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_ -  STATEMENT AND CERTIFICATE 
obnlnlN~&a.~~. OF AWARD 

,’ R e &  

Bnbrd 

1. After advertising in xxmpmpen 
2. (a) After advertking by oirculv lettemSent to ____I___-__ demlsrr 

(a) And by noti- podad in public placer 
(If notior .nt. not patd in addition to advwtbln~ by etroulu I o t t a  ynt to d d m .  a p h t i o a  d auoh anlloa muot b 

nudo. The nobtioa on t h  c u t i f i u t .  bdow muot k “2 (a) (b)” or “2 (a).” d.p.pdlp. on w h e t h a  or not notlcu worm patd.) 

3. Without advertising, under an exigency of the wrvice which existed prior to the order and would not admit of the 
delay incident to advertising. 

4. Without advertising in accordance with L$ih!L&-&!~-r~ k t  of 1946 -------------- 
5. Without advertising, it being impracticable to necure competition becauae of ___________ ~ _________________________ 

(Hm sta te  clcoumrtu~oar under ahicb the -ng of mmpedtlon W Y  LmpMabla)  

AWARD OF CONTRACT 
A. To lowest bidder M to price (Expenditures). 
B. To other than the loweat bidder M to price (Expenditurn). 
C. To hi hest bidder as to price (Receipts). 
D. To otter than the highest bidder aa to  price (Receipts)! .:- 

d 

CERTIFICATE 
I CERTIFY that the foregoing statement is true and correct; that the agreement wm made in conaequence of No. ---.k.--- 

of the method of or absence of advertising and in accordance with award of contract lettered o?Z?!zZz~,  aa ehown above; 
that the total number of bide received is ????_-zz-!!!:, and that where lower bids (expenditure contracts) or higher bids 
(receipt contracts) aa to price were received a statement of reaaom for their rejection, together with an abstract of bids 
received, including all lower than that accepted in cane of expenditure contra& and all higher in csee of receipt contracts, iS 
given below or on the reverse hereof or on a separate sheet attached hereto; that the articles or servicer covered by the agreement 
(expenditure) are nec- for the public aervice, and that the priced charged are j u t  and muonable. 
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Contract No. AT-(40-1) -  288 

THIS CONTWXT, entered i n t o  t h i s  
1949, by the UMTED STATES QF' M R I C A  
a c t i n g  through the  UNITED STTITES A T G M C  ENERGY COL"TSSI0N (he re ina f t e r  
ca l led  the  "Comission") and Tm G U Y  SCEOOOL OF HEDICm OF IUKE 

l h e r e i n a f t e r  ce l led  the ''Contm-T- 

ARTICLE I - PURPOSE AND SCOPE 

1. h e  Com.ission, i n  f 'urtherance of i t s  pol icy of a s s i s t i n g  
and fos t e r ing  pr iva te  research, d e s i r e s  t o  support the Contractor 's  
fundamental research i n  the  f i e l d  of atomic energy. 

2.' The work under t h i s  con t r ac t  w i l l  involve one or more 
research problems. A 2osc r ip t ion  of t he  problen, plan of approach, 
agreed upon program and Sudget for each pro jec t  i s  described i n  Appendix 
"A" which i s  hereby mde a part of t h i s  contract .  

3.  The work w i l l  be c a r r i e d - o u t  by the Co3trsctor undor t h e  
d i r e c t i o n  of the  P ro jec t  Leader(s) named i n  Ap?endix "A1'. 

ARTICLE 11 TERM OF CONTRLCT 

Tho xricd  of performance f o r  each research pro jec t  covcred 
I t  i s  rccognized t h a t  by t h i s  c o n t m c t  is s e t  f o r t h  i n  iLpFnd ix  "A". 

completion of the rcsGarch work vndar t h i s  cont rac t  m y  involve a period 
of severa.1 p a r s  and t!-at thi. term or terms of t h i s  con t r ac t  my be 
extended by mutual agruement, 

a. The conbincd t o t a l  cf thc agreed upon budgets f o r  t h e  
p r o j c c t s  d e s c r i h d  i n  Appendix '%" i s  i n  the  amount of 

and the  Comission h 
i n  t h i s  amount for t h i s  cont rac t .  
by tho Government undor t h i s  con t r ac t  wi th  r o s F c t  t o  each p r o j e c t  
described i n  Appondix "L" siza2.1 no t  excecd thc amount of tho agreed upon 
budget for oach such pro jcc t .  

---- IImevcr, p;mmts t o  the  Cor?tractor 

b. On or shortly af ter  tho e f f ec t ive  d a t e  of t h i s  con t r ac t  
the  Comission shall pay t o  tho Contractor  a sum which s h a l l  rc?rcsent  
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Contract  No. kT-(40-1)- 288 

the combined t o t a l  of a m t u a l l y  agreed upon es t imte of the  Contractor 's  
c o s t  of operationu d u r i n g t h e  f i r s t  two quar t e r s  under each p ro joc t  
descr ibed i n  A9pendix "A". 
f i r s t  quartor ,  and a f t e r  the end of each succeeding qua r t e r  dur ing  tho 
term of this contraot ,  t ho  Contractor shall submit t o  tho Commission a 
c e r t i f i e d  vouchor supported by a c e r t i f i e d  sc.hedule of the  Contractor Is 
exponditures under oaoh p ro jec t  descr ibed i n  Appondix "A", and tho Com- 
mission shal l  promptly pay a l l  such vouchors. 
p a p n t  r e l a t i n g  t o  any one projoc t  togother  with a l l  qua r t e r ly  payments 
r e l a t i n g  t o  the same p ro jea t  shall n o t  exceod tho agreed upon budgot f o r  
such p ro jec t s  as s o t  f o r t h  i n  Appcndix ll.'ill, hereto.  

