
Contract No. AT-(40-1)-288 
(Bouman Gray School cb Medicine of 
Uake Forest College) 
Modification No. 5 

THIS SUP-TAL AGFELWNT, entered i n t o  t h i s  
1954, e f fec t ive  as of Decanber 31, 1953, 
AHERICA ( h e r e h d t e r  cal led the *Governm&"), rep.esented herein br tbe UNIm 
STATES A'I'QKXC LWmY COM4ISSIolp (hera inaf te r  called the  * ~ O P S P I S S ~ ~ ~ ) ,  and the 
KXIW QUI S(3IOOL OF MEDICINE aP U M g  FOEiEST COLI$= ( h s r e i n r l t e r  called the 
"Contractor ) ; 

and betmen the !Bl 

WEREAS, the Covennent and tho Contractor entered in to  Contract lo .  
IT-(40-1)-288, dated J k e  22, 1949, fo r  t h e  p r f o r m n c o  
research projects  on (1) the d i s t r i k r t i o n  d turnmar of sodim and potrsaitnr 
i n  acute  in.feCtio 

compound; und 

1 - 4 ; . n d  

the Contractor of 

(2) the formation Of phoSpholipide8 in t i l m e l ,  urd (3) 
the t m d c i t y  of P 38' M rolatod t o  t h e  d b t  a d  t o  the c h d c a l  nat- of the 

WHERES, the contract hss beaa -dad hsretofcre  by Hodiflcatiaaa E o r ,  

WEREAS, the parties hereto dasire  t o  provida f o r  the t e m l m t i a n  of the  
work d e r  the  contract, the prorprsnt of srpenses fn connection .with 8houing 
an axhibit prepPred by Pr. HarrwU, the  Project Leader, aad the withdrawal of 
c e r t a i n  of t h e  funds p r a i o r w ~  agreed t o  be furnished bJ the  Curaximica; a d  

UHEREhS, thfs Supplemental Agreement I s  a u t h o r i a d  by a d  executed under 
t h e  At&c Energy A c t  of 1946; 

HOW 'BIEREFOEE, the prties  hereto do mutually agree t h a t  Contract lo. 
AT-(40-15-288 shall be deemed modFiied in all respects necessary t o  accarpllab 
t h e  following: 

1. The f i f t h  and f fna l  pel?& of perfoFnrance u U l  comumce on Jplr 1, 
1953 md w i l l  end on Itarch 31, 19%. 

2. Perforaulca of t h e  resaarch activities outliaed f o r  the fifth pewid 
dll crrd 0x1 Decembr 31, 1953. 

3. M n g  the period January - Harch, 1954 t he re  is included in t h o  rcop 
of the actidties rader the contract t h e  showing of an -bit pwpand & t l ~  
Progrtt Leader. u . I  

- COUECTJON 

I 

l o b 2 3 2 8  
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4. The amount of money t o  be j d d  the Contractor for t h e  f i f t h  period 
of performance (s tated i n  Article III, S U ~ S O C ~ ~ O X I  l., d . )  I s  reduced ira 
Ten Tfiouswd Dollars ($lO,OOo.OO) t o  One 'Fhou~and Four Hurdrod hrentr-Threo 
and 48/100 Dollars ($1,423.48). 

X I  WITNESS WHESIEOP, the parties hereto have executed this Supplemental 
AgreerPsnt the dry and yepr first above written. 

WITED STATES OF AMERICA 

BY: UNITED STATBS ATmC COMMISSIOH 

BY: 

X X W N  C2UX SCHOOL OF MBDICIHE CP UAKE 
POBggT C O W  

BY: The Bowr#an Gray School of Medicine 
W w - S a l  North  Carolina 

/ TITI%: Dean 

A b  Asst .  
T h e  Bowman Gray School of Medicine 

- . w- - lYprthr- 
ep38ddress) 

, .  

- ,  
, . .  r - .  

. - .  

- 
.. . . .  



Contract No. AT-(L0-1)-288 
(Bowman Gray School of Medicine of 
Wake Forest College) 

HodFfication No. 4 

THIS SuppLwENm AGREMIJNT, entered into this z S ~ \ d a y  of 
9 1953, by and between the  UNITED STA1Fs OF AIIERICA (herein- 

a f t e r  called the "Oovernment"), represented herein by the UMTED S ' l l g m  
ATOMIC IWEFGY COMMISSION (he re ina f t e r  ca l l ed  the m C o ~ 8 a i o n " ) ,  and the 
E%!M¶AN GRAY WlDOL OF KEDICDTE OF WAKE FOREST OIILLEGX (he re ina f t e r  cal led 
the  "Contractor") ; 

June 

WHEREAS, the Government and t he  Contractor entered i n t o  Contract 
No. AF(L0-1)-288, dated June 22, 19L9, f o r  the performance 
of research  projects on (1) the  d i s t r i b u t i o n  and turnover of sodima and 
potassium in acute infec t ions ,  
sues, and (3) the t o d c i t y  of  &' as r e l a t e d  t o  the d i e t  and t o  the  chemical 
na ture  of the compound; and 

the  Contractor 

) the  fornraklon of phospholipides in t is -  

VIIWEBS, the can t r ac t  has been amended heretofore by Hodificaticms 
Hos. 1, 2 and 3; and 

WHEIIEBS, the  parties hereto d e s i m  t o  &end the term of the con- 
t r a c t  in order t o  continue and extend the  research a c t i e t i e s  previousl;r 
undertaken, as such extended program is described in Supplement lo. 4- to  
Appendix "A*, and to e f fec t  ce r t a in  other  changes here ina t tor  set out; and 

- 

UHPRFAS, this Supplemental Agreement is authorized by and executed 
under the  Atomic Energy Act o f  1946; 

BOV, THEREFORE, the p a r t i e s  hereto do mutually agree t b a t  Oontract 
lo. AF(bO-1)-288 i s  hereby modified i n  t h e  following particulars, but 
i n  no others :  

1. Add the following new sec t ion  h t o  Ar t i c l e  I1 - TERM OF CONTFtACT: 

WL. Ime f i f t h  per iod of performance for the  project covered 
by this contract  w i l l  commence on July 1, 1953, and wiu 
end on June 30, 199.. 
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2 .  Add the f o l l m d n g  nev subsection d .  t o  s ec t ion  1. of  Ar t i c l e  III: 

ad. In considerat ion of the Contractor 's  performance of t he  
research a c t i v i t i e s - d e s c r i b e d  i n  T i t l e  I of  Supplement 
No. L t o  Appendix ' A t ,  the Government w i l l  pay t o  the  
Contractor t h e  sum o f  lbn Thousand Dollars (~10,000.00) 
f o r  t he  f i f t h  period of perfowanc8.n 

3. Add the f o l l o d n g  nev sect ion L t o  A r t i c l e  V - REPORTS, REC(XmS, 
AND INSPECTION: 

a b .  %xamination of Records 

ma. The Contractor agrees €hat the Comptroller General 
of the  United S t t e s  or any of  his duly a u t b r i z e d  
representa t ives  sha l l ,  u n t i l  the expinktion of three 
years after final payment under this contract ,  have 
access t o  and t he  r i g h t  t o  examine any d i r e c t l ~  
pe r t inen t  books, documents, papers and records of the 
Contractor involving t ransac t ions  r e l a t e d  to this con- 
t r a c t .  

"b fie Contractor further agrees to  Fnclade in all his sub 
con t rac t s  hereunder a provision to the effect that the  
subcontractor agrees that tbe  Comptroller Generrrl of tb 
united S t a t e s  or any of his duly authorized representat ives  
shall, u n t i l  the expirat ion of tbres xears after final pay- 
ment under this con t r ac t  u i t h  t h e  Oovernnent, have access 
t o  and t h e  r i g h t  - -___ t o  examine-ang -- -- directlY_p~rtinent-books, - 
documents, papers, and records of such subcontractor in- 
volving t ransact ions r e l a t e d  t o  the subcontract.  The 
tern lsubcontractl  as used herein means any purchase 
order or  agreement t o  perform all or any p a r t  of the wo& 
or t o  make or rurnish any mater ia l s  requi red  for t he  per- 
formance of this contract ,  b u t  does not  include ( i )  pur- 
chase orders not exceeding $l,OOO, ( i i )  subccntracta or 
purchase orders fo r  public u t i l i t y  s e r d c e s  a t  rates 
es tab l i shed  f o r  anifom a p p l i c a b i l i t y  t o  t h e  g e n d  pub- 
l i c ,  or ( i i i )  subcontracts or purchase orders for general 
inventory i b n s  not spec i f ica lb  i d e n t m a b l e  v i t h  the work 
under this contract .  

EC. Nothing i n  this contract  shall be deemed t o  preclude an 
audit by the  General Accounthg Office .of q transaction 
under this contract..  
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b. Add the following new Supplement No. L t o  Appendix " A n :  

"SUPPLEMEXT NO. 4 

8 % ~  Supplement No. b descr ibes  the  research program and budget agreed 
upon between the Commission and t h e  Contractor for t he  f i f t h  per iod of 
performance. 

'nag I 

'1. P R O W  

na. Project  Uade r .  The work under this 91TLB I of Appendix BAlt  

will be ca r r i ed  out  by t h e  Contractor under the  d i r e c t i o n  of 
Dr. Oeorge t. Hamell as Pro jec t  Leader. 

*bo Scope and Plan of Approach 

During this period t h e  Contractor uill continue inwstiga- 
t i o n s  into the ctLstFibution and turnover of sodium a& 
p o t a s s i m  i n  acute  in fec t ions .  
a l t e r a t i o n s  i n  edema in p a t i e n t s  and experimental animals 
w i t h  r e l a t i o n  t o  t h e  e l e c t r o l y t e  balance and exchange. 
and potassium space and the t i s s u e  spaces ftr these elements 
will be determined i n  dogs as well as In guinea pigs and 
rabbi t s ,  and the amount of sodium i n  bone uU.l be s tudied  with 
respect  t o  i t s  contr ibut ion t o  the  sodium pool of  tbe body. 
I n t r a c e l l u l a r  and e x t r a c e l l u l a r  infect ions and t h e i r  inf luence 
on the f l u i d  changes dl1 be determined, as w i l l  metabolic 
f ac to r s  which a r e  important,  coupled with c l i n i c a l  s tud ie s  
on various types of d i seases  as they influence the  f l u i d  
balance and the  sodium and potassium spaces. 

Studies will be made of the  

Sodium 

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

. The Contractor w i l l  fu rn ish  as i t s  contribution t o  tbe 
pro jec t  : 

(1) Salar ies  of staff members, including the Project 
Leader, and other  personnel engaged i n  t h e  work, in 
excess of the Government's contr ibut ion under b. (1) 
belaw. 



- & -  

*b. 

.C . 

( 2 )  Use of laboratory work space; and equipment, 
mater ia l s  and f a c i l i t i e s  needed for the pro jec t  
i n  excess o f  the  Goverruaentls payment under b. 
belou. 

(3 )  A l l  c l e r i c a l ,  a d m h i s t r a t i r e  and overhead c o s t s  in 
excess of  the Government's payment under b. below. 

me Oovernnentfs p a p e n t  as provlded i n  sect ion 1. d. of  
Article III, toge ther  wi th  the sum of One 'Ihousand, 'hro 
Hundred Forty-three Dollars ($1,243.00) (which amount t h e  
p a r t i e s  hereby agree shall be deemed t o  represent the smunt 
by which payments made by the  Govement  for the fourth con- 
t r a c t - p e r i o d  exceeds t o t a l  expenditures for t h e  sam peFiod) 
is t o  cover general ly  t h e  f o l l o d n g  operating estimates: 

(1) Sa la r i e s  and wages 

Technician $2,700.00 
Anba l  Technician 2,250.00 
Electronic  Pngineer, 

(part time) 300 00 
Total S a l a r i e s  and 
Uages $ 5,2so.oo 

(2) Equipment 502.00 

(3)  Isotopes .. - 1,850.00 

1,800.00 

( 5 )  suppl ies  

Oeiger-Hueller Tubes $ 200.00 
Glassware 300.00 
Chemicals 300.00 

Total Supplies 800.00 

(6) e a v e l  

(7)  Overhead 

- 
Subtom 

300.00 

$10,502 b o o  

713.00 

Items of property procured or manufactured 
during t h i s  period, t i t l e  t o  which W i l l  vest i n  the Government 
(See Article V I ) :  None.' 

the Contractar 

l o b 2 3 3 3  
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5. I n  Appendix "B" de le t e  the  fou r th  sentence of sec t ion  3. a. and 
s u b s t i t u t e  therefor  t h e  following: 

R l h e  Contractor agrees t h a t  it w i l l  not permit auy 
ind iv idua l  t o  have access t o  r e s t r l c t e d  da ta  u n t i l  ths  
designated i n ~ e a t i g a t i n g  agency s h a l l  hare made an in- 
ves t iga t ion  and repor t  t o  t h e  Commission on the  character,  
assoc ia t ions ,  and loyalty of such ind iv idua l  and the Com- 
mission shall hare detemined that p e m i t t i n g  such person 
t o  hare access to  r e s t r i c t e d  data  w i l l  not endanger the common 
defense or secur i ty .  
'designated inves t iga t ing  agency' means t he  Dnftsd Sta t e s  
civil Servlce Commission or t he  Federal  Bureau of Investiga- 
t ion ,  or both, as determined pursuant t o  the provisions 
of the Atomic Energy Act of 191r6, a s  amended by the Act of 
April 5, 1952, Public Law 298, 8 h d  Congress, 66 Sta t .  L3.n 

As used in this parsgraph the term 

IN WITNESS WHEREOF, t he  p a r t i e s  hereto have executed this Supplemental 
Agreement the day and year fbs t  above uritten. 

