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Contract Yo. AT-(40-1)-288 
(Baman Gry School ob W c  
Wake Forest College) 
Modification No. 5 CONTRACT SE:TION 

SUPPIStRiTU A- 

UHElEAS, t h i s  Supplepbntal Agreement i 8  authorisad uld executed under 
the Atuuic Energy Act of 1946; 

2. Perforaanea of the research act lv i t lea  outlined for the fifth period 
will ond on Dscanbor 3, 1953. 



4. The amount of money t o  be paid the Contractor f o r  the  f i f t h  period 
of perfomance (stated i n  Article III, subsection l., d . )  I s  reduced irca 
T m  Thart.and Doll- ($lO,ooO~oO) t o  One Thourand POW Huadnd Tnntr-Thr~~ 
.nd 68/100 hU-8 (#1,423*66). 



Contract Bo. AT+ 
(Bowman Oray Schoo 
Yaks Forest Cbllsge) 

Hodiihatioa lo. 4 

-, tb, tiorarmeat ud tho Cerfirutor entermi iak 
100. Alc(b0-1)-288, dated June 22, 1949, for the performance by the Contractor 
of research projects on (1) the distribution and turnover of  sodim utd 
potasalmr in acute infections, 
sues, and (3) the toldcity of 

) the formation of phospholipides i n  tis- 
as related t o  the diet and to the c h a c a l  

-mltrae of the cnslpoarvl; rrd 

WlBRU3, the prrtios hento doaim t o  extend the tcm of tho ooa- 
tract in  order t o  continue ami atclld the remarch 8ctiritiaa ptwterru 
wxiortaba, aa mch extended plnlrr i r  deserlbd in s9pplomemt lo. k to 
Appendlx "Am, and to effect  cerkin  other c-es hereinafter set out; and 

UHERIW, t M s  Supplemental Agreerent is authorired and erecutad 
under the Atando  mar^ Aut of 19L6; 

t 

I t  f 1 0 3  
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2 .  A d d  the follaviag new mbsectlon d. to section 1. o f  Article III: 

md. la condQlf8tion of tbs tontr8ctor~r parformme of the 
researeh 8ct iv i#er_det~er ibd In l! lt le I ef 8rrpplemnt 
l o .  & t o  Appendix (A*, the Oonrnwnt rill pg to the 
Contractor the ma of hn 'zhopauad bolhrs ($lo,000.00) 
for the fifth period of perfonsace,r 

3. Add t& folloning ne<recticnr 4 to Irficle V - ligpm28, ltBCam, 
Am RISPIsC~Oll: 

ea . The Omtractor agree8 th.t the Comptroller &moral 
of tbo llaited Stater or any of his dw 8utharisd 

access t o  and the right to  a m i n e  q direct* 
pertinent books, docunents, papers and rscozdr of the 
Contractor i n v o l w  transactitma related to this con- 
tract. 

representatins o&ll, until  th. .xpbrrtiah of t h e  
aftor final, m o t  thio uoatraet, hr, 

'b 'Lhe Contractor further agrees to inclpde in all his mb- 
contracts heremmior a ~ 0 r I . u l e n  to t b  act U t  the 
8t&C-* -8 tbf tb w t m u m  *a Of th 
United 8 b b 8  c oq ai anthoriwl ?OpW8WbtirS8 
8bal1, Pat= tbb clxpimthl Of thl?WI XO-8 8fhr fib.1 P.7- 
m a t  undrr th i t  a a t r a c t  r l t h  the O o e ,  L.r, 8 ~ ~ 0 8 8  
to rad tho rQBt to mamine q dlroctlr pertiaaat boob, 
Qcumemta, papars, md records of mch ahontractor in- 
rolring transactions related to the mbcantract. Th4 
terr  subc can tract^ as used herein meam any purchase 
order or agrement to perform all or p u t  of tbs rolit 
or t o  -e or ihrniah rqlr materI8ls required for the per- 
fomaace of this contract, but doee not irrclude (i) pur- 
chase orders not exceeding @,W, (51) aubcmtrads or 
purchase orders for public u t i l i t y  cervices a t  rates 
e r t a ~ u h d  i.r maifom 8pplic.~iit7 to tL. pub- 
l i a ,  or (iii) mbcontracts or purchase order8 for general 
inrentoq i t e m 8  not specifically identlflable 6 t h  the work 
under this contract. 

. 

r c  . Bot- in t h l 8  contr8et 8bU be d e a d  to p e e l d o  8n 
audit by the General Accounting Office .of q transaction 
un&r this cmtract. JI 
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Add the followlng l lsw Supplement Noe 4 t o  Apperdix .Am: 

-2* BUDGET - F i f t h  Period: July 1, 1953 - June 30, 19% 

' 8  The Contraator rill hrmia as I t a  eont r ib~ t lon  to t& 
pro jact t 
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' 1 8 C h o i d W B  $2,?00*00 

(part t ine)  300.00 

-8 

A n i m a l  Technician 2,250.00 
Electronic winoar, 

Totil S&ories and 

"C . Items of property procured or manufactured tsg the Contractor 
daring this period, t i t l e  t o  which will vest i n  the Oovemment 
(See Article VI): Hone." 



5. In AppeDdix 'B delete the fourth sentence of section 3. a. and 
mb8ti tuto  tbuef or the folloubgt 

I1 WTB4ESS WHZEBOF, the parties hereto have executed this Supplemental 
Agreement the day and year first above mitten. 

THE WITEZI SaPzgS OF AKQUCA 

WIriimSlm: Bwfu m y  8cBooL O? IJH)IcIIB O? 

Admr,. Ass't. Bcwman GraTr School 
/s/ Katherine Davis W FOEZEST COLISZ 

of Hedicine HI: /s/ c. c. 
Winston-Salem. N. C. 

(Address) TITLE: Dean - 

/ 8 /  H a r r y  0. Parker 
CI . t rc  001 

of HedicFas 
N. C. 

(Address) 

I bave read the foregoing Supplemaentrl Agreement and agree t o  be bound 
by its terms. 



SUPPLEHEMTAL AGREiSMBllT 

TRIS SIJPiJLEumU M;BBByEm, &er.d into 
1952, by a& betwoen tb. UIXTED STATES OF 
"GOIor~ndPt"), reprerented herocin tha UYIThSD STATES ATOMIC SBSRGT COY- 
lUSSIOll (breiortt.r &led tho "Co&r8ion"), and the BoIybl Q U Y  8CEOOL 
OF E D I C I I S  OF RAKE F'QBgST COLLEOE (hereinaf'ter oal led  the "Gontraotor")) 

MURE&S, the Contraot had Seen modified noretafore by kdif icat ions 
-8. 1 and 21 and 

IlHERgbS, thlr Supplemrnt.1 Agroomo& ir authorized by a d  amuted undor 
the Atomio h c g y  Aot of 1946, 

BCRY, THEREFORE, the partiea hereto do mutually agree tht Contreot 
Yo. AT-(40-1)-288 is modified i n  the PollOripg p - t i o u f u r ,  but in no 0thw8: 

-3.  Tho fourth period of pscfornrrnoe for the projeot carcued 
by thir aantraot nil1 OQPIPB~OO on July 1, 1952, ani .r i l l  
ond on &me SO, l8b3." 

2, Add the f o l l o r r i ~  mu rubssotion 0 .  to reot lon  1 of' k r t i o l o  111: 

"0 .  In oolpsiduation of the p6fo-e of th8 mrk broribui 
in 8uppla- lo. S t o  Apprdix  'A*, t b  Go.#- d l 1  
pay t o  the Contractor the sum of  hsnty-Elm ThousrPd Om 

' 





Autorndiogrephio rtudie8 by tb. tsohnique prcrriourly 
dbroloped rill be do- on teptereaktlvm m a  u 
a ohbok on the ptp.siologlo method by an u r a t d a  00s. 

(3) i?xtracelluleu Infootions 

'Rm expsrimmts previously roported on f l u i d  ohaqer  
in trichiaoai8 aa extracellular krfbct ionJ etudied by 
m-iratopio twbniqun rill k r w t . 6  r l th  the 
epplioctiun of the traoar muthodo prwiously d e v e l o p d .  
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I 

(6 )  Su?plies 

(6) Travel - 
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"a Saope arld Plan of ApFoeoh 

During t h i s  period t b  Coatraotur rrill oontiam and extend 
i t s  studies on t b  formation of phorphGlipidee in tis8ue6, 
proa~dirrg aloag t& f O l l 0 r i ~  linea of en&a+ocr 

T b  f o l l o d w  deaortkd erperinrsnt w i l l  be dr- 
trbn,  to lmm$ti&8to rhdbrr or rmt phorp-1- 
obolino i. an lntmimdiato -0 in tb ipoorpom- 
t l o n  of oholina into the phorpholipides. 
homogemtee w i l l  be inoubated rrlth C14 labeled choline 
in the presence or in abeeuce of mn-hbeled 
phorphoryl-oholina. Other u p a r i r r n t s  iinilu ia 

Lire 

nil1 be Condwted. 

( 3 )  Metabolio Patmya of  Choline i.n I a o h t s d  Liver 

?he Cantrrofor will att.rpf to imprmo tho pooadunr 
for tho eoprr t ioa  and ohracter izat ion of the 
ipobble products d aholine mtabollsm. If this 
attanpt ir ewoea.A11, the Contrrotor rill, try t o  



"2. BUDGE3 - 
"a. Tbs 
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identify oertain produotcr of oholim mtabollrn 
*oh appear t o  b qu.ntltatlvely iqwtaak 

Fourth Period: July 1, 1962 - Juris 30, 1963 

(2) Vie of laboratory woek aposj and materfrlr, q u i p -  
mnt end faoFlities required for the uork in exowe 
of the Goverrmrne'a oontribWan under bo bob. 



, -  
I / * /  . .I1 

- 8 -  

( 4 )  A d n d t 3  

( 5 )  Supplies 

G l r u r r o  
Cbri<rril8 

m0.Q) 
500.00 

T o t a l  Suppllsa 1,000. Q) 

( 7 ’ )  Ihintsrunos 

(8) Overhead Q &A 
subtotel 

360.00 

$10,760.09 

860.00 

$11,610.00 

I I I 1 8 5 5  



"1. PROJECT - 

IkprimbPte w i l l  bs nmde w i t h  -a01 
(ATlO). A study o f  tb effeutr of oorticml and 
other steroid bormoneo will be UodactpLeu. 

(3) Attanptb t o  fnorsrao ths Ibbilisatian oP * trosr t& 
bm - 
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(1) Sllnria 

(6) Travel - 
500.00 



11 

ACCEPZAm BY PROJET IZADBRS 

I bva ?mad the  forego^ Qupplemmtal A . g r m  urd ..gzw k k bourrd 
by It8 provisions to the extent that t b y  are applioahle t o  the pmjmt f o r  
which I am responalble. 