A8 soon as praa t icablo  a f t c r  the end of t h e  

Huwever, t he  i n i t i a l  

Program and h d g o t  f o r  Subsequent Periods 

k t  l o a s t  threo months before tho ond of the  term es tab l i shed  
i n  Appendix "An t he  Contractor w i l l .  submit t o  tho Commission a proposed 
program and budget f o r  t h e  succeeding year  showing tho proposed work t o  
be financed by thc Comission c a d  the Contractor. The Contractor and thc 
Commission shall ncgot ia te  a8 t o  thc amount t o  be pnid by t h o  Conrission 
f o r  tho  serv ices  t o  be rcndorsd by t hc  Contractor during the next  pcricd. 
Such add i t iona l  prcgrans and agrood upon budgets shall be incorporated i n  
a f o r m 1  modification t o  this cont rac t .  
f o r  said period t ! e  u n o b l i p t c d  balancc of f inds  p i d  t o  tha Contractor 
covering t h e  budgot(s) f o r  tho preceding pariod shall bo appl ied i n  re- 
duc t ion  of funds required t o  covor tho ncw budget(s).  Upon completion 
of the con t rac t  work or upon oarlier terminat ion of t h i s  coc t rao t ,  the 
Contractor  sha l l  r e tu rn  t o  the  Commissioc the unobligated por t ion  of a l l  
payments m d e  by tho Comnission t o  t h e  Contmctor  under this cont rac t .  

I n  nefoticit ing tho now budget 

3 e  New Problems 

I t  is contomplated t h a t  the garties here to  my, from t i m e  
t o  t ime ,  agree  upon new research problems t o  be included i n  the work under 
t h i s  cont rac t .  The par t i eu  w i l l  thoreupon propare a dosc r ip t ion  of the 
problem, p lan  of apprmch, agreed uFon program nnd bcdget f o r  the new 
pro jec t ,  which w i l l  bc imorpora t ed  i n  fippendix "A" hareto,  by means of 
a f o m l  modification of t h i s  contract .  
incorporated i n  Appoadix "A" shall bo subjec t  t o  a l l  t ho  terms and con- 
d i t i o n s  of t h i s  contract .  

A l l  such new p ro jec t s  hereaf te r  
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ARTXCU IV - AWX?lISTRATIOH OF COhTRACT BY CCMkiSSION 

The Comaissioa h s  assigned the  r e s p o n s i b i l i t y  f o r  adminis te r ing  
the  technical and s c i e n t i f i c  a spec t s  f o r  each project  t o  tho Washiq ton  
organiza t iona l  unit s e t  f o r t h  i n  Agpendix "A" hereto, t o  be addressed as  
f ollawst  

U. S. Atomic Energy Commission 
1901. Cons t i tu t ion  Avenue, N. '17. 
Xashington 25, D. C. 

Respons ib i l i ty  f o r  adminis tor ing the busines6 aspect6 of t h i s  
con t r ac t ,  including con t r ac t  negot ia t ions ,  budget, p a p n t ,  aud i t ,  e tc . ,  
has boon assigned by the Commission t o r  

Office of  Resaarch de Medicine 
Oak Ridge Operations Office 
U. S. Atomio Energy Cozpldssion 
Post Offico Bax E ' 
Gal: RLdgo ,  Tomcsseo 

Tho Conk-mctur may, as noccssary, comnunicaL& d i r o c t l y  w i t h  tho  
nppropr ia to  offico, as indicatod above . The Contractor shall f u r n i s h  
i n f o r m t i o n  copics of communications, nemorande. o f  tolcphcnc conmrsa t ions ,  
or o the r  c m t a c t s  t o  &e:k R i d p  Operations @"ice on a l l  d i r e c t  deal ings 
w i t h  the  Washington Office. 

ARTICLE V - REPOPTS RECORDS AND INSTECTIOX A'- 

1. Tho Commission s h a l l  have the r i g h t  t o  inspec t  i n  such mnncr 
and a t  such times as it deems appropr i a t e  a l l  a c t i v i t i e s  of the Contractor 
a r i s i n g  i n  tho course of t ho  work undor t h i s  cont rac t ,  

2.  Tho Contractor sha l l  nake progress repor t s  qua r to r ly  (unloss  
A d i f f e r e n t  repor t inp  y r i c d  is spoci f ied  i n  Appondix "A") t o  tho Comissim 
on a l l  i t s  a c t i v i t i c s  ur.dor t h i s  cozkract,  including a list of personnel 
working on tho project .  
accompanied by a b r i e f  statement of t h o  i nd iv idua l ' s  background, t r a i n i n g  
and oxpbricnea. A s  soon as  ?ract icnblo cftsr the  end of  the t e r m  of t h i s  
c o n t r a c t  and any r e n o m l  thcreof the, Contrcctor  shall. mke a t echnica l  rcport 
t o  the  Conrmission of a l l  i t s  a c t i v i t i e s  undor t h i s  contract .  I n  the i n t e r c a t  
of reducing the o f f o r t  roquirod i n  preparing thoso r zpor t s  the Contrnctor 
m y  inc lude  a8 o part of such repor t s  copies  of p r t i n o n t  tochnicnl  pawrs 
prepared f o r  publ ica t ion  i n  custonnry s c i e n t i f i c  publ icat ion c h n n o l s ,  . A t  
the  t i m e  t echn ica l  p p r s  proparod by tha Contrcctor r e l a t i n g  t o  t h e  work 
hereunder are s u u t t e d  for pub l i ca t ion  i n  custolmry s c i o n t i f i c  publ ica t ion  
channels tho Contractor  shall f u r n i s h  t h e  Commission wi th  information c o p i 3 a  
of such papers. 

NEImos appoaring f o r  tho f irst  t i m e  should bo 
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3. If, dur ing  t h e  cour80 o f  t h e  Cant rac tor l s  a c t i v i t i o u  under 
thir oontraat, m y  technics1 f ind ings  are nndo which, i n  t?w opinion of 
the Contraotor, would be of s p e c i a l  intOS8t t o  the Condraion, tho 
Contractor  8 k l l  inmediately rake a r e p o r t  of such technica l  f inding8 t o  
the cO&6EiOXl. 