Bp: 
Contracting O f  Picer 

BaWlIBN QZAP SCBOOL OF MEDICINE OF 
UAKE FOREST COLLBciE 

w: 
TITLE: &&- 

I have read t h e  foregoing Supplemental Agreement and agree t o  be bound 
by its terms. 

o j e c  t Leader 



IITESSETH TEAT t 

Rm, THEEEFORS, the parties hereto do mutually agree that Confrrot 
No. AT-(40-1)-288 is m o d i f i d  in the tolhmiag partiodrrs,  but in no &h.F6t 

1. ~ d d  the follosing new saotion 3 to Artio le  I1 - T Z W  W COijrRBcTa 

"3. h e  fourth pbtiod of paforrpanoe for the pro*& o w r d  
by thir, eantraot rill ocrpm~rm on July 1, 1862, a& w U 1  
end on June 80, US." 

l o b 2 3 3 5  



"1. PEO23C'P 

"u. S G O ~  and P l a n  of Approach 

During t h i s  pariod tha Contrtactor w i l l  oontinue i t 8  zn- 
~ e e t i g a t i o n s  Into th-o distribution and turnover of 8~41-m 
and p o t ~ a a i u  in asate FnPectione by prooeeding pilong the  
fol lorfng lima of andavor: 

(1) Standardizrticn of &tho& 

Should it beccno ~ c a e s a r y t o  utilizo guiwa pigs for 
the rtudy of intraoel lu lar  infectiozs beoaucis of the 
d i f f ioul ty  of establirhing a fatal o r  e w e r e  t l o k a t t -  
s l a l  in foot ion  lo rabbits., t h e  Confcactor -1: dsve1c.p 
and e t u d a r d i z e  mioronetbote for bXwd volune 
$2 spaoos o ~ d  K;Z and s c o n t e n t  of tLooue 
Pi&@ 

Serial detersications of the fi3. 6 3 ~ 0 ~  i n  c o m d  
young women rill be. dooe in order to deteradna the 
re l iabi l i ty  m d  raproduotbi l i ty  of rsrulto. 
serial  rrfl? be obtained In normal young men. Ths 
data obtained i~ expected to givs idormat ion  of norm; 
p riologic wirtioas and of the strtll ity o f  the 

~ ~ 8 x t ~ l  &ta t o  be obtriamd in dieemad stat.es. 

in guinea 

Similar 

I O b 2 3 3 b  
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Further studierr on I Y ) F M ~  value8 in m b b i t r ,  guinea 
pigs and hrrrPan beings for blood rolum and total 
available F o t e l n  o o n t d  w i l l  be continued a i t h  serial 
spo ier  spaoif io  protein fraotioas h b e l e d  r i t h  1151, 

( 2 )  Introoellukr b f o o t i o M  

The studies on exparbsentally-lnb& R w k y  Mountain 
8putt.d fevur i n  rabbitr amd guinea pig8 r f 3 l  bo 
oaatlnuod. 

Further attempts rill be imde t o  inoream tbe rinrlemo 
of t b  riokett8ioa for rabbits and t o  i d u o e  great- 

Autoradiographio rtudie8 by tb teahniqua ptSrioualy 
deweloped riU be do- on rupresenktire ~ i o r l r  u 

p ~ s l o l o g l o  0hrrrg.a. 

a o b o k  O9 the P b y S i O l O ~ O  nathOd by rzI mtdQ OLlbe 

( S )  Gxtrocel1uhr Infootions 

The experiments previously rmported on f luld ohaages 
in trichinosis, M extracellular infection, studied by 
non-isotopfo techr3ques rill be repeated with the 
appliort ian of the traoer m s t h o d a  prvrioualy developed. 



l o b 2 3 3 8  



Ea24 a d  *, M i n g  
ohrge urd  trapspork- 
tioo S,l20.00 

Iodinated Albumin 260.00 
5,380.00 

(4) -18 

(6)  Supplies 

1,800.00 

l o b 2 3 3 9  



1,258.80 

S U b t O t r l  816,895.80 
Balance from p r e d o u  pyanoxito 85.68 

ToThL ;1s,908.l2 

"a. X t a M  of p r o p d y  proowed or nanrliaotured by t b  Con- 
tr .ator,t i t le  t o  rhioh rill vert in t b  W e -  
(see &=ti010 n ) ~  Pone- 

I& follwlqg deaoribod oxperirasnt all be u m h ~ -  
tsksn, t o  inosstig.te rhother or not phoapboopl- 
aholbe i s  an lntarprsdirte stage in tbs lmorpora- 
tion of oholhe  ipt;o tho phorpbollplbs. 
homogenate8 w i l l  be inoubatad a i th  C14 labeled oholho 
In t b u  preeame of in absenoo of mn=lnbled 
phorphoryl-ohollns. Other o x p e r h e n t o  airpi& io 
nature nil1 be oonduoted. 

Lirr 
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Fourth Psriodt July 1, 1052 - Jupr 30, 19s 

The 
Title I1 pro38Ott 

(2 )  Use of laborstory work a p e ;  a d  PlatW-8, equip- 
mat and fao i l i t l ea  raquired for the wrk in O,IOY)~I 

of t h e  Goperparsnt'o oontributiun d e r  b. hlar. 
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(1) SslAries 

$1,500.00 

10600.00 
2,400.00 
1,200.00 

800.00 
300.00 

Total Bquipxzt  

(4) 

Tdal Supplier 

( 6 )  'h.svsl - 
(7) mntearnoe 

( 8 )  Overhead 0 %  

subtotal  

5w.00 



"1. PROJECT 



(1) sal-108 

(3) feotoper 

(4} Supplisr 

(5 )  -1s 
7 

( 6 )  travel - 

3oo.w 

260.00 



" 0 .  Item of ~ o p e r t y  proourod or xuanufootured the Con- 
tractor during this period, t i t l e  t o  rhioh uill rest in 
the Govemnent (see A r t i o b  VI )a  Worn." 

IP W I T E S  lIEIBBEQF, t h e  parties hereto have neouted th ir  Supplwntr l  
dgresmsnt tbo day mnd yoar firat above written. 

UEITED S2AZBS OF AWiICA 

T I T U  a 

ACCgpLliBCB BY PRojEcT L J U D ~  

I lave read the foregoing Supplemental sq?mmunt and agree to be bound 
by Its ~ O V l S l a P a  to the ortent  that they ere applioablm t o  the pro$& for  
uhioh I am responsible. 



ContToct ~T-(t0-1)-28d 
(The Boman Gray School of Medicine 
of ':&e ?c res t  College) 

\ C Y  Eociification No, 2 

SiJPPLE;I'L ;TAL AGF-LbENT 

THIS S!JI?,DEL!ENTAL AGR&E:4T, entered into t h i s  - 28th day 
1,951, by and between t h e  UNITED STATES OF AMERICA 

the %oGornmanttl), represented herein ey the UNITEXI 
S T A T S  ATOMIC ENERGY COWSSTON (he re ina f t e r  ca l l ed  the nCommiasion*), 
and the BOI'MAY GRAY SCHOOL OF SEDICINE OF TAKE FOREST COKLEGE (herein- 
after called the "Contractor") ; 

RTTNlLSSm THAT: 

WEREAS, the Government and t he  Contractor entered into 
Contract Noo AT-(&O-1)-288, daLed June 22, 1949, for the performance 
by the Contractor,  commencing on July I, 1949, of three separate 
research pro3ect.s on (1) the d i s t r i b u t i o n  and turnover of sodium and 
potassium i n  acute infections,  (2 )  the formation of phospholipider in 
t i s sues ,  and (2) the toxicity of F 2  
the chemical nature of the compound; and 

as related to  t h e  d i e t  and to 

:'?HEREAS, ths contract has been amended heretofon by 
Modification No, 1; and 

:MEREAS, the Government desires t o  increase its payments 
under the second period of perfoxmance; and 

E.9IREA.5, the parties desire t o  extend the  tern of the con- 
t r a c t  i n  order t o  continue and expand the research actfvifAes under- 
taken during the  initial period, as descrioed i n  Supplement No. 2 t o  
A~ipendir nAn; and 

";tEEREAS, this Supplicmbntal Agreemant is authorizad by and 
executed under the Atomic Energy Act of 19~6; 

NOW, THEPcEFOrlE, the parties hereto do mutually agree that 
Contract No. AT-(hO-lj-288 is  modified i n  the following particulam, 
but  i n  no others: 

1. In order to increase by One Thousand Dollars ()l,GOo.W) 
the Government's payment to  the Contractor for aork under T i U e  I to 
Aprxndir "An during the second period, the fo l lowhg  changes are  mad8 
effective aa of A p r i l  23, 19% 

a. In ArZTICLE 111, Sect ion  1, l ine 3, de le te  "r'ifty-Three 
Thousand Seven Hundred r'orty-Eight Dollars (653~L8.00)" 



b. 

C 1  

2. 

in A X T I C L Z  111, j e c t i o n  Zb, add L ! e  fol lowing nevi 
seritence a t  t h e  en2 of t n e  s e c t i o n :  

.- 
'ILin o r  a f t e r  April  22, i ~ 5 1 ,  t h e  i o v e r m e n t  v i511 
pay td the Contractor, upon subinission by tne  
Contractor of a properly certified voucher, t h e  
s m  of One Thousand Dollars ( & l , O o o . O ~ ) f ~  

In Supplentnt No. 1 to Appendix nA1f, Title I, 
Sect ion 2B (1) delete, in l ine  1, "$l3,858.OV 
and s u b s t i t u k  there'for tl?Ur,858,00"; and in 
Sect ion  2~ (1) c, Felete, in l ine 5, "$Xt).On 
and s a b s t i t u t e  t h e r e f o r  n81,300. OO", and delete, 
in line 8, w$2,900.00" and substitute therefor 
.*$3,fl0.00", and deletc , in  line 12, "$13,858.00" 
and suDstitutc therefor l*$U,858 .OOn,, 

Xnsert the sec t ion  numbr nlon before t h e  first word 
of ARTICLE I1 - T B U  C)F CCINTRACT, and add the f o l l h n g  new Section 2 
to ARTICLfi 11: 

"2. The t h i r d  peflod of prrrformance for the project 
covered q t h i s  contract dll comenoe on July 1, 
1951, and rdll  end on June 30, 1952." 

30 Insert t h e  sub-section letter "a," batram the'rords 
"Consideration." and "In" in Sect ion 1 of AYI'ICLE I11 - 390GRU IIEVELV- 
!&:R AND r'INXMCING, arid add the following new sub-section b t o  Section 1 
of 4xrICLlE 111: _ _  _--.- ~ _ _ _ -  -- 

wb. I n  consideration of t h e  ptrforrmnce of the work 
under the three ' f i t lea  qescribed in Supplement 
No. 2 to Aapendix ' A t p  the Government d l  pay 
t o  t he  Contractor the  total 9um of Thirty 
Thousand Seven th.mired Ninety-One and 96/lN 
Dol la r s  - ($30,791,96) for the third period of 
perfonuancs, the funds t o  oe applied t o  the 
three Titles according t o  t h e  budget provisions 
of 5upplcrrrsnt No. 2 to Appsndh ( A 8 .  It i r  
expressly agreed that t h e  t o m  sum of Two 
Thousand Five Hundred ThirtydiX and 8WlOO 
D o l l a n  (62,536.8&) which had been  previous^ 
paid to t h e  Contractar by t h e  Ciovenment (this 
sum includes the increase effected by ~ h p n p ; ~  
numer 1 of Modification No. 2) but nhich w i l l  
remain unexpended at t h e  end of  the second 

- 2 -  



period of prformulcc rrfU be applied t o  the 
costs of the third period of performance 
according to the amount d r b g  to each 
' M f l a .  

!i. Aad the following new SupplsrPent No. 2 t o  Appendix @An: 

"Su??r,naEKT NO. 2 

nl. PRWECT 

"Durlng this p e r i o d  tb8 Contractor rLll continue 
his investigations into the distributian and 
turnover of 80diUa and potuaiuar fn a m t m  infections 
ky proceeding along the foUOrriag l h a  of en- 
deavor: 

- 3 -  



s,-,o:*. 3 tha: siz.31y rxit t l ng  noririal ?ersor,s to 
cci, n i L 1  ir,;-ease the nit rogen excretion i n  
tr,e urine, presuzab'ly from cjestrJct ion sf 
tissue ?-otein,  I t  ,?Light be ,?resued t h a t  the 
potassiun excretion would be inzreased u n d w  
such circumstances and t h e  total tisu-Je 7otassiun 
ccrrcspondinGly recuced. ' h e  val id i ty  of tnis 
tnesis :aust be e s tab l i shed  in ex,;eri.nental a n h a l s  
un2er  some stress w ' h i c h  is different from t ha t  
t f J  be induced l a t e r  in definitive ex*riments. 
Therefo-e, a second group of animals w i l l  be 
s tzvct l  to induce tissue breakdown under 
reasonaoly normal physiologic c o n d i t i o n s  and 
t h e  3'30ie s t u d i e s  performed i n  order t c  :etcr=ine 
t h e  e f f e c t  of t h i s  stress alone - w i t + , > : J t  in- 
fection or U u n e  reaction - on the t r ) t a l  
erchaigeasle Dotassium content o r  v:tss: iua 
space and tnt tissue content of p o t a s s i u .  
? A i s  coi i t rol  should be val id  since ani.aals ii; 
H'~+ch an inl'ection o r  serum d i s e m e  are not 
l i k e l y  LO e a t  as much as would nomai min4I.a; 

"3n order to determine whetheir 2orreI.ation 
betretn radiopotPssiun content and urinary 
creatinine excre t ion  reported in norJlal tunan 
males rill hold in rQpbitS,'UrA&y creatinine 
should oc detc-ed at the sane time the 
potossiun excretion is measured In both normal 
and starved aninals, 

"Normal values must be established f o r  raboits 
the Lagged serum protein technique u t i l i z i n g  

I s 31 as a m a r ~ o r .  h~ range of nor.ia M u e s  
in animals, utiUzing_nots&cmbc&t albusin _ _  
but rabbit globulin and perhap even large 
pro te in  r,clwules such 89 fibrinogen, mnst be 
done, 

" p p p c n d i y j p o n  the re lat ive  alteration of N&, 
K and X vilues as determined in tbe  above 
experiment, autoradioparhy of the o r g a r  should, 
be attempted in order to locate the tissues 
i n t o  which ions d proteFns leak in t h o  m s t  
of infections and imPurn0 reactionse Though 
potassium and sodium are rolubls, i t  i r  hoped 
that a technique utilhing p l a s t i c  fixation nitb- 
out dehydration rill prove feaaihle m that  the 
soluble ions w i l l  not be reached out. me pro- 
blem should tx less tsdurically U f i c r i l t  w l t h  
iodine tagged proteinr aich spy be precipitated 
and left in s i tu ,  



V r e l b i n a r y  ex;xrb tn ts  in human beings have given 
inwresting ~d of tan  unexpected *Its i n d i c T i n g  
a relationship between urinary creatinine and K 
excre t ion ,  
extended in a nib range of pathological conditions i n  
order to serve a control on tho  alterations in 
permeauility in specific infectioue diaeves and in 
knom demonstrable israune reactIcn8, EXpulLmentu 
should be run particularly on disease plocaases 
ubi& are kmm to affect the punnaabillty of 
capiUarg or cellular manbrances - such aa acute 
rho\llrrptic fever, g l c x n e m l . o n e p h ~ ~ 8  and ayxadem. 