& 

Contract No, ~T-(b+l)-~!88 
("tie 8 m a n  Gray School of hk 
of :ake ?orest College) 
Uodtrication No- 2 

M I S  SUP!UUNTA.L AGIUkENT,  entared into th i s  
1951, wand between the WlXTED STIlSS 
the tGoI;OrIIBlbnt"), represented herein oy the (1NITE;D 
COUISSTON (hereinafter called the "CommissionH), 

and the BOWAN GRAY SCHOOL OF MEDICINE OF W t E  FOREST COLLECB (barein- 
after called the "Contractor"); 

r 4. 

' t H m f i 8  the controat ha8 been anended heretofore 
MocUication No, 1; a d  

! i - i w p  the Government desires to increase i t 8  writs 
under the second period of perfoxmanee3 and 

::.9ESEAS, the parties desire t o  extend t h e  term of the con- 
tract, i n  order t9 ccnt inue a 2  e q a n ; l  L i l t  resoarcn act iv i , i cz  under- 
taken during the initial period, UI descrioed in Sup?lunent No. 2 to 
Aopendix "At9; and 

'';:XFXhAS, this Supplemental 4greemant is authoriasd & and 

Y& t +  

NOK, THERkFOdE, the parties hereto do mutually agree that  

executed under the .itmii ili:.r'gy Act of 33L6; 

Contract No. AT-(40-1)-288 is modified i n  the following particul.am, 
but in no others: 

1. In order to increase by One Tho~iand Dollara [)l,COO.CU) 
t h e  Sovernment's papent to the Contractor for uork undsr Title I t~ 
Ap..endix nA" during tne second period, the following changes are made 
effect ive ad of April 23, 1951; 



0. 

C. 

2, 

In AHTICLZ 111, Sect ion 2'0, add the fo i lowing  new 
sentence at the end of the section: 

"On or after .April 23, 1951, the Government w i l l  
pay to the Contractor, upon submission by the 
Contractor of a properly cert i f ied voucher, the 
sun of %e Thousand Dollars ( $ l , O o O . O ~ ) P  

In S u p p l e a h  No. 1 to Appendix "A", Title I ,  
iect ion 2B (I) delete, in line 1, "~13,858.00" 
and substitute therefor 1f$U,858,00"; and i n  
Section 28 (1) c,  delete, b line 5, @$)oo.Wr 
and subatitute therefor @)1,)00.90", rad dst ta ,  
i n  line 8, w$2,900~00n and substitute therefor 
n$3,300.001t, and delete, in l i n e  12, "W,858.00" 
and substitute therefor 11$l&,BSO.W. 

7- * 
' - :e - !  _.  ;kc S.:C+~'X F.TI--YT "1 'I b e f o x  t h e  f5 - t  wgr.sl 

of kA';ICL;; li - I L ~ ( ~  irr' CUNIRACT, and aad the f o l l m i n g  new Section 2 
to 9RTTCL: 'IT: 

lI2. The third period of perfonnancc for the project 
covered oy t h i s  contract w i l l  commence on July 1, 
lP%, a d  u i l l  end on J u n n  3.952." 

3. Insert t h e  s u b e c t l o n  letter Ita." between the words 
'lConsideration.ll and "Int1 in Section 1 of A!ITfCLE 111 - ROGi?& DEVLLP- 
U3'n MID r'INLVClXG, and add the follorring new sub-sec t la  b to Section 1 
of 42TICI.S I111 

"b, In consiaeration of the o e r f o m n c e  of +,Re work 
unaer tne t h r t e  Atles  aescribed i n  Supyleaent 
No. 2 to upen- ' A ' ,  the Govemaent dl1 pay 
t o  t h e  Contractor the total  sum of ' h i r t y  
Thousand Seven riundred Ninety-Oas and 96/1W 
Dollars ($30,791.96) for the third Deriod of 
perfonnu.lca, the funds to DO applied to the 
three ntlea according to the budgmt provirriona 
of Applupsnt No. 2 to Appendix * A t e  It is 
expressly agreed #at the  t o t a l  sum of ho 
Thousand Five Hundred Thirtydix  and 8&/100 
Dollan (isZ,536,8b) which had been pr8vIou11J 
paid to the Contractor ky the Uovemnrent (thia 
3um incl~ces the increase effected by change 
numoer 1 ot' Modification No, 2) but which w i l l  
remain unexpended at the end of the second 

c 
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period of performa3ce rill be applied t o  the 
costs of the third period of performance 
according to the eaount nlnaiaing t o  each 
Title. 

' I -  Add the following m Supplemuit Wa. 2 to Appendix " A a :  

"SWPLliyBMT NO. 2 

V X T U  I 

=& s-ti- or  tho^ 

"Chough :nu& t h e  and effort has gone into 
development of technfqucrr in the D a s t  par and 
a half some of? %he technique3 :.:&-- must be 
standvdieed to be 8ur8 they w e  absolutely 
dependable. No data art av . i lablc  on normal 
voluea for 80- teohniqwr, and these arst be 
..t.bllshed W o n  drflrritivo experiments can 
be attanptod or tha data ~1 wrirnta in 
progmaa fn'alprrtcd. 

"Tba rrdiopotrrr8ium rnork In mimala h u  just 
begun. 
normal valuer established for KU space or 
exchangeable K content Ln normal rabbits, 

Ihi t4cbnique maat be rtandardized and 

"Normal value8 must be e8trbllrh.d for 
tissue conbnt of totel  potanriaam a d  I( 
nonual rabblts, 

- 3 -  



snc..? t h a t  s l x L y  wtt:nz norroal :iersons t o  
bed w i l l  increase the nitrogen excretion i n  
t h e  uri3e, ?res-:abljr from des t ruc t ion  of  
tissue p ~ o t e r . ? ,  it f igr?t  be presuced that t h e  
potassiux exc re t ion  wodId be increased under 
such circumtances and the total t i ssae  potassium 
correspondingly reduced. 'he validity of t h i s  
thesis must,  be established in e%pefimcntal a n W S  
under iomc stress which ir different from that 
to  be induced later in definitive exprimcnts. 
Therefo-e, a second gmup of  animals w i l l  be 
starved to induce tissue breakdown under 
reasonaoly normal physiologic conditions and 
Ut€ smvc studies performed In order t o  dcteraint 
t h e  et'fect of this stress alone - w;tw,3 , t  in- 
foctlon cr Lmune reaction - on the t n t G i l  
.wch&?geosLe ~otassiua conkat or poto6siui-n 
space and tnr tissue coamt of potassiu. 
T h f ~  control should be valid since pni.llels i i !  
wiL9 an ini'ection o r  scnun disease are riot . 
l ike ly  LO eat  as nuch as rould aoncal a u n a ~ .  , 

3 r - j ~ ~  ;? ieAeyTLre *,+e+her *!,e - - -> '  - 2:- ' 3- 

between racl;dpotassiun content ar\p urinary 
creatinine excretion reported I n  Writa'l h u ? w  
trLales J C ~ ~ L  7 2 : :  u-i ramits, .,-inary :;'eatini>t 
should be dctcrudned at the sane time the 
potassium excretion is measured i n  both  normal 
and starved aninals. 

"Normal v i l u n  aut be eskbliahed for roboita 

ih aninkals, util iring not only rabolt a1ou;nin 
but rabbit globul in  ana perhqs even large 
protein molccules such as fibrinogen, must  be 
uone, 

n .. 

the taaged serum protein technique utilizing 
I Y 31 as Q marL<er. ~hs range of nor&& a u e s  

omdin ypoq the relative alteration of N&, 
K 
axpriment, autoradiogrwhy of the organs should 
be attewQd in order t o  locate the t i ssues  
into which 1- ud protow 1- in th. omme 
of infections and innnune reactions, Though 
potassium and sodium are solubl,, i t  i n  hoped 
that a technique utillring plastic fixation rdth- 
out dehydration will prove ieasible 00 that the 
8 d U b h  foor w i l l  not be reached out. The pro- 
blem should be iess  technically dif f icul t  w i t h  
iodine tagged p r o t e i n s  uhich spy be precipitated 
and left I n  situ. 

and If> volues as aettrained in the above 

- t -  



Ob. Intracellular infections 

“As aoon as a stlndardired doee ir debmined and a 
dependable rejroducible ec m in&oed, the 
behniqUe8, atilt%* 198 a, tnd 113 labeled 
r a o o l t  mru8 fractions, damloped will be applied. 
Ser ia i  studies at aa close in’arvals as t e c ! a i c d ,  
problemm - ruch aa rate of &cpy of  iaotapea - u i l l  
penult w i l l  be dorm. 
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"CO 

1 )  &.. " a l l  0,' 
seats  w i l l  ce c o r r e l a t e d  u i t h  the inmunologic responses 
and the i a t a  cc:.-iqartd w i t n  tne previous findings in 
clinical instaxes of Wcky Yountain spotted fever in 
hunan belags.  

;.-e 3x;erinents the ?nysiaLogic zeascre- 

Extracellular infe ctiona 

""+he emeriments now in press on f l u i d  chances i n  
trichinosis - an extracellular infection - should be 
repeabed w i t h  the application of the t&mlque8 now 
b e h g  standardize . Rabb3ts will tx fed trkh lnous  

fraction studies will be done at appropriata intervals. 
rat meat; the la2 e , KL2 and S131 labeled protein 
lhe ~hysiOlOgIC data w l l l  be oorml.tsd rith the 
-0l-U m P O M 0  sad the Coq.rrd dth ' n  

t h e  small am3cnt of da;a available in clinical cases 
of trichinosis in b a n  beings,, 

m'lht diff iculty in repmchdng st&ndardicd extracellular 
-: .-e:-:  - - - . - = -  . -._- :,-, ra3ui t s  ~ i t ?  :.-e : , P ~ . . ~ C , : : ~ S ,  

as coinpared a i t h  tne difficulty in trichinella in- 
f?.-c, i3r.S,  is E 2  - * - b  .A-. ;rea%cr t-.3.$ it s e ~ y 3  ;.t~n ---- 
Litaols to r e t u r n  to the parasitic infeetation &d 
to abandor;, a t  l e a s t  temporarily, t h e  bacterial 
infection, 

'do Immune reaction8 without infectiom 

"r'urther attempts will be made to standardise o 
dependable pasjive transfer method for induction 
of serum sickness i n  racdblta. 

"If  PES^ at,;ez?',s ars f i s u c c e s s f u l ,  the ex;eriacnts 
completed and in pres8 in uhich 8.m 8iehvJu uaa 
induced actively by injection of human albumin should 
be r=?ebvcd x d  t 3 e  tec.b.iques under staAdardization 
be applied0 sodi&lr, p o t a s m i d 2 ,  md iOd5ne-13 
lasele:! ,.ro*$eLn fraction altera,ions sho*dd  be deter*. eS 
i n  raouis. 