4. n o  Commission w i l l  requi ro  fiva ( 5 )  capios  o f  rill reports 
and p o F r s .  
cap ios  t o  Cak Ridge, addrossed a8 ahown i n  Art iolo IV of this contrnct.  
The Cowies ion  shall have the  r i g h t  t o  reproduco and 6 i s t r i b u t o  a t  i t s  
d i so ro t ion  a11 such reports and taahniaa l  papors. 
lines w i l l  bo included i n  a l l  such roproductions. 

Two ( 2 )  copies  shall bo s e n t  t o  ihshington and throo (3) 

Appropriate c r o d i t  

5 .  Tho Contractor agrees  t o  koep rocords r-nd books of account 
showing tho mhnner of oxpondituros of a l l  funds roce iwd  by it pursuant 
t o  this contract .  

. 6 .  Tho Commission shall a t  a l l  times be afforded access t o  the 
prcmisos and t 6  ~ l l  books, rocords;  cprmspondcnco, i n s t ruc t ions ,  drawings, 
r ece ip t s ,  vouchors, and nlomoranda of rocord valuo of tho Contractor por- 
Win ing  t o  said work. 

ARTICLE VI - PRORRTY FURXISRED TO CCNTRACTOR - LIABILITY 

1. .EESEYIA?IOX BY GUVE-NT ------- 
The Government rosemos tho right t o  fu rn i sh  any materials, 

e q u i p m n t  or suppl ies  which my be required i n  t h o  porformrnco of t h i s  
oontract .  
so furnished shall bu and r o m i n  the proper ty  of the  Govorament. The 
Contractor  shal l ,  t o  the e x t a n t  prac t icable ,  cause e l l  c a p i t a l  items of 

symbol ind ica t ing  Govenunent ownorship cnd the uses  cnd d i spos i t i on  of 
such item shell be mde a matter of record. 

Excopt as provided i n  paragraph 3 of t h i s  Art ic le ,  a l l  proporty 

. G o v o m n t  proparty so furn ished  to bo su i t ab ly  uurked w i t h  a n  ident i fy ing  

20 LIABILI'PY FOR GOVEIUWENT-Oi"lNED PROPERTY -- 
Exoept as otherwise spocif  i c c l l y  provided, t h e  Contractor  

shall no t  bo l i a b l o  f o r  l o s s  or d c s t r u c t i o n  of or damgo to  property of 
the Government in the  possossion o r  control of the Contractor i n  connaction 
wi th '  this cont rao t  ( h o r a i m f k r  called "Govormnt  property") mloss such 
lo s s ,  des t ruo t ion  or damgo r o s u l t s  from w i l f u l  misoonduct o r  f 9 i l u r o  to 
exorc ise  good faith on the pe'rt of t h p  Ccntractor 's  corporato o f f i ce r s ,  
Exooutive Diroctor,  or Di roc tor  of nny program x h i n i s t c r e d  by t he  Con- 
t r a o t o r  i n  tho porfornnilco of this con tmc t .  

- 5 -  



. Contnret  No. AT-(40-1)- 288 

3,  TITLE TO PROPERTY PURCiYrSED HY CONTRACTOR 

Notwithatanding any othor prooisions of th i8  Article VI a d  in 
cons idera t ion  oi' the Contractor  @s cont r ibu t ion  t o  the rosearch project 
descr ibed i n  Appeneix "A" of this cont rac t ,  t i t l o  t o  a l l  mater ia ls ,  tools, 
mchinery ,  oquipmont and suppl ies ,  acquired from sources othor than thc 
Gmermnt,  o r  mnufsc tured  by t ho  Contractor under this c o n t m c t  ( including 
itsm mnufacturcd i n  whole or in part from property furnishad by the 
G o v e r w n t  b u t  only t o  t h o  cxtont  the Govornmeat has not dcalgnated such 
property as c a p i t a l ) ,  shall vest in the Contrnctor, except t h a t  t i t l e  t o  
ito-as of property descr ibed in Sect ion  2.c. of  each Ti t lc  o f  Appendix "A" 
shall vest i n  t h e  Governimnt. . 

A R T I C L E  VI1 I)vRC€!!SE OF RADIOISOTOPES 

Tho Contrcctor shall purchase, t o  tho e x t e n t  amilable  in 
appropr ia te  form, a l l  r a d i o i s o t o p s  i r r a d i a t i o n  sorviccs  and cyclo t ron  tim! 
required In t h e  perf'ormanco of tho work horcundor, through the Comiss ion t s  
Isotope Division, Pos t  Office Box E, Ridge, TennessCc. 

ARTICLE PI11 - GENERAL PROVISIONS - 
Tho provis ions of Appcr,dix "R", nttcched heroto,  nrr! horcby undo 

a p.rt of t h i s  con t r ac t ,  

ARTICLE IX 0 AUTHORIZATIOK 

This con t rac t  i s  authorized by and has bcon executed under the 
Atomic Enorw Act of 1946. 

ARTICLE: X - ALTERATIOI?S - 
Tho following a l t e r n t i o n s  t o  t h i s  cont rac t  wcre mdo by mutual 

agrooment of the p r t i o s  p r i o r  t o  i t s  execution: 

. I 
. . ... , . -.a - - . .. .'I 1 

n -  

IN TlITNESS . ~ . 3 E O F ,  tho parties horoto 'kve cxacutcd t h i s  con- 
t r a c t  the day and year f i r s t  nbmo wittcr. 

UYITED STATES OF AMZRICA 



Contract Ib, AP(40-I.) -288 
(The Bornaall G r a y  School o f  Ydicins uuiu of ii'ake Forest College) 

a. 

b; 

C. 