These ex,xrFmcnts should be considerably 

W A a  boon 88 a 8tmdozdieed dose ir d e t m m h d  m d  a 
depcedabls ruPr0Qlcibl.e oc a Fnducmi, the 
techniques, rttiUeirrS N a ~ - K @ ,  -and I13 latmled 
r a b b i t  mema fractioas, dsrsloped mill be applied, 
S e r i a l  rtudies at as close intervals ob technical 
problew - such aa rate of decay of isotopes - w i l l  
permit dll km done, 



I 

"Ir: a l l  of ti:e ex.)erinents t h e  p;hysiDlogic measure- 
.WE ts ~511 be corre la ted  . d i t 2  the icmuno1o;;ic responses 
and the data c o m a x c  vit!i  tn t  arevious f 3 a i n g s  i n  
clinical 5nstar.ces of 1coc;'y Sountain spot ted f e v e r  in 
t-:&?an kings. 

"CC htracel lu1a.r  i n f e c t i o n s  

"The emerinents now in press on fluid chzrnqea in 
trichinosis - an extracellular infection - should be 
repeabed w i t h  the a3pl icat ion of the techniques now 
being standaxdize . Rabbita  UiU pe fed trichinoas 
rat meat; the No2f, Kh and 1131 labeled protein 
fraction studies will be done a t  appropriate intervals 
lhe ?hys io logic  data w i l l  bt corm?atad Kith the 
immunologic response and t h e  findings compared w i t h  
the small mount of daLa availao1.r in clinical cases 
of t r i ch inos i s  i n  humin beings. 

' 

n'ihe difficulty 'in reproducing standardieed extracellular 
Fnterstitlal infect lorn raboits lrlth t h e  ~neUmoCOCCUS, 
as compared afth the d i f f i c u l t y  i n  trichinella in-  
fections,  is so  much greater that it 3eess nore pro- 
f i t a b l e  to r e t u r n  to the parasitic infestation and 
to abandon, at least temporarily, the bacterial 
infection, 

"do Immune reactions without bfectiona 

nr'urther attenpts w i l l  be made to standardize a 
dependable pas j i ve  transfer method for induction 
of struin sickness i n  rauDits0 

"11 these attempts are unsuccessful, the eweriments 
completed and in press  in w h i c h  serum sickness w a a  
induced actively & injection of h u a n  albumin should 
be repe&,ed and the  techniques under standardization 

labeled protein f rac t ion  altera,fona should be determined 
in raokdts. 

be i p p l i e d .  S o d i ~ - 2 L ,  p 0 t a s ~ i ~ ~ - L 2 ,  a d  iodin-13 

"e. Auto-antibody studies 

"The limitations of time and avallabk, t4chnical 
assistarst have so far posqoned the huxguration of 
autobody itudieao Xf the a'oove outlined rtudles x l th  



experimcntdly induced intracellular and atracsllular 
Infections and reaction8 d t h o u t  infectlow 
can be completed, t h i s  p a r  tbe f o l l o d n g  st;Udy shuuld 
be s t a r t e d ,  

- 7 -  
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a l t e r a t i o n  LFL pcrmcaoi l i ty  of senbranes, as well 
as to soce wnich at prtsent are not thought to 
insuce  manges in p? rseabil i ty ,  

"ubservations wi11 continue to be iuade measuring the 
exchangeable potassiun con ten t  in human beings. Up 
to the present only survey studies with s ingle  
deteniinations have been po,ziolee An attempt w i l l  
be made to do serial studies curing t h e  acute phase 
of disease. Permission has  been obtained from the 
Isotopes Division ta repeat studies at  re1 t i v e l y  

eaperiments is  the chemical toxicity of the potassium 
adininistersd because of the  relatively lm specific 
activity, rather than t h e  cummulstlve radiation dose. 

short intervals.  The U t i n g  factor i n  K e2 

"Studies on aoctium-?L apace, u t i l l t t n g  the technique 
already published, w i l l  be continued and expanded. ne same types of disease 2rocesses w i l l  be Btuctfed 
as d e s c r i o d  in the preceediag paragrqha. 
activity of Na2b i s  so high that no pmblcrm ia chemical 
sodium intcdcation has been encounkmd or la patici- 
patcd, Permission has been rewived f r o m  the Isotopes 
Mviaion to enaolt repeating these studies serially at 
relatively short b t ~ V Y d . 8  i0 acute instarm8 of disease. 
Heretofore, only a w e  isoloted obaervationr have been 
done. 

Tbs speafPic 

wetarmination of blood volume and ymeability of 
membrarres to I1n labeled human serum fractions rill 
be continued and expanded. The extravasation of ;)rotein 
fiactioaa into serous cavities, c e r e b m p i n r l  f l u i d  
space,  or i n m r s t i t i a l  spaces, in instances where 
f lu3d collects, nil1 be cont inued 

RThe type of disease process so far studied by the above 
techniques includes wed- ,  rheumatic fever, glomerulo- 
nephritis, exogenous obesity, hyperthyroidism, diawtes, 
syphilis, psychoneurosis, chronic ulcerative colitis, 
and others, Moat of these have been chronic forma of the 
disease Mere the pathologic phlvaiobgh aitu8tion is 
reasonably s tabi l ized .  
nmm acute IZLBtances of disease for rerial. studies, 
for e q l e ,  diabetic acidosb dth coma and de- 
m o t i o n ,  acats conyestlvs heart fallure, and acute 
glomerulonephritis. 

A t t - t s  rill be macle to o b t a i n  

- 8 -  
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"ac. Tr.e Contractor  w i l l  f u r n i s h  as its con t r ibu t ion  
to t h e  T i t l e  I pro jec t :  

(1) 3al3;ries of s t a f  members, including t h e  
p o j e c t  Leader, a n d  o t h e r  personnel engaged 
in t h e  work in excess of t h e  Government's 
payment under b (1) below. 

(2) Use of laboratory work space, and equipment, 
materials and faCiutie8 on hand a8 needed 
for t h e  work. 

( 3 )  Clerical, administrative pnd overhead costs 
In exccus of the Govsmmtntts payment under 
b (7) be10~.  

"b. The Govermnt rrill pay to the Contractor the 
susn of r'ifteen Thousand Yine Hundred Thirty and 
SP/lOO Dollare (915,930.59) which, together dtb 
the uneqended amount of I'uenty-One and 1/10 
Dollars (.!21.01) remaining from wlc Governmcntfs 
papen- under the second period of perfomcr ,  
nil1 cover the Contractor's other   expense^, 
eet lsated as follows, in the performpnca of the 
contract during the third period: 

(1) dalaries 

Technician, C. Taylor 2,250.00 

House officer for clinical 
studies Loo. 00 
FLectronic engineer 303.00 

(2) ?emanent equipment 870.00 

- 9 -  



Tat. al 315,951 6u 

nc. ltsms of 2;Operty procured or manufactured 
by the Cantractor dur ing  this perioa, t i t l e  to 
mi& will v s s t  in the G O V m w m t  (see Article VI): 
NOnC. 

“TITLE I1 

”1, PWJECT 

“In t h e  preceding years, t h e  foraation of phospholfpidts 
has been studied on both ntact animals and isolated 

indications on the synthesis of whole phospholipid+ 
molecule starting frun the  inorganic phosphate and on 
the dependence of t n i s  ;recess upon the conporftion 
of t h e  diets. 

* tissues wi th  t h e  a i d  of P 32 . The results have g iven 

“ A l l  phosoholipider contain phoaphom, but uls 
various phospholipides differ in  their nitlogemu8 
constituents. The most important type of phospho- 
l i p i & s ,  the lecithins, contains c h o l h .  
substance i r  alro an essent ia l  dietary factor, the 
deficiency of which leads to sefious ciistwbamea 
(such 88 fatty inf i l trat ion of the l i v e r ) .  
tractor has used a pre aration of chol ine (labeled 

of lecithm, as well as other metabolic pathw- 
of choline Fn the l iver,  More spedfically, during 
the past year, the invest igations have progressed 
along the fo l lowhg linea: 1) l i p i d e  composition o 
liver raftochondria; 2) hcorporation of inorganic P 
into the phospholipides of liver rl icss  from rats 
on various diets; 3) incorporation of labeled choline 
into the l ig ides  Pf isolated l i v e r  tissue; &) metabolic 
pathways of cho-e in l iver Irlicea; 5 )  aynthtsia of 
C h e t h y l  lamled dmethylethnolmiru (a possible 
choline precursor); 6) disposal of i’ozmaldel@e 
in tissues.  Durlng tU period the Contsator w i l l  
c o n t b  and extend the above mentioned gmups of 
investigations. 
and the Contractor -1 concentrato on thant 

Thin 

The Con- 

in the methyls Kith C J: 1 i n  order t o  ertuc&thrsynthesfs 

52 

lhe follovlng 8eem the m t  promising 

- 10 - 



"ac Incorporation of the nitrogenous CON titucnts 
i n t 3  the ohoackoliPiaes of the li-ar. 

"The data obtained thus for indicate that the 
incorporation of choline into ths phospholipides 
;night proceed independently from #e itmmporation 
of the  inorganic phosphate. I t  is themfore 
suggested that phosphatidic wid0 ( 0  phospho- 
*idee less their nitrogsnws nroietim) lppy 
repreaent important intaxmedl~tes in tbr synthesis 
of tba canplett phospholipid molsc~J~ ob wall 
as in the conversion of one kiad of phwpholipids 
into mother. 
varlow 8ubstMceS W e r e  addsd t o  U v u  -sue b 
vitm 80C3U tn bc in linr with the interpmtatiGi 
that a competition occurt  between choline and the 
other nftroga.nOU8 cornpanant. Of th. phosphoUpIde8 
(or amdogum of these cmponenta). Such type of 
experimmtcr lrill be continued and ext8bd.d further. 
It is &so hopsd to 8yntSco e8 or ob- n h m  other 

( the  nitrogenom constituent of the c e w ) .  
Thua the formntion of the two LJin & 
phospholipidss, 1.d- md c 6 p h U  omld be 
follorrsd together and rl& a%aZLu t.eb#.quw, 
atd prhapr I t  -1 be poeaibj-. r L o  to at- the 
problan of t h e i r  biochdcrr l  ml.tlemh5p. 

Z'he result@ of q e r i p n t r r  in which 

- 

sourcca prepanti~a of C !L labeled eth.Ilola&ne 

ab. Incorporation Or labled  ~ t h y h ~ a ~ ~ ~  In- 
the phocrpholipld6 s of tha liver. 

-ll- 



a i m t h y l e t c a n o l a i n e  w i l l  also be used in 
: r x a i n  7,czses L C  tr.c s t d y  of Lye ,.:e?,axlis;:i 
2: chcline in t issues (see below),  

ftc - I (  e 2aboLi.x. of chcline in isolated 1 i . r e r .  

"1:i sp i t e  of 5+s ' important  roles, very l i s t l e  
i s  'known about the ... etaool ic  prooucts and path- 
KLYS of chol ine in the body. :hen choline i s  
a h i n i s t e r e d  to a;.linals or humans, only miniaal 
anounts are excreted in the urine. In order  to 
sknplify t h e  problem, the metabolism of methyl 
l a b e l e d  choline ha8 been studied with Uver 
slices or homogenates. Preliminery experiments 
ha-.,e sclggested the following major pathwaya 
(h addition to t h e  incorporation of the intact 
con2ound into the phospholipides) 2 

of :ne slethyl group p r t s w b l y  to P o d d s h y d t ,  
for;l ic acid and C 9 ;  
and trimethylaaine oxidsj 3) formation of c00poundS 
hi[,hly res i s tant  to hydrolysir. 

1) oxidation 

2) formation of trimethylamine 

*.he Contractor is of the opinion that  the last 
mcntianed compounds me organic estiura of choline 
(sich 8s choline phospaate estsr) but it Fs planned 
to obtain a more convincing evidence of their 
idantity,  
t r y  to ident i fy  other l i k e l y  pmducts of choline 
m r t a b o l i s m  such aa DetPlne, betaine aldehyde and 
&-snethylglycine. 
w i l l  not be easy because of the similarity in their  
c mnical and physical properties. Consequent2y-ft- 
1s expected that much time and ef lort  will be 
required f o r  the elaboration of a sat isfactory 
szherne of Pnalysis. 
lL balance sheet of choline aetabolisn in t he  
i s s l a t e d  l iver could be pmpared. 
in the investfbations w i l l  be the study of the 
charyes in the re lat ive  importance of these various 
painnays under the influence of several physiolog- 
ical and pharmacological agents. desides laoeled 
chJirie and labsleZ dbethylethanolasdna it is  
pr,-suured that in these experiments, other methyl- 
lrmled comp~\usds, such as ;liaethylglycine, 
butaine, and muthionhe, could w ised odvanto- 

f Z % e r  sources, the Contractor w i l l  attempt 
to prepare these aaterials with t h e  proper labels, 

A t  the sams t h  the Contractor w i l l  

'he separation of these products 

ff atterrpts w i l l  be successful, 

b fur ther  step 

If  the compounds cmld not be obtained 



2e tabolisn: of f 0r;naldehyde. 