"e. Auto-antibody studies 

"The limitatians of time and avallahle tachnieal 
aaaist8nce haw 80 far postponed the Inatqpatioa of 
autobody studlebo If the above out l ined  rtudles nith 
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m p o r i n s n t w  lndnced Intracellular uld wtmael1ul.r 
infectims and imune reactions without infections 
con bo CODlpleted, this year the following 8- rhouid 
be started, 

- 7 -  
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alteration in pennoability of membranes, ps well 
as to s m c  w;I .ch at r - s s e n t  a r e  not t h o u q h t  to 
i 3dxe  ci.lar,gea in rwaci l i ty ,  

"hservations will continue to be sade measuring the 
exchangeable potaf38iuIn mtmt in husM be-. vp 
to the present only survey studies uith single 
deknninotions have been pojslole. &I attmupt w i l l  
be nude to do serial studit8 curing the a t e  phase 

Isotopes Mvision to repeat studies at re t i ve ly  

oxperi&nta ISI the c h d d  todeity of tho potassium 
administered because of UIC relatively low specific 
activity, rather than the  cunmul~tive radiation doae. 

Of dfSBP.8. P d d S S i a l  hor km 0- f F o m  the 

short intervals. Tho liniting factor in  3 2  

w8-w 
be continued and expanded. 
fractions into serow cavitla8, ornbrorpinal f l u i d  
space, or inwratitirl 8p8ce8, in instances where edema 
f l u j d  col-ects, w i l l  be continued. 

umd rolrrw ad aam08b%lity of 
acmbranes t, I 1% labald human soma fmatlorm rill 

The extravasation of :)rotein 

"The tyjx 
techniques includes me-,  rhsumatic fever, g:omerulo- 
nCDhrltk3, exozenous 3be$ity, h p e r t h y r o i d l s n ,  d l w e t e s  
SyphiLis,  psychoneumsis, chronic ulcerative oolitis, 
and others, Most of these have been chronic f o m s  of the 
aisease m1er-F; t n e  patnologic physiologic s i tua t ion  is 
nuonubly stabllired. 
mre acute bstances of disease for ser ia l  studies, 
for eram9le, Ciabetic acidosia with coaa and de- 
hydration, acute congestire heart fai1w-8, end acute 
glocp6rulons;lhri th. 

disease arocess so far studied try the aDo.ie 

At- -1 be rdr ta obtain 



"2, 3'XKZ;T - T h i r d  .'erioa: J u l y  1, 1 Y > 1  - June 30, 1952 

"a. %.e Contractor w i l l  f u r n i s h  as its cont r ibu t ion  
to the Title I pro3ect: 

(1) S a u t e s  of staff a m b r a ,  including the 
PoJect  bacbr, and othor peraauml engaged 
in the work in exceas of the Government's 
PylDCnt under b (1) below. 

Technician, E. Phoadas 2,LoO.O 

Technician, C. Tylor 2,PSaOQ 

House officer .for clinical 
8-W Loo.09 

. 
- 9  - 



Tat& $6,951.60 

"c. Items of property promred or rppnuiactured 
ky the Contractor during this period, title to 
which rill vest in the Government (reo Arbicle VI): 
Norre. 

wTl.E u - 

"In the preceding yetarb, the formatlm of pharpbalipldas 
nas been s tudied on both tact animals and Lso18bd 

indications on tho qnthwb of Ilholm piw~phoU@cb 
rolemle s ta r t in?  fron the inorganic phosnhate and on 
Lfie 2ep: :deace oi Liis rrOc'ess u?on tne CorrgoSiLia 
of the diets.  

tissues with the a i d  of P 9 The results have given 

''All phosnholiplder contdn phoaphoras, hat thr 
v a r i o u s  phospholipides differ i n  their nitrogenous 
cons t i tuents .  The  aost important type of phospho- 

. l i p i ~ 8 ,  the ledthlsw, conkin, abollrw. mir 
auhtance i. .Ira an oaaent1.l dktmy Sactar, the 
deficiency or which leads to serious disturbances 
(ruch aa fatw infiltration of th. l i v e r ) .  n# con- 
Sractor has used a pre ation of choUne (lobeled 

of lecithins, as well as other mtabolic pthwrys 
of cnol ine  irl t n e  liver. Lcre specifically,  during 
the pwt year, the inveatigitkora h89d progreuaed 
along the following lines: 1) l ip ide  composition o 
liver ;nitochonciria; 2) incorporat ion of inorganic P 
I n t o  the phospholipids8 of hver r l lcea f r o m  r8tS 
on various q i e t s ;  3) incorporation of labeled choline 
into ttm -idea of iaobub livar t iauw~ k) rntabolic 
pathways of choline i n  Uver slices; 5) synthesis or' 
&-methyl latxled dinrethyleaanolaininu (a p o s s i ~ e  
choline precuraor); 6 )  disposal of i*or8alb&da 
in tissuerr. During thia period the Contractor rill 
continue and extend the above mentSonrd gnupr of 
invest igations.  
and the Contractor w i l l  concentrate on t h a t  

in the mthyls  rrith C lr ) in order t o  study the synthesis 

. 

S? 

The following seem the most promising 



"8 .  Incorporation of the nitrogenous constltuenta 
into +,?E choarhJl icFdes of the liver. 

"ah tha b i o  of its Chcaical comtitutioa, 
dl~~thylethanolanine is likely to repmrent the 
hmedI.8.0 pmcwsor of eholirw. Mow1 &&old 
dkriet;?j.lcthulc;la.nine has been synthesized and 

lndiuata that #e coznpound is inwqm=ated into the 
~ 0 a p h o l L p i d e s  at approxi.Lately thc sarm rate as 
la&led c h 0 u n . e  Tbo futor, rrp.- rkalA 
decide whether tr?e compound is incorporated di rec t ly  
into thi pborpholipidu or, if pmlWamy 
m&hylatlon to cholim mwt OOCU~. l'b posslMlity 
of a methylation of t J n  cocPpsund a f b z  ita 
iacorpomtion into the pho6pho~dsr  c8a rlso k 
oirwllrred. btbylatioa of ~ 1 0 ~ ~  
(either tree or aa a ph#pholipi& mietjr) rrould 
represent the final s tep  In  the rynthesis of 
choline by the tidsue, and a o u l d  be investigated 
in b.Wl from various p o i d .  of view, mah 88 axygg! 
reqJireaent, n a b r e  of the  methyl donors, character-  
i s t i c a  of the enzyzes involved, etc, The labeled 

dd.d tO 8U-W Umr 8U-0 -1- m l t S  

! 

i 



lit. hetiabollsm Oi. cnolinc in Isolated liver. 

"In spite of ;+.s important roles, very l i t t l e  
1s mown about the ... etacmlic products and path- 
ways of cnollno i n  the boa. .hen choline is 
administered t o  a n h a l s  or humans, only m i n i x l a l  
ainounta are eacnted Fn the urine. In order to 
snpPlify the problem, the mtabolisn of msthyl 
l zbe led  cholize h a s  been studied with l i v e r  
sLtces o r  homoge2ates. ?reliminary experiments 
have suggested the follcmb@ major pathuaya 
(in addition to the incorporation of the i n t a c t  
com.~ound in to  the ?hosphollpides) I 
of ;he dethyl omup p n s w o l y  hyo formaldehyde, 
foridc ac id  and C+; 
and trimethylamine o d d . #  3) formation of corapounds 

1) oxidation 

2) formtion of trlzmthylasine 

'?' t-1 r --e: zt ---+ t? i--<-ml-..cis 

"'be Contract3,r is of the opinion that  the last 
. I__._ + - . 2 - A l ~ ~  A:e a r g a x i  esters oi :.i--::.= 

( s i &  as choline phospmte ester) but I t  is planned 
t o  ootain a ~ G , X  convincing evidence of t h e i r  
idantityo 

nw!tabolirm such aa oetaine, betalne aldehyda and 
&mthylglycine. 
w,ll no t  be easy because of the similarity i n  their 
cmnical and physical properties. 
..3 exFLcted 'hat m c h  time ana efiort will ce 
: quirea  f o r  Lye e l z b r a t i o n  of a sat isfactory 
;-:em oi ~ L - ~ A ~ ~ A J ~  A a t t e q t s  m i i  oe S ~ C C ~ S ~ - ~ ~ ,  

b balance sheet of choline aetabolism in the 
i s - l a t e 3  li l e v  co Lcl Se prepared, '; f2i+-ther s t e -  
1;. tie a - . e ~ t i L , a t i a r ~  ~ i l i  De the stdQ 01' t n e  
?n:n<es 5.1 the rela+. ive importance of Lhesc varivip 
d d .  cuq. 
i a  and p ~ ~ m a c o ~ o g i c ~  agents. *rridea l a b l e d  
ch Jitie and laceled djmethylethanolaaine it is 
pr 3 ~ ~ l l e r l  tna t  in these expriments, other inethyl- 
lt'oeled compounds, such as dmethylglycine, 
but&ne, and nethionine, could ot i8ed advanta- 
g;w~sl.y. 
- ,013 .st"er sol:~'ces, t h e  Co:ltractor w i l l  attempt 
t o  prcpare tnesc materills hith the proper laoels, 

-. - . -  

At the sane tbm the Contractor ail 
trf to icil8ntify &or ploQctr of choline 

:he separation of theee products 

Consequently it 

- .  

, na r  :;.e Lfj ' l~ence oi st: . e r a  p iys l a i cg -  

If the  compounds could not be obtained 



"d, Yetabolisrn of formaldehyde. 

"The importance of one carbon coqmands a8 
i,,terricdiates in a nurnocr of aetobolic reactions, 
including mothylatiom, La wrlrrg rapidly* In 
recent erperlments It  WZM discoverad tbat the 
O Z U ~ ~ A C  tiiaappearmce oil r a r r r l m  i 8  
greatly accelerated in the prasenca of pyruvlc 
acid, Isotopic tSchniqu4s co&ha tha bypotbesia 
of the formation of a condematlm prochrot. 

53 1at.r chmged to other OQIpQPodl mmeoptihle to 
oxidation periodic acid, Ihesa hvestigationa 
dll be continued in  an atte-t to bttain a 
Winitiva I c b n U c a t i o n  of tb. or 
ou4xmJ- forrrob, 

It 
8- prOb.bb that th. produof, f 0 d  b i t m y ,  

(1) Salar ies  of staff aembera, including the 
Prc;ect Leajer, wA3 other jxrso~icel e1a&igt?z 
in the mrk in exmas of th. Gorcrnmcnt's 
payAent un&r b (1) belor. 

(3) C l a r i d ,  Ukinutr8Lin a d  0mrh.d costs 
in excess of the hvemnentto p$ssnt  under 
b ( 9 )  below. 

