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Atomic Energy C o m i s s i o n  
O a k  Ridge 
Tennessee 

Gentlemen: 

3nclosed ?erewith I am re turn ing  three executed 
copies  of CoRtract KO. A T - ( ~ O - ~ ) - ~ O ~ I .  
t5ey have been executed bcg you, i t  will be apprec ia ted  
if you ?;ill. return 0r.e si:ze? c03p 5 2 5  c:e c o r . f o ~ c e 2  
copy f o r  our f i l e s .  

AS soon as 

Very t r u l y  yours, 

w d  
Pusiness :,'z:a=e? and 

COK? t r o l l e r  



.I - &. t l m a  t 





CIS ~ a a t r .  Payr;le m / c p  o f  Contract (u/D) 
Contrr;ct Section 2 



I I \ O b 7 2  
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Mod. 1 to h t .  ~~-(IO-1)-1081 

Duke Vni-"-ersi ty 

GAZ 
Mashingtm 
Yon t ra c t fi 1 e s 
T i n a x e  ( 2 )  
?.esearch & iledicine ( 2 )  
' iashing5on (E!@?-? ' 
3x;r - i  cop:; 







! 

. 

(?ZF,Z?;G: Genenl Services Adrinlstrztion Gene- Circular 
KO. 2, dsted h y  1, 1950, Section 4 )  

0 - 
CCP;ITR1CMIR: Duke University 

CQJTRIC: PIC. : AT-( Loll)-1081 c 

DAnl'E OF CCBTTUCT: December 14, 1950 

u or secure t h i s  contract, and said 

hereby ape- tbt it w i l l  furnfeh such inform?tian relstlng thereto as m y  

be requested by the dtamic Energy C m m i s s i m .  

DATE: January 12, 1951. 





. 

oct n 

I ... 

J. Y. ml& b. 
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Contrac t  Nc. ~T-(&0-1)-1081 

h k e  ' Jn ivers i  tp  

3 i s t r i b u t e d  v'a2uz-y 2, 1951 

WO 
Tas hin &on 
Contract  files 
Finance ( 2 )  
Resiarch 8. Medicine ( 2 )  
Contractor  (1 sgnd & 3 conformed) 
Xashington ( Tut  t l e  ) 



Zecezber 11, 1950 

U. S. Aton ic  3nergy SonTdssion, 
Oak Xidge, Tennessee. 

Attent ion:  Hr. C, Vanden Bulck, 
A s s i s t a ~ t  t o  the LIanaSer, 
Oak M d g e  Operations. 

gear  Kr, ?anden ?ulck: 

.:.ttached. here to  ?;e are r;tiLrnir,q t h r e e  
~::is~ 2: :QzLrz:t 1-2. _ _ _  :I-( i - C - 1  l ,  1-1 - -  , 7 ,  .,?.:21.1 . .  
have 3eey. proper ly  signed by the  .“resident  of 
the - - r , ivers i ty  an5 witnessed. 

As soon as the  c o n t r a c t  has been exe- 
cuted bg you f o r  t h e  .*.tomic 3 e z - g y  Corziss ion,  
iz -;;ill ‘ce apprec ie te?  i f  one oi” the  sizned 
copies  i s  r e tu rzed  t o  us  and, i n  addi t ion,  
three c o r z o m - e d  copies ser,t as f o r  use in the 
act- . inist-ation o r  t h e  cont r2c t .  

ASS : j p j  
cc :  3r. ::‘a;.rre 3undles. 





Office Memrdndmv UNITED STATES GOVERNMENT 

TO : John Idoom, Direotor, Contract Division DATE: December 30, 1952 

Wobc :Kenneth h s s c h a u ,  D i r e c t o r ,  Research ard Medicine M v i s i m  

SYMBOL: 0FIB:CSS 

Ne are in receipt of agproval by t b  mrlsion of Biology as i  4 d i c F n o  
for renewal for one year of the subject c o n ~ a c t ,  md Procurerpent 

call& for tho 1p1 of  $l2,m. Om I k c a r  23, 1952, Dr. C. S. Sholip 
asked Dr. Rundles to submit a new revised budget in l ine  dth  
Hashing ton reaoasndations.  

M r ~ ~ t i ~ e  No. By#3-109 b * .Hplt *I $lO,ooOe Tho budget r u b i t -  

Ihe revired budget has now been received from Dr. Rundles under date 
December 24, and i r  O n C l 0 8 e d  hersRith. 
Dr. T. Arends is t o  be on the project  o n 4  until Y m h ,  1953, since 
soon after t hz t  tiae b e  will re turn  to Venezuelz. 
the inah body of the tecnnical work will be carried 
personnel to be % p i l i e d  who a r e  trained in cl inical  biochemistry. 
IC w i l l  be noted Ut the it- under capi ta l  equlpllent in the 
original budget In the mount of $loo0 a r e  r e w v d  f'rcm tbe revised 

In th. revised budget, 

From k c h  onward 
additional 

bridge t e  

of 

Dr. Rundles reporto no remining unobligated balance. 'We would 
appreciate the aasisknoe of pur of f i ce  in preparation of this 
renewal c o n t r w t  in the mount of $lO,oOO including 8% overhead. 

h'. C. S. S h p  w i l l  serve as Technical Advisor for this Mvlsion. 
A SUIIIPB~J  of the research program I s  ancloaod. 



UNiTED STATES ATOMIC PNOILQY CQYYIB8ION 
DIVISION OF EIOLOOY AND MEDICINE 

IASYINQTO%. 6. C. 

DATE: - . . 