"The importance of one carbon coinpcIIlJ)(Is as 
jntemediutes in a m b e r  of metabolic reactionss 
inclunYing methylations, is glowing rapidly, 
recent experiments I t  was discovered that the 
cnzymatk disapcarancc of formoldehyds is  
greatly accelerated in the presence of pyruvic 
acid, 
of the formation of a condenoation product, 
seem probable that the pmduct, fomed Initially, 
is later c:ianged to other c u n w  uuaccptlblc t o  
oxidetion by periodic acid. 
rdll be continued in an attempt to attain a 
definitive Identif icat ion of the compound OT 

In 

Isotopic techniques conflm tbt hypotheals 
It 

' h u e  Fnvestigcrtiaos 

CopIpOunde formed 

"a. The Contractor w i l l  M s h  01 it8 contributim 
to the 11th I1 pmJectr 

(11 Salaries of staff m e m k r a ,  including the 
PmJrat Leohr, m d  other porsarntl engaged 
in the rark in =cess o f  tha CovrrnrPsnt's 
papant UPQr b (1) belor. 



Salaries 

Technician, C. Terhune $2,160.00 

TVO part - the  technicims 2,160000 

Investigator,  M. Crowder 960.00 

harburg apparat-ds and 
accessories 1,100. OJ 

Permanent equipment 3600 00 

I 6 0 t O P S  1,700.00 

Animol8 200.00 

Sup9Ues 1,OOO.oO 

lravel fin. 00 

ldaintenartce of radio- 
a c t i v i t y  apparatus 350.00 

Overhead a t  8% 83.20 

T o t a l  W, ll3.20 

"c. Items of property promad or m8nUtaCWred 
the Contractor during th3.a period, t i t l e  t o  which 
d l  vest in the ihvanment (see k t i c l r  v I ) r  
N O M  ~ 

"TITLE Iff 

"In t h e  p a s t  two gears a aystemrrtic stucty has been 
undertaken of the t o d c l t y  of rpdloactlve phosphate in 
mice maintained on various diet& T h e  'acute toxicity 

with d i e t s  lor in fa% and protein, and j.8 not -3ed 
by f a t t y  infiltration or toxfc &muge of the liver. A 
significmt de- af protectIan was obtained by on- 
Aching the diets w l t h  inorganic phosphate. In 
experiments of longer duration the rolo of certain 
y i t a m b a  on the recovery of the w e d  tiasucr haa 
been studied. The bportPnce of a, odsquak rupply 

(89 WaSUmd the 90 8% thO 218% w) is lOm8t 



3f boGn v i t z , b  and folic acid could be 
damcjnstrated b m a l s  receivhg sulfasmdine 
( i n  orcicr to reduce tnt sjnthesis of the vitciZ19 
i n  the gaatro i n t e s t i n a l  t a c t ) .  



. . 

f'c. Increased m b i l i x t i o n  of P5* frw the skeleton. 

"k-~ong -,he varicus experimental dispositiDrrs 
tested, only  the enrichment of the diets w i t h  
?hosnhn;e a=, 'eared clearly e f f e c t i v e  in t n b  
r e s p e c t -  70 aate, a i t e n p t s  t o  cause a 
shult.anec-is xiooilization of calciu!, and 
phosohate fror.  t h e  ske l e ton  by the  ajnixture 
of c i t - a x  in t he  diet  o r  by i n j e c t i o n  of 
parathyroid homonc were n o t  successful. How- 
ever, addi t ional  ewer-ents are needed before 
definite statements on t h i s  point  can be =do. 

"In addition, t h e  Contractor w i l l  test  the effects 
o f  t h e  a m i n i s t r a t i o n  of o t h e r  l tche lathp agents 
(such a3 Warsenest'), *which are !morn to  markedly 
reduce the concentration of calcium ions in blood. 
Polyphosphates which arc a lso  e f fec t ive  in t h i s  
respect  could possible be beneficial by another 
mechanism (hydrolysis by pyrophosphatase with 
jnc .eased concentration of non-isotopic phosphate on 
the surface of t h e  bones). 
in experiments of this type larger animals should 
bc used, in order to make possible the intravenous 
inject ion of large volumes of solutions and t o  
detertnine calcium and j-hoaphorus levels in blood. 

Uistribution and toxicity of P32 injected as 
pyroDhosphatt 

l lAs a c o l l a t e r a l  invest igat ion,  it is planned 
t o  compare the  distribution-and-the- t@..i.y- of 
radioact ive pyrophosphate with those of t h e  
orthophosphate. Since pyrophosphate does no t  
exchange d i r c c t l y  e t h  the  ino rg in i c  phosphate, 
it seems l i k e l y  t h a t  dirferences in t h e  behavior 
of these t v c  i ' o m  of ?j2 w i l l  chiefly depend 
irpon the rave of hydrolysis of ~yrophosphate to 
inorganic phosphatr under the ac t ion  of t h e  
pyrophosphatases in the various tissues. 
results of such a study might even suggest 3omc 
p r a c t i c a l  applications f o r  the use of ~ 3 2  h 
therapy . 

It seem likely t ha t  

lid. 

. 

Ihe 
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~12.  BWfl- Third Period: July  1, 1951 - )3, 1952 

a. The Contractor rril l  furnish as i t a  contribution 
to the Title XI1 project: 

(3)  Cledc0lp administrative pnd overhead 
cost.+ in excess of tbs Government's pay- 
ment under b (?) bebu. 

"bo The Gcwxmnent rill pp;v to the Contractor 
the aum of Five Thousand Nine Huntired Bghtaen 
and YlOO Dollam (35,918.03) *ich, together 
with the unexpended mount of Three Hundred 
Forty-Flve d 97/lOr, Dollar8 ($345.97) re- 
maining fmn the Governmsnt's payments under 

the Contractoras other expanses, estimated as 
follows, in the parformvlce of the contract 
during the t h i r d  period: 

the second period Of p 8 r f o ~ ~ #  en COV82' 

(2) Permanent equipment 700.00 

(6) Travel 200. cx) 

(7) Overhead a t  8% L6L.m 

T o t a l  $6,26&.00 
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“C. 1ten;s of property procured or manufactured 
by the Contractor during t P A . 6  period, t i t l e  
to filch w i l l  vest in t h e  Government (see 
Article V I ) :  Nons.” 

IN :tTT’h’ESS :‘HEXIDF, the part ie8  hereto hove axecuted this 
Supslenental &reemont on the day ard year fbst above written. 

U N I T E 3  STATES OF M I C A  

Bp: W T E D  STATES ATOMIC ENP.GY COWISSIW 
NITNESSES: 

ACCEPTANCE BY ?ROJECT LEADERS: 

I have read tha Polpgoing Supplemental Agreement a& agree to BO bound 
bj its proviaions to the extent they am rpplicabh to the project for 
which I am responsible. 

- 
kader., Ti t le  f 

E?.- h- 
Reject Leader, Title II 

* 
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? m - S  the henrrmsnt and the Cantraotor entered fnto a 
Cmtmct No. AT-(f@-1)-208, dnted June 22, 1918, for *he perf'ornance of 
researoh BO& by,the Contrpctor, and the p r t i e r  debire to extend the 
tm of the ooutract under the-revised toms and oaiditiaPs hereinaft- 
e& fcrthi and 

2. Delete  Article ;I1 - t e r n  of Cantmat, and substitute there- 
for the following h r t i o l e  1 .  Ilt 

1-862 343 4 



.. ,, 

"2. Aywat. 

- 2 -  
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. .. ...- .- 

Cagtroct Offioor 
Pi%, 

(Title 111) 
Pro jsot Leader 

\ 
1.0 b 2 3 b 7 



.. 

This Supp1cnm.t 30. 1 descr ib~s  the resonrch procram and h a e a t  
for C o n t r a c t  U O a  I~.T-(4.+1)-2L8 for the period July 1, 150, thraugh 
June 30, 19510 

TITLE I 

Continuos unckangedr 



G W I D  TOTAL $13,858000 

It is urderstocd*and agreed that the Contractor, in expend3I& the 
r d s  2;rcwidad by the Governrrrent, shall be guided by, bu;t nat'batnd to 
2 o d o m  to, the d e t a i l s  of the prcgrm and budget s e t  forth above. 

b 

C. Item d 'jrogrty acquired TV nannihotved b;. the con- 
traotor under this coxtmct, t i t l e  t o  whioh d11 vest 
in the Guverxnent; (See Article PI. of' this .Sypp'~8meatprY 

. *  . .  . Agreem&t)r H o n e .  , . -  

. .  . .. -, . .  4 

1. Rosearai? Frognun. Contimes maheneedo 
4 - .. 

- - -  __ - . _. - __ 
2. k d g e t  

J 
-, A ,  C o n t r a c t o ~ w i l l  M d h :  

? .. 
(1) k l d r y  cf Project L a d o r  < D r O  Pstam), & a  A .  . 

Swanson, and Xarietta Crowdot ,  a paciuats 
btuasrrt * 

( 2 )  Labomtory s p c e  and fac i l i t ige .  
,' ,! 

B. . Comissioz will furnish: . .  T 

. - 2 -  
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IWAW) WEAL. 
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1. Resenroh R o p ~ i .  Continues unchanged. 
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* It is understood aad agreed t hn t  t h e  Coxtmotor, in expndbg 
the finds provided by the GCFBFIPJBXI~, shall be guided  byr lmt  nut baund 
to conform to, the detcils of the ?rocram and budget set forth above. 

lob2312 



A PPEN DIS "C" 

DISTREILTIOY 4YD SCfIEDCLING OF 9EPORTS 
FOB DIRECT .4EC RESE.QRCH COSTR4CTS 

Date Copies  and Distribution Remarks 

CONTRACTOR 
REPORTS 

1 Progress 

2. summary 
200 words on 
acope and  
purpose 

3. Manuscripts 

On one of J'ollowing: 
\larch 15 
June 15 
Sept. 15 
Dec. 15 

1. On completion of 
contract negotiation 

2. With p r o g e e s  
report8 

A s  available 

Reprints A s  available 

5. Complete On Contract 
Scientific Termination 
Report 

6. Brief Reports As desired by 
investigator 

(2) Appropriate Washington 
ilivision (See note)  

(2) Oak Ridge Operations 
Office (See note) 

Prepared as a part of contract negotie- 
tioos 

(2) Same as Progess Reports 

(1) Patent Branch, Washington 
(1) Technical  Library, 6ashington 
(1) Appropriate Washington Division 
(I) Oak Ridge Operations Office 

(2) Appropriate Washington Division 
(2) Technical  Information Branch, Washington 
(1) Oak --idge Operations Office 

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

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

To be received on date  
l i s ted  which is nearest  
to end  of nine month 
period from effect ive 
date  of contract a n d  
annually thereafter on 
the same date  

1. Distribution by Oak 
iiidge Operations Office 
with Contract copies  
2. Revised Summary to  
be included as part of 
Progress  Report 

'muocripts  prepared for 
publication may in some 
c a s e s  take the place of 
this roport 

Covering s i g i f i c a n t  
resu l t s  or developments. 



3. "iithout advertising, under an exigency of the service which erieted prior to the order and would not admit of the 
delay incident to advertising. 

the b t d o  E n e r u a o t  of 1946 4. Without advertising in accordance with ____-________________ ___________________________________ 
5. Without advertising, it being impracticable to secure campetition because of _____________________________I_______ _ _  

(Has atsta clr-lmss mdw which the secUn.nE of mmperlrion w s ~  Lmpradeble) 

AWARD OF CONTRACT G.A.L. . 
A. To lowest bidder as to price (Expenditurn). Rec'd I 
B. To other than the lowed bidder aa to price (Expenditures). Ind. 1 

R s v .  C. To hi heat bidder M to price (Receipts). 
D. To otker than the highest bidder tu to price (Receipts). - 

CERTIFICATE 
I C~RTTFT that the foregoing statement is true and correct; that the agreement WM made in consequence of No. -_----&-- 

of the method of or abaence of advertising and in accordance with award of contract lettered --E?===-?==, M shown above; 
that the total number of bids received is ------------ ----, and that  where lower bids (expenditure oontracta) or higher bi& 
(receipt contra&) M to price were received a statement of reaaona for their rejection, together with an abatrsct of bida 
received, including all lower than that accepted in cam of expenditure oantracts and all higher in case of receipt oontracts, is 
given below or on the reverse hereof or on a 8eprate sheet attached hereto; that  the articles or services covered by the agreement 
(expenditure) AIW n-ry for the publio wrvice, and that the prices charged are just and reasonable. 



U N I T E D  STATES ATOXIC ENERGY C O N S S I O N  
QAX RIDGE OTEIiATIONS 

POST OFFICE Eox E 
O A K  RIDGE, TEKiESSEE 

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

COETRACT NO. : 

C OIJTRACTOR : 

ADDRESS : 

THE BO-NdAN GRAY SCHOOL OF ~ I C ~  
OF 

mom OF CONTRACT: ~25,000.00 

CONTRACT ASSIGNED TO: 

FOR TECEI.TICAL ADMINISTRATION 
(ORGANIZATIONAL UNIT-NMD IN BPPENDxx *'A") 

Atomic Energy Conmission 
1901 Consti tution hvenue, N. X, 
Washington 25, D. C. 

FOR BUSINESS ADKIKISTRATION 
_ -  - 

Office of Research and 'hdicine 
U. S. Atomic Energy Comission 
Cak Ridge Operations 
Post Office Eox E 
(Bk iiidge, Tenaessee 



Contract !io. AT-(40-1)- 288 

THIS CONTRACT, entered i n t o  
1 i 4 9 .  by t h e  LNITED STATES OF MJERICA t&v,rmnt"),  
a c t i n g  t!-rou;h the U X T E D  S",'LTES ATGXIC E Z R G Y  COP''ISS10I: ( he re ina f t e r  
ca l led  t h e  "Ccmission") and TE BOWMAN GRAY SCHOOL OF l d E D I C w  - OF WdE 

l h o r e i n a f t e r  called the "Contractcr*F--- 

ARTICLG I .. PURPOSZ ,2ND SCORv 

1. The Comission,  i n  furtherance of i t s  policy of a s s i s t i n g  
and fos t e r ing  pr iva te  research,  d a s i r e s  t o  support the Contractor 's  
fundamental resenrch i n  t h e  f i e l d  of atomic energy. 

2 .  The work under this  contract  will involve one or more 
research problems. X d e s c r i p t i o n  of the problem, plan of approach, 
agreed upon program and Sudget for each project i s  described i n  Appendix 
'(A" which i s  hereby made a part of t h i s  contract. 