"b. The Wmrmmnt rill pay to tbr Cmtractor tho 
aum of h w t  Thousand llFns Hundred t'orty-'lhree and 
3b/loO Dollars (%,9&3.3&) Which, together w i t h  
the unuxpsnded amount of ho 'Ihousmd One Wndred 
Sixtyaine and 3 6 / 1 ~  Dollars (~2,169.86) re- 

second period of performem, w i l l  cover the Con- 
tractor's otbr expensea, eatbated aa follows, 
in the performmae of) the contract during t: e 
third period: 

- f- th. 00v.lllIyLLti6 -t8 Unbr #e 

- 13 - 



(1) salarle8 

Tecncician, C. Terhune $2,16i).m 

' h o  part-the technicians 2,160.00 

Investigator, Y. Crorrd4r 960.00 

(2)  Warburg apparatus and 
accessories 1, loo, 01) 

Total $U, 113.20 

ne. 1- of propow procurvd or amufactauul by 
the Contractor during t h i o  porhd, t l t l a  t o  which 
w i l l  vest in the ( ~ O V O F I Y P ~ ~ ~  (see Artiolo D): 
N-. 

"In the p a s t  two p a r r  a uyatemtia'atu4 hrs bean 
2r,derta<en or' t h e  t o x i c i t y  of rad ioac t ive  phosphate in 

(as measured by the LD at  tho a r t  day) is lomat 
with die ts  l o w  in fat g d  protein, and ia not modif.ied 
by fatty infiltration or told0 damage of the llvor. A 
significant degree of protection ma obtained & on- 

experiments of longer duratlon the role of certain 
vitamins on the recovery of the w e d  tissues has 
been studied, Tho importance of m .deqtut. mupply 

dO0 awXlOd V d O W  a8-e ?b, ma m d w  

riching t h  dlots with inorganic pho8phat.. & 

I 



Tic i n v c s ' i i g a t i c n s  xi11 be continued essentially 
along the fcllon-hg m i n  lines &ring this period: 



lice 1ncreas.A -c ;S i l l cz t im  of ?52 from the skeleton. 

' l b o n ~  -xe -ia-.icis ex?erirnental d i spos i t i ons  
t e s t e d ,  only  t h e  en,ril:.i.sent of the diets mith  
phosphate ap,)eared c l e a r l y  off e c t i v e  in  t h i s  
respect. To date,  atternpts t o  cauae a 
simultaneous mobil izat ion of calcium and 
phosphate fror the ske le ton  by t h e  admixture 
of citrake i? t he  diet o r  by i n j e c t i o n  of 
para thyro id  hormone were not  successful .  H a w -  
ever ,  a d d i t i o n a l  experiments are needed before 
deftnite statements on t h i s  po in t  can be made. 

_I p-1 

"In addi t ion ,  the Contractor will tes t  the  effects 
of the a a n i n i s t r a t i o n  of o the r  " c h e l a t i n p  agents 
(such as "vtwsenes"), which are knm t o  markedly 
reduce t h e  concentrat ion of calcium ions  i n  blood. 
?olynhospnates nnich are also e f f e c t i v e  i n  t h i s  
respect could poss ib le  be bene f i c i a l  by another  
mechanism (hydrolysis by pyrophosphatase w i t h  
inc eased concentrat ion zf non-isotoyic nhm?!-.a+e x 
ine s.ir:'::e :i ic: O G ~ ~ ? S , ~  i t  s e e m  I l C e i j .  t,,,at 
i n  experiments of this t p e  larger animals should 
5e isel : ,  - .  I r ; t r  t e  .:.=.e 7 c s s l a l e  t n e  ir.tra:ezs;z 
i n j e c t i o n  of large volames of so lu t ions  and t o  
deter.ninc calciun and :hosphorus l eve l s  i n  blood, 

"d. Matmibution and toxicity of PX Injected 116 
pyrophosphate. 

V s  a c o l l a t e r a l  inves t iga t ion ,  it is planfled 
t o  compare t h e  d i s t r i b u t i o n  and t h e  t o x i c i t y  of 
r ad ioac t ive  ppophosphate with  those of t h e  
orthophosuhate. Since pyroIlhosphate does not 
exzhcr,se a i r b c t l J -  x i t n  the inorganic  pnos?hate, 
it seems l i k e l j r  t h a t  differences i n  t h e  behavior 
of these  tm L o n -  of ?z will chiefly depend 
upon tne rade 01' hydroiyzis c f  ayrophosphate t o  
inorganic  phosphate under t h e  a c t i o n  of t he  
?jr .opos:xat;se3 1.1 ::e .raricus t i s zLies .  "IC 
resul ts  of such a study might even suggest  some 
p r a c t i c a l  app1ica;ions f o r  the use of  ~ 3 3  in 
therapy . 



"2. !yW,ET- T h i r d  Period: July 1, 1951 - June 30, 1952 

"ao The Contractor w i l l  h r n i s h  aa ita contribution 
to the Title XI1 project: 

(1) salaries ai staff mcmber8, including the 
Project Isader, engaged in th. no&. 

(2) Uae of laboratory work space, and aquiposnf, 
materiala and facilities an hand needad for 

c the work. 

(3) Clerical, administrative and overhead 
costa in excess of the Govenunent's pw- 
mt undar b (7) below. 

"bo The Government rill pe~r to the Contractor 
the 8um of Five Thouaand Nine Hundred Eigchteen 
and YlOO Dollara ($5,918.03) which, together 
r i t h  tho une%pmcied amat of Three Wndmd 
. ? ~ ~ t y - ? i  # e  x d  ??/IT L'c:la;-s ( z 345.97) re- 
mainfng f r o m  the Government's paymsnts under 
the srcoxl -tried of perforrrsnct, will cover 
the Contractor's other expenses, estimated ks 
follows, in the performance of the contract 
during the third period: 

(1) s u a 0 8  

Tedmician (& time) S1,ZW. 00 

(3) Permanent equipment 700.00 

Technicitma (part-time) 2,100.00 

(3) Isotopes 500.00 

(4) Animals 500.00 

( 6 )  Travel 200.00 

(7) Overhead a t  8% Lab. 00 

$6,264.00 

- 17 - 



“co Ite-s af property procured or manufactured 
b j  tRc Contractor during tn is  period, title 
to which w i l l  vest in the Govenmcnt (see 
Article VI): None,” 

IN XTNESS !4NEREOF, the port le8  hemto hava executed thi8 
Supplemental Agreemsnt on the day end year f i s t  above Inlttea 

UFJITED STATBS OF AUERICA 

ACWTANCE BY PROJECT LEADERS: 

I hove read tho ioregoiag Supp1emmt.l Agreement and agree to 80 bound 
by its pmmions to the extent they 8re applicable to the project for 
which I pm responsible, 5 Projec ader, ‘fitle I 

$ ? . e 4  a%- 

*. ewu-xb a+=- 
Project Leader, Titi e IT 

Project ’Lead or, Title Iff 

- 18 - 
\ 



2. Delete Artiale IS - TerzP of C o n t r a a t ,  ahb aubstltute there- 
for the following Article 11; 

"Article I1 - Tern of Colrtmct 

"The period of parfanmum fkar the reeeardr p - 8  by 
this coxtraat w i l l  omance on July 1, lw, and will end on June 3, 1951. 
It i s  reoognized thrit completion of t h o  research mark under a i 8  coxbraat 
nny involve a perlod of sevsral ;years and that the tena of thia oontraot 
m y  be extended @ nutufil ag2Wcl;lsnb" 

i. . 



- 2 -  



5. Delete ;utide V I  - i'ropwty Furzlished To Coritractor - 
L;inbili+y, arzd substitute  t h r e f o c  the f o l  lowiw :&icle VI: 

- 3 -  



BY; u. s. A r U I C  mERm CQ5aSSIQI 

(Titlo I) 
&l(/ :-' 

(Title 11) 
Rojeat Lead or 

I 



1. Rosonroh Tropam. Continues unchanged. 

D r o  Y d  (YLr) e 0 0 w a e 
pr.uta#h p r b . t b ) r  e ' .  0 0 0 

Technician.. . . . .. . . . . . . 
Technioisn . . . . . . . 2,100000 



O W  ?a *13.Se.w 
I It is mderstocxl 9‘ld s;~eed  that the Contractor, in capnding the 

. fLsds prcnridwi by the Govern- dlall be a i d e d  by, but not ba& t o  
conform to, the details of budl;et a& farth above. 

(1) The a d i t i o m l  of $ll,&‘OOO to cmer the 
fcllcn.rin& a_npraximta mquiremnts I 

- 2  - 

\ 



--* r 

6. e *  e 0 0 0 0 e 0 0 0 0 0 0 0 0 
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APPENDIX “C” 

DISTRIBLTDN .A?iD SCHEDULING OF REPORTS 
FOR DIRECT AEC RESE.4RCH CONTRACTS 

~ 

Date Copies aad Distribution Remarks 

CONTRACTOR 
REPORTS 

1. Progress 

2. sommry 
200 words on 
scope and 
purpose 

On one of ’ollowing: 
March 15 
June 15 
sept. 15 
Dec. 15 

1. On completion of 
contract negotiation 

2. With progress 
reports 

A. available 

Reprints hs available 

5. Complete On Contract 
Scientific Terminat ion 
Report 

6. Brief Report. AD deaired by 
investigator 

c 

(2) Appropriate Washington 
Division (See note) 

(2) Oak Rike Operations 
Office (See note) 

Prepared a s  a part of contract nsgotia- 
t ions 

(2) Same as Progees Reports 

(1) Patent h c h ,  Wuhingta, 
(1) Technical Library, Washington 
(1) Appropriate Washington Diviaion 
(1) Oak Ridge Operation8 Office 

(2) Appropriate Washington Division 
(2) Technical Information Branch, Washington 
(1) Oak 3 d g e  Operations Office 

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

(1) Appropriate Waahingtao Office 
(1) Oak Ridge Operations Office 

To be received on date 
listed which ie neareet 
to end of nine month 
period fnw effective 
data of contract and 
annnally thereafter on 
the same date 

1. Diatribution by Oak 
iiidge Operations Office 
with Contract copies 
2. 3evised Summary to 
be included as part of 
Progess Report 

‘muclcripta prepared for 
publication may  in  some 
casea take the place of 
this rcport 

Covering siepificant 
resalta or developments. 



NOTE: Full Addremmca a8 follow.: 

Waahington Offices: 

Atomic Energy Commission 
(Add name of Division or Branch) 
1001 Constitution Avenue, N .  1. 
Waahington, 0. C. 

Oak Ridge Operations Office 

Atomic Energy Commission 
Clfice of Research and lledicine 
Post Office Box E 
Oak Ridge, Tennessee 

Division of Biology and Medicine - for contect. in Biology and Medicine. 