Fenneth Kasschau, Director,  Office of Research and Mdicice  
Oak Ridge Operation8 0 
Jam36 F. Baggerty, fiad cal Branch rice 

TRAHSYITTAL OF RESEABCR PUOPOS4L FOB CONTRACT NEQOTIATION 

Thia l e t t e r  w i t h  enclorurea ,  i n  t r i p l i c a t e ,  is a e n t  i n  
accordance w i t h  the procedure described i n  a l e t t e r  from 
t h e  General Manager to  a11 Manqera of Operat ions  dated 
January 27 ,  1949. 

1. I n r t i t u t i o a :  Duke Dnirsrrity - School of Wdialne 

3 .  t l t l s :  "Study of the lbtabolian of t h e  H m  Bone IYarra" 

4. ( Nos ~ o a t r a c t  or (XT 1leosw.1 or ~ o a t r r c t  N o . n 8 l  

5 .  Dur8t los  - Fro.: Jpnuvy 1, 1955 To: Deasmbor 31, 1955 

6.  AEC Tecbo lc8 l  Supsrvi8 ion:  Medical Branch 

7 .  Becomaended SuPOort: ~lO,OOO.OO, including overhead at 8% 

Authorized by Procursmen t Direct fve No, - 
I rouad $ 10.000.00 

A c t i v i t y  No. 6300 

8. Other Commeotr: 

It is reco-nded that the budget be revised at e level of 
SlO,O@@.OO, w i t h  d e l e t i o c  of funds f o r  purchase of manomtercr 
md umlyfical balmco. 

Since this cons t i tu tes  the th ird  year of aupport, there  is 30 

asmrmce of 8UPpOl.t beyond t h i r  oontrrct year. yIpIy.yQd# 
uI-c ~ ,--yU-. . - . , c r P r ~ ' ~ , * u ~ . r ; , - - * , r , ,  

T 



8 .  Security Boqoiromeatm: 

In  accordance w i t h  t h e  p r o v i r i o n s  of  01-93 ( R e v i s e d  March, 
1950) , and t h e  r e q u i r e m e n t s  of the D e c l a s r i f i c a t i o n  Guide,  
t h e  D i v i s i o n  of B i o l o g y  and Medicine b a r  de te rmined  t h a t  
t h e  fo l lowing  s e c u r i t y  p r e c a u t i o n s  rhould be  taken i n  COD- 

a c c t i o n  w i t h  t h e  p roposed  r e s e a r c h  c o n t r a c t .  

10. Report@: (1) R e p o r t s  a r e  t o  be r e q u i r e d  as prov ided  f o r  by - 
Memorandum I n s t r u c t i o n  of November 9 ,  1949, 
on  subject “ D i r e c t  Research C o n t r a c t  Repor t s” .  

( ) S p e c i a l  R e p o r t s  I n s t r u c t i o n s  a r e  as  fo l lows :  

ED Cl 0 8u r e  I: (1) OtA” - P r o p o s a l ,  d a t e d  Widatad 
\ “B” - N o t i f i c a t i o n  l e t t e r ,  d a t e d  LLL A * 

( 1 “C” - O t h e r  correspondence,  l e t t e r s  
CX) I ‘ D ”  - P r o c u r e r e n t  Directive- - 

D i m  t r i  b o t i o r :  

Addrrrree: O r i g i n a l  ( w  e n c l . )  Division P i l e :  Yellow Copy ( w  e n c l . )  
l a t  copy ( ”  ‘ 1 Pink  Copy (w/o enc l . )  

P r O ( r u  An8lY8ir Branch P i l e :  W h i t e  Copy ( w  ’ ) 
2nd Copy ( ”  ’ ) Green Copy ( ’ ’ )  

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



December 2&, 1952 

I 8ppmcl8te very u c h  Jwr tolephone c a l l  jesterday, rogudiag tho hdget  
for our AIX research project, mStady of the Ystabolirrr of the  H u n n  Bono 
Yurar', for tb. c8l.ndul year, 1953. 
y.in In tho light of tho n r r i r i o ~  ruge5scrtrd p u r  Codttoo. h 
iku of durablo aataare .rq bo roqufred daring tbe urnme of t h o  year, 
but we mall l i k e l y  be 8Sle t o  o b t d n  tihem from other tourcob. There 
w i l l  be ma@ chalpes in our technical pomnn91 during tbe course of ths 
year. 

I baro prr  mar tmr n r s r u h  progrr 

Tho funds lllo have b a n  ffpendgd 
-5 *-.-L- -->- ,----r..r-- - 

7 1 ' Ezlclosed Fs a rer is ion of the budget for the  coming year, which I belteve 
rill a l l o w  us to operato w i t h  close to m a x i m m  efiicioncy. Je rpproaiak 
vary u& tb, rupprt uxl intarest of your Commission In our work bare. 

Very sincerely p u r a ,  

/ r /  Wayne Rundles, Y. D. 

COPT 

I t 1 0 t i j 5  



U. S. A t o r i c  Worm Cor irdoa  

Reaomch Contrrct No. AT - (LO-1) - 1061 

2000.00 

b=pead.d, 1952 

University Overhead, 8% 

0.00 

I 1  i U b G b  
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R e s e a x h  P r o j e c t  S?onsoree! by t h e  Atonic Energy Com,-,lssion 
Metbkollsm of Hunan B.ne k i r o w ,  R. W. Rundles, X. D . ,  

Duke U n i v e ~ l t y S c h o o l o f c i n e ,  October 1, 1952 

During t h e  3ast y e a r ,  o u r  rnajor e f f o r t  i n  t h i s  ? r o J e c t  has 

keen ex?enCed in p e r f e c t i n g  t echn lch l  procedures  r equ i r ed  f o r  the  

study of leukocytes  in v i t r o ,  and i n  s tudying c e r t a i n  a s ? e c t s  of t he  

metabolism of  normal human l eukocytes .  The l a t t e r  h a s  been neceaeary 

t o  prov ide  r e fe rence  dath with which t o  compare t h e  z e t a b o l l c  a c t i v i -  

t i e s  of 1mz:ure l eukocy tes  &nZ L, -?ne sarrow. 