3 ,  The work w i l l  be ca r r i ed  out by the Contractor under the 
d i r e c t i o n  of the P r o j e c t  Lsader(s)  namd i n  ApTendix "A". 

ARTICLE I1 - TEW OF COWTWiCT 

The x r i o 6  of porfornance for each research p ro jec t  covcred 
I t  i s  recognized that by t h i s  contract  i s  s o t  f o r t h  i n  Appndix "A". 

completion of the rcsearch work under t h i s  contract may involve 8 period 
of several p a r s  and that tho term or terms of t h i s  contract  m y  be 
extended by mutual agrcamcnt. 

ARTICLE I11 - FINAfJCING AXD PBOGRW DEVELOFa'E!7T 

1. P a p n t  

a. The combined t o t s 1  of the agreed upon budgets for t he  

-- - and the Comiission has @-%?%Gas o i g a t c  - 
p r o j e c t s  described i n  Appendix '%'I i s  i n  the -aotour~t-uf' 

i n  t h i s  amount f o r  t h i s  contract .  Hmever, pnynents t o  the  Contractor 
Sy the G o v c m n t  under t ! i s  c o n t m c t  with rcspcct t o  each pro jec t  
dcscribcd i n  :ippcndix ".'L'' siaall n o t  excecd thc amount of tho agreed upon 
budget f o r  ctrch such pro jcc t .  

b. On or s h o r t l y  af ter  tho e f fec t ive  d a t e  of t h i s  cont rac t  
the Commission shall pay t o  thc Contractor a sum which shall r e p c s e n t  

- 2 -  



Cont rac t  No. tT-(40-1)-288 

t h e  combined t o t a l  of a m t u a l l y  agreed u?cn e s t i m t e  of the Cont rnc tor ' s  
c o s t  of opcra t ions  during t h e  f i r s t  two q u a r t e r s  under each p r o j e c t  
descr ibed  i n  ii?pcndix "Arr. 
f i r s t  q u a r t c r ,  and a f t e r  the end of each succseding quar te r  dur ing  thc  
term of t h i s  c o n t r a c t ,  t hc  Cont rac tor  shall submit t o  the Commission a 
c s r t i f  ied voucher su?pwtcd by a c e r t i f i e d  schedule  of the Contractor  1s 
expcndi turcs  under each F r o j c c t  descr ibod i n  Appendix 'I;,", and t hc  Com- 
mission shal l  promptly p y  a l l  such vouchers.  Hawever, the i n i t i a l  
p a p n t  r e l a t i n g  t o  any one p r o j c c t  t o g c t h c r  w i t h  a l l  q u a r t e r l y  payments 
r e l a t i n g  t o  the samc pro jec t  shall no t  exceod t h e  agreod upon budgct f o r  
such p r o j e c t s  as s o t  f o r t h  i n  Appcndix " A I ' ,  h e r e t o .  

A6 soon a s  p r a c t i c a b l e  a f t c r  thc end of tho 

2. h o g r a n  and h d g e t  f o r  Subsequent Per iods 

A t  l c a s t  threc months b c f o r e  tho end of the term es t ab l i shed  
i n  Appendix "A" t h e  Contractor  w i l l  submit t o  t h e  Commission a 2roposed 
progran and budget f o r  the  succeeding yea r  showin& thc  proposed work t o  
be f inanced  by t h c  CDmission r,cd t h o  Contrac tor .  Thc Contractor and t h e  
Commission shall ncgo t i a t c  as t o  +hc amount t o  be p i d  by the Conmission 
far tho  s e r v i c e s  t o  be rcndored by t hc  Cont rac tor  d u r i n e  the next  period. 
Such a d d i t i o n a l  progrerrs an2 ogreed upon budgets shall  be incorporated i n  
a forml  modif ica t ion  t o  this c c n t r a c t .  I n  n w o t i a t i n g  tho now budget 
f o r  s a i d  period t ? e  unobligated balance of funds paid t o  the  Contractor  
covering t h e  budgct (s )  f o r  th.i preceding per iod  shall bo appl ied  i n  re- 
duc t ion  of funds rcquircd t o  c m o r  the  ncw budget (s ) .  Upon completion 
of t h e  c o n t r a c t  work or  upon c k r l i o r  tc rmine t ion  of t h i s  coc t r ac t ,  the  
Cont rac tor  s h l l  r e t u r n  t o  t h e  Commission the unobligated po r t ion  of all 
payments nade by the  Comiss ion  t o  t h e  Cont rac tor  under this  c o n t m c t .  

3 .  New Problems 

It is contoplplated. that  ~ e - p r t i e s  he re to  nay, from time - 
t o  t im ,  a g r e e  upon new rcscarch  problans t o  be included i n  the  work under 
t h i s  c o n t m c t .  The p r t i e s  *.Vi11 thereupon p r o p r e  2 dosc r ip t ion  of the  
problem, p l an  of e?prmch,  r-grced upon progmm and b d g e t  f o r  the new 
p r o j e c t ,  which w i l l  5c i x o r p o r s t e d  i n  h p p n d i x  "A" hs rQto ,  by means o f  
n forml modif ica t ion  o f  t h i s  con t r ac t .  A11 such new p r o j e c t s  he rea f t e r  
incorpomtcd  i n  .ippcsldix "L" shzll be s u b j e c t  t o  a l l  tho terms nnd con- 
d i t i o n s  of t h i s  c o n t m c t .  

- 3 -  
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ARTICLE IV - AIXINISTRATICN cr" CWTRACT EY coLamsioK 
I 

The Comiss ion  has ass igned  the  r e s p o n s i b i l i t y  f o r  Rdn in i s t e r ing  
tho t e c h n i c a l  and s c i e n t i f i c  a s ? c c t s  f o r  each p ro tec t  t o  t h e  'dashington 
o rgan iza t i cna l  u n i t  s e t  forth i n  Anpendix "A" here to ,  t o  bc addrezscd as 
f OllOWS: 

U. S. Atomic Snergy C o m i s s i p n  
1901 Cons t i t u t ion  Avenue, E. 3. 
7kshington 25,  D. C ,  

Respons ib i l i t y  f o r  admin i s t e r ing  t h e  buaincss a s p e c t s  of t h i s  
c o n t r a c t ,  including c o n t r a c t  nego t i a t ions ,  budget, paymont, a u d i t ,  e t c .  , 
has keen assigned by the  Comiss ion  to: 

Office of Research d: Ucdicine 
Oak Ridge Opcmtions Off ice  
U. S. Atomic Ehetgy Commission 
Post Off ice  Bax E 
Ca'r Iiifigo, Tomcssec 

Tho CorPGtnctor m y ,  as necessary,  com,unica'% d i r e c t l y  w i t !  tho 
appro?r ia to  o f f i co ,  as ind ica ted  above. Tine Contractor  shall f u r n i s h  
information co?i:?s of comunica t ions ,  nemorandc of t c h p h c n c  c o n m r s a t i o n s ,  
o r  o thor  con tac t s  t o  i k k  X d p  Operations Q f f i c e  on a l l  d i r o c t  d c a l i n c s  
w i t h  the  Washington E f i c G .  

A R T I C E  V - REPORTS. RECORDS AiD Il?S?ECTIO;J 

1, Tho Commission shall have the r i g h t  t o  i n spec t  i n  such msnner 
and a t  'such t ims as it d e e m  appropr ia to  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  t h c  course of t h o  work undor t h i s  con t r ac t .  

2 .  Tho Contractor  s h l l  w k e  progress  ropor t s  q u a r t e r l y  (unless 
a d i f f e r e n t  repor t inq  p x i o d  is  spoci f ied  In  Appendix "A") -_to  tha Commission 
on a11 i t s  a c t i v i t i e s  u d c r  t h i s  coz?tract, inc luding  a l i s t  of personnel  
working on tnc pro jec t .  I?anvs appoering f o r  t h e  f i r s t  t iw  should bo 
acconnanied b-1 e. b r i 6 f  sk tomen t  of the i n d i v i d u a l ' s  background, t r a i n i n g  
and cxpcricncc.  A s  soon BS F a c t i c n b l c  L f t 2 r  t h e  end of  the t e r m  of t h i s  
c o n t r s c t  and any rencwnl thcreof the  Contrcctcir shall rake a t e c h r i c a l  r c p o r t  
t o  the Commission of a l l  i t s  a c t i v i t i e s  under t h i s  cont rac t .  I n  t h o  i n t e r e s t  
of reducing the  e f f o r t  required i n  preparing those r z p o r t s  the Contrac tor  
m y  inc lude  as o. p a r t  of such ropor t s  copies  of per t inen t  technical pzmts 
p r o p r e d  f o r  pub l i ca t ion  i n  custonnry s c i e n t i f i c  pub l i ca t ion  channels . A t  
t h e  t i m e  t e c h n i c a l  paprs  prapared by tho Contractor  r e h t i n g  t o  t h e  work 
hcreundor a r e  sutmit tod f o r  pub l i ca t ion  in customary s c i o n t i f i c  pub l i ca t ion  
channels t h e  Cont rac tor  shall f u r n i s h  t h e  Commission wi th  information copios  
of such papers.  

- 4 -  



3 .  I f ,  d u r i n g  t h o  course of t h e  C o n t m c t o r ' s  a c t i v i t i c s  under 
t h i s  con t r cc t ,  nny t e c h n i c a l  f i nd ings  a r o  nndc which, i n  thc opinion of 
th'o Contractor,  would bo of s y c i c l l  i n t o r c s t  t o  the Conmission, thc 
Contrnctor shnll imnodintoly m k o  a r e p o r t  of such t echn ica l  f ind ings  t o  
the  Commission. 

4 .  ~ n c  Conmission w i l l  r equi ro  f i v e  ( 5 )  copios  of a l l  r epor t s  
cnd p F r s .  
copies  t o  Chk Iiidgo, nddrossed 2s shown i n  A r t i c l c  JV of t h i s  contrnct .  
' h e  Comission shnll hcve t h e  r i c h t  t o  reproducc and 2 i s t r i C u t o  c t  i t s  
d i s c r e t i o n  211 such r c p o r t s  and t echnica l  papers ,  Approprir tc  c r e d i t  
l i n c s  w i l l  bo included i n  a l l  sucb roproductiona. 

I'lvo ( 2 )  copies  s h l l  bc s e n t  t o  Xcishington and th roc  ( 3 )  

5 .  The Contractor  agrees  t o  koep rocords r,nd books of account 
shcrvring thc rmnner of oxpcndi turos  of a l l  funds roceivcd by it pursllant 
t o  t h i s  cont rac t .  

6 .  The Commission shall o t  all timos be af forded  ~ c c c s s  t o  the  
prcmiscs and t o  a11 books, rdcords,  cormspondonco, i n s t r u c t i o n s ,  dmwings,  
r e c c i p t s ,  vouchers, and mmoranda of rocord mluo  of tho Contractor por- 
k i n i n g  t o  said work. 

AWICLE VI - PROPCRTY FURNISHED TO CChTTRIlCTCR - LLABXLITY 

1. ,N?SE?VATION BY GOVEEJWNT ------- 
The Govcrnraent r o s e n o s  tho r i g h t  t o  f u r n i s h  any rraterials, 

equipment or s u p p l i e s  which m y  be roquired i n  tho  per formnco of t h i s  
con t r ec t ,  
so furnished s h n l l  bo and rolrain thc  property of t hc  Government. The 
Contractor shall, t o  ?he e x t o n t  prac t icable ,  CQUSO all c n p i t a l  items of 
C-ovorawnt property so furnished t o  bc suitably rmrlced w i t h  an iden t i fy ing  
symbol i nd ica t ing  Govcrmnt  ownership cnd the uses  cnd d i s p o s i t i o n  of 
such items shall be m d e  a m t t e r  of record ,  

Excopt as provided i n  paragraph 3 of this k r t i c l o ,  a l l  proporty 

2. LIA EX L I R  FOR GCVERi~~G3?!P-O;JX€D PROPERTY -- 
Except as othcrwi se spccific611y providcd , the Contractor  

s h a l l  not  bo l h b l o  f o r  l o s s  or dcs t ruc t ion  of or  d x n g c  t o  p rcper ty  of  
the GCv3rmr.t i n  thc  possossion o r  con t ro l  of t h2  Contractor  i n  corazc t ion  
with th i s  con t r ac t  ( h c r c i m f t c r  cal led ''Govcrnrsnt proporty" ) unloss  such 
l o s s ,  des t ruc t ion  or  d ~ r n g e  r o s u l t s  from w i l f u l  misconduct o r  f a i l u r o  t o  
excrc isc  good f a i t h  on t h e  ptt of tk Ccntrnctor 's  corpora tc  o f f i cc r s ,  
Exccutive Diroctor ,  or Direc tor  of m y  pror , rm d m i n i s t c r c d  by the  Con- 
t r n c t o r  i n  the pcr fo rmncc  of t h i s  con tmc t .  
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3 ,  T I T U  TO PRCPSrrrY PLTCIXSED 9Y COKTRICTOR 

I Rotwi thscand ing  zny cthcr p r o v i s i c m  of t h i s  A r t i c l e  V I  ~ r d  i n  
c a n s i d c r a t i o n  of t h c  Cont rzc tor  's c o n t r i b u t i o n  t o  t h e  r e s e a r c h  p r o j e c t  
d c s c r i b e d  i n  Appendix "A" of t h i s  c o n t r a c t ,  t i t l s  t o  a l l  m t c r i a l s ,  t o o l s ,  
m c h i n o r y ,  o q u i p m n t  and s u p p l i e s ,  a c q u i r e d  f r o n  s o u r c e s  o thcr  than  thc 
Govcrnrrcnt, or m.nufzctured by t h e  C m t r a c t o r  ucdGr this c o n t r a c t  ( i n c l u d i n g  
i t m z  m n u f a c t u r c d  i n  whole c r  i n  part from p r o p c r t y  f 'urnished by the 
GGver.mnt b u t  e d y  t o  t h o  e x t e n t  the G o v o r c m n t  hcs n c t  d c s i g r a t e d  such  
p r o p c r t y  3 s  c a p i t a l ) ,  shnll v e s t  i n  t h e  C o n t r n c t o r ,  e x c e p t  t h a t  titl; t o  
item of property doscr ibcd  i n  S e c t i s n  2 , c e  of  e a c h  Ti t lc  of Appendix "I!" 
shcill v e s t  i n  t hc  Governmnt.  

