b e  been purchased f m  available, : r  
7 . !  

Punda. Addit ional  equipment and suppl ies  pBff.c28&8d tToa the A . E . C .  

*- be u88d i n  this i n v e s t i g a t i o n , a ~ e ~ ~ e d  behr .  
. F  ~ ,I 

cwq-! - ;- +' 

7 .  3 c l e n t i f l c  Personnel.  

R. W. Rundles, A o s i s t a n t  Professor  of Medicine, Cuke University.  

O u t l i n e  of research  experience and publ loat iono appended. 

Robert W. W i l l e t t .  Damon Runyon C l i n i c a l  Research Fellow, 

1950-51. - I n t e r n e ,  Duke Hospital, April-June, 

1948, I n t e r n e ,  Syracuse University Hoap l t a l ,  1948-49; 

A s e l s t a n t  Resident I n  Yedlcine, Duke IIos?i ta l ,  1949-50. 
_. 

. \  

P u b l l c a t l  on8 : '\ 

W i l l e t t ,  R. W., and McPheraon, H. T.: Some observation6 

on i n t r a o c u l a r  ovarian t ransplan t8  with special re- 

ference t o  t h e  effects of progesterone. Thesis, '\ 
I I 1 0 0 0 2  +3 w 
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Gordon R. XcKinney. U.  S. Publ ic  Heal th  Fellow, 1949-51, 

Department of P ! ~ ~ s i o l o g y  and Pharmacology ( D r .  Frederick 

Bernhelm). 

P ubl lcat  Ion8 : .. 

McKlnney, G. R. : A study of t h e  a c t i o n  of a n i t rogen  muetard 

on cytochrome oxidaoe. A n a t .  Record, 101:34, 1948. 

McKlnney, C. R. : The e f f ec t  of a nit rogen mustard on ce r t s  

syn the t i c  reac t lone  I n  r l t r o .  J. Pharmacol. and E-. 

Therapy, 96: 188, 1949. 

XcKinney, S. R . :  The e f f e c t  of colchicine on c e r t a i n  

eynthe t ic  reac t ions  i n  v i t r o .  (Introtiucec? by Frederlck 

Bernhels) Fed. Proc.,  9:301, 1960. 

McKinney, G. R.: The effect of various drugs on c e r t a i n  

phases o f  i n  v l t r o  anabollam. J. Pharmacol. and E x p .  

Therapy. ( i n  p r e s s )  

M c K i ~ e y ,  G. R. : The erfect o f  c e r t a i n  compounds containing 

t h e  aromatic ring on para-AninoUp?urrIc ac id  synthesis 

i n  v i t r o .  Arch. Biochern. ( i n  p r e s s )  

8. Budget. The ea lary  of R. W. Rundles I s  supplied by Duke 

Unlveralty and t he  Department of Medicine. Supplies r o r  the rou t ine  

serv ices  of the Hematology Laboratory are  provided by Duke Horp l t a l  

(about  $4000 annually), as are s a l a r i e e  f o r  2 houee o f f i c e r s  and 

1-2 student techniclane r o t a t i n g  through t h e  laboratory.  

salary of  one t echn ic i an  and a secretary i e  supplied by t h e  

The 



Department o f  Medlelne. A reoearch projeat, mOliaical, hematologic 

and chemical e f fect8  of urethane i n  mult ip le  myelomaa, under the 

direc t ion  of R- W .  Rundles, i r  oupported by the  American Cancer 

80Ciety (49lm aM9alu). 1% i 8  UtiOiPatOd that # U ~ O Z ” t  f r o m  

t h e m  o o u r ~ e r  w i l l  contbue.  

Additional ruppliea, 8al .r ior  and equipment mquerted 

* - 
The proposed atudy rhoutld extend over at  loart  2 parr - 

1 ar U’ - 9, Other Remonaibilltleg Inoestlmtor@. 

R. W..Rundlea. General. medfcal rounds and teaching, 2-3 half 

days per week, care of private  patients 2 half days per  week, 

Balance of time spent In research In clinical hematology. 

R, 1. Willett. Medical Cl in ic  2 3  half  b y a  per week. 

Balance o r  time is spent in clinical hematology and research. 

Major research intereet  will be t h l a  project after October, 1960. 

Gordon R. McKinnm. Full time on thie  project, available 

after October, 1950. 

Research fund8 of t h e  Department of Medicine a r e  f u l l y  - F’ 
utilized to provide sa lar lee  for the s e n i o r  lnvest lgators  and 

eupport  research projecte without outel&e k b s i d y .  