I ??ckr i ick l  Procedures:  The sethod of  e e 9 a r s t i n g  v i a b l e  

le!2coc;;t?c fy:: zc~.r ,a l  5130~ v r ' + f i  - b - . o ~ ~ :  e y - g s i n g  t!-,e-- tg z.nti-c?:.::lezts, 
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. . .  
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Wayne Runiles, M. D. 



? c ?z*;-;:< 2 L - 
;a.-can >.. !<:KlA.-.ey, ?h.L". , z a s  m ~ k e d .  f i l l  t i z e  or( ::is 

2 r G j e c t  s i x e  u'uly 1, 1551. 

Socle  t y  Fellowsnip. 

t i e  i s  si?->orteZ by ~n A.ieF1ca.n C L i c e r  

,%y Schipke ,  M. D . ,  continued work on t h i s  p r o j e c t  ae outl ined 

before  th rouch  February,  1352, when he begaz t h e  p r i v e t e  3 rac t I ce  

p e d l a t r i c s  In Har t fo rd ,  Connecticui. 

of 

T u l i o  Arends, M. D . ,  took over 2r. Schipke's work at f l x t  

on a part-time bas ie  i n  January, 1952. 

c a l  su7e rv i s ion  of ? a t l e n + s  whoa we use f o r  l n v e s t i c e t l o n ,  ui?. t he  

aevelopnent of p r o t e i n  solutions In which to stuig leukocyte ae ta5ol i sz ,  

He a s e l s t a  us with the c l i n i -  

_,.... r r z  PA::- o t z e -  c:?e;ic: 1 iete-:i:.ztiszs. 
L n - - -  

. I  ... rs. 3:iai.;~ a;-ler.'ce-- C T  -. =: :r;zs:erye: :r.is ;~=:s2=fy - 0  - 

t'orx full f:.r.e, uL.urcl-J T c  - " 9  c)- -  1, 1552. %.e r2.s C t e n  o i ~  c:.ier ~ec . - - - . i c i~ l ,  

ge=.foFzir,z c e l l  coun t s ,  ~ r c J c e s ~ i n ~  b l ~ o c ,  C o i +  l a c f a t e  er,al;.ses, e's:. 

, a l l ey .  

- 
- 

%he hzs ':?en nelpee p a r t  tirne G J  I..lss aocbjr J. C&lL:ha.~ a:.; , - l a  " - - n u 9 ~  c 
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1,233.31 
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Octo'cer 1, 1352 

1. 
.- L. 

5 .  

4 .  

c . 

P r o s o s e l  fo?  Extension o f  Resee.rc,i P r c j e c t  Su??o-tea by tne 
AtoinIc  S n e r s y  Conzlssion 

T i t l e .  Meta'cclisrr. of %uzar, - = m e  Yi : *~s ;w.  

- -ns::tuticn: Duke C n i y e r F l t y  Scnool of ?4ecicL?e. 

vorh  of tine. 

1 I lob93 
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Reprinted from F~DEVTION PROCEEDIN- 
VOl.  11, No. 1, Much, 1w 

Pn'nkain U 3 . A .  

Respiratory activity of human leukocytes in vitro. 

AND SAXUEL P. MARTIN (introduced by FRED- 
ERICK BERPU'HEXM). Dept .  of Medicine, Duke 
Univ. School of Medicine, Durham, N. C. 
Leukocytes were separated by gravity sedi- 

mentation with dextran (C. P. Emerson) from 
the  blood of healthy individuals after i t  had been 
passed through a decalcifying resin and handled 
without exposure to wettable surfaces. After 60 
minutes' sedimentation a t  4" C., the leukocytes 
were concentrated by centrifuging 15 minutea at 
50 times gravity and decanting the supernatant 
plasma. The white cells were resuspended in 
plasma and Hanks' solution, modified to contain 
no divalent cations. The Qo, of these cells, deter- 
mined by Warburg's direct method and reported 
as microliters O:/lO' cells/hour, was 6.3, n value 
which did not change upon the  addition of citrate, 
alpha-ketoglutarate, succinate, fumarate, malate, 
oxdacetate or  glutamate in f ind  concentration of 
0.01 M. Esogenous cytochrome c (0.ooOOS M) did 
not stimulate nor did malonate (0.01 M) inhibit 
respiration wi th  or n.i thout added succinate. RCX 
and p-chloromercuribenzoate in a final concen- 
tration of O.OOO1 M markedly depressed respira- 
tion, but 0.001 11 DSP was without effect. When 
cells were broken by grinding with alumina gel, 
however, s thu la t ion  with succinate, alpha-keto- 
glutarate, osalacetate, cytochrome c, and DNP, 
and inhibition with malonate n-ere observed. 
This indicates the existence of succinoxidaee and 
an active Krebs cycle in  msture leukocptes. It 
waa evident that  an intact cellular membrane 
prevented the usual stimulation by Krebs cycle 
intermediates and the inhibition by malonate. 