- 
The nork under t h i s  Title L of A2pendix "AN o l f l l  be carried out 
by the Contractor under the direction of Dr.  George T. Earrell 
as Project Leader. 

The performme of work under this Ti t le  I of A2pendix *An shall 
coamence on July 1, 1949 and continue unt i l  June 30, 1950. It 
is  unders+;ood, hovevcr, that  cqnpletion of the research project 
describcd herein m y  imrolve ?:period of several years. Accord- 
sly, the work under this' Title I may be extended by mtual 
agree men% 

PEpEJsam 

(1) Outliile of +he proposed mork and the phn of attack. 

Studies in humn beings nlth Rocky I:Ountain spotted fever 
have shorm a drop in the blood volume and a rise in tho 
thiocymate extravascular space during the second ne& O f  
t he  disease. . ebbi ts  with scmn siclaresa and trichinosis 
have shorn simihr responses. 
with the rise in thiocyanate spsco; apparently the per- 
i e o b i l l t y  of rnenbmnes is altered. It is not known whether 
c a ~ i l l a r ~  and cellular vmlls a re  both altered or prhether 
the edem i o  w i t h i n  or between cells. It is krwmn that 
water i s  rofiained dur- acute iafectiOns and that diuresis 
occurs during recovery. It is also 'known a t  chloride and 
aater are retained during the acute phase of serum slc'mess. 
h'ater is held in tissue by ions; chloride iona*are mt held 
vithout corresponding itnfone - usually aodlum and potassiun. 
It i a  of immediate practical irppartanco ia therapy to know 
which ions traverse the  membranes and whether they go into 
ce l ls  or remab'in i n t e r s t i t i a l  spaces. The tu rwPer  of 
radio sodium &I the blood and i n t e r s t i t i a l  edema fluid k ~ s  
been followed in heart failure. This techrriaue could ba 
applied to o u r  problem in the follow* fashion3 

Clinical edema develops 

(a) Serum sickness could be induced In animals; when 
edorns developed, mdio sodium and thiocyanate would 
be given. The levels in plasm, urirre aad inter- 
stitial fluid for total sodium - es detsrdned bp the 
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flame photometer - w o u l d  be comprred with the 
radio sodium - as determined bg a Geker-Lhiller 
tube - and correlated with the thiocyanate space. 
A similar experiment vrould be done administer- 
radioactive potaseium, 

(b) The experiments in anlatab mluld be repeated Us% 
an interstitial infection - trichinosis - and an 
intercellular inf'eotion - a rickettsla. 

(c) After facflity in the methods has been attained, the 
experiments would be repeated in h u m  be-9 with 
infections and nith serum sickness. It would be 
-7Ng desirable to take raiioautographs of tlseue 
f o r  conparison rrith: .iitained h b t o l o g i c  sections 
me technique for determining dcpoition of insoluble 
radio phosphorus in bone night be mdified for use on 
frozen sections, 

PR'VACyACT 

2. - Z.3iOI) JULY 1, 1949 - d 7 I E  30, 1940 

a. The Bmmn Gray School of ?Micine of ;;&e Forest College nfu 
furnish ns its contribution to the pmject described ia this Title I, 
the f o l h f n g t  

(1) Salary of 'Project Leader. 

(2) Overhead costs allocable t o  the contract work. 

b. The Comlssion w i l l  furmfsh a sum not to exceed $11,000.00 to 
be spent roughly as followst 

lkmslma 
Part-time salary of Dr. YOU~~~O....... 

ElectraoLc engineer, p~ft-time.. ...... T8chaicfen. 0 .  0 .  o e. 0 

. 200.00 Shielded sample chemger.. ............. 
45O.00 

Flame Photometero 0 0 . 0 0 . . 0 0 0 0 0 0 0 0 0.0 . . 0 725.00 
Timer... ............................... 60.00 
Geiger tubes. .......................... u)o.OO 
Time recorder.. ........................ 150&0 
Balance.. .............................. 230 .OO 

Sm-9 Cb'cUito 0 0  0 0  0 0  0 0 0 0 0 0 

C a k i f u e e o  0 0 0 0 0 0 0 0 0 0 0 0 0 0 250.00 
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(4) Tm~elo 0. 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 w 0 0 0 0 0 0 0 0 

( 5 )  LIiscelleneoru. 0 .0  . e.. 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

200000 

200.00 
e 

T 0 q ; L  0 0 0 0 0 0 0 e o  $&om 0 0 0  

It 1s uuderstood and agreed by and between the pMes hereto, tkt the 
Contrector fa expendlug the funds povided by the Government shall be guided 
by, but not bound to Worm to, the d e t a i l s  of the program and budget set  
forth a h .  

c. Item of property procured or mnufbctured by the Con- under 
this contract, title to w h i c h  w i l l  +est fn the Gooefnmerrt. See 
Artiole VI, SwtiOn 3. 

40 -ALhD L4-m C O ~ t l I s s  Iaps 

The Conm&sion has ass&md the rssponsibflity for ad-- ths 
technical and acieatific aspects of this Title I of A p p d k  "An to: 
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Appeadk "A" (Cont'd) x u i u  Contract Hoa AT-(U-I) -288 

S a  ' T  &&&& 
I have read tha foregoing Title I of Appendix nAn and the basic 
contra& to which It relates and I agree to be bound by the provia 
~ i o n s  of said Qcuments. 

<- 
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a. gmr ect  Leadel; 

The aork under this Ti t l e  11 of Appendix "Atr will be carried out 
by the Contractor muer the direction of Dr. CamLlfn ;&om as 
Project Leader. 