Divimion of Restqch - for contracp in physical research. 
* 

- 2 -  



APPENDIX “C” 

DISTRIBbTION 4YD SCHEDULING OF REPORTS 
FOR DIRECT AEC RESEARCH CONTRACTS 

- 

Date Copies and Diotribution 
~ -~ 

Remarks 

CONTRACTOR 
REPORTS 

1. Rognss or! one of 2’ollowing: 
March 15 
June 15 

Doc. 15 
sept. 15 

2. Summry 1. On completion of 
200 words on conkact negotiation 
scope and 
purpose 2. With p r o p s a  

reports 

3. iManuscripb A s  available 

Reprinta AB available 

5. Complete On Contract 
Scientific Terminat ion 
Report 

6. Brief Reporta Aa desired by 
investigator 

(2) Acpropriate Washington 
Division (See note) 

(2) Oak Ridge Opwatioas 
Office (See note) 

To be received on date 
listed which i s  nearest 
to end of nine month 
period trom effective 
date of m-t u d  
annually thereafter on 
the same date 

R e p a e d  am a part of contract negotia- 1. Dia&ibmth by Q.k 
tions aidge Operations Office 

(2) Same ae Progress Reports 
with Contract copies 
2. Revised Summary to 
be included as part of 
h p s s  Report 

(1) Patent Ekmch, Washington 
(1) Technical Libruy, Waohin@a 
(1) Appropriate Wuhington Division 
(1) Oak Ridge Operations Office 

(2) Appropriate Washington Divbion 
(2) Technical Information Branch, Washington 
(1) Oak ‘jdge Operations Office 

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

‘murlcriptm prepared for 
publication may in some 
cases take the place of 
this mport 

(1) A p p p r i a t a  Waahin@m Office 
(1) Oak Ridge Operations Office 

Covering oipificant 
results or developments. 



NOTE: Full .Addresses as follows: 

Washington Off ices : 
6 

Oak Ridge Operations Office 

Atomic E n e r p  Commission 
(Add name of Division or Branch) 
1901 Constitution Avenue, N. W. 
Washington, D. C. 

Atomic Energy Commisaion 
(Ifice of Research and Medicine 
Post Office Box E 
Oak Ridge, Tennessee 

\ 

The appropriate 'Raahinkton Divi6ion6 are: .* ' .  
' I  

L 

. I  1 .,- A. I -  

Division of Biologysnd Medicine - for contra+ in Biolegy a$ Medicimp 
v ,'_ . 

Division of Research - for contracta in' phyeical'bsearch. . ** 9 .  I - 
* .  . 

. .. 

c 

- 2 -  
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R E S E A R C H  C O N T R A C T  

-- CONTRACT NO.: 

COlVTRACTORa TO 
CONTRACT SBCTIOW 0 

ADDRESS: imbrrblr 7, CIIPU~ 

. .  

b COETEACT ASSIGHeD TOa 

FOR TECHNICAL ADMINISTRATION 
(ORGINIZAT~C~NLL UNIT NAKED IN APPE?TDn "A") 

? 

Atomic Energy Commission 
1901 Constitution 1-venue, N. H, 

m# b 6- *.+> 9." 
c 

t*. - w.4- 

FeR BUSIISSS bl;UINTISTIUL!t'IOH 

Office af Research and Medicine 
U. S.  Atomic Energy Cowission 
hk Ridge Operations 

Cak Ridge, Tenxessee 
P08t Of'fioe BOX E 

.. , 



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

TBIS CONTRACT, entored into B 
1949, by the UNITEb STATES CF AlBRZCA 
acting through the U?TITED STATES ATGKIC ENERGY COK?*ISSIOIl (hereimfter 
cal led t!w “Comission“) and 

ermnt’’  ), 

BoIybl GRAY SCEalL OF 1p9Ic= or - 
eixnfter called the “ C o n - x T -  

ARTICU I “ PuRFoa AND scow 
1. f!lO C 0 ~ i 0 8 i ~ B  h’.theZ’WlOe Of it8 POliOY Of fiU8i8tiw 

and fostering private research, desires to rupport the  Contractor’s 
fundamsntel researoh In the field of r t o m i o  energy. 

2.’ The work d r  t&ta aolrtlrot rill imolm om or .OI. 
A description of the problem, plan of approach, research problemrr. 

agreed upon program and Sudget for each project i s  described i n  Appendix 
“A” which i s  hereby made part of t h i s  contraot. 

**”;.*. 
& S a  w k  r i a l  b oarria out 

direction of the Project fsader(8) mnwd in Appendix “A“. 
the C a t m o t o r  undW UIU‘’~~‘ ‘ 

ARTICLE 11 - T F W  OP CO%FRhCT 
i 

i* 

Tho x r i d  of x r formoce  f o r  each research p r o j e c t  covcred 
I t  is recognirod that by this contract ia sot forth inlippndix “A”. 

completion of the rcssarch work vndar t h i s  contract may involve a ?wid 
of  severa l  yoers and that t h c t  term or terms of this oontract nay be 
extended by mutual agroament. 

ARTLCLE 111 - FIKQNCING AND PROGW DEVELOPhW” 
- . - /. .- IC 1. Aayment 

a. The oombined t o t a l  of the agreed upon budgets for the - 
projeots deroribed i n  Appendix ”A“ i s  i n  the amount of 

in th i s  amount for t3;rs contract. 
by tho G O W r I U W A t  uxder &is contrapot with respeot to moh project 
deaaribcd in A ~ p o n d i x  “A” shall not  excecd tho amaunt of the agreed upon 
budget for onch such pro jcc t .  

and the Comission f u d a  
amever, p y m n t s  to the Contractor 

b. On or shortly after tho ef fect ive  date of this contract 
t h e  C o d s s i o n  shall pay to tho Contractor a sum which 8bau repnbent 

- 2 -  



Contraot No. AT-(-1)- 2# 

the combined t o t a l  of a m t u a l l y  agreed upon estinrate of t h e  Contractor's 
c o s t  of operations dur ing  t h e  f i r s t  two quar te rs  undor each pro jec t  
described i n  ii?pendix "A", A8 aoon a1 praot icablo a f t o r  the end of the 
f i r s t  quar tor ,  and after the end of each succeeding quar te r  during tho 
term of this ooqtraat ,  the Contnrotor rh11 rubdt  t o  #a CoraPirriaa a 
c e r t i f i e d  voueher bupported by a o o r t i f l d  rahedula of the Contrrotor'r 
expondituroe under moh proJect derotibed in Appendix 'A", and the Caab 
mission shall promptly pay a l l  auch muohore. However, the i n i t k l  
p a p n t  r e l a t i n g  t o  any one projoot toge ther  with a11 quarterly payment8 
r e l a t i n g  t o  the m n o  projeot  shall n o t  exaeed the agreed upon budget f o r  
8uch proJeCt8 a d  r o t  f o r t h  in Appeadix "A", hereto, 

0 

2, Program and Badget f o r  Subsequont Period8 

A t  loeat three wntbr betore fbe end af $bo Mrm *#taw 
in Appendix 'A" the Contraofor fill rub&$ to P P - d  
program and Wget for the sueceding year rh 
be finanoed by tho Comission and the Contractor. Tho Contraotor arxl the 
Commission shall negotiate 8 8  t o  t ho  amount t o  bo paid by the C O S ~ i 8 r b n  
for the servioelr t o  be redored by t b ~  atrwtoe 4 u r a  Ilw asxt period, 
Such a d d i t i o n a l  progrens and agrood upon budgets shall bo incorporated i n  
a form1 modification t o  this contract. 
f o r  said period the unoyli'qatcd balance of funds p i d  t o  the  Contraotor 
covering the  budgct(s)  f'Qr ths preceding period shall bo appl iod in re- 
duct ion of funds rcquirod t o  covor thc new budgot(8). Upon completion 
of the c o n t r a c t  work or upon e a r l i e r  termination of th ie  C O c t r a O t ,  the 
Contractor  shall  r e tu rn  t o  the Conmission the unobli ted portion of a l l  
Ipyrmnts =de by tbs CO~~UIQI to the C O l I t M O t O r  9~'BLlr oda-. 

,-?#ah 

8.d e k, 

In  neyo t i a t ing  tho  now budget 

J 
+??am..* e-' 

3. I h r  Roble- 

It  i r  oontemplated that the p a r t i e s  here to  nay, from t lme 
t o  ti=, agreo upon n6w rsscarch problems t o  be included in the  work under 
t h i s  cont rac t .  The parties w i l l  thereupon prepare a doscr ip t ian  of the 
problem, plan of approach, agreed upon program and budget f o r  the new 
projec t ,  which w i l l  bo incorpowted in Appendix "A" hereto, by of 
a f o n m l  modification of this contract, 
incorporated i n  Appondix "A" shall bo subjoct  t o  a l l  tho  toms nnd oon- 
d i t i o n s  of t h i s  contract ,  

A l l  such new pro jec ts  breaftsr 



ARTICLE I V  - AWXNISTRATION OF COSTRACT BY CoyMSSIOb' 

The Comnisrrion lms assigned the r e s p o n s i b i l i t y  f o r  adminis ter ing 
the  t echn ica l  end s c i e n t i f i c  a s p c t s  f o r  each pro jec t  t o  the Harhington 
organizaticzml unit se t  forth i n  A~~pendix "A" hereto, t o  be addressed a8 
f 0 1 lows : 

0, S, Atomiu Energy Co~miirrion 
1901. C o n r t i t u t i o n  Avenue, 1. 'rp. 
Vkshiryton 26, D. C. 

Responsibility f o r  administerixq the businesr aspeotr o f  t h i 8  
oontmot, including oontnot negotiationu, budget, paymmt, audit, eto,, 
ha8 b e n  assigned by the Comni8sion t o r  

ThO 

Cffice of Research & Medicine 
Oak Ridge Operationo W f i w  

Post Office h I! 
Onk R i d g o ,  Tonncsaee 

0, 8, A-0 bO?w COrrmrf88im 

appropriate off ice ,  as indicated above . 
i n f o r m t i o n  co$es of commnica t iom,  nemomndc of tolophono conmrsa t ions ,  
or uthor contacts  t o  @.k R i d < p  Operations Office on all d i r e c t  dealings 
with  the  ikcshington W f i c o  . 

The Contractor shall furnish 

ARTICLE V - REPOFTS liECORDS A i 0  INSZECTION -,- 
1. %e Conariorian #hail hare the right to lnrpbot in rllt m r  

and a t  euch timer a8 it deem rpproptinbr, n l l  aot i r i t i er  of the Contraotor 
arising i n  tho course of tho work d e r  this contraot .  