GORDOS R. I f C K I X N E Y ,  R. WAYZJE RUNDLES 



. 
, Reprinted from FllDSB+TION P R O C E E D L N ~ ~  

Vol. 11, No. 1, March, 1952 
Printed in U . S . A .  

d 

Respiratory activity of human leukocytes in vitro. 
GORDON R. MCKINNEY, R. WAYNE RUNDLES 
AND SAMUEL P.  ARTIN IN (introduced by FRED- 
ERICK BERXHEIM). D e p t .  of Medicine, Duke 
Univ. School of Medicine, Durham, N .  C. 
Leukocytes were separated by gravity sedi- 

mentation with destran (C. P. Emerson) from 
the blood of healthy individuals after i t  had been 
passed through a decalcifying resin and handled 
without exposure t o  wettable surfaces. After 60 
minutes' sedimentation at 4" C., the leukocytee 
were concentrated by centrifuging 15 minutes a t  
50 times gravity and decanting the supernatant 
plasma. The white cells were resuspended in 
plasma and Hanks' solution, modified to  contain 
no divalent cations. The  Qo, of these cells, deter- 
mined by Warburg's direct k e t h o d  and reported 
as microliters 0 2 , ' l O :  cells,'hour, wss  6.3, 3 value 
which did not change upon the addition of citrate, 
alpha-ketoglutarate, succinate, fumarate, malate, 
osslacetate or glutamate in final concentration of 
0.01 31. Exogenous cytochrome c (O.oooO5 M) did 
not stimuIate nor did malonate (0.01 M) inhibit 
respiration with or without added succinate. KCN 
and p-chloromercuribenzoate in a final concen- 
tration of O.OOO1 ninrkedly depressed respira- 
tion, but 0.001 11 DNP was without effect. When 
cells were broken by grinding Kith alumina gel, 
however, stimulation with succinate, alpha-keto- 
glutarate, oxaiacetate, cytochrome c ,  and DNP, 
and  inhihition Kith mdonnte were observed. 
This indicates the existence of succinoxidaae and 
a n  active Krebs cycle in mature leukocytes. It 
was evident tha t  an intact cellular membrane 
prevented the usual stimulation by Krebs cycle 
intermediates and the inhibition by malonate. 



- .. . .  
.I -Reprinted from F n ~ i a r j l o ~  PEOCZXPIN~ 

* A  Vel. 11, No. 1, W, 1963 
Rinkdin U 9 . A .  

Respiratory activity of human leukocytes in vitro. 
GORDON R. MCKISNEII, R. WATSE RUNDLES 
A N D  SAMUEL P. MARTIN (introduced by FRED- 
ERICX BERNHEIM). Dept .  of Medicine, Duke 
Univ. School of Medicine, Durham, N .  C. 
Leukocytes were separated by gravity sedi- 

mentation with dextran (C. P. Emerson) from 
the  blood of healthy individuals after i t  had been 
passed through a decalcifying resin and handed 
without exposure to  wettable surfaces. After 60 
minutes' sedimentation a t  4" C., the Ieukocytes 
were concentrated by centrifuging 15 minutes at 
50 times gravity and decanting the supernatant 
pIasma. The white cells were resuspended in 
plasma and Hanks' solution, modified t o  contain 
no divalent cations. The Qo2 of these cells, deter- 
mined by Warburg's direct method and reported 
8 s  microliters 0?/10; cells/hour, w3s 6.3, a value 
which did not change upon t h e  addition of citrate. 
alpha-ketoglutarate, succinate, fumarate, malate, 
oxslacetste or glutamate in  fins1 concentration of 
0.01 31. Exogenous cytochrome c (O.ooOo5 M) did 
not stimulate nor did malonate (0.01 M) inhibit 
respiration with or without added succinate. KCK 
and p-chloromercuribenzoate in a final concen- 
tration of O.OOO1 Y markedly depressed respira- 
t ion,  but 0.001 DSP was without effect. When 
cells were broken by grinding with alumina gel, 
however, stimulation wi th  succinate, ulpha-keto- 
glutarate, oxalacetate, cytochrome c, and DXP, 
nnd inhibition with malonate were observed, 
This indicates the existence of succinoxidase and 
an active Krebs cycle in mature leukocytes. It 
was evident that  an intact cellular membrane 
prevented the usual stimulation by Krebs cycle 
intermediates and the inhibition by malonate. 



Ofice Memordndwz U N I T E D  STATES GOVERNMEKT 

FRO>( 8. G. H~~nphriO8,  Chief, Contract Coordirration B a z h  

T8ahington ha8 auggeatad 8nl the Contractor has concurred in 8 
r a t i o n  in the pmposd capital e q u i p n t  i t e ~  to $500 a d  the 
comnunications and trawl item to $200. W i t h  these a d j u t a m t s  
the budget #et  f o r t h  in the Contractor's proposal I 8  in tbe amount 
of $9300 before adding overhed a t  8$, or $?& nuking 
$lO,Q& for the second year. 
December 28, 1951, attached, reports there rill be a balance a t  
the end of the year of $l500. 
approma t u d g e t  lsav2s a n e t  p-nt d.= Tor ';?e szcand yea= in 
the amount of $8,5&. 

t o t a l  of 
The Contractor1s letter dated 

Deducting t h i s  balance fro3 the 

It is reqclested that you prepare an appmprirla modification to 
srt..ad the tern of the contract t o  covor the research progra~ 
and provide f o r  a lump slan pqmerrt Fn the amount of $8,944. 

Do C. 3. Soup rill act M technical advisor on tbirr contract 
action. 

R G. Hu@bIes 

CCr c. s. soap 

Ed. Zlegler 
d. Nicholson 

L. D o  MICE- 



C r .  Sam Shoup 
AtoTlc Energy Coaz ia s i cn  
Office of Resebrch a d  Medicine 
P36t Ofrice BOX E 
Oak R i d ~ ~ e ,  Tennessee 

De;r 3r. Shoug: 

Atonic Znergy Co.mission, Division GI' S:o:bpy and 
9 9  ... i G i c i n e ,  1531 C o n s t i t u t i - n  b v e .  iJ.':!. , 'dcca-~nzton, L.C.  



. .  