Praboeed Budrret 
January 1 ,  - December 30, 1951. 

pn S P b l i  ea & the A t o m i c  Enerprv coBti##ionJ 

R. W. Willett (July 1, 1951-December So, 1961 

Gordon R. McKinney (July 1, 1961 - December 30, 1951) 

$1, 750.00 

1,750.00 -- e,m.bb Technician ($200 montG)  . Y !  

L?* r m  4*1. ‘4 3 6 s  \ \ l 0 0 Q Q  
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C a D l t a l  EaulDment : 

Chromatography cabinets (3) 750.00 

, Coleman Jr. Spectrophotometer 300.00 

Dubnoff Metabollo dhaking Incubator 300.00 

Warburg glarmm m.00 

Analytio balanee 600.00 

c 
Refrigerator-iroeter 250.00 

Ine t l ta t iona l  Overhead @ 8% L 

T o t a l  

PrinciDal Inv e e ti aat o r  

Apgroved by Executive Committee, 

Duke University School of Medicine 

Approved by A h i n l e t r a t i o n ,  

Duke University 
I 

I I 1 0 8 0 5  e 



- Assistant I n e t r u c t o r  in 

Anatomy, Cornel1 University Meaical College, 1933-37; I n t e r n e ,  

AeaIetar,t Realdent and Reeident i n  Medicine, h l v e r a i t y  o f  Uchigan 

Hospital , 1940.43; I n r t r u o t o r  in I n t e r n a l  Medioins , u d  Rerearoh 

A r e i r t a n t ,  Slmpson Hemoris1 In r t i t uOe ,  1943-45; Duke Unirerrity, 

1945-49; Ars l e t an t  Profearor of lledlcine, Duke Unirerrity, 1949- 

P a r t i a l  Bib11 m: 

Rundlee, R. U. , and Paper;, J. W. t ribor m d  ceUrlrr degeneratior 

following temporal lobeotomy in t h e  monkey. J. Comp. Beurol, 

68: 267, 1937. 

Bethe l l ,  F. H., Sturgis,  C. C. , Mallery, 0. T., and Rundles, R. W. 

Blood: A review of r ecen t  l i t e r a t u r e .  Amh. Int. Xed., 74: 

36, 131, 197, 1944. 

Rundles, R. W .  : Diabet ic  neuropathy, general  review with r epor t  of 

125 cases. Med., 24:111, 1945. 

Rundles, R. Wane; Hemorrhagic t e l a n g i e c t a s i a  with pulmonary artery 

aneurym. Am. J. Med. S c l . ,  210:'76, 1945. 

Bethell ,  F. H. , B t u r g i a ,  C. C., Rundles, R. W . ,  and Heyers, M. C.: 

Blood: A reflew of the reoent literature. Arch. Int .  Hod. , 
76:239, 368, 1945, and 77:89, 196, 1946. 

Rundlea, A. Wayne: Prognoeie i n  the neurologic maniierrtationr oir 

pernlclous anemia. Blood, 1:209, 1946. 

Runalea, R. W. , and F a l l 6 ,  ifarold F.: Hereditary (sex-linked 3 )  

anemia. Am. J. Med. Sci . ,  211:641, 1946. 

Hodgea, Fred J. , Rundlee, R.Wayne, and Hanelln, Joseph: Roentgenologic - 
study of t h e  small i n t e s t i n e .  Radiology, 49:587 and 659, 1947. 
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1 

Loge, J. P. , and Rundles, R. W.: Urethane ( e t w l  carbamate) 

therapy i n  mul t ip le  myeloma. Blood, 4:201, 1949. 

Schieve,  James F. , and h 1 d l 0 8 ,  R. W. : Reeponse of l i n g u a l  

mani iea ta t ione  of pernicioue anemia t o  p t e roy lg lu t aa l c  acid 

a d  vltanln 312. J. Lab. dc C l i n .  Xed. 34:439, 1949. 

McPheraon, A. 2. , J01108011, u. , and R ~ n d l e r ,  R. w.: Vltamln B12 

therapy  in megaloblastic anemia of Infancy.  J. Ped., S4: - 
S29, 1949. 

Rundler, R. W . ,  and J o n ~ a o n ,  U.: &tartare8 i n  bone m a r r o w  and 

Variability of roentgen appearance and e r r e c t  of urethane 

therapy on skeletal dioeaoe. Am. 3. Roentgenol, (in prera)  

Rundlee, R. Wclyne, Dillon, M. L . ,  and Dil lon ,  Edlth 8 . :  Hul t ip l e  

Myeloma. 111. Errect of  urethane therapy on plasma c e l l  

growth, abnormal rerum p ro te in  components and Bence Jones 

p r o t e i n u r i a .  J. Clin. Invest. (in presr) 
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