2. Tho Contraotor a h a l l  plake progreaa report8 quarterly (unless 
a d i f f e r e n t  reportinq period is spocified i n  Appendix "A") t o  the Commission 
on a l l  its ac t iv i t i c s  ur,dor t h i s  corrtract, including a l i s t  of personnel 
working on thc i)roject. 
accompanied by a brief statoment of the indivfdual'8 baokground, tntinirq 

, and oxpricncc. A s  soon a s  F a c t i c n b l o  clf tor  t h e  end of the term of this 
con t r sc t  and any renown1 thcreof the, Contrector shall. Ilnke a technical  r epor t  
t o  the Comisdion of a l l  its activities under this coatmet.  In the interest  
of reducing t h e  effort roquircd i n  p r o p r i n g  t h o s o  r a p o r t s  the Contrnctor 
mry include a8 a part of ruoh reports oopier of pertinent taohniosl gapro 
prepared f o r  publication i n  c u s t m r y  s o i e n t i f i c  publication chnnels. A t  
the time t echn ica l  papers propared by tho Contractor relating t o  the work 
horeunder a r e  suhni t ted fo r  publ icat ion in customary soientific publicat ion 
u ~ m e l s  the Contraotor -11 furnish the Commission with inforaation copioa 
of such papera. 

Naines nppoaring f o r  thc  f i r s t  t i m  should bo 

- 4 -  



3. If, during the bourre of the Ccmtraotor'r aotivltior uader 
th ir  oatpact ,  m y  teahnienl findiry6 a m  =do which, in tho opinion of 
the Contraotor, would be ef opeoial  intorest to the Condorion, the 
Contractor shnll imediate ly  mike 8 report of such technical finding6 to  
the Commission. 

4,  Tho Codra ioa  w i l l  requiro f i v o  ( 5 )  capim of a l l  reports 
and pawrr. ho (2) oopier rhall be rent to  **rhiagtaa and three (3) 
oopier t o  ca)t Ridge, a d d r e e d  8 s  rhcm in Artio& IY of ai8 aootmot. 
Tho Comilrion 8hll haw, the right fo reproduce and eirtribute a t  ita 
disorotioa all rruoh roport8 and teoknioal papers. Appropriata erodit 
line8 will bo included in all 6uah roproductionr. 

5, aSe Cantmotor e p r  to koep reoordr ard booltr d weaunt 
shaing the m m r  of experdltursr af a l l  f u d r  meived by it puraranfi 
t o  this contract. 

The G o w r m m t  roserves t h c  right to f u r n i s h  any rratorials, 
equipment or supplies  which m y  be required in tho porforrmnoe of this 
aontract. Excopt as provided ir paragraph 3 of this Article, a l l  property 
so furdshed shall bc, and ronain the property af the 
Oorrtraotor ~b.ll, to tha stunt praatitmbZo, &de a1 
GcbFnalent property 80 hup~rbsd t o  be maitably mrbd ulth an i b e m n g  
8ymbol iadioating Gotremmnt own8rship and the use8 and disposition of 
such items shall be mde a matter of record. 

ap 

Fkcept as othorwi se spoc if i c c l l y  provided, the Controc tor 
shall not be l iablo for lose or destruction of or damgo to property of 
tho b v o m n t  in tho posso86ion or control of the Contractor 5n connoction 
with. t h i s  contract (horaimf ter called "Governmoat property") unle8s such 
loss, destruction or damgo rosults from wilful misaonduct or f a i l u r e  t o  
exorcisc good f a i t h  on thc prt of thc Ccatmctorts cor2orato officors, 
Exeautive Mroctor, or Direotor of ow proyam adminiotewd e the Oaar 
tmotor in tho prfonnnce of this contract. 

c 

= 5  - 
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b 4 . Contmo* lo. AT-(44bl)- 

, 3. TI= 'K) PRO= PWtCEhm H C a T M C m  

Botwithrtallding any othar provirion8 of t h i o  Artiole VT and i n  
consideration of the Contrnctor 's contribution t o  the rosearch project 
described i n  Appendix "A" of this contract, titlo to a l l  naterials,  too ls ,  
nachinery, oquipmont and supplies,  acquired from sources other than the 
G m r m n t ,  or mwfactured by tho Contractor undor this c o n t r a o t  (including 
item8 ranufaotured in whole or In part from props* fintished by the 
hvernmPnt but only t o  the oxteat the Oomrnment ha0 not derigmtad maoh 
property aa cmpital), ~hii v e r t  in tb Coatmotor, oxospt that t i t l e  to 
items of property de8oribd in Section 2.0. of eaoh Title of Appendix "A" 
shall mat i n  the Govemmzat. 

ARTICU of1 - IIIRCHGSE OF RADIoIsoTo~s 
The Contractor shall pwcha808 to tho extont available in 

appropriate form, a l l  radioisotoper irradiat ion setvioos and oyolotron tim, 
mared in tbe prforaaanae of fhe work hereubder., through the cglgi.iion'i 
fsotope D i ~ i t i a n ,  h a t  0f"fios &a 8, @k piage, T e n m 8 ~ 8 .  a * P' 

ARTICLe VI11 - GENERAL PRWXSIONS - 
Tho prooirione of Appondix "8", attaohed bereto, are bereby mrdo 

e. p.rt o f  th i s  contmct.  

ARTICLE IX XUTHORIU.TIOX 

This oontraot i s  authorized by and has b a n  executed ulldet the 
Atomic Enorgy Act of 1946. 

Tho fo l lming  alterations to this contract were mrde mutual 
agresnrent of the parties prior t o  its execution: 

Ill 'rvImESS ;7HEEzeOF, the partios hereto hcve exeouted t h i 8  con- 
t m c t  tho day and year f irs t  nbmo writ ten.  

UXITED STATES OF AmRXCA 
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Contract b. AT-(U-I) -288 
(The B0mm.n G w  S c b o l  of With 

z z L € d  of Gake Forest College) 

a, 

b o  

C. 

The work under t h i s  Title I of A i q e n d i x  "An w i l l  be carried out 
by the Contractor under the direction of Dr. George T o  €brell  
as Project Leader. 

The performance of nor; Under this Title I of Appsadh "Aa shall 
commence on Jlaly 1, 1949 and continue un t i l  June 30, 1950. It 
is understood, however, that cornpletion of the research project 
described herein m y  involve a period of several years, Accord* 
ingly, the work tmder thia Title I my be ejrterded by mtml 
agreement. 

Proaram 

. .  :,--.-: . .  :-z-= -ZJ. ' -  3 
S?!-?:e: 1". I -  > - .d:? '':*:252;tr1 ;?c'_teZ fever 
k v e  srrom a w p  in t ~ c  bloou volume and B rise in the 
thfoc*&mte extravascula3. s p c e  during the second week a f  
t h e  disease. .a'ubits with serm sic'mess and tricninas3.s 
have shown similrrr responsm. C l l n i o a l  edem w e l o p e  
with the rise h thiocyanate upace; apparently the per- 
Teability of mcabranes fs altered. It i s  not known whether 
ca?iUary and cellular naUs are both altered or w h e t h e r  
the edem is within or between cells. It is knonn tbat 
mater is retained d d n g  acute infections md thst diuresis 
occurs dcring recovery, It is also 'mom that chloride and 
m t e r  a r e  rekilned d w l q  the acute $use of s e m  sic'mess. 
#ater is held ia tissue by ions; chloride ions are lrot held 
iithout corresponding anione - usually sodium and potassium. 
It is of iru3ediate p m c t l c a l  inprtazce in tl::ntpy *ta knor; 
which ions traverse the membrane8 and whether fhsgr go int0 
cells or rerain i?l t r t e r s t i t i u l  specs. The twruovcz of 
radio sodium in the blood and interstitial edem fluid baa 
been followed in heart failure. 'fh5.s techniaue could be 
applied to cur problem i n  the folloving fashion: 

(a) Serum sickness could be induced in aniraals; w h e a  
edema developed, radio aodlum and thiocyanate would 
be given. Tbe levels fn plasm, u r b e  and inter- 
stitiai f l u i d  for t o t a l  sodiun - es deterained by the 

\ 



fleic pbtowter - ~ o u k i  be conpired with the 
radio scdiui - a3 deternFned by a Gelger-EWler 
tube - a d  correlated with the tniccyanate spxe. 
A similar experiment would be dona administer- 
radioactive potmseiunt. 

The experiments in onimels lould be repeated us- 
an i n t e r s t i t i a l  infection - triahinosia - and an 
Intercellular iafeotlon - a rickettsia. 

After facility ia the mthoda has been attained, thr 
ejrpcriments would be repeated in h u m  b e a s  dth 
infections and w i t h  serum sickness. It would be 
h7hI.y desirable to take radioeubgraphs of tiSeue 
for conpariaon with stained hieto&gfc sections. 
The techaique for deferminipg depooftfon of insoluble 
radio phosphorus in bone r Q h t  be modified for w e  on 
frozen S@Ctions* 

(2) Overhead costs allooatle to tbe contact u&. 

b. The Coaunlseion w i l l  furnish a sun not to exceed $11,000.00 to 
be spent roughly as followst 

(1) 
Part-time s d ~ ~ y  of 9r. ~ount..........S1&oo~W 
Techaician. 0. 0 e 0 .  0. Z G O o ~ ~  
Electronic engineer, part-time. . . 0  e b 0 xx) .oO 

jb,7Dc;.oo 
(2) m e a t  ha- 

SLielSsd SGS$C c k i - x * *  .............. 200.00 
saw circui t .  ....................... 4**00 
Flame Photometer. ...................... ?%.oo 
Timer. ................................. 60.00 
Geiger tubes.. ......................... 100.00 
TZme recorder. ......................... 15OxKI 
Cemtrifuee. ............................ 250.00 
Br?hce.. .............................. 230.00 



(4) Travel* e. *eo e.0 0 0 0 e me00 

- 
TOTAL... *...eo...** ...e s ~ ~ m  

30 

d. 



.- 

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

I b o t  read the rorg ;o iq  Title I of L-dix nArl and the basic 
contract to w h k h  It relates and I agrm to be bund by t h e  provi- 
sions of s a i d  &cumnts. 



The nork under this Title II of Appendix ";in n u  be carried out 
by the Contractor under the direction of Dr.  C a U  Artom as 
Project Leader. 

* 

The performace of vork under M a  Ti t l e  I of Appendix nii" shall 
comeace on JuZy 1, 1949, and continue unti l  June 30, 1950. It 
is understood, however, thet completion of the researah pmjmt 
described herein may involve a period of s d  years. Accord- 
FnzL;., the ;?or?< under t h i s  Title 11 my be extended by muha1 
agreencnt , 

Phos9holipiies ore universal constituents of l i v b g  cells and wule  
4,":: - - - -  -1  ..-- 
tnc mecnanisn oi forrmtion-oi pkspnolipiciis  in tissucs anci'~f the 
vniious i n t r i m i c  ant! ex-trins-c factors ixo lved aeoms to bo 
essmtial fo r  an odeqcatc understanding of tcapy pi~yysiological 
and pathological poesees .  This h l e d g e  i s  still very in- 
complete, Results obtained recently in fhis labratmy showed 
changes in the rate of synthesis of phospt.,oli$des under the 
action of drugs, some of nhi&, such a s  phlorizin, are  bellwed 
to ?ohon certain enzpe s y s t e m  in tissues, while others, such 
8s thiourea and thZowacil, z y  act mre or less as specific 
hormone inhibitors. These results suggest sever01 possibi l i t ies  
f o r  further hvest igi t ion,  3-2& as the fo;Jc;i&: (1) tkt the 
fonnation of phosphOli?ides, a t  least in the Uver, my be am- 
trolled directly or indirectly by hormones; (2) that the effects 

metabolism of phospholipides and that of carbohydrates or fats; 

compounds, which are intarmediatea ia the synthesis af p&a- 
pholipides, m7 accumulate in tissue, so that their identification 
w i l l  become easier. 