TO H. G. Humphries, Contrac t  Coordinator D A T E .  November 3 ,  195C 
F RC bl  John H. Roberson, a i r e c t o r  sf Zesearcii and b d i c i n e  

SL'BJECT RSS3BCH COWIR4CT rO'I3! D G E  UNIVERSITY, SCHXIL OF MEDICINE 
(R. Y. RUNDIES) 

Ue are enclosing a request for a research contract rith Duke 
Unirarrity, School of b d l c i n s  together rith a mho fraQ 
L. W. Tuttle t o  Dr. Roberson for the f o U o d n g  projectr 

. .  . '  * 

Corley : oc 

.*. . I 
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Ofice Memmdam UNITED STATES GOVERNMENT 

’.e are e n c l o s i n g  a nernorzndum from t h e  Division of Z i o l o g y  a d  
k e d i c i n e ,  I. E-anington, d a t e d  >;overier 25, 1951, a ~ t k x i z i n ~  tke  
renewel  of t h e  s u b j e c t  c o n t r e c t  f o r  a per iod  of one ye=, beg in r i rg  
January 1, 1952. 

Lr. C .  5. S:?cn~  -..ill a c t  :..s tecr , rAical  ad\-isor f o r  t:-Ls ,x!”lice. 
-.iould arpreci? t e  your a s s i s t a n c e  i n  n e g o t i a t i n g  t h i s  c o n t r a c t .  

:.e 



1k.L S r A i E S  ATOMIC U E R O Y  c O Y Y I 8 8 I O h :  
D I V I G I O N  OF 8JOtOOY AND BEDIC!NE 

1ASUINOfON. 0 .  C. 

IUBJECT: TOAN611 TTAL OF BESGAYCH PPOP36AL FOB CONTRACT NEQ6TIATION 

This  l e t t e r  with encloruras ,  i n  t r i p l i c a t e ,  i s  sent i n  
accordance w i t h  :he procedure descr ibed i n  a l e t t e r  from 
the General Y u r q e r  t o  a11 Managers of Operat ions  dated 
January 27, 1949. 

1. Institution: Duke University School of Ledicine 

3. title: “Xetabolism of Euman Bone :.:arropI“ 



- a -  
b .  Comaento ( C o n t i n u e d )  

$. Security Raqoiremeato: 

I n  acco rdance  w i t h  the p r o t i r i o n r  of CIM-93 {Rev i red  March, 
1950),  and t h e  r equ i r emen t s  o f  t he  D e c l r r r i f i c r t i o n  Guide,  
t he  D i v i s i o n  of B io logy  and Medicine haa determined t h a t  
t h e  f o l l o w i n 8  a e c u r i t y  p r e c a u t i o a a  rhou ld  be takea i n  con- 
n e c t i o n  w i t h  t h e  proposed r e s e a r c h  c o n t r a c t .  

Since there is essentially zero  chance that restricted 
d a t a  will be required or developed, no personnel security 
requirements should be imposed 

10. Reeort r :  O C )  R e p o r t s  are t o  be r e q u i r e d  r a  provided f o r  by 
Memorandum I n s t r u c t i o n  of November 9 ,  1949, 
on s u b j e c t  “ D i r e c t  Research C o n t r a c t  R e p o r t s ” .  

-_ 

( 1 S p e c i a l  Reports  I n a t r u c t i o n s  a r t  as follows: 

Eo c 1 o w  rea: (x) “ A ”  . P r o p o r r l ,  dated Cctober - 1, 1951 
1 “B” - Notification l e t t e r ,  d a t e d  

( “C” - Other  co r rc rpondcnce ,  l e t t e r s  
(XI  “D” - Procurement D i r e c t i v e  3 5 2 - 9 6  

Di I t ribat loo: 

A d d r c u e e :  O r i g i n a l  

2nd Copy 
l r t  copy 

Program Analymls 
Branch: White Copy 

I e n c l . )  D l t t r i o n  P i l e :  Yel low Copy 
‘ ‘ 1  Pink  Copy 

Green Copy 
Braacb Pi le :  White Copy 

( v / o  e n c l . )  

( w  e n c l . )  
w/o e n c l .  1 

* I  
( w  1 
’ 
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7. 
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~ .--e-- -- . -I- &.--e _. U 8 c e  Memordndmv -, UNITED STATES GOVERNMENT 

Dr. P. H. W e r ,  Offlm of*- .nd Ibdieiae,hrs been iicrignabd 
technical advisor on thir centrwt. Please contact hir on rpllr hchpical 
questione 

&closnna: 
Memo a Roberson U-HO 
Memo fh Tuttle l&lw r/ 
Approved Project 

CC: Dr. R. H, Rucker 
b*S. sob1 
-0 Stockburger ( b e e )  

m r i e s  t lm 



'10 : Dr. j o h n  Roberaon, D i r .  Besearch -8 October 18, 1950 

P" and 36edicineD O a k  Ridge Operations Gffice 
t L. 3. Tutt le ,  b e t .  Chief, Ybdical Branch 

8UBJM9: 9 ! u l f m ~ o Q ~ ~ m ~ I # Q I u n m  

atl@t Qetabolism of Human Bone Marrm" 

k D a ; r r t i O r r - l k m  Ib: one year w i t h  provision for 

5. u a k c h r r i d  

70 -%8 

The scope of the e c i e n t i f i c  work has been exmined in t i  

light of the requirements of the D e c l u s i f i c r t i o n  Guide and 
GX-93 (par. 4c Revised March 2, 1950). 
the work f a l l 8  in a catagorg uhere there I 8  08sentially Lero 
cnance that reetrictad data will be required or developed 
during the invest igations.  It i s  recommended that tne contract 
be ret up on a ompletely unclassified brris. 