The performance of work unuer t h i s  Tit le  I: of Appendix t'R'' shall 
comence on July 1, 1949, and continue un t i l  June 30, 1950. It 
is mierstcad, however, tbt oanpletion of the research project 
described herein may involve % period of several years. Accord- 
hsLy, t he  i70rk  under this Title I1 my be exteaded by mu+,ual 
agreencnt . 
Phos7holipicies are unLversnI constituents of living cells and vhile 
the ir  exact ro les  ore not ;ret well defined, a basic howledge of 
the necbanlsm of romation of phospholipides in tissues and of the 
various in t r ins ic  and ex t r ins ic  factors involved seom to be 
essential for an adeqvate understanding of txxugr physiological 
and p tho log ioa l  processes. T h i s  knowledge is st i l l  very la- 
complete. Results obtained recently in t h i s  laboratory s h e d  
c k r e s  in the rate of synthesis of Shospholiyldes under the 
action of drugs, some of rrhiA, such os phlorizin, are believed 
to 2oison certain e n z p  system in tissues, v~hilc others, such 
8s thiourea and thinuracil,  m y  ac t  mre or l ess  as specific 
hormone inhibitors. These results suggest several possibilities 
for further investigation, such as the follonixg: (1) that  the 
f o m t i o a  of phosphoUpides, a t  least in the liver, my be can- 
trolled direct ly  or indirectly by hornones; (2) that  the effects 
obsemed may fastead be due t o  a close relationsUp between the 
metabolism of phospholipides a d  t ha t  of carbobydrates or fats; 
(3) that by the use of inhibltora of specific enzyme systems, 
compounds, w h i c h  are intermediates in the synthesis af phos- 
pholipidss, my accumlate in tissue, so that  the* identification 
w i l l  become easier. 

Tno tmos of sxpcrfments are planned (a) in in tac t  an imls  and, 
(b) in isolated tissue slices. 
of ?hosp!iolipfdes vufll be followed with the aid of radioactive 

In both conditions the syntheeis 
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Qpendix #A* (Continued) TIT& II Contract No. AT-(40-1)-258 
(The Bowmm Gray  School of M e d i c l X l O  
of S0ke Forest College) 

phosphorus aa a tracer for the phosphats part 

of lecithin8 after adnhbtmth of c h o w  could ala0 be S t U d i e d o  
The concentration of either isotope n i l l  be determined in tbe 
phosi>holipicles as wel l  88 h ather phos?horUs conb- fractions 
which might premmbly. includo intermediate products for tha 
synthesis of phosphoUpi.des. 

tha molecule. 
By 2abeUmg the methyl group of chollno with C !E the formatioar 

& the e~~perlrmnts 011 intaut a n h b ,  rata r r f f l  be muintained 011 
D choline deficient d i e t  then radbautive phosphorus (with of 
nithout isotopic choline! wU.2 be aclmhbtered, Various pharm- 
colagical and hormonal ageate ,a then be given and the* e f f d  
on the rate of l ipide phospkg+latioa sill be investigated tho 
Uver, pt'obrrbly aloo in other tb8ue8. We are tenbtivolg o a r  
teaplatitig the use of phlorizin, thfouma, alloxan, u r e t h n ,  BJ.L, 
insulin, thyroxine a d  anterior pituitsrp extraots. On the basl8 
of the result8 obfalnsd, other embtsncss and different eOrperimenu 
oanditians m i l l  be tested, such as the surgical renmal of thr 
m i d ,  dfete containing varbw amounts of fats and a a r b o h y h t a ,  
etc. Parallel experiwts  i t i l l  be mde on the isolated tissues 
in the presenae of isotopic phlospbate and choline, with or w i t b u t  
direct addition of d r y s  and horwes to the medium. 

' 

;'bile it is antiaipated that only part of the above prognim can bo 
carried out in one year's work, it is hoped that intorestbg result, 
w i l l  be obtained early, and give an U c a t i o s  alollg wht W(# it 
will be most pfitable to conecatrate the investigatin effort, 
The p o a u U t y  that as soon as definite maul- haw bean o w  
on normal tissues, the investigatlm mlght be extended to a e o m  
tissues i a  a h  umtemp&td. 

- P m O D  JUIS 4 1969 - JlR& 30, 1950 
c 

2, Ju&u 
a. The Bowman G m y  Sakml of W a i n e  of Wake Fomst College n u  

furnish as it8 contributhn to the prpjeet described h this 
T i t l e  11 the followQgt 

(1) 
Dr. C a m i l l 0  Artom as Project Leader 

iLrletta Crowder, Graduate Stud& 

Overhead allocable to  the contract work. (2) 
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- 3  - 
TITLE I1 Contrnct NO. i;T-(/+O-l)-288 

(The B o ~ m  Clpy School of k U c h  
of ;,ake Forest College) 

b. Tho Commission w i l l  furnish (I sum not t o  exceed $11,000.00 
to be spent roughly as followst 

Permncnt Lq&g& 
Hish ~ c e d  centrifwe.. ................ 650.00 - -  
Trro carbon Conbu2Gn appgratus ........ 600.00 
Xrect reac1i.n~ balance, fgr-minah..... 250.00 
Geiger-!Mler counter. .. ;; ............. 450.00 
Shielcieci x n u n l  smile changer nith 

mplifier. ........................... 200.00 
bccessories for 'iarburg apFratus0 ..... .3cjo,Oo8 

.32,500 .oo 

,4 onsu rub IC SuDZlicg 
,%dimctive phospbrus.. ............. 250.00 

idrnls..  .............................. 500.00 
C h s m e . . . .  .......................... 6OO.OO 
Chemicals. ............................. 500.00 
organic ~olvcnts  ....................... 300.00 

bciioactive coqunde (& lobelled) ... ~ 2 5 0 . 0 0  

23,400.00 

Travel. ..................... .hO ................ 
1JisceUaneous (r ,~tenance ,  repahs 
replacements o f  radioactivity apparatus) ..350000 

2m .oo 

It b understood and agreed by and betwem the pt5rtfc6 hemto, that 
the Coatmotor in expending the funds pnwided by the Government shall 
be guided by, but not bound to conform to, the details of the prognu 
and budget set forth above. 