;1RTICLE VI1 - ?URC€!!SE OF RADIOISOTOPES 

The Contrnc tor  Bhall purchase, t o  tho  o x t o n t  a v n i l a b l e  i n  
a p p r o p r i a t e  form, a l l  r a d i o i s o t o p e s  i r r n d i c t i o n  s e r v i c e s  nnd c y c l o t r o n  tim, 
r e q u i r e d  i n  t h e  performancc of the work herounder ,  th rough the C o m i s s i o n ' s  
Isotope' D i v i s i o n ,  P o s t  Off ice  Box E, Chk Ridge, Tonnesscc. 

e p.rt of 

ARTICLE VI11 - GENEUL PRCVISIONS 

Thc p r o v i s i o n s  of Appccdix "E", 3 t t e c h c d  hereto, n r c  horoby m d o  
t h i s  c o n t r a c t .  

A R T I C X  IX - A U T H O R I U T I O K  

This c o n t r n c t  i S  a u t h o r i z e d  by and has bccn executed  under  tho 
Atomic Energy A c t  of 1946, 

ARTICLE X - ALTERLTIOBS 

Tho f o l l o w i n g  n l t c m t i o n s  t o  th is  c o n t r a c t  wcrc m d c  by mtuF.1 
agreement of t h e  p n r t i o s  prier t o  i t s  e x e c u t i o n :  

I . -  . . -  . . .  
..A - _  . . .,. , . '6 - 

I N  XTYESS .L5E!IEOF, the p r t i o s  hcre tc .  hcve cxccutcd this  con- 
trzict the dny 2nd year first ?br.we writ'icri. 

LQTTED STATES OF AX%RICA 

C. Vrnden Bulok Aati  b e  
THE BOWMU GRAY S C E d !  @%&CIHE 

RAID3 FOREST CO- 
(Contmctor 1 

BY: d 

TITLE : 

-6 - 



Coatract No . AT- (a - I )  -288 
(Thc Bortmn G m y  School of blcdiciae 

T r r W I  of 7;ake Forest  College) 

The work under thb ?&"&e I of ;i:qendix ",in li;Ul be carried out 
by the Contractor under the  direction of Dr. GeorCe T. Earrell 
as Project Leader. 

The perforname cf work under thfs Title I of Appendix "AA" shall 
coiaence on July 1, 1949 and continue unti l  June 30, 1950. It 
is understood, hovever, that conpletion of the research project 
described herein may involve a period of several years, Accord- 
irgly, the work under this Title I my be extended by mutual 
agr&ment. 

(1) Outline of t h e  proposed work and the plan of attack, 

Studies i n  h u m  beings nith Rocky Mountah spotted fever 
have sham a drop in the blood volume and a rise ia the 
thiocyanate extravascular space during the second meek of 
the disease. Rabbits with e c m  sickness and t r l c l l n o s i s  
have shown similar respnses. 
nith the rise in thhcynnate space; apparently the per- 
neobillty of menbranes is altered, It 1s not known uhether 
C o ~ i l l a r y  and cellular m l l s  are both altered or w b t h e r  
the edena b within or between ce l ls ,  It IS lmorm that 
mater i s  retained during acute infections and that diuresis 
occurs durFng recovery. It Fs also horn that chloride and 
sstcr =e retained during the acute phase of s e m  sickness. 
;later is held i n  tissue by ions; chloride ions are not held 
Tithout correspondlng mione - usually sodium and potassiun, 
It is of immediate practical importance i n  therapy to k n o w  
which ions traverse the membranes and whether they go into 
cella or remaln in interstitial spaces. The turnover of 
radio sodium fa the blood and interstitial edem f l u i d  bas 
been folloned in heart failure. !l!hb techninue could bo 
applied to our  problem in the f0Uon-e fashioat 

Clinical edeua develops 

(a) Serum sickness could be lnduced in animals; when  
edema developed, radio sodium and thiocyanate would 
be given. 
stitial fluid for total sodium - as determined by th, 

The levels in plasm, urine and inte 
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flame pho'torneter - would be conpred with the 
rcdio s o d i m  - os determined by a Geiger-tWer 
tu3e - and correlated nith the thiocynate  space. 
A simllrr experiment would be done adninisterirg 
wdfoactlve potcssiua. 

(b) The experiments in animals would be ropeated using 
an i n t e r s t i t i a l  infection - tr ichinosis - and an 
intercellular infection - a rickettsia.  

(c) kfter facility in the methods has been attained, tb 
expcrirnenta would be repeated in h u m  b e a s  ulth 
infections and w i t h  serum sickness. It would be 
highly desirable to take radfoautographa of tissue 
f o r  conparison w i t h  stained histologic sections. 
The technique for determining doposition of insoluble 
radio phosphorus in bone night be mdified for w e  on 
fzbzen sections. 

2. BDDGET - Pl i i iOD JUIS 1, 2949 - JUNE 30, 1950 

a. The Bmman Gray School of Medicine of 7i&e Forest College si3l 
furnish OS its contribution t o  the project described i u  this Title I* 
the follomingr 

(1) Salary of Project Leader. 

(2) Overhead costs allocable to the contract work. 

b. The Commfseion w i l l  furaFsh a sum not to exceed $U.,OOO.OO to 
be spent mug- as foUowst 

(1) 
Part-time salary  of Dr .  Yomt..........S1800,OO 

Electronic engineer, part-tine......... 500.00 

Shielded sample changer 200.00 

Flame Photometer.. ..................... Z 5  .OO 

T h e  recorder.. ........................ 150.00 
C ~ ~ ~ e . . . . . . . ~ . . . . o . . . . ~ o . . . . ~ . . . . .  250.00 
Balance,. .............................. 230.00 

T~~C~........ooooooooo.ooooooooooo W.00 

$4 ,mo00  
(2) merit ~ b w  ................ 

sea-7 C~C1Lit........................ 450.00 

Geiger tubes.. ......................... u)o.OO TFmer 0 0 a e 0 0 0 0 0 60.00 

l o b 2 3 8 2  



.- ueep Freeze U t .  .................. 16O0OO .................. 350.00 r( 

(3)  t;;md&& 4.&&& C 

GhiSSnere o e 0 a 0 o 0 0 o 750 .OO 
Purchase of radic!.;otopes........ao 4DO.00 

Anl~ls...........~o~......b...~... 
ChedwlS 6 o e e e 0 w Jo0.00 

$3,150.00 

( 4 )  Tmvel. ....................................... 200 0 0 0  

( 5 )  Miscekeatrs. ................................ 200.00 

TOTXL. e 0.. o 0 - 0  0 ~ll~ooO~00 

It is mtdarstaad aad.agreed by and betoleen the  m e a  hereto, that the 
contractor in expending the funds provided by the Governmeat ShRll be gaided 
by, bot not bo- t o  oonform to, the d e t a i b  of the program ami w e t  88% 
forth a m .  

C. Items of property procured or mnuibckrred by the Conmator 
this contract, t i t l e  t o  which sill vest In the Gwezm~mt,, See 
Article VI, SectioIl 3. 

3. pJ3pGpEss&€Qm r 

The Contractor shall d e  progress r e p r t s  at 6 months 
the W e r  described in Ax't3.de V of this contract, 

in 

\ The Comnission bas assigned the responsibility f o r  adr&nist.exdxg the 
technical and scientif ic  aspects of this Title I of A p p a x i k  tor 

7 

l o b 2 3 8 3  
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Contract  Noo AT-(40-1)-288 

I have r e  the fwcgoing T i t l e  I of A;rpcndix "A" and thc  basic 
aontract to nhich it r c h t s s  and I agree to be bccznd by the provi- 
sions of soid docuaentcs, 

l o b 2 3 8 4  



phosphorus a s  8 tracer for the phosphate part af the molecule. 
By l a b e l a  the mthyl group of chollno with Cu, the forms- 
of lecithins after administration of choline could a b o  be rtudied. 
The concentration of either fsotope n u  be determfnod in t& 
phospholipidos as w e l l  8s in other phos.*orus c o n t a w  fractions 
which might pre3mbly  include Intermediate products for t&, 
synthes i s  of phospholfpides. 

In the  experiments oa intact animals, rata w i l l  be maintained on 
a olioline deficient d i e t  
without isotoplo choriaej w i l l  be W t e r e d .  Variolls pham- 
cological and hormml agents w i l l  then be given and their effecf 
on +he rate of Upide phosphorylation mill be investigated in the 
Uver, probably ala0 in other tissues, We are tentat ivelg e- 
ternplating the me of phlorizin, thiourleet alloxan, urethan, B.A.L., 
insulin, thyroxhe a d  mtarbt pituitary extracts. On the basis 
uf the results obtained, 0 t h ~  sabstances grid d i f f e r s a t  escperfmental 
caditione w i l l  be tested, awh a8 the surgical lwncnral of tb 
thyroid, dieta amtaidng v a r b  amUnts of fat8 aad OarbohyJrates, 
etc,  Parallel experiments w i l l  be -de 011 tho isolated tissues 
in the presence of l su toph  phospbte and chollne, w i t h  or without 
d b c t  addition of drugs and bormnes to  the medium. 

then radioectlte phosphonts (with or 

:-le it is anticipated t h a t  only part of' the above pmgra.0 can be 
camid out in one year's work, A t  b hoped ht  hterest3.zg rssulta 
w i l l  be obtained early, and give an indimtfon a h g  w h t  Uma it 
v r i U  be most profitable to concentrate the Invoetigatips effort. 
The poseibuty that as 8oon as definite msultb ham bsan o b t a i r d  
on nornral tissue8, the iwestigatibn might be eatended to neopfasffb 

~ t i s s u e a  I s  also contemplated. 

a. The Bmrrran G r a y  School of W o b e  of Wake Forest College d l  
furnish as I t s  contribution to the projeut described in thi, 
T i t l e  If the follmlngt 

h r i e t t a  Crowder, Graduate Student 

Overhead allocable to the contract work. (2) 

l o b 2 3 8 5  



1 

?e rs om e 1 

jkrmncn t L.nuiDnen& 
U g h  spced centr~~e...............e.. 650.00 
Two cmbon CcnbLstlon appratus ........ 600 .OO 
D i r e c t  readins balance for anhls . . . . .  250.00 
Cciger-!.Tullcr counter. ................. 450.00 
Shiel6ed %nun1 san?lc changer with ............................ 200.00 

m m b l c  Sum&& 
A%dioactlve phos?bru~. .............. 250.00 

L2sO.00 
Animls ................................ 500 .OO 
Chssnnre. ............................. 6 O O o O O  

hdioactive compounds (Cu labelled) ... 
Chemicals. ............................. 500.00 

It is understood and agreed by and between the prties hereto, that 
the Contractor in expending the funds provided by the Covenmeat shall 
be guided by, but not bound to conform to, the de ta i ls  of the progrs~~ 
and budget set forth  above. 

C. Item of property procured or lpanufactured by t h e  Contractor under 
this contract, t i t l e  to which w i l l  vest  in the Guvernment. 
Article VI ,  Section 3. 

See 

I O b 2 3 8 b  



Appendix "An (Cont'd) 11 Con4mot  No. AT-(40-1)-288 
(Thc Bm-a Grrg School of %dicine 
of it:ike Porest College) 

Hone -- 
3 ,  

4.  

5.  

The Contractar shcU uuke progress rewrts at  6 months intervals in 
the m e r  d e s c r i b e d  in ArtLcle V of W s  contmct. 

The Comnission has ass-& the re&Jonsibillty for abinisterlng the 
technical and sc i en t i f i c  aspects af this Title I1 of Appendix "An tor 

r k d i C c l 1  'Eranch 
Division of Biology and Lfedicine 
U, S. Atomic Lnargy C O & s i a n  
1901 Constitution Avenue, N. 77. 
;lashington 25, D. C, 

~ C C W T ~ C E  BY PrlWJT U n Q  
I bve  read the foregoing Title IX of Apperdk nAn and the basic coatraut 
t o  which it relates and I agree t o  be bound by the provisions of said 
documents. 



8 .  

h. 

C. 

Contract No, Af-(40-1)-288 
(The 5mmz1 G r q  School of 
of ;;:.kc Foorcct College) 

Lkdicine 

lkchu&= 
The work under this Title 111 of hppenclix "A" n i l l  be carried out 
by the Contractor under the  9irection of Dr. George T, Harrell 08 
Yroject h d e r  essochted nith Drs. C. A r t o m  and >, Cayer. 

2Xa 
The perforrmncc of work undar this Title III of d?pendixnAn shall 
comence on July 1, 19L9 a d  continuc until June 30, 1950. 
understood, hovever, that completion of t h e  research project described 
herein m y  involve a pcriod of severd years, 
under th i3  Ti t l e  111 ~y be extended by nutual agreement. 

It is 

Accordingly, the work 

Jz!2Gw 

(1) 2%isi&w of -&ai 
Toxicity of ?2 as related to t h e  IhnctioYnl capc i ty  af the 
liver. 

(2) g&g- 

Radio isotopes can enter the cell end be bcorprated Inla 
protopLsnic constituents, exerting a radiation effect fn 
innnediate proximity to the enzyme system in  the cel ls .  
Accordingly, the res--of intern1 radiation my aot 
necessarily duplicate those of external radiations such 
as X-rays. 
knom to be mre susce$ible to radiation than normal 
cells, t h e  possibility my also exist of increased effects 
of radiat ion on cells previously damaged by factors other 
than mUgnancies such 88 infectious diseases, dietary 
inadequacies or exposure to t o x i c  substances. The additive 
effect of radlntion f r o m  isotopes introduced in the body 
(perhaps wen only in tracer amounts) may possibly ham 
cells a&=@ paletially damaged, thLs reduchg their 
functional capecity belon the level required for W e .  
Since the liver is especially SUB ptible to damge 
even f r o n  mild agents and since 
actively inb various organic compoMds in the Uver, 
thia tissue seems to offer considerable interest for 

T;hilc cells altered by maUpi&t changes are 

is synthesbed very 

l o b 2 3 8 8  
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T I " E  111 Contract NO. AT-(@-I ) -z~~  

such a s t w .  
lj.potropic substanass since these have been shonn ta ex& 
tonef'fcizl effects in sever21 conditiotrs w i t h  Uver damge 
such 8s in c i r rhos is .  
or corrective therapy can thus be visualfaed. 
experiments have already been made 011 the t a x i c i t y  of 
in mice. 
va* the proportion and the nature of the protein, 
fat and carbohphte conpnmts of the d ie t .  The possfib 
effects of various vitamins m i l l  also be iweotigated. 
A d d i t i o P a l  expsineat8 w i n  be done on d i m b  In w h i c h  
anatomical and functbaal cbangee of the Uver have beem 
indued either by partial hepatectomly or by -sure tb 
t o x i o  agsolte. 

Of special inportace would be the role of 

A possible approach to prevsntim 
Pre 

It is p-ed to extend further this strdy by 

a. The Bornnan Gray Sahool of Medicid. crf osake Forest College .ill 
haPfah as it19 contrfbution t o  the pFoj6at dsecrlbed in tMs 
T i t l e  III the folloar-8 

(2) Overhead uosts s l h c a b l e  to the contract work. 

b. The C O d S S b I I  f m b h  a sum mt to exceed $3,000.00 to be 
spent rrrpsh3y ae foUnwa: 
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T I T I E  111 

It is understood and azreed by and bctmen the parties hereto, tha t  the 
Contractor In expcndhg thc  fun& provided by the Govcment shl l  be 
guided b -, but not bound 'A confom. to, tho detuils of the progron and 
budget s e t  fort!? above. 

C. I L e n r ;  of property procured o r  mnufactured by the  Contractor under 
this contract, t i t l e  t o  which n i l l  vest  i n  the Coverncsnt. See 
is t ic le  VI, Section 3 0  

.;u;;y= p S C -  

3. f R C G W S  N;pom2 

The Con-mctm shrill mke progress reports a t  6 months intervals in 
the m m c t  describe3 in Article V of this contract. 

4 .  -ION BY C O l B U S ~  

The Comisoion hns oss@ed the  respnsibillty for admfnistaring t h ~  
technical and s c i e n t i f i c  nspccts of tbis Titla III of Appendix "A" t o t  

&dim1 Branch 
Division of Biobgy and Withe 
U, S. Atomic Uergy Commission 
1901 Constitution Avenue, IJ, 3 ,  
?lasM.n&on 25, D. C. 

I have read the foregoiag Tit l e  III of hp;wnciix "An a d  the basic 
contract t o  which it r e l a t e s  and I agree 
sions of sa id  docuncnts. 

SEMED: 

. V / /- 
DATE: 7 /b  1 I4P 

I I 



1. PATLlIT5 

a .  :;henever any pa ten tab le  invent ion  o r  d i scovery  i s  made or  ccnceived 
by t h e  Cont rac tor  o r  i t s  e q l o y e e s  i n  tho  c o u s e  of any of the work unier  
t h i s  c o n t r a c t ,  t h e  Contrector  sliall f u r n i s h  t h e  Comzission i q i t n  coxnplete 
i n f o r n a t i o n  the reoc ;  and the  Ccnmission s h a l l  have t h e  s o l e  power t o  de t e r -  
mine whether o r  no t  and vinere a pa t en t  a p ? l i c a t i o n  s h a l l  be f i l e d ,  a n i  t o  
d e t e r n i n e  t h e  d i s 7 o s i t i o n  of t h e  t i t l e  t c  tnd r i g h t s  under any a?? l i ca t ion  
o r  pa t en t  t k a t  ma? r c s u l t .  T i l t  judgment of thE Co3mission on tncse  metters  
shall bc accept tc i  E S  f i n a l ;  and t h s  Contri ictor,  for i t s L l f  and f o r  i t s  ~TD!o:=~P, 
agrees  thst t h e  inventor  or inventors  will cxecute  a l l  dacumcnts and ;b a l l  
t h i n g s  necessary o r  pro ixr  t o  carry out  tn;  j u d g x n t  of thc; Comnission. 

No claim f o r  pccnniar;. a m r d  under t h i  7 rovis ions  of t h e  Atomic 
i n c r g y  Act of 1'346 s!iall bc a s s Q r t i d  by tht; Controctcr  o r  i t s  x p l o y c e s  
w i t h  r c s p e c t  t o  any i n v h t i o n  or discovcry  mdt. o r  c0nccivc.d i n  t h i  course 
of m y  of thc vork  undcr t h i s  con t r ac t .  

Cont rcc tor  ail1 ob ta in  pa t cn t  hgriezcnts t o  c f f x t u a t u  t h  pur?oscs of 
paragraphs a .  and b. of t h i s  l i r t i c l c  from ~ l l  persons nno pcrform any p r t  
of th ,  aork under t h i s  con.;ract, Gxcipt c lLr icL1 and rn?,nu*-l L b o r  pcrsonaL1 
nho x i 1 1  n o t  k v t ;  CCCLSS t o  t ;chnicnl data. 

b .  

C.  Lxccpt as o th r : ! i s c  authorizLd in w r i t i n g  by t h c  Comiss ion ,  the 

d .  Lxcept as o t h c n i s c  authorizLd in miting by t he  Commission, t h c  
Cont rac tor  rill i n s e r t  i n  cll subcont rac ts  p rov i s ions  E k i n g  pnrcpcphs L. 

cnd c.  of t h i s  k r t i c l c  c p p l i c c b l t  t o  t hc  subcont rac tor  and i t s  t r q i o y i s . ,  
b., 

.. I .  . 
2. PLT LICAT IOhS 

. . .  ~- . 
Thc Cont rac tor  s k l l  h?vi full frie<o.? of pub l i ca t i cn  of t h i  r e s u l t s  cf 

t h c  rcsLcrch under t h i s  con'-r-ct and t h i  Con5r:etor i s  w g c d  t o  Z i s s c s i x t c  
t n t  r c s u l t s  of t h c  zork thzouzh :ustom=ry s c i c n t i f i c  publ icz t ion  ch;.nnLls, 
cxcc.pt t h a t  n r r t s t r i c t d  dL"."  2 s  d c f i n d  i n  t h c  Atomic L;iLrgy Act of 19!S 
s h c l l  be gov,rntd by t h L  provis ions of P?.rzgr?ph 3 of t h i s  . i . p n c i y  tl?!. 

A l l  p u b l i c t t i o n s  s h z l l  includc i rif crcncc t h c t  thr. results -cx. dcvchpcd 
unclcr c. Conrr,ission sponscrsd projLct .  

3 .  

r c s t r i c t c d  6.nto 2nd t h i  Contrzctor  n i l 1  pcrf 3rc siirh mrk BS ucicss2:eci 
nork. HorLv,r, if F? the coursc of such x r k  ,ny d&scon:ics 2 ~ -  -%Pc L P  

s h l l  proap t ly  i n f o r n  t h c  Comissiori  cad s h d l  c l c s s C y  2nd sc fcg ' a rd  cll 

3TSCUXL.  OF INF C3!k??? IO;! 

a. It is understood tkt t h e  Tork under t h i s  coilf:zct i l i l  S>'G i ~ ~ a l v c  

d c t z  uscd o r  2cvLlopcd thn.t c o n s t i t u t e  r c s t r i c t c d  <eta, +,hc C o n t r c c t x  



a. 

b e  

C. 

project  Lead= 

The rork  under t h h  T i t l e  If of Appendix n A n  rill Le carried out 
by the  Contractor under the direction of Dr. Codl3.0 ,&om as 
Project Leader . 
BIm 
The perforoance of work under t h i s  Tit l e  I of Appendix " A ~  shall 
comence on July 1, 1949, and continue un t i l  June 30, 1950. It 
is understood, hosever, t ha t  conpletion of the  rescorch project 
described herein my i n M l v e  8 period of several years. 
ingly, the mrk under t h i s  T i t l e  I1 may be extended by mutual 
agreencnt. . 

Accord- 

Phospholipides are universal constituents of U V h g  Cells and while 
the- exnct roles ore not y e t  w e l l  defined, a basic hmledge of 
the mechanism of formotion of phospholipides in tissues and of  the^ 
various intrinsic and extrinsic factors  involved seems to be 
essential for an adequate undersbnding of meny physiological 
and pathological processes. This knowledge is stUl very in- 
complete. 
changes in the rate of synthesis of ?hos?holipides under the  
action of q s ,  some of nhich, Such as phlorizin, are believed 
to poison certain enzpe systens in tissues, while others, mch 
as thiourea and thiouracil, my a c t  m r e  or less as specific 
hormone inhibitors. These results suggest several possibi l i t ies  
for f u r t h e r  investigation, such as the  follmhq: (1) that the 
formation of phospholf$des, at least in the  Uver, my be cm- 
trolled directlg or i n d k e c t l y  by hormones; (2) that the effects  
observed may in s t ead  be due to a close relationship between the 
metabolism of phospholipides and that of carbobydrotes or fats; 
(3) that by the  use of inhibitors of specific enzyme systems, 
c o q u n d s ,  w h i c h  are l n b m e d b t e s  5n the synthesis of phos- 
pholipides, may accumulate in tissue, 80 that their identification 
w i l l  become easier. 

Results obtained recently In this laboratory showed 

TWO types of experiments are planned (a) in i n t ac t  animals and, 
(b) in isolated tissue slices. 
of ;hosphoUpidea w i l l  be followed w i t h  the  aid of radioactivs 

In both conditions the synthesis 



a i s w v e r i e s  and d s t a  Fr. azcordhcce w i t 1 2  t h e  r e q - i i r e x n t s  of t h e  Gorzission. 
It is uniers toou tha t  t i i t  person d i r e c t i n g  r e sea rch  ;;or!< under t h i s  Z m t r a c t  
s k i 1  have Seen c lebred  by t h e  Conr.issio;: f o r  access  t o  r e s t r i c t e 2  ;ate.  The 
Cont rac tc r  agrees  t h s t  it w i l l  no: ?errnit eny i n i i v i d u e l  t o  isavs access  t o  
r s s t r i c t ec l  da t a  mtil  t h e  Fede r s l  Bureau of I n v e s t i s a t i o n  s h a l l  ha-JE ;;raze an 
i m c s t i z a t i o n  ani  re?cir t  t o  t h e  Com.nission of t h e  cherhc tcr ,  essociGticns and 
l o p l t j .  of s ~ c n  i n < i v i d , i t l  ind t h e  Con:iission s h a l l  have determined that p e r -  
mit t ing  such p6rson t o  havc access  t o  r e s t r i c t e d  a a t &  n i l 1  not  e:idcr,gcr t h c  
coamon dcfcnse o r  sc.curit;-. If dol;St t x i s t s  as t o  whether Lnj. discov.:.ry o r  
dot=. dcv;loped c o n s t i t u t t  r t s t r i c t t d  da t a ,  p r i o r  t o  t h c  rLlc.cse of t h - s i  da t a  
znd bdorc. pcrrni t t ing any in2ividr.31 who . k s  no t  r ccc iv td  c l i n r x x e  frcm t h c  
Concissior. t o  k v G  a c c c s s  t c  such clctc, th ,  Contractor  shr ; l l  scek guidance 
frorc t h r  Comiss ion .  
t n c  c k s s i f F c r t i o n  of work whcncvtr in i ts  opinion restricted da ta  crc invcjlvad. 

Fur thcrnore ,  t h t  Ccmmission r t s b r v e s  t h e  r i g h t  t o  r equ i r e  

5. Thc con t inus t ion  by t n c  Contrcctor  of aork founc' t o  involvc r c s t r i c t * , l  
dztc T i l l  bc s u b j e c t  t o  n u t w l  agrkemcnt of t h c  Commission 2nd t h t  Contrzctor  
shall bc covLrsd by a modif iczt ion of t h i s  c g r t L x n t .  Thc p.hrcsc " r L s t r i c t , ?  
d t tz l l  r.s cicfinid i n  t n c  Atomic: Lncrgy Act of 1946 and ccployc6 i n  tA; scctir>n 
shc l l  m c n  "all d?.tn c o n c c r n h g  t h t  mnufacturt, o r  u t i l i z a t i o n  of r-tcnic. : : L I ~ P G ~ ~ S ,  

t h L  production of f i s s i o n - b l c  mtericl, o r  t n L  usc of f i s s i o m b l e  ! x - L b r i = i  i n  
t h c  production of p o x r ,  but shall not includa any dntr. which t h e  CcmLssion f rna  
t imc t o  t i m t  d c t i r a i n c s  IKY bc publ i sh id  rri thout z.dvcrsc.lj. zl'fcci;inZ L-X :cz:p.3.i 
def cnsc tnd s c c u r i t f '  

Exccpt 3s othLr.:isc spcc i f  i c d l y  provided in t h i s  coz t r3c t ,  21.- 2' .@~-, . - , ;  
rlhich my x i s c  undnr  t h i s  cor+.r:::t mu :7hicn arL ncjt ?is:20sLc 01 2; ::;.a ;- '. 
zgrccncnt  s k l l  Sc i c c i d d  by c. rLpr i sc r i t i t i vc  of t h e  C;cxyissio=1 du17 rrl;nsl'-z,c' 
t o  saptrrvise c a d  -.dnir,istcr p c r f o r x n c c  uncicr t h i s  contrcict, who s k l l  rc6uct  
h i s  dccisio:: t o  -7 r i t i ng  2nd c:.ust c copy t h c r t o f  t o  bL milcd t o  t h t  Contrt:tc-, 
s t i d  decis ion  shrill be fim.1 s.nd ~0m1i15ivt, s u b j e c t  t o  t n t  provis ions of t h t  
sca tcncc  ncxt  follo:&g. ; i i thLi  thir+,y (30) days from t h c  d c t c  of such mil-, 
t h c  Ccnt r -? tor  m y  2ppc-l in x:thg t o  t h c  Comiss ion ,  ::host w r i t t i n  dec is ion  
th,rcon, o r  tkt  of i t s  duly  ?.uthorizcd r l p r t s c n t z t i v c ,  rbprLscntc t ivcs ,  o r  b o n d  
not  including t h e  r L p r i s c n k t i v L  ncnt ionid i n  th ,  prcctding scntcncc,  s k l l  be 
Zixx .1  i n2  conclus iv t .  P m c h g  dcc is ion  of e 6 i s p u t c  hcrrundcr,  t h e  Ccnt rsc tor  
s h ~ l l  procc6d x i t h  thc  p c r f o r m n c t  of i t a  undcrtckkings under t h i s  contrzct .  