It is determir?ed tnat 

- 
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Trurel 166 38 

$8,708.46 

Unlrorsity Oterh8ad 456.44 

Total  Gxpendlturs r6,161.89 

Salaries a t  tha a w e  rate vi11 aattlnue throughout t h h  7 0 ~ .  It 

i s  ratiaotc0 t h a t  $800141,000 v l l l  rsadn ~n8xp0nd.d a t  the ond of the 

jmc. 
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A u g u s t  16, 1950 

Proposal f o r  the  Support o f  Research Project by the Atomic 

Energy Conmiga lon  

1. T i t l e .  Metaboliem of Human Bone Marrow. 

2. I n o t i t u t i o n .  Duke Univeroi ty  School of Medicine. 

3. In~eatigator~. R. Wayne Rundler, Ph.D., M.D. - 
Robert W. W i l l e t t ,  M.D. 

Gordon R. McKinney, Ph.D. ( Ju ly  '51) 

4. ScoDe and Preoent  S t a t u s .  

The bone marrow dirrers f r o m  mort  organa and t i e s u e s  in 

the  body i n  that its main product  Is blood c e l l s .  

fe;l Pt;udies Pave 'ceeri r a t e  of I t s  r .e ta5ol ls . r .  (Warren, J. E i o l .  

Chez. 167:543, 1947; Guzaa? B a r r o n ,  e t  a l ,  J. 3101. Chem. 171:801, 

1947, J. Exp. Ned. 87:489 and 503, 1948, J. Gen. Phyoiol. 32:537 

and 595, 1949, BFrd and Evans, J. Blo l .  Chem. 178:289, 1949). 

Wost inves t lga tors  have used rabbi t  bone m a r r o w .  

general I n d i c a t e  that oxygen u t i l i z a t i o n  is 5 t i n e s  less than tk t  

of highly re tapir ing t i o a u e o .  

ac lde  a r e  u t i l i z e d  vigorously.  

substance8 may be eepec la l lg  important nu t r l en te .  

Comparatively 

The rindinge In 

(11~0088,  pyruvate, acetate, and amino 

3ome evidence suggests t ha t  fatty 

No a t tempt8  appear t o  have been made t o  rtudy the metabo- 
I 

l i e m  of the human bone marrow. 

from epecies t o  epec iee  It is poas ib le  that metabolic a c t i v i t y  

6oee also. 

Since c e l l u l a r  morphology varies 

The hemopoietic t i s s u e s  furthermore are among the  most 

vulnerable  t o  the ac t ion  of some d e ~ t r u c t l v e  agent8 that may be 

employed in warfare and are f requent ly  involved i n  clinical dloeaeeo. 

- . . - - . . . . . - -. . 
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The latter Include n u t r i  tlonal d e f i c i e n c i e s  (megaloblaetfc  cell 

d e v e l o p m e n t ) ,  chemical o r  trug damage ( a p h e t i c  a n e a i a ,  agranulocgtosiE 

eoae  t y a e s  of thrombocytopenic purpura and hemolytic anemia), 

r a d i a t i o n  depreesion or damage, and malignant dioeaseo (Leukemia, 

aub-leukemia, mul t ip le  myeloma, etc. ) 

5. Out l ine  ot work & be undertaken. 

Prel iminary s t u d i e s  Iadiaate that bone mrmw o e l l r  can 

be a e p i r a t e d  from human eub jec t a  i n  a ~ r i i c i e n t  quan t i ty  for i n  

v i t r o  s t u d i e s  using t h e  Warburg appara tus .  

a v a i l a b l e  for sepa ra t ing  the  p r i m i t i v e  blood c e l l s  from t h e  erythro- 

c y t e s ,  and f o r  determining the rate of m y  metabol ic  proceeeee/mg. 

of f a t  f r e e  t i s s u e .  

Adequate methodr are  

< - - - * ,  < ,-., --z.FI 

\ w i u h - t o  eete=. ine first t k e  c o n d i t i o n s  r o r  o p t i m l  

survival of t h e  marrow c e l l s ,  or b e t t e r  growth and p r o l i f e r a t i o n ,  , 
I .  

If po88lble In a chemically defined medium. *-c& bd- otudy;&+---- 3 -  

r a t e  of 02 coneunrption, t h e  u t i l i z a t i o n  of glucoae,  pyruvate, 

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

abnormal marrow as inf luenced by roentgen i r r a d i a t i o n ,  the preeence - 

of P 32, urethane and o the r  agent8 which have a well defined 

inf luence  on marrow funct ion.  

S tud ie s  on amino acid u$ake will r equ i r e  studies with 

s y n t h e t i c  r a d i o a c t i v e  amino a c i d a ,  a8 w e l l  as  amino a c i d  analyeer 

employing f i l t e r  paper chromatography and microbio logica l  arsay. 

The hematologic e f f e c t s  of urethane have been lnveeti-  'A  J . .- A :  -,-- 
gated  in o w  l a b o r a t o r y  for 3 y e a r s .  

gTowth of myeloid elements i n  myelogenous leukemia and plasma 

c e l l e  i n  mult iple  myeloma s e l e c t i v e l y  and b e n e f i c i a l l y .  An 

The compound euppreeees t h e  

I1  1 0 1 1 4  
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understanding of i t a  metabolic e f f e c t  in bone marrow l e  an 

i q o r t a n t  a a t t e r  which may be e tudied  advantageouely i n  vitro and 

I n  vivo with the  aid of t h e  r a d i o a c t i v e  u r e t b n e .  

6. Material, EauiDment Facilities. 

,Laboratory, organized and staffed as a coneu l t a t lon  rervlce for 
by - 

Duke Hoapital p a t i e n t s ,  ava i lab le  f o r  t h l e  inveetigation. An 

abundance o r  clinical material  i s  avai lable .  An addit ional  

e l e c t r o p h o r e t i c  and phyelco-chemical etudies of p r o t e l n e  a r e  

being car r ied  o u t .  