. .  , . .  ., - - - - - -  - - n  *-- - =  ,-E 
I L -  - - .  - - _ -  ~ - L  

d I_-. - -. I A59 : ? -  I ,  , 

cbsez-& L; i x t s 5  be &e :o Q cicsc r e L t i 9 s d p  bewee.=: c i x  .. 

(j) tkL$ b~ +-:  -? of ~ ; ; b ~ ~ c ~ ~  0, z ; = c z 1 2  L-L:-ze si-stc--z 
0 

Two types of euperiments are planned (a) in intact animb a d ,  
(b) in isolated tissue slices. 
of ?hos?bli?ides FL?! 3s  follms?, with the eid of ndioacti.i;e 

In both winditions the synthesis 



Yule it is ant ic ipated that on3y part of the above program can be 
carried out in one yetar% 
w i l l  be obtsined early, and g h  pr ixxib~titm e b g  rrbt 
w i l l  be most profitable to concentn~te the iaveefigatioe &fort. 
The possihnty that as soon a8 definite multa hve bean obhbmd 
on normal tissues, the investigation &ht be &end& to neophWla 
tissues is also coetecphted. 

%-? it h bped tbat L3ter?b 

20 B'YXSx 0 TLiIOC JuI;p 1, 1949 m Jlh'l, 30, 1953 
c 

80 The Bmrmn G r a y  School of W c i n e  ob Wake Forest College n u  
furnish as its ::on"zibution *& the  proj'ec; Gescr?x, LI :.Us 
T i t l e  11 the follmizrgt 

(1) Sslaries of -8 
Dr, Camillo A r t o m  as Pmfed Lead- 

Ikrietto C r o d e r ,  Graduate Student 

Overhead allocable t o  the contract mrk. (2) 



Appcndk (Sont ‘d) T E L L  II Contract No. .iT-(/+0-1)-288 
(The Bo~m Gray School of W c i n e  
of .,she y o r e s t  College) 

‘u. The Comission T i i l l  furnish a sum not to exceed $11,OCc’.CC 
to be spent rou;;hlj. as fo l loes :  

ye- t h U i D a  
W h  sgced centrifuze.. ................ 650.00 TVO ca;.bon ConbcstGn apmfatw. . . . . . . .  600.00 
illre& reading balance far ani~mls..... 250.00 
Geiger-fSuller counter. io.. ............. 450.00 
Shielded =nu31 snn?le changer w i t h  

arq1Uizr.. .......................... 200.00 
Bccessories for ‘iarburg ap~ratus . . . . . .  ,-) 

32,500.00 

Travel.. .................... .*. ................ 
Llisce-neous (Ikintenance, repaim tuxi 
re?hcenents  of ratio-zctivity aapamtu) ..35O,OO 

2m 000 

- - -  
Incidentals.. .......................... .&.OO 

580.00 

TOTAL. $11,000.00 

It is understood and agreed by and between the pir t ies  hereto, that 
the Contractor i n  expending the funds p l w i d e d  by the Govenunent shall 
be Wided by, but not bound to conform to, the d e t a i l s  of the program 
and budget set  forth above. 

C. Item of property procared or maaufaaturd by the Contractor Mder 
this coritract, t i t l e  to sMch will vest in the Guvernnent. 
Article V I ,  Section 3* 

See 



14 Contact NO. AT-(40-1)-288 
(The Bbnnan Gray S c b l  of !dedicine 
or' ,,' ke h x V 3 S t  College) 

The Contmiotor shall &e progress reports at  6 amtb intervals in 
the described in &le V of thb oontsaat, 

5.  ,ii:=i3AMx By ?. iWXT iwpIpE! 

I bvt read the foregoing Title II of Appeadix nAr' a d  the basic contract 
to w h i c h  it relates and I agree t o  be bamd by tho plunriafom d .eid 
d 0 c m t 8  



Contract No, bT-(40-1)-288 
(The 50,7r~3 i chool  of 3 d i c h e  
of ,,:.ke r'orcst coUc,re) 

The pork under tIlis Tit le  111 of Appendix rtAN niU. be carried out 
by the Contractor under the 9iroction of Ur. George T, l i ~rrc l l  aa 
h o j e c t  Leader associated with Drs. C, Artom and 3. Cayer. 

c 

h. T q  

The pcrfornnncc of work under t h b  Title III of ;i?peadix nAn shall 
comence on July 1, 19L9 end continue until 
understood, hmever, that campletion of tho reserircrh project desmibed 
herein my involve a of swcrz1  years. Accordingly, the work 
under this Tit le  I11 m y  be extended by mtualogreemnt. 

30, 1950. It ia 

C .  Promam 

-, 
Toxicity of $- as relilted to  t h e  i'unctioml capacltjr of the 
li.;er 

Radio isctopcs c~tn enter the c e l l  and be incorporated into 
protopliisnic constituents, exert- a radiation effect in 
hucdiate proximity to  the enzyme systecrs in  the ce l l s ,  
~ccordi.ngly, the results of i n t e r n 1  radiation may mt 
necessarily duplicate those of extens1 radiations such 
as X - r a p .  
known to be more susceptible to radiatian thtin n o d  
cells, the possibility m y  also exist of increased effects 
of r a i i a t i o n  on c e l l s  p r n i o u s l y  dtrmged b7 factors other 
than nraJ&r~ancles such aa infectious diseases, dietary 
iizzc.:q~-.=c&~ CT CY-SL-~ &to toxic s c k - a c e s .  The x l i t i v e  
effect of radiation f r o m  isotopes introduced h the body 
(perhaps even onlg in tracer amounts) nay p s s i b l y  harm 
cells okeadjr partinUy damsged, this reducw their 
functional capacity below the level required for life. 
Since the Uver is especially su9 ptible to daxmge 

Bctivetr  in+& various organic corqour;?s In the liver, 
this t issue seems to offer considarable interest for 

;,hilt c e l l s  altered by m l i z m t  chaqes are 

even f r o m  mild agents and since 3 is synthesized verg 



Appendix "A" (Cont'd) T I T &  U I  Contract bio. AT-(4C-1)-288 

such a study, of special importance wuld be the role of 
Upotro?ic substances since these have bcen sbonn to exert 
beneficid effect8 h Several  Coaditiaaa dth UVW daoaga 
such as cirrhosis. A posefile approach to p m v d v m  
of mrreatiOe therapy can thtm be vbuallaed. Pre 
experiments bavs already been made on the t d d t y  of 
in mice. It is planned to sprtend f'mther this st* by 
varying the proportion and the nature of the protein, 
fat and carbohydrate conponenta of the diet. Th, possible 
effects of various vifandaa w f l l  also be iarreatigated. 
Additltoonl exprimts w l l f .  be done on aniPlals in nhhh 
amtomica1 and func tbnnl  charyes of the Uver have been 
induced either br partial hepateotoq or eqxmre to 
t o a i o  agmtl8. 

a. The Bosmpn G r a y  School of Yediclte of WaLe Fonst Collage rill 
f w a i s h  8s its contribution to the project described in this 
X t i e  I11 the f o i l c - , : a :  

(2) Overhead costs allocable b the contra& worko 



It is understood a d  azreec by -and batween the parties hereto, that the 
Contractor in e:<pcndhq thc f m h  Frovided by t!ie ;ovcmnmt s h l l  be 
guided b..-, but not b o d  to conforn to, tho details of the prognu3 and 
budget set  forth above. 

0. Itens of property procured or monuf'actured by the Contmcbr under 
t N a  contract, title to which nffl vest in the Government. See 
I i r t ic le  VI, Seation 3. 

The Con-actor shau. mka prozress reprts a t  6 months interpals in 
the manncr described i n  Article V of this contract. 

" -..- '3  * " C ' O ~  'Tt p.3 

I hnve read the foregoing Title  111 of ippendix nAn and the b s i c  
conLzct  to Thich it re la tes  end I agree to be 
sions of said docmcnta. 

5. BCCYXTAIJCL B? ?2-~ & d i d  .Ai Kch, LA 

4 



a. Vhsnerer say p ten tabb  lnmtfoa or dinoarery ir mdo or ooweirod 
by t h e  Contractor  or A t a  e~pplo~eoa in tk 0 0 ~ 0  of any of the work m-der 
this cont rao t ,  t h e  Contractor shall -ish the Corrmisrfoa w i t h  complsb 
information thereon; and t h e  Colaair8ioa rhall h v e  t h e  sole p e r  to  de ter -  
mine whether or not and where a p tmt  appliartion rhall bo filod, -4 t o  
detercnLne t h e  d i s p s i t i o n  of t h e  t i t l e  t o  and r i g h t 8  under any appl ica t ion  
o r  patent that may reaul t .  The judpmt of t&e Coatmfesion w W e  ratter8 
shall be accepted I38 f h l ;  and &e COlltrPctdf, for i t s e l l  and for  ft.8 e ~ ’ 1 6 2 5 e s ,  
agrees  that t h e  inventor or inventors v i 1 1  execute all documcnts and a l l  
t h a s  necessary o r  proptr  t o  carry out t h i  judgaent of t he  Coaraisrion. 

b. WO obi. for  pcauaiujr award w a r  ths pcovisiass Oa thu A W a  
LncrgS- A c t  of 1946 shall bt a s s e r t 4  the  Contrautor or its crcployeea 
with rcspec t  t o  any k t n t i o n  or dlsaovcry mds or conccivsd in t hc  course 
of any of tne  7.lork undcr t b i e  oontracf. 

3. L x c L  ?t as O ; : : ~ ~ ~ ; S C  huthcr iz tc f  in .,;riLin; b;; thL Comission,  t h c  
Contractor  will obtain ptmt agrtorncnts t o  uff-ctuatu thL p u r p s ~ s  of 
D C X ~ Y Z D ~ S  a. snd b. of t h i s  A r t i d -  from ~ l l  pLrsons :,ho pcrforrn ~ n y  ?L?t 

of t h ,  ;dark under t h i s  conbract, L ~ ~ ~ p t  c L r i c L 1  on2 m;nu‘,l L b o r  2trsonr-l 
wno : J i l l  no t  havt CCCLSS t o  t , c h i c a l  data. 

d. L7caqat ea **nbo w ~ i r 6 d  ia uitbg b# the courisriorr, th€ 
Contractor vi11 insert in ell rubcarrtraotcl provirion8 SekLDQ paragrepha a. bi, 
cnd c. o f  t h i s  k r t i c l t  cppliccblt  t o  t hc  subcontraator  and its trqloyccs., 

2. 