5. SAFETY A X 3  ACCI3L;C' P'JLiiTICM - IlEPLCTIONS 

Tht; Contr:.ctor i ? i l l  coa?ly T i t h  h r c l t h  ma s n f c t y  re:ul-.tions of t h c  Com- 
mission rcqui rcd  f o r  aork cf t h i s  nc ture ,  m d  pirrni t  +hc C o d a s i o n  ;nd i t s  
dcs igcxs  t o .  i n s p i c t  t h t  xork col ;ductd under t i i s  rg;xsacnt. 

6. 
e 

120 nc!fcc.r cf o r  i'G.kgttc t o  Congress, o r  R t s idcn t  Cqmfss ioncr  s k l l  be 
cc ix i t t id  t o  cny skrL o r  pcr t  of t h i s  con t r ac t  o r  t o  :.ny L e n c t i t  t h z t  m y  ?.rise 
thcref,-on, bu t  t h i s  p rov i s ion  s . k U  riot bc construcd LO Lxtcnd t o  this cont roc t  
if %-.de with a co rporz t ion  for  its gcn t r c l  bcncf i t .  

l o b 2 3 9 3  



The Contractor,  i n  performing t h e  work required by t h i s  c o n t r a c t ,  shall 
not  J iscr iobnete  a g s i n s t  any employee or  n p p l i c m t  f o r  employment because 
of race,  creed, cclor,  o r  n a t i o n i l  o r i :h ,  

I), CCYiICT U3OR 

The Contractor shal l  no t ,  i n  t h e  perforn2Jce of t h i s  con t r ac t ,  employ any 
person maergoing sentence of imprisonment c t  hard labor ,  

9 , TLR!:INLTXON 

a. The Comnission m y  a t  cny time upon 120 dsys w r i t t e n  n o t i c e  terminate  
t h i s  contract  i n  whole o r  i n  pr t ,  

b. I n  t he  event of te rminc t ion  pursuant t o  subsect ion c., t h e  Ccntractor  
n i l 1  be p 3 i d  for t h c  po r t ion  of thc  zontrnct  work nl rssdy  pcr forn td ,  toge ther  
with rccscnLblt cos t s  of. t e rminz t ion ,  

No laborcr or mechanic doing any part of the  work contenpla t td  by this 
con t rac t ,  i n  tnc  am~loy of tho  Contractor or  any subcontr3ctor  sontTcctinp 
for m y  p..rt of szid work contemphtoa,  s k l l  be rcquircd o r  pcr3it:cd t o  
1;;orl; more thn Eight (6) hours in ;;ny onc calen6z.r d3y upon such T o r i  a t  the 
s i t e  t h t r s o f ,  cxccpt upon t5c condi t ion tkt com?ensLtion is p c i d  to such 
laborcr or mcchenic i n  cccorc?sncs with the  provis ions of t h i s  A r t i c l c ,  
wcgss of tvcrg L b o r c r  nad mechc.nic mploycd by the Contrsctor  or cny subcon- 
t r c c t o r  engr.gLd in thc; pcrformcncc of t h i s  cont rcc t  s h d l  be computsd on o 
bns ic  dcy x t r .  of o ight  (8) hours pcr dzy . x d  s o r k  in C X C ~ S S  of 6.ight (8) 
hours per d q  is p r m i t t r a  only upon t h c  condition t h a t  cvcry such h b o r c r  
znd wchzaic  s k l l  bc compensatcd for ell hours -:rorked i n  excess  of Light (8) 
hours pc.r Czy F.t  not I L s s - t h n '  onc and onc-htlf (18) t i m c s  t h c  b s i c  rr.tc of 
pcy. 
Five  Doll?.rs (35.00) sk.U bs- inposcd U ~ O R  t h t  Contr-.ctor for c2:h Lzborcr or 
a u h r n i c  fo r  cvq-ry colcndzr  Cry i n  shict? such cc7loyc.e is rcq-Area or px- 
n i t t e d  t o  k b o r  nore 5hcn c i g h t  (S) hours upcn szid ::or4 s!ithout rccciving 
coapmst t ion  cocpcted i n  nccordnncc :.rith t h i s  Ar t i c l e ,  or.d r.11 pcnaltics thus 
imposed S k l i  bc r r i t t . h c l J  f o r  t h L  use and Scnefit or' thc  Govcmmcr,t; provided, 
t h a t  t h i s  s t i p u l - . t i m  sb.11 bc subjtct i n  311 r e s p c t s  t o  t h L  cxcipt lons and 
provis ions of U,S. Codc, ' T i t l c  40, Sect ions 321, 324, 325, m1 326, r c k t i n g  
t o  hours of Ltbor, cs modificd by thL provisions of Soc t ion  3C3 of 2t:blic Act 
No. 781, 76th Congress, zpp~ovcd ScptLmber 9, 1940, r c l z t i n g  t o  c o a p c s z t i o n  
for ovbrtims. 

Thc 

For c-ch v i o l . t i o n  of thc rcquircmcnts of t!iis A r t i c l c  ?. pcnclty of 

11. uIij.G-irs 

As uscd in t h i s  c o n t r a c t  t h c  tcrms "United SL&tes Atomic hnorgy Corncdssion", 
"Atoni: Lnsrgy Comraission'l anc! ltCommission" shdl m t m  thc U n i t d  S t c t e s  A+,oin.ic 
Lnergy Comission or its duly authorizcd rcprcsLntctivc or r c p r c s c n k t i v a s ,  



3eportmen t of 
I n t e r n a l  bhdi c i n e  

I I A S  FOREST COLLZ33 
T:a BGMICN GRAY SCYClOL Qr M U J C I N E  

i qs ton-Salem, North C a r o l i n a  
Zone 7 

Uay 5, 1950 

D r  Karry S t o e c k l e ,  k e d i c a l  Advisor 
C f f i c q  o f  2;lssearch and L e d i c i n e  
United S t a t e s  Atoa ic  Energy  Z o m i s a i o n  
Oak 3i-fge , Tennessee 

Refe rence :  RM:Ab!C 

Dear 3r. Stocckls: 

Thank you f o r  :’our l e t t e r  o f  A p r i l  28 r e q u e s t i n g  Rdditionrtl  i n -  
f o r n a t i o n  on t h e  voucher b i l l i n g  t h e  Atwnic Znergy Conmission f o r  expendi-  
t u r e s  under  Con t rac t  No, hT-(40-1)-2?3 *- during t h e  p e r i o d  October 1 th rough  
3ecsmber 31, 1949. 

The i t e m s  mentioned wsre f i r s t  q u e s t i o n e d  bjl t h e  a u d i t o r  f o r  the 
general a c c o u n t i n g  5 f f i c e .  30 went over the i t e m  a t  some l ecg tk  w i t h  the 
a u d i t o r  and a p p a r s n t l y  e x p l a i n e d  them t o  h i s  c o n ? l e t e  s e t i s f a c t i o n .  
w i l l  r e c r l l  t h a t  t h e  i e o t o ? a  l a b o r a t o r y  was b u i l t  b e f o r e  t h e  fume nood WRS 

completed.  VCI ope had any i d e a  what t h e  weight  of t h e  fume hood would be; 
i t  was s u b s s 3 u e n t l y  found  t o  weigh c o n s i d e r a b l y  mora t h a n  anyone ‘ 6  e s t i m a t e .  
Tk~e f i n a l  w s i s n t  was s o  Treat t h a t  th;s a r c h i t e c t  would n o t  a l l o w  ua t o  
p l a c e  t h e  film hocd ir! t h e  p o s i t i o n  i n  the l a b o r a t o r y  wnere we had planned 
and where we had p laced  plumbing, l i g h t i n z ,  f i x t u r e s ,  e t c .  
s t r u c t u r a l  beam was  i n  t h i s  end o!‘ t h e  b i r i l d ine  w i t h  s u f f i c i e n t  ueig‘nt- 
h e a r i n g  c a p a c i t y  tci carry safely t n e  f u m e  hood s o  t n a t  vie had t o  h o c k  
d m  and move a w a l l ,  r e l o c a t i n 2  f i x t u r e s  i n  t n e  washroom and l i e h t i n g  
f i x t u r e s  i n  t h e  l a r g e  l q b o r a t o r y  s i n c e  t h e  s l i y ~ l v  cane alop.Is t i e  w a l l  wnic‘n 
had t o  be moved and wen t  from t n a t  w a l l  t h r o i i z n  the w a l l  of  the washroom. 

in t h e  

YOU 

( h l y  one 

The desk t o p  was a c t u a l l y  a aorkiL5 s u r f a c e  fo r  r e c o r d s .  
o r i g i n a l  p l a n  i t  was l a b e l l e i  d e s k , a n - l ,  har.ce .we used t h a t  same tsm though 
i t  a = t \ i d l y  i s  t h e  +.ahla on w!.ic’n the c o m p t a t i o n s  are nadc and t h e  calcu-  
l a t s r  i s  kep t .  The o t h e r  t a b l e s  rnqxtioqed are t h o s e  i n  the coux?tir,: room 
on v k i c h  t h e  ::uli?.; c i r c u i t s  a r e  plhca-’ , .  The:! hurl t o  he special!;t strcsss,! 
t o  h o l d  t h e  weiznt o f  s h i e l d i n z ,  and tier22 ho3 t o  be aa4r f o r  t . h s t  ?ar+. icu-  
l u r  room und t h a t  p a r t i c u l a r  p-irposg. 

Thy p r i n c i p a l  invest<cator wA4er T i t l e  i infor i rs  me t h a t  t k s  
c h l c u l a t o r  I s  ess9,ntitll i? s a v i n g  t n e  t i n e  of t r a i n e d  i e r s c x n 9 1  i n  the 
e v a l u a t i o n  of 3 x p e r i x q t s .  
p a r t i c i l l c l r  project e r e  ~or l c+r r l ed  xith. the sums of s q u a r e s  an.? t h e  squure 
roo t s  of sax. ‘isics ei t i13r  l o z a r i t h - i c  ? K ’ - \ ~ O S  or s l i d e  rules, i t  was 
f o u n t  t h a t  a d j s p r o ; ? r t i o n u t c  urnodct o!’ t i m e  cf’ %in* i n v F s t i r u t - r s  9x6 

Th5 s t a t i s t i c a l  c s ~ l c u l a t i o r :  i n v o l v e l  ir? this 
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D r .  Harry S t o e c k l e  May 5 , 1950 

t e c h n i c i a n 8  was b e i n g  r e q l i i r t d  in t h e  c a l c u l a t i o n  and e v a l u a t i n q  of dpt., 

s e v e r a l  d i f f e r e n t  f a s h i o n s  t o  prove t h e  s t a t i s t i c s 1  v a l i d i t y .  1% w q s  
determined by t r i a l  that  t h e  computktions could b e  m ~ d e  i n  n f r a c t i o n  of 
t h e  time w i t h  a cri1ci:lator. ';arIous c a l c u l a t o r s  werd t r i e d  o u t  f o r  t h i s  
s p e c i f i c  p r o j e c t ,  and t h e  o l e  purchased see,ned best  adapted since i t  was 
t h e  o n l y  one on which s q u u r e s  c o u l d  be c a l c u l a t e d  p u t t i n g  t h e  f i g u r e  into 
t h e  machine o n l y  once.  #J5 nerd v e r y  f o r t u n a t e  i n  sTcur in2  t h s  s e r v i c ? s  
of a t e c n n i c j a n  who had had s t a t i s t i c a l  t r a i n i n 5  d u r i n g  t h e  vur s o  t h a t  
no t i n e  was lost i r ~  t r a i n i n c  a person i n  t h e  u s e  c f  t h e  equi;r?5nt. The 
e x p e r i w n t s  nu70 been s y ~ j d e d  up r lot icyaSly s i n c e  t l lo  c r t l c u l a t o r  was 05- 
t a i n e d .  30 f e e l  t h a t  on tna ' . . h s i s  of ths i ise  t o  which i t  i s  ?ut - and i t  
i s  usyd s o l e l y  i n  t h e  i s 3 t c F e  l a b o r e t o r y  - +mt t h e  c a l c u l a t o r  i s  as i m -  
p o r t a n t  a p i e c e  of equipmeqt  as t h e  s c a l i n c  c i r c u i t s .  tie under s t and  t h i s  
has a l s o  be?? the  s x p e r i e n c e  of  o t h e r  l a b o r a t o r i e s  such  a s  t h e  one of 3r. 
George 3urch  &t Tulane i n  New k i e a n e ,  who adv i sed  us on t h e  equ ippen t  we 
should purchase .  

? a r t i c u l n r l y  sinc: t h e  method was new and t n 9  d a t a  were c h l c ; r l a t e d  i n  

i t ru s t  t h i s  e x p l a n k t i o n  answers a11 o f  your q u e s t i o n s .  If t h e r e  
i s  anything t h a t  c o r n s  ' ~ p  i n  t h e  fu txre  on which  you would l i k e  nore de- 
tailed i n f o r a a t i o n ,  we would be ocl:,r t o o  nappy t o  s u p p l y  it. 

Sincerely yours ,  

/s/ 8. 0. Parker 
iiarry 0. Parker 
C on t  r cl l e  r 

30P :s 



Ckylord T. k l k e r ,  Chiof, A u d i t  Bmnch k y  18, 1950 

Alber t  H. Holland, Jr., M . C . ,  Erector ,  Offico of 
Rerearch m d  Yedidne 
EXPEI'I2ITLiES FOX El 3CWXL'! G i U "  SCEOCL CF YECXCXEE CF KAFZ FtgBST COLLSGE 

.( 

Reference i o  made to your m e n o n s d u m  dated February 7 ,  1950, aubjo& 
a8 bbove. 

1 0  &re attaching b l e t t e r  o f  &y 5, 1950 frog &Rarn Gray OXplbining 
the circumstrncer inrolvod in there expendfturer. The p u r c h ~ 0 8  IOIY 
ro l e ly  for the prorecution of the s c i o n t i f i e  work undor tho eontmet 
a n d  I r e  reimburrable as ruch. 

Albert H. Hollmd, J t . ,  M.D. 