*pfanned when cons t ruc t ion  URdw contract i~ completed. 

Expanded l a b o r a t o r y  quarterr i n  Duke Boapita1 u. 
---> ' +  r 1 r E . - . I .  - 

. -  

Warburg equipment b e  been purchaeed frota avai lable ,  ~. 

Addi t iona l  equipment and supp l i e s  z&+w&ed fmra the A.E.C.  - _  ~ - .  , F  ; > ,  . 

c 

- 1  
fur&. 

*--be ueed in t h i o  i n v e s t i g a t i o n ,  ae&#-e&sed b&m. 
. (p?. r - 1  

7 .  S c i e n t i f i c  Personnel .  

R. W. Rundles, Aosistant Profeasor of Medicine, Euke University. 

O u t l i n e  of reeearch  experienoe and publ ioat iono appended. 

Robert W. W l l l e t t .  Damon Runyon Clinical Research Fellow, 

1950-5 1. 

-1nt epne, Duke Hospital ,  April-June, I 

1948, I n t e r n e ,  Syracuee Univers i ty  Hoepital ,  1948-49; 

A a s i e t a n t  Resident i n  Xedlcine, Duke Hospital ,  1949-50. 

Public a t i  ona : 

W i l l e t t ,  R. W., and McPherson, H. T.: Some observat iona 

on i n t r a o c u l a r  ovarian t r ansp lan te  with special re- 

ference t o  the e f f e c t s  of  progesterone. Thesle, 



-4 

Gordon R.  YcKlnney. U. 3. Pub l i c  Health Fellow, 1949-51, 

Dewrtment of Physiology and Pbarnacology ( D r .  Frederick 

Bernhelm) . 

P U b l  I C  a t  ion8 : r 

McKlnney, G. R. : A otudy of t h e  a c t i o n  of a n i t r o g e n  muetard 

on cytochrome o x l d a ~ e .  A n a t .  Record, 101334, 1948. 

McKlnney, G. R.: The e f f e c t  of a ni t rogen  mustard on c e r t a i n  

s y n t h e t i c  reactions i n  v i t r o .  

Therapy, 96:188, 1949. 

J. Pharmacol. and Exp. 

XcKinney, G. R.: The e f f e c t  o f  colc:dci>e on c e r t a i n  

eyn the t i c  r eac t ions  i n  v i t r o .  (Introtiucec! by F rede r i  

Bernheim) Fed. Proc. ,  93301, 1960. 

McKiMey, G. R.: The e f f e c t  of v a r i o u e  drugs on c e r t a l n  

phases o f  In v i t r o  anabollem. J. Pharmacol. and Exp. 

Therapy. (in pres81 

HcKinney, G. R. : The e f f e c t  of c e r t a i n  compounds conta in lng  

t h e  a romat ic  r i n g  on  paradminohlp?urr ic  ac id  syn thes i s  

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

8. Budget. The salary of R. W .  Rundles l e  eupplied by Duke 

Univers i ty  and t h e  Department of Medicine. 

s e r v i c e s  of t h e  Hematology Laboratory are provided by Duke Hospital 

(about $4000 a n n u a l l y ) ,  as are s a l a r i e e  for 2 house officers and 

1-2 s tudent  t echn ic i ans  r o t a t i n g  through the  laboratory.  

s a l a r y  of one t e c h n i c i a n  and a secretary l e  supplied by t h e  

Suppl ies  for t h e  r o u t i n e  

The 

I I I O l f b  
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Department of Medlolne. A research projeot , 'Ql ln ica l ,  hematologic 

and chemical e f f e c t o  of urethane i n  mult ip le  myeloma", under the 

d irect ion of R. U. RunBles, l a  oupported by the American Cancer 

society (#sieo a n n ~ i ~ ) .  It is a n t i a i p a t d  that support rma 

these sowoes w i l l  continue. 

Addltlonal ruppl leo,  a a l r r l o r  rad equipment requerted 

f r o m  the A.E.C. a m  i feaisod brlow. - - .- ~ - 
T h e  proposed rtudy should extend over at leart 2 rorrrr - 

I and will 00l~lnen00 at loar t  la  part in oq$@er,,l@V: -Sponsorohlp 

by the Atomio Xnsrgj C O m f r 8 i O Q  18 reqtaerted after J a n u q ' l ,  1961. 
3 - c  

-ry 

9, 7 Other Remonsibilltlea Inveetirrrtorr. 

R .  W.'Rundlee. 

days p e r  week, care of p l v a t e  patient8 2 half days per week. 

Balance of time epent In research in c l i n i c a l  hematology. 

General medical rounds and teaching, 2-3 half  

R. 1. lillstt. Medical Cl in ic  2 4  half days per weal. 

Balance of time i s  spent in clinical hematology and r060arCh.' 

h j o r  reoearch intereat  will be t N o  project after October, 1960. 

Gordon R. McKimes. Full  time an thlci proJect ,  ar4llable 

a f t e r  October, 1960. 

Research f ~ n d 8  of the Department of Medicine a r e  f u l l y  
ry 

utilized to provide sa lar ies  f o r  the senior Invest igators and 

support reeearch projecto without outside 'kbeiby.  

~roboeea $Q & the A t o m i c  Enernv Commi~~ion, 

January 1, - December 50, 1951. 