C. Itons of property procured or mnufacC,ured by the Contractor under 
t h i s  contract, t i t l e  to which w i l l  vest in  the Government. See 
Artiole VI, Section 3,, 

1 0 9 0 4 8 4  



. I  

- 4 -  

. Contra& b. AT-(@-1)-288 
(The Bdm~aa Grog School of kdicino 
of X:lke Fmest College) 

The Comclissian bos a3sie;llBd the'r&naiblllty for administera the 
technical and scientlffc aspects of this Title II of Appendix nA1t t o t  

5. e BY PdOJXT 

I kv8 read the foregoing T i t l e  If o f  Appemih HA18 ond the bash contnct 
t o  which it relates and I agree t o  be bound by the provisions of said 
do cumn ts . 
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APPEJiDIX “A“ 

Contract No, AT-(40-1)-288 
(The Bmm Gray School of Medicine 

LutXu of k k e  Zorcst College) 

1. ;-‘iUonq 

8. 

h. 

C. 

The work under this T i t l e  III of Appendix “A” mill be carried out 
by the Contractor under the 3iroctfon of D r .  George T. Ikrrcll as 
project Leader associated n i th  Drs. C. f i r t o m  2nd j. Cayer. 

The perfonancc of work under t h i s  T i t le  III of Appendix nAn shall. 
comence on July 1, 19:9 znd cmtinuc unt i l  June 30, 1950. 
understood, hmevcr, that ‘completion of tho rcsearch project described 
herein my involve a pcriod of sevcrd  years. 
under this Title 111 m y  be exterzded by nutuolagreement.  

It is 

Accordin&ly, the work 

zx!xGa 
(1) of Project 

Toxicity of ?2 as rolated t o  the lhct ioml c a p c i t y  of the 
liver. 

Radio isotopes can enter the  c e l l  and be incorporated Into 
protoplusnic  constituents, exerting a radiation effect  in 
imnediate proxfmfty t o  the enzyme system in the cells. 
AccordingTy, the results of internal radiation may not 
necessarily duplicate those of external radiations such 
as X-rays, T M l c  cells altered by mallgnent changes are 
known to  be more .susceptible to radiation than norm1 
cells, the possibi l i ty  nay also exist of increased effects 
of radlatlon 011 cella previously damaged by factors other 
thaa ml&mmde~ such as infectious diseases, dietary 
inadequacies or exposure to t o x i o  8ubstances. The aciditive 
effect of radiation f r o m  isotopes introduced in the body 
(perhaps wen only ia tracer amounts) m y  p s s i b l g  ham 
ceUs already partially damaged, this reducing the ir  
functional capacity b e h  the level required for life. 
Since the liver is csgecially sus ptiblo t o  damage 
even from mild agents and since 3’ is synthesized very 
actively into various o r g d c  compouncls ia the liver, 
t h i s  t issue seem t o  of fe r  considerable interest  for 
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8uoha study. O f  special importance wufd be the role of 
Upotropic substanew since these lmve been dmm to exert 
I>eneffcLl effeuta in smeral coadlticma with Uver damgo 
such a8 in cirrhosia. A possible approach to preventitn 
or corrective therapy crrn thus be vfsmhed. Pre 
experiments have already been made on the toxicity of 
ln mice. 
varyhg the proportion and the nature af the protein, 
fat and carbohydrate components of the die t .  Tho possible 
effects of various vitamins u l U  also be bvestQ@ted. 
Addit ional  exprinents w l f f  be done on animals in vrhioh 
ambabal and functional cbanges of tho Uver have been 
induced either bx partial heptectoq or by -sure to 

It is p h l n e d  to d e a d  further this study 

toxic ageatso I .- 
20 BUDGfi l?ZtIO?l Jms 1, 1949 J7NE 30, 19% 

a. The Bownun G r a y  School of Mediclte of iuaLe Forest Conego w i l l  
furnish as its contribution t o  the pmJect described in this 
Title 111 the foUoningt 

(1) Salaries of three principal faoestigat0r8, Dr8. C, Artem, 
C, T o  tlrirrell and D. Cape?. 

(2) Overhead costs allocable to the contwc3 worko 
L 

bo The Commis8ion TAU, funish a sum not to exceed $3,000000 to b. 
spent roughly a3 follows: 

(1) 
4 Technical hedp.. ,. .. . . . . . . . . . .. . . a 

;1.500.00 

P (3) 
Radioactive phosphorus . . . . . . . . . 300e00 
Dietary components and anifmls~.~.. 500000 
Glassnare and c a t a h e r a  . . . . . . . . . .,150,00 

950.00 
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It is tnaderstood cad apeed b;r and between t h o  parties hereto, that tho 
Contractor in expending tho ftlnrfs provided by the Covernmmt shall be 
guided b.-, bgt not bound to conforn to, tho details of the p g n m  and 
budget set fort!i above. 

C. Item of property procured or mufactwed by the Contractor under 
this contract, title to nhich n i l l  vest in the Government. See 
izt ic le  VI, Section 3. 

The Contractar shell rmke prozress reprts  a t  6 .months Intervals in  
the manncr described in Article V of t h i s  contract. 

The Cocnission has assised the respnsibildty for nddnistering the 
technical and scientifio aspccts of this Title 111 of kppeadk "An t o t  

. J = ' '  ,XULCT Lu ' iDm P ?3CJLCT LIIE i l  .4? . 0u&Jt P 5 .  -AdCE B C .  - *  

I have read the foregoing T i t l e  111 of ~'qpendlx "A" and the basic 
contract to nhich it relates and I 
sions of sa id  documents. 

. smm: 

DATL: 
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1. 

a. Tihenever any patentable invent ion or disoovery is =de or conceived 
by t h e  Contractor or its employees in t h e  mume of any of the  work qder 
t h i s  cont rac t ,  t he  Contractor shall f u r n i s h  t h e  Commission with complete 
information thereon; and t h e  Cormpiasion shall have t he  s o l e  power t o  de te r -  
mine whether or  not and where a paten t  application shall be f i l e d ,  and t o  
determine t h e  d i s y s i t i o n  of t h e  t i t l e  t o  and r i g h t s  under any app l i ca t ion  
or patent  that m7 r e s u l t .  The judgsrent of t h e  Commission on t hese  matters 
shall be accepted as final; and t h e  Contractor, fo r  itself and for its emlo:~5es, 
agrees  t h a t  t h e  inventor or inventors w i l l  execute all documcntr and QO all 
t h a s  necessary or proper t o  carry out  t h i  judgaent of t he  Commisrion. 

No claim for p~cuniav  award' under thc  p v i s i o n e  of t h e  Atomic 
Lncra-  Act of 1946 s h a l l  bQ a s s m t c d  by thfi Contractor cr its cEployces 
with respec t  t o  any inv tn t ion  o r  dlsaovcry mds or conccivcd in t h t  course 
of any of t he  vork under t h i 6  contract .  

.- 
b. 

C. Lxccpt as o t h t a i s o  au thor i a td  fa writ ing by t hc  Commission, the  
Contractor will obtain patmt agrmrl tn ts  t o  d f - c t u a t u  t h t  purposes of 
pa rag raph  a. and b. of t h i 8  Brt ic lc :  from till pcrsons who perform any p a r t  
of th; nork under this con-imct, bxccpt c l t r i c c l  and manu21 hbor pcr sonnd  
who w i l l  not  have aaoers to  t;chaicrrl data. 

d. Lxcept as o thc rn i sc  authorizcd in writ ing by t hc  Commission, t hc  
C'oatractor nil1 insert in cll subcontracts  provisions =king pamgrcphs b e ,  b., 
cna C. of t h i s  Articlt cppl iccblc  t o  t h t  subcontractor ~ n d  i ts  m>loycLs.v 

2. 

The Contractor shall havc f'ul? fptexioq of publ icat ion of t h c  r e s u l t s  of 
thc  r c s t r r c h  under this coa t r cc t  and t h c  Coatroctor is urged t o  di8sciniz;tc 
t hc  r c s u l t s  of t h c  rrork thzaugh oustoawy s c i c n t i f i c  publ icat ion c k n n t l s ,  
cxcspt  that f l r s a t r i c t ed  dotau os dcf in td  in the Atomic Litrgy Act oE 19/& 
s h a l l  bo govcrncd by t h c  provisions of Pmegraph 3 of t h i s  A>ptndF-: liEfT. 
A l l  publications &U. includc 3 rcfcrcncc thct thc  results -?crc d c v c l q c d  
undsr 2 Commission sponsored p r o j t c t ,  

3. It is understood that t h e  nork undcr this coi i t , i -~s t  153.1 n?C iiivv31vc 
r e s t r i c t e d  Gota znd t h i  Contmctor  n i l 1  p t r f o r a  s11c.h mrti xi CrrclLssi.2: cci 
work. Honbvtr, if i n  t h e  course of such acrlc Lny drscovt=ics z x  .xi< :P 
any dt.ta uscd or Zcv'lopd tk-.t c o n s t i t u t c  rcs t r ic tcc? d c t ~ ,  +Jlc $onti*LCt'>i. 
sk.11 prouptly inforx  t h c  Commission and s h A l  :kssi,"y a d  sc fcga rd  c - l l  



- 2 -  

d i 8 c w 8 r l e e  and dah in accorQnce wi th  t h e  requhenents of the Commission. 
It is U n d m W  that the person d i r e c t i n 8  research work under t h i s  cont rac t  
shall have brrp cleared by t ho  Commission f o r  access t o  r e s t r i c t e d  da ta ,  The 
CoPtnrctor agrw8 that it rill not permit any individual  t o  have access t o  
r e s t r i c t e d  data un t i l  the PederaL Bureau of Invest igat ion shall have made en 
inves t iga t ion  and r epor t  t o  t h e  Commission of the  c b r a c t e r ,  a s soc ia t ions  and 
loya l ty  of such ind iv idua l  and t h e  Comaissfon shall have determined t h a t  per- 
m i t t -  such person t o  have aacess t o  r e s t r i c t e d  da ta  n i l l  not endanger t h e  
cormaoo defena6 OF secur i ty .  If doubt e x i s t s  aa t o  whether any discovery or 
da te  dovdoped cons t i t u t e  r e s t r i c t e d  data ,  p r io r  t o  t h t  rclease of thcst; da ta  
and b6fOre p c r m i t t b g  any i n d i v i d r a l  who hos not reccived c lcar rnce  from t h e  
Commission t o  k v b  access t o  such da ta ,  t he  Contractor s h l l  seek guidance 
From t he  Commission. Furthermore, t h e  Commirsion reserves t h c  r i g h t  t o  requirc 
t h c  c l a s s i f i c a t i o n  of work whencvtr in its opinion r e s t r i c t e d  data are involvtd. 

b. Thc continuation by tho Contractor of work found t o  involve r e s t r i c t d  
dsta n i l 1  be subjoct  t o  mutml agreement :of t he  Commission and thc  Contractor ;nc  
s k l l  b6 covcred by a modifiaction of this agrecmcnt. The p h s c  "res t r ic tLd 
dotan as dsfincd in t he  Atomic Encrgy Act of 1946 and trnploycd i n  this scc t ion  
s k l l  mmn " a l l  dz ta  conccrning t h t  mnufnc tu r s  or u t i l i z a t i o n  of ctomic x = ? c m ,  
thG prodiction of f i s s ionab le  a r t te r ic l ,  or t h c  usc of f i s s i o m b l c  n = , L b r b l  h 
t hc  production of poncr, but  shall not include ang data  which t h c  Cl~uxks ion  f-.v 
timc t o  t i m t  detormincs mcy bc published rrithout cdvcrscly S f C c L x  chc x z : . ~ i  
def cnsc cnd socuritpfi . 

Exaept as o t h t n i i s c  s p c c i f i s c l l y  provided in t h i s  cont rac t ,  c i l  d ' . w i 7 j L  ; 

nhich may x i s c  under t h i s  coc t r cc t  a d  which art not  Gis;.osd si 37 &:-;u 1- '. 
a,$rwncnt shcX be dscidtd by G rtprcsuhtivc of t h e  Conzission duly ccl;ho-c-zI 
t o  suparvise  ana ndministcr ptrformcncc unacr t h i s  contrcct ,  who shdl reducc 
h i s  dec is ion  t o  z r i t i n g  a d  causc a copy thrrcof t o  bt m i l d  t o  t h c  ContrzAc-, 
s a id  decis ion shall be final rad c o n c l w i v c  subjec t  t o  t n t  provisions of t hc  
scntsncc next follwing. \ l i t h i a  th i r ty  (30j days from t h t  d t t c  of such milizyl, 
t h e  Contrcctor my c p p a l  in wri t ing  t o  t h e  Commission, rrhosc wri t tan dec is ion  
thcrcon, o r  th.t of its duly cuthorizsd rcprcscntct ivc,  rcprcscntc t ivcs ,  o r  boare 
not includfng t h c  r cp rcsen tc t iv t  nentioncd in t h t  prectidfng sentence, shall be 
fhl 2nd cono lU8~~6 .  Pcnding dociaion of a dispute  horcunder, the Contractor 
shall proceed v i t b  the pe r fo rmace  of its undcrkkiags under t h i s  contmct .  

The C o a t r m t o r  n i l l  c o y l y  n i t h  h e t l t h  and s a f c t g  recTl r . t ions  of t hc  Com- 
mission required for Iork of t h i s  nc ture ,  rad pcnr.it ".!le C o d ; s i o n  cnd i t s  
designccs t o  i n s p t c t  t h t  work cor;ductcd under t h i s  cg4-.-tL,ncnt. 

6 . CFF'ICZ& JQ"-TC E:.;iEFq 

- -  I lo ccnbcr cf 3r Llc-c;~-tc t o  Congress, o r  Rts idcnt  Csmizsiofitr s b l l  be 
:ri'c 

thcrs f ron ,  but t h i s  provision s k l l  not bt construLd GO txtLnd t o  t h i s  contrnLt 
if =id4 with Q corporztion for i ts  gcnarrrl S tncf i t .  

r-dmittui  to r.ng' sh,rb or  p c r t  of t n i s  cont rac t  or $0 '.ny bciic:lL A. UhZC, 



The Contraator, in performing the work requh'fd by this contract, shall 
not discriminate against any employee or applicant f o r  employment because 
of race, creed, color, or P a t i o x 1  origin. 

8. !zmsuuB 
The Contractor s h a l l  not, in the  performance of this contract, employ any 

person undergofng semtence of imprisonment a t  hard labor. 
m 9. TERNIINbrfON 

a. The Commission may a t  any time upon I20 &ys written notice terminate 
this contract i n  whole or  in part. 

In  the event of termination purstht t o  eubsection a., the Contractor 
w i l l  be paid for thc portion of tha contract work already pcrformed, together  
with reasonrrblt costs of terminntion. 

i 
~ I .- 

bo 

10. .. HOUR 

No laborcr or mechanic do- any part of the work contemplattd by t h i s  
ContFOct, in the mploy of the Contractor or any subcontrxtor oontTacting 
f o r  p.rt of m i d  work contrmplatai, shall be rcquircd or pcrclitbcd t o  
work more tka cight (8) hour8 in oqp one colandar day upon such n o r i  3t the 
s i t e  thcrcof, except upon the conditba t h P t  con?ensction is wid t o  such 
laborer or mechanic i n  accoldanqe with the provisions of this Articlc. Thc 
i g e s  of orcry laborsr and mechanic employed by the Contractor or cny subcon- 
t ractor  engcgcd in the performance of this contrcct shcll be computod on a 
basic dty rc tc  of eight ( 8 )  hours per dar and sork ia cxcess of CQht (8) 
hourr per dcy is ptrmittcd only upon the  condition thc.t cvery such laborer 
and mechanic shall be aompemated for all hours norkcd in Gxcess of tight (8) 
hours pcr dsy n t  not lose tu one and OnG-hcl f  (I#) times the bnsic mtC of 
pay. 
Five Dolhrs ($5.00) shall bc inposod upon the Contr-ictor for cach lcborcr or 
mccbanic fo r  w a r y  calendar day i n  which such cnployce is req*-.ired or per- 
mitted t o  labor more t h  cight (S) hours upon said nor2 aithout rcceiv- 
compensation coPlpUttrd in aaoordancr. n i t h  this Article, oad cll pcnolties thus 
imposed shell be i i tkhrld  f o r  tk use rind bcnefit of thc Govcrnmeat; providcd, 
that' t h i s  stipulctian s h d l  be sub2tct a l l  resptcts t o  tht, cxccptions and 
provisions of US, Codc, T i t l e  40, Sections 321, 324, 325, and 326, r s k t i n g  
t o  hours of Ltbor, cs nodlficd by the provisions of Scction 303 of  21:blic Act 
No, 781, 76th Congross, clpprovcd Scpttmber 9, 19A0, rckt ing  t o  conifr3ntiOn 
f o r  ov~rtims. 

For tach vioh.tion of tho requirements of t h i s  Article n pcnzlty of 

11 

As usad in this coatract the term "Unit& SLktes Atomic hnorgy Commission", 
"Atomiz Energy Comission" and. "Commission" shall nt;n the Uni td  Stctos A'AA~C 
hergy Cotmission o r  its duly outhoriscd rcprsscntstivc or rcprcscnt2ti~r6S. 

- 