Thc Contractor shall k v i  ful l  f r t c d o i  of publicat ion of t h c  rtsults of 
t h c  r c s t u c h  under t h i s  contr-ct and t h i  Con“,metor i s  r g c d  t o  dissc in ixtc  
t hc  rcaults of thc  vork through watorrrg micatifie publicction Eh-.nnbl3, 
cxcept that  “rrastr ic ted dotar as dcfintd in t h e  Atomic Eatrgy Act of 19/$ 
shcll bc govbrncd by t h L  ?i*ovisions of P:.rz.gr??h 3 of this .i.-nLndk: 
All publ ica t ions  8hd.l lncludc 3 rcfcrcncc that t h c  results ?crL dcvtl3pcd 
un:?cr 2 Coamission s p o n s c x d  projl-ct .  

3. 3ISCWSVlUi OF 

a. It is understood that the  nork undcr t h i s  coiitoi-zst rF3.1 n?.L iliva1-vc 
r c s t r i c t c d  data 2nd thc Contmctor n i l 1  pcrforcl swh mrii 2s i x x L ~ s 2 ~ c ~ i  
mork. Hmcvtr, if In t h e  course of such nork cny dAscovcics a m  -%5c :F 
2ny d:.tc. uscd or dcvLlo?cd tbt Zonsti tute r c s t r i c t t c !  dcta, +.lit 9 o n t x c t w  
sk.11 pronpt ly  i n f o r n  +,hL Comissior, 2nd shzl l .  s lcas i fy  :nZ s:ZLgxrd r . l i  
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discoveriea and da ta  in accordance with the requiremanta of the Comboiaa .  
It is un2erstooa that the person d i r ec t ing  research work under t h i s  contract  
shall have been cleared by t he  Commission for access t o  r e s t r i c t e d  data .  
Contractor agrees  t h a t  it will n o t  ?e rn i t  any ind iv idua l  t o  havs access t o  
r e s t r i c t e d  data until t h e  Federal  aureau of Inves t iga t ion  shall have sade an 
i n v e a t Q a t i o n  and r e p o r t  t o  t h e  Coamission of tb4 character, asmottAmm and 
loyalty of such ind iv idua l  and the  Comission shall bar. d e t e r m i a d  tht per- 
m i t t i n g  such person to have acceas  t o  r e s t r i c t e d  data rill not endurger the 
couunon defense o r  sscurit>-. * If doubt exists a8 t o  whether any d h w m ~ r y  or 
dote dovdoped constitute r e s t r i c t e d  data, p r i o r  t o  thc  re l~ase  of fht8b data 
and bsforc pcrmi t t iag  any individral rho hoa not  recc ivcd  c l c m o e  from the  
Commission t o  kv t r  access t o  euch data, thG Contractor shall reek guidance 
f r o m  the C d s s i o n .  Ruthermom; t h e  Coarnissitm remoqvem the r i g h t  t o  r q u h  
t h c  c l a s s i f i c b t i o n  of work whencvtr i n  i ts  opinion r s s t r i c t e d  data are involvd. 

b. The cont inua t ion  by t h o  C o n b c t o r  of work fouad to fwoln zwtrlu%ci 
. d a t a  will be subject t o  mutual agreement of the Comiraicm and cbc OoShebr  am 

shall be covared by a modifiaction of t h i s  agte~mnt .  The phrasc a r e r t r i c t c d  
data"  as defincd i n  t he  Atomic hntrgy Act of 1 9 6  and employed 3n this scc t i an  
s k l l  mcm % a l l  dc to  conccrning t h c  rmnufacturb or  ut i l imtion of atomic ntzpcns, 
t h c  production of fissionable mterial, or t h ~  u~lg  of fissionnblc mtcrial in ' 
t h c  prodctction of ?oxr, t i i t  3h13. nct in : ludL -,zy d-tc - M c h  t:?L C -.::-z--m '"'f 

t inc .  t o  t i m t  a t t , - r n i n t s  mcy bc publishtd 9;Jithout ndvcrsc.lj. oi'fccG.,?g GLC w m ~ i  
cfef tnsc t n d  sccurityfl  

The 

( 

Exccpt 3s o t h t m i s c  spccii'isaUy provided Fa t h i s  con t rac t ,  ail d . r r> .w .~  
*ah my mise under thir coa t rnc t  and which art not dia?osd sf' Sy ZYL. r'. 
agrccmcnt r k l l  be dccid td  by Q r c p c s c n l a t i v e  of the Comdssion duly =rl;hor-z;c' 
t o  sup t rv i se  cnd administer pcrformtncc undir t h i s  cont rcc t ,  w h o  shall r d u w  
h i s  decis ion to m i t i n g  -md c a u s ~  Q copy thc r to f  to bt miled to thc ContrcGtc-, 
a s i d  decis ion shall be f k l  :.ad conclusiv6, subjec t  t o  thc provisions of t h c  
scntcncc ncxt f o l i o y h g .  -,iithLi t h i r t y  (30) azys from t hc  d c t c  of such mil@, 
t h c  Col? t rx tor  my zppc.?l i n  -:xitin& t o  thc  Conmission, nhosr. n r i f t c n  decis ion 
th t r con ,  o r  thLt  of its duly c -u thor izd  r t p r t s t n h t i v e ,  r cp rescn tc t ivc r ,  or bonrc 
not  including t h t  r t p rc scn+Gt iv i  ncntioncd in t h t  p r e c t d a  smtence, shall be 
f i c L l  2nd conclusivt .  P a d i n g  dccis ion of a ciisputc hcrcuncler, t he  Ccntrrctor  
shcll proce6d u i t 4  the  performnct. of i t s  undertakiaga under th ia  cozttmct. 

Thc Contrnctor ;Ti11 coc;~ly 7 . 7 i t ; l  hcc l th  and s a f c t y  recYLl.t ions of thc  Com- 
mission rcqui rcd  for aork of t h i s  ncture ,  rad pmit +.he Co;mi;sion a d  i t 3  
dssignscs  t o  i n s p t c t  thL work corductcd under t h i s  c g x a c n t .  

6 ,  

i?o mtnbtr cf or i.%LeZzte t o  Congreae, or Rtsident Cmdssioiier e b d l  ba 
p.dni t txi  50 x y  st.-r, o r  p - r t  or" t h i s  contr2:t o r  50 -.ny t tAill t  t k - 5  CL;; -.r:-c 
thcrs f roa ,  but t h i s  provision shA.1 not bc construtd to t x t i n d  t o  t h i s  contrnct 
if %--tic; :;ith c. cor9or;tion for i t s  g c n t r n l  L n c f i t ,  
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The Contractor,  i n  performing t h e  work requirbd by t h i s  con t r ac t ,  shall 
not  d i sc r in ina t e  ags ins t  any employee o r  appl icant  for employment because 
of race ,  creed, color,  o r  nnt1onc:l o r ig in ,  

The Contractor shall not, i n  the performonce of this cont rac t ,  employ anp 
person undergohg sentence of imprieonment a t  hard labor. 

m 9. - 
a. The Commission may a t  cny time upon 120 days wr i t t en  n o t i c e  terminate 

t h i s  contraot  in whole or in part, 
I 

b, h the wmt of' terahtion pulru4at to aubsect ian a o 8  the C o n ~ o t o r  
will be paid  for ths por t ion  of tho con t rac t  work already performed, together 
with rcasonablt  cos t s  of te rmina t ion ,  

10, 0 

con t rac t ,  i n  the  cm-,loy of t h o  Contractor  or zny subcontr2ctor cant-ncting 
f o r  ~ ~ n ; r  p:.rt of % i d  -7ork contsaplotod,  sh ; i l  bc r i - , u i r td  o r  $rr-i1:;Ld t c  
xork mor€ th-.n c igh t  ( 8 )  hours in m y  onc colondzr d,o,y upon such nor2 st the 
s i t e  t h t rLof ,  cxctpt  upon tht. condi t ion  t h z t  conatnsction is wid t o  such 
laborer or wuhaic in a c c o r d w e  
wages of C V C F ~  l aborer  and mechank etl@T@ 
tractor engcqcd in tho pcrforarance of t h i s  con t r cc t  shall be computcd on a 
b a s i c  dcy rctc of c ight  ( 8 )  hours per day and work in cxcess of Light (8) 
hours per dcjr is pc.rmlttca only upon t h e  condition t h a t  cvery such laborer 
and mechmic s k l l  be compensated f o r  all hours rrorked Fn ~ X C B B S  of e i g h t  ( 8 )  
hours pcr czy a t  not l ~ s s  then onc and onc -h r l f  (lh) timcs t h c  bns ic  r n t c  of 
pcy. 
Five Do&rtrs ($5.00) shall bL inposcd upon t h t  C o n t r x t o r  f o r  aazh k b o r c r  or 
mcchmic for  Lvtry c a l a d a r  dcy i n  which such cmpioyce is r q A r o d  or per- 
n i t t t d  t o  k 5 o r  T o r t  5ht.n c i g h t  (S) hours upon s = i d  :lor2 Ttithout r c c c i v h g  
compcnsotion compcttd in accord,?ncc t-rith t h i s  Ar t i c l e ,  and c l l  pena l t i c s  t h u s  
imposc2 s..:11 b, .,i+X-- 1 2  f o r  t h t  ~ s e  zn.? S ~ r . c f l t  ci' th . ,  Govcrxrnert; provizcd, 
that t h i s  st ipul- . t ion s h d l  be s u b i t c t  i n  a11 r e s g t c t s  t o  t h  cxcL,ptiono m G  
provis ions of U.S. Codc, T i t l e  40, Sect ions  321, 324, 325, and 326, re lc thg  
t o  hours of k b o r ,  is nodif iLd by ;ht provis ions of Scc t ion  303 of  3t:blic wct 
No. 781, 76th Cmgress, z~pprovcd Scpttmbsr 9, 1940, r c l - t i n g  t o  c o n p c s n t i o n  
f o r  ovtr t inr ,  . 

No laborcr  or mechanic doing any part of t h c  work c o n t m p l a t t d  by tnis 

t$9 provi8ions of t h i s  A r t i c l c ,  ThL 
tho Contraotot or any 

For czch v io l - t i on  of t h e  rcquiremcnts of t h i s  Article -. p c m l t y  of 

11. m!E-IJn&s 

As used in t h i s  oon t r ac t  the t e r m s  "United S t a t e s  Atoac  hnorgy Commission", 
"Atorai: h t r g y  Ccy3izsiog11 scc' llComnission" s h a l l  n c x  ',ht Unitcd St? . tss  A*,c?ic 
Lnergg Comisslon o r  i t s  duly ru thor iacd  r t p r t s i n k t i v c  o r  r c p r c s c n t a t i w s .  