Salar i e  8 : 

R. W. Willett (July 1, 1951-December 30, 1961 #1,7!50.00 

- ~,400.00 

G O ~ ~ O Q  R. McKlnney ( J u l y  I, 1961 - December 30, 1961) 
Technician (1200 m o n t G )  

1,760.00 
--L..--. . +%e4- 
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C a D i t a l  Ecluiment : 

Chromatography cabineto (3) 

, Coleman Jr. Spectrophotometer 

Dubnofr Wetabolio a w i n g  Incubator 

Warburg glarrrara 

A n a l y t i o  balanoa 

750.00 

300.00 

300.00 

260.00 

600.00 

In 8 ti t u  ti onal Overhead @ 8% L 

T o t a l  $12, OQ. 00 
.- --< . I. - 

PrinciDal Invest laator 

Aproved by Executive Committee, 

Duke University School o r  Medicine 

Approved by Adminiatration, 

Duke University w 
Comptroller 

. -  

a .__ 



Assistant I n a t r u c t o r  i n  

Anatomy, Cornel l  University Medical College,  1933-37; Interne, 

bssistar,t Reeident and Reeident In Medicine, Univeraity o f  Wchfgan 

Hospital,  19M-43; Inrtruotor In Internal Hedioias,  and brearoh 

A s s i s t a n t  Simpson Hemoris1 h r t i t u * e ,  1943-45; Duke t J n l t e r r l t y ,  

1945-49; Asoletant Prorearor of Wedlcine, Duke Unlrerrlty 1949- 
* 

Partial Blbl ioar 6L-z 

Rundler, Bo Vayne: Fiber and oel lu lrr  dogeneration following t o m  
;i+.-+: -* 4- 

lobectomy in the monkey, Cornell Therlr, 1937. 

Rundles, R. U., and Papes, J. W. t Fiber and ceUmlar degeaeratiol 

following temporal lobeotomy in the monkey. J. Comp. Xeurol .  

68: 267, 1937. 

Bethell ,  F. H., S t u r g i e ,  C. C., Hallery,  0 .  T., and Rundles, R. W. 

Blood: A review or recent literature. Amh. ht. Wed., 74: 

36, 131, 197, 1944. 

Rundles, R. W. : Diabetic neuropatby, general review with report  of . 

125 c a ~ e a .  Ned.,  24:111, 1945. 

Rundlea, R. Wayne; Hemorrbagic t e lang iec tas ia  with pulmonary artery 

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

Bethell , F .  H., St t l rg le ,  C. C. , Rundles, R. U., and Heyem, #. C.: 

Blood: A rerisr of the reeent literatare. Arch. Dit. bd., 

76; 239 , 368, 1945, and 77:  89, 196, 1946, 

Rundlea, R. Wayne: Prognoeis i n  tb neurologic llaanitestationr or  

pernicious anemia. Blood, 1:209, 1946. 

Rundles, R, W. , and  fall^, Harold F.: Hereditary (sex-linked ?)  

anemia. Am. J. Med. Sc l .  , 211:641, 1946. 

Rodgea , Fred 3. , Rundles R,Wayne, and Hallelin , Joeeph: Roentgenologic 
Ils 

study of the small in te s t ine .  Padlology, 49:587 and 659, 1947. 
i 



I 

Loge, J. P,, and Rundles, R .  '1.: . Urethane (ethyl carbamate) 

therapy i n  multiple myeloma. Blood, 4:201, 1949. 

Schieve, James F., and Eiundles, R. W.: Reaponee of l i n g u a l  

manifestat ions of pernicloua anemia t o  pteroylglutanic ac id  

and v l t a a l n  112. J. Lab. h Clin. Mod., 34:439, 1949. 

HcPherson, A.  Z., JonmOn, U., and Rondler, R. x.: Vitamin B12 

therapy in megaloblaotlc anemia of infancy. J. PM., 34: 
c 

629, 1949. 

Rundleo, R. W . ,  and JO138~ iOn,  U.: Hetartareta I n  bone marraw and 

J. Med. B c i . ,  218:241, 1949. - . .** *e-- 

Rundlee, B, W-ne, and Reeves, Fbbert J,: Multipl.8 we lor^^. 11. 

Varlabilftg of roentgen appearance and effect of uretbane 

therapy on ekeleta l  dioeaoe. Am. J .  Roentgenol, (in preao) 

Rundles, R.  Wwne, Dil lon,  M .  L., and Dillon, Edith S.: Multiple 

Myeloma. 111. Erfect or uretbane therapy on plasma cell 

growth, abnormal serum protein components and Bence Jones 

proteinuria .  J. Clin.  Invest.  (in prom) 

Jonaeon, Ulfar, Hmsen-Pruss, 0. C., and Rundles, R. W . :  Hemolytic 
_ -  

anemia in myelogenoue leukemia with eplenectomy. 

presr)  

Blood ( i n  
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raaotioar in vitro.  (Introdwed Wedwick Bernhaim) 

fed. Proc., 9!341, 19W. 

MoKiMlp, a. R. I Tho Offoat af t u i a u r  drugfi on oortaln 
I 
I 

pbalrrr of in vitro a ~ k l i a .  J. f'brrmaeol. and E x p .  \ 

Thempi. (in prier) t 
I 

YcTinnoy, 3. R. t Iho affect of aorta in  uompounds oontalning 

the aroumtia ring on p n - A a i n o h i p p r r i c  80115 ryntherir 

in vitro. Arab. b i o o h a .  (in p r o m )  



&p&n R. U o K U  . ?tall t tme on t u 8  pmfeot, ataflrbls after 

Oatober, 1980. 

hrearoh  t u d r  of the P.prrtr+r\t o t  Madhino a m  

u t l l l t t d  t o  provide aabrlas roc the rentor inmitigators and 

amport roeearoh p r a j e o t r  without o u t i l d o  rubrldy. 
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Total 

$n* 180 . 00 
892.00 

$12,042.00 

Duke Unirarrity 
Comptroller 
